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QUAN LY NGANH
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PHAP LUAT XAY DUNG

Cacluu y vé ché dinh nha tu van theo hgp ddng FIDIC khi ap dung tai Viét Nam
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QUAN LY [0s 00

Cd quan chuyén mon thuoc cac Bo chuyén nganh xay dung sé st dung moé hinh
théng tin cong trinh dé hé trg tham dinh bao cao nghién cuu kha thi, tham dinh thiét
ké xay dung trién khai sau thiét ké ca sd¢, cap phép xay dung...

SU DUNG BIM HO TRQ CONG TAC QUAN LY NHA NUGC

B& Xay dung dang ldy y kién cho du thao Nghi dinh stia ddi,
b6 sung mét sé diéu ctia Nghi dinh s8 15/2021/NB-CP ctia Chinh
pht quy dinh chi ti€t mot s6 ndi dung vé quan ly du an dau tu xay
dung; va du thdo Thong tu stfa di, bd sung Thong tu'sé 12/2021/
TT-BXD cuia B6 Xay dung vé ban hanh dinh muc xay dung.

M6t trong nhiing diém dang chu y tai 2 du thao VBQPPL nay
la nhiing ndi dung méi dugc cap nhat, bé sung lién quan dén
mo hinh théng tin cong trinh (BIM) nham thao g& vudng mac va
théng nhét trong trién khai 4p dung BIM trong thuc tién hién nay.

Theo d0, tai Diéu 6 du thao Nghi dinh stia d&i, b6 sung moét
56 diéu cia Nghi dinh s6 15/2021/ND-CP quy dinh ap dung doi
vai (1) Cong trinh xay dung quy mé tir cdp 2 trg lén thudc du an
dau tu xay dung méi st dung vén dau tu cong, von nha nudsc
ngoai dau tu céng, du an PPP; (2) Cong trinh xay dung cé quy
mo cap dac biét, cap 1 si dung von khac.

D véi cac cdng trinh ndy, ngoai cac hd sa trinh tham dinh, cap
phép xay dung theo quy dinh ctia Nghi dinh, chl dau tu cé trach
nhiém cung cap bé sung tép tin BIM & dinh dang g&¢ va dinh dang
IFC, dung lugng clla méi tép tin khong qua 500 MB. Tép tin BIM
phai ddm bao théng nhat, déng b vai ho so, ban vé thiét k&; thé
hién dugc vi tri, kién tric cong trinh, cac kich thudc cha yéu; hinh
dang khéng gian ba chiéu cac két cau chinh ctia cong trinh.

Duthdo Nghi dinh déng thdi quy dinh cu thé vé st dung mé
hinh BIM d€ hé trg cdng tac quan ly nha nuéc vé cong trinh xay
dung. Trong d6, ca quan quan ly nha nuéc dugc st dung mo
hinh BIM dé hé trg trong qua trinh thdm dinh bao cao nghién

® Dai hoc Cong doan
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ctu kha thi, thdm dinh thiét ké xay dung trién khai sau thiét ké
G 58, cap phép xay dung, kiém tra cong tac nghiém thu.

Dai véi cong trinh xay dung cé quy moé cap dac biét, cap 1
thudc quy dinh tai khoan 6 Diéu 82 Luat Xay dung, tai két qua
tham tra thiét ké co s& trong trudng hop quy dinh tai khoan 9
Diéu 15 Nghi dinh, thiét ké xay dung trién khai sau thiét ké co
s& can ¢6 danh gia cGa don vi tu van tham tra vé su phu hop,
théng nhat va dong bd clia mé hinh BIM véi cac két qua tinh
toan, thiét ké thé hién tai hé so ndp thuc hién thd tuc hanh
chinh d& ddm bao mé hinh BIM dap (ng cic yéu ciu vé an
toan xay dung, su tuan thu tiéu chuan, quy chuan ky thuat.

Sau khi hoan thanh viéc thdm dinh thiét ké xay dung trién
khai sau thiét ké co s& tai cd quan chuyén mén vé xay dung
hodc cap Gidy phép xay dung, cht dau tu co trach nhiém cap
nhat tép tin BIM trong ho sa thiét ké vao co sé di liéu quéc gia
vé hoat dong xay dung theo quy dinh cta phap luat vé co s&
dirlieu quéc gia vé hoat déng xay dung.

Du thao Nghi dinh khuyén khich chd dau tu chi dong ap
dung BIM trong dau tu xay dung va cung cap tap tin BIM theo
quy dinh, d6i véi cac cong trinh khéng thudc déi tugng la: (1)
Céng trinh xay dung quy mo ti cap 2 trd [én thudc du an dau
tu xay dung mai st dung vén dau tu cong, vén nha nudc ngoai
dau tu cong, du an PPP; (2) Cong trinh xay dung c6 quy mo cap
dac biét, cap 1 strdung von khac.

CHI PHI AP DUNG BIM KHONG VUOQT QUA 50% TONG
CHIPHI THIET KE
Bén canh do, lién quan dén viéc ap dung BIM, du thao
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Ngay 17/3/2023, Thii tung Chinh phd ban hanh Quyét dinh
56 258/QD-TTg phé duyét Lé trinh dp dung M6 hinh théng tin
cbng trinh (BIM) trong hoat déng xdy dung.

Theo d6, giai doan 1, k€ tirngay ban hanh Quyét dinh, bét
buéc dp dung BIM d6i véi cdc céng trinh cdp 1, cdp ddc biét
cua cdc du dn dau tu'xdy dung mdi st dung vén dau tu cng,
v6n nha nudc ngodi ddu tu cdng va dau tu PPP bat dau thuc
hién cdc céng viéc chudn bj du dn;

Giai doan 2, tirndm 2025, dp dung BIM bdt budc doi véi cdc
cbng trinh cdp 2 tré Ién cua cdc du'dn dau tu' xdy dung mai si
dung vén dau tu céng, vén nhd nudc ngoadi dau tu'cong va
ddu tu'PPP bdt dau thuc hién cdc cong viéc chudn bi du'dn.

N6i dung dp dung va muic dé chi tiét cia mé hinh BIM do chd
dau tudu dn quyét dinh.

Ddng cht y, Quyét dinh s6 258/QB-TTg quy dinh, tirndm
2023, dbi véi cong trinh dp dung BIM, co quan quan ly nha
nuéc sirdung mé hinh BIM dé hé trg trong qud trinh tham
dinh bdo cdo nghién ctiu khad thi, thdm dinh thiét ké xay
dung trién khai sau thiét ké co sé, cdp phép xdy dung, kiém
tra céng tdc nghiém thu. ..

Théng tu Stra déi, bd sung Théng tu s6 12/2021/TT-BXD cua
B6 Xay dung vé ban hanh dinh muic xay dung quy dinh trudng
hop du én, cong trinh, géi thau cé yéu cau ap dung BIM trong
qua trinh quan ly du an, tu van dau tu xay dung, thi cdng xay
dung, thi chi phi dp dung BIM xac dinh bang du toan chi phi
nhung khéng vuot qua 50% t8ng chi phi thiét ké xay dung
trién khai sau thiét ké co s& dugc tinh tuong Ung cho du an,
cbng trinh, géi thau xac dinh theo huéng dan tai Théng tu.

Trong d9, chi phi b8 sung dp dung BIM clia mét s6 cdng viéc
tu van nhu: Chi phi b8 sung ap dung BIM khi lap bdo cdo nghién
clru kha thi xac dinh bang du toédn chi phi nhung khéng vuot
qua 15% chi phi lap bao cdo nghién ctiu kha thi xac dinh theo
huéng dan tai Thong tu;

Chi phi b8 sung ap dung BIM khi lap bao cao kinh té - ky
thuat xac dinh bang du toédn chi phi nhung khéng vugt qua 15%
chi phi lap bao cao kinh té - ky thuat xac dinh theo hudng dan
tai Théng tu;

Chi phi b6 sung ap dung BIM khi thiét ké FEED dugc xac
dinh bang du toan chi phi nhung khéng vugt qua 15% chi phi
thiét ké FEED;

Chi phi bé sung ap dung BIM khi thiét ké xay dung trién khai
sau thiét ké co s& clia cong trinh c6 yéu cau thiét ké 3 budc dugc
xac dinh bang du toan chi phi cho budc thiét ké ky thuat va thiét
k& ban vé thi cdng nhung khéng vugt qué 20% téng chi phi thiét
ké ky thuat va chi phi thiét ké ban vé thi céng clia cong trinh c6
yéu cau thiét ké 3 budc xac dinh theo hudng dan tai Thong tu;

Chi phi bé sung ap dung BIM khi thiét ké xay dung trién
khai sau thiét ké co s& clia cong trinh ¢é yéu cau thiét ké 2 budc
dugc xac dinh bang du toan nhung khéng vuot quéa 20% chi
phi thiét ké ban vé thi cong clia cdng trinh 6 yéu cau thiét ké
2 buéc xac dinh theo huéng dan tai Théng tu.

Trudng hop phai diéu chinh thiét k&, thi chi phi ap dung
BIM diéu chinh xac dinh theo du toan nhung khéng vugt qua
20% chi phi thiét ké phan diéu chinh.

THUC DAY CONG DONG BIM CHO KHOI NHA NUGC

T nhitng quy dinh bd sung vé 16 trinh ap dung, so bé céc
yéu cau vé tép tin BIM, dat ra van dé can thiét trang bi cac kién
thic b6 sung, kién thiic ndng cao nhdm nang cao nang luc
chuyén mén, nghiép vu cho cac déi tuong c6 lién quan dé thuc
hién ap dung BIM trong cac du an dau tu xay dung, phu hgp voi
hién trang phat trién BIM tai thai diém hién nay.

Trudc d6, tai thai diém Thi tudng Chinh phi da ban hanh
Quyét dinh s6 2500/QD-TTg ngay 22/12/2016, vé phé duyét
Dé an 4p dung mo hinh thong tin cong trinh BIM trong hoat
dong xay dung va quan ly van hanh céng trinh; B6 truéng Bo
Xay dung da ban hanh Quyét dinh s6 1056/QD-BXD, ngay
11/10/2017 céng bé Chuong trinh khung dao tao, béi duéng
ap dung BIM trong giai doan thi diém, nhdm trang bi cac kién
thuc chung, nang cao nang luc chuyén mon, nghiép vu cho
céac doi tugng co lién quan.

Chuang trinh da giup ngudi hoc hiéu vé BIM, Igi ich, xu
huéng phat trién va quy trinh lam viéc theo BIM; Hiéu r6 vai
trd, vi tri clia cac chl thé khi thuc hién trién khai BIM trong du
an dau tu xay dung cdng trinh; cac budc dé t8 chiic trién khai
BIM trong mét doanh nghiép xay dung; Phat trién ky nang tu
duy trong viéc iing dung BIM d8i véi cac chd thé tham gia du
an dau tu xay dung cong trinh (cht dau tu/ban quan ly du an,
tu van thiét k&, nha thau thi cong xay dung)...

Ban chi dao BIM B6 Xay dung tai thoi diém d6 cling da
thanh lap trang tin dién t (tai dia chi www.bim.gov.vn) phuc
vu viéc cho viéc tuyén truyén, t6 chiic dao tao truc tuyén, gidi
dép cac van dé khé khan, vuéng mac va chia sé kinh nghiém
trong qua trinh trién khai BIM.

Thong qua cac hoat dong clia Ban chi dao BIM Bo Xay
dung, nhan thiic vé BIM, kinh nghiém (ing dung BIM trong
hoat dong xay dung tiing budc dugc tang cudng, cang khang
dinh cong tac dao tao, phd bién cac kién thuc ap dung BIM
¢6 tdm quan trong ddi véi thanh cong cda viéc trién khai ap
dung BIM. Cong tac nay lién quan truc ti€p dén viéc phat trién
nguén nhan luc thuc hién BIM va gitp dinh huéng cho viéc ap
dung mot cach phu hgp, c6 hiéu qua.

Tai thai diém hién nay, theo TS Ta Ngoc Binh - Vién Kinh
té xay dung, dé xay dung nang luc cho cac bén lién quan dén
ap dung BIM, can trién khai dao tao st dung BIM cho co quan
quan ly nha nudc, hé trg cac du an ap dung BIM, cac trudng dai
hoc, trung tdm dao tao thuc hién dao tao rong rai vé BIM, dé
6 thé xay dung nguén luc BIM, nghién cttu nhiing ndi dung
vé ap dung BIM trong quan ly van hanh, bao tri cong trinh...

Dang cha y, TS Ta Ngoc Binh cho ring, can thic ddy cong
déng BIM cho khéi co quan quan ly nha nudc vi hién tai trong
Quyét dinh s6 258/QD-TTg va sdp tGi day la Nghi dinh sita ddi
Nghi dinh s6 15/2021/ND-CP quy dinh, cd quan quan ly nha
nudc sé st dung mé hinh BIM hé trg cho cong tac tham dinh.
Va vé lau dai, viéc st dung BIM can dugc thuc hién la chu yéu,
khong xem theo hinh thic truyén thong bang ban vé giay:
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Can so sanh day du cac giai phap xay dung
cau duong dé co lua chon phu hop

>THANH LUONG

Céng nghé mai trong xay dung cau duong da dugc co quan quan ly nha nudc tiép
nhan. Tuy nhién, can phai so sanh moét cach day du cac giai phap trudc khi ap dung

dé co lua chon phua hop...

KET CAU BE TONG COT THEP €O DO BEN 100 NAM

Y kién th3o luan clia cac chuyén gia, nha khoa hoc tai Hoi
thédo “Cac giai phap két cdu bé téng cho dudng cao toc trén
cao”, do Tap chi Xay dung phéi hop véi Hoi Bé tong Viét Nam
(VCA) t6 chuc sang 08/6 cho biét, nhitng gidi phap dam cau
vugt nhip I6n, chiéu cao thap dugc hién thuc hoa béi su phat
trién vé cong nghé bé tdng ngay cang cao va céng nghé du
ung luc ngay cang t6t han. Nhirng giai phap nay da dugc co
quan quan ly nha nuéc & dia phuong tiép nhan va trién khai
nhiéu trong thuc tién...

Theo TS Ng6é Chau Phuong (Truong PH Giao théng van
tai TP.HCM), tai thai diém hién nay, nhitng dam cau do éng
thiét ké c6 tudi tho t&i 100 nam, tiéu chuén thiét ké cau hién
tai cing la 100 nam.

TS Ng6 Chau Phuang cling dé xuat mét s6 giai phap két
cdu c6 kha nang ap dung tai Viét Nam. Trong dé, vé giai phap
cho ban mat cau, st dung ban 13p ghép, ban lap ghép bang
bé tong cét thép, bé tong cbt cling, bé tdng UHPC, ban thép,
ban duc tai ché van khuén. Gidi phap két cdu mé sir dung
mé lap ghép, béan 1ap ghép (bé téng c6t cling, bé téng cot
thép), mé tudng vay coc van (bé tong c6t thép du ing luc,
coc van thép). Giai phap két cdu tru cau sir dung tru bé tong
c6t thép 1ap ghép, ban lap ghép, tru thép lap ghép. Giai phap
két cau mong st dung coc ép 6ng thép, coc ép bé tong cot
thép du ung luc ly tdm, coc vit &ng thép (coc NS-ECO Pile),
coc xi mang dat 16i thép (coc vit ATT), coc khoan ha.

Phan tich gidi phap cu thé, TS Ngé Chau Phuang cho biét,
st dung dam U cé kha nang chéng uén va chéng xoan rat tot,
két hgp stirdung bé tdng cudng dé cao va du ing luc, giam s6
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lugng dam dang ké trén mat cit ngang cau, gidm chiéu cao
dam. Khoang cach gitta cac dam U 1én tu 3,5 - 5,0 m. Két cau
nhip dam U bé téng cudng do cao, kinh té€ hon dam Super T
tur 15 - 20%. Gidm chiéu cao tru va chiéu cao dat dap dudng
dau cdu 0,35 m, gidm tai trong tac dung lén két cdu méng
md, tru cau, giam sé lan lao lap dam.

Theo TS Ng6 Chau Phuong, giadi phap cau can c6 nhiéu
uu diém va c6 thé ing dung trén dudng cao téc ndi chung
va cao t6¢c DBSCL néi riéng, gitp giam khéi lugng cat san lap,
dap nén dudng, tir dé giup han ché sat 16, lun; khéng ngan
IG; tranh chia cat cdng déng, chia cét cdnh quan; giam thiéu
tac dong moi trudng trong qua trinh khai thac; giam pham vi
GPMB, thu hoi dat ndng nghiép; chi phi theo vong ddi cong
trinh hgp ly; st dung dugc nguén du thira xi mang... DE xuat
giai phap st dung giai phap két cau nhip dai nhu dam I canh
rong, dam U két hop véi bé tong cudng d6 cao, la nhiing giai
phap cé hiéu qua hon so vaéi cac giai phap truyén théng nhu
dam Super T hay dam |, T...

Con theo ThS Nguyén Trong Nghia - Giam déc Cong ty
CP Tu van Synectics, hién nay dam U da duogc ing dung rat
phé bién tai My, Nhat Ban, Han Quéc, chau Au, Canada. .. vdi
chiéu dai dam gian don [én dén 50 m. Tai Viét Nam, dam U
dugc nhom chuyén gia tu van clia Tu van Synectics phéi hop
véi Cong ty CP Bé tong 620 Chau Thdéi, Cong ty CP Beton6
nghién ctu thiét ké tir ndm 2015, ké thira cac két qua nghién
clru ctia TxDOT bai Robert L ¢6 diéu chinh cho phu hgp véi
diéu kién, trién khai san xuat thi nghiém ndm 2016 véi muc
tiéu ddy manh viéc ung dung cong nghé bé téng lap ghép
tién tién trén thé gidi tai Viét Nam.



Cac du an dam U bé tong cudng dé cao C70 chiéu dai
nhip 35 - 45 m dugc Tu van Synectics trién khai ti ndm 2017
dén nay déu dam bao do tin cay cao dé (ing dung réng rai.
1km cau can dudng cao toc st dung dam U giam 35 - 40% s6
lugng dam so véi dam Super T; thai gian thi céng, lao lap rat
ngan 35 - 40% thai gian.

Dam T ngugc da dugc Tu van Synectics ting dung cho
nhiéu du &n tai Viét Nam trén 15 nam, bdo dam an toan va
d6 tin cay cao. Chi phi xay dung thap, khoang 6 - 8 triéu d/
m? két cau nhip, 14,5 - 18,5 triéu d/m? cau, hoan toan dap
Ung céc chi tiéu kinh té - ky thuat canh tranh so véi cac giai
phap két cau khac cung chiéu dai, c6 thé trién khai ap dung
cho cac cong trinh cau vugt thay thé ham chui dan sinh trén
mang lugi cao téc.

Theo tinh toan chi tiét cia ThS Nguyén Trong Nghia, téng
chi phixay dung cho 1 km cdu can dudng cao téc v6i mat cat
ngang 4 lan xe (Bc = 17,50 m) du kién la 435 ty d/km, di trén
mat dat la 180 ty d/km. Néu xay dung tuyén & DBSCL vai ty lé
tuyén di cao/tuyén di trén mat dat 60/40%, chi phi dau tu xay
dung trung binh 333 ty d/km; véi ty 1& 40/60%, chi phi dau tu
xay dung trung binh dudng cao téc la 282 ty d/km.

Téng chi phi xay dung cho 1 km cau can dudng cao téc¢
vGi mat cat ngang hoan chinh (Bc = 24,25 m) du kién la 606 ty
d/km, di trén mat dat la 220 ty d/km. Néu xay dung tuyén &
DBSCL véi ty lé tuyén di cao/tuyén di trén mat dat la 60/40%,
chi phi dau tu xay dung trung binh 452 ty d/km; véi ty lé
40/60%, chi phi dau tu xay dung trung binh 374 ty d/km.

Dénh gia chung cac phuong an, ThS Nguyén Trong Nghia
khang dinh, véi phuong &n dé xuat st dung cau can két hagp

vGi thiét ké t6i uu khéng st dung ham chui dan sinh, suat dau
tuxdy dung 1 km dudng cao téc & DBSCL déu nam trong suat
dau tu ctia mét s6 du an da hoan thanh va hoan toan manh
tinh kha thi vi lgi ich lau dai, bén viing cho du an...

Noi vé gidi phap ciu can cho phat trién bén viing hé
thong ha tang giao théng Viét Nam, TS Tran B4 Viét - Phé
chu tich Hoi Bé tong Viét Nam (VCA) cho biét, cau can khi
dung dam UHPC chi bang 83,6% dung dam Super-T; Phuong
phap thiét ké va cdng nghé dé ché tao hé dam UHPC c6 thé
dat t&i cudng chiu nén 130 - 160 MPa va cudng doé chiu kéo
tUr 7 - 13 Mpa; Tinh tai mat cau giam 60%, dan téi chi phi xay
dung mong va két cdu mo tru gidm. Hién nay, da lam chu
duoc thiét k&, ché tao dam UHPC, ti€t dién cht U > 50 m; Thai
gian san xuat dam UHPC nhanh, hang loat do dugc modul
hoa dan tGi cdng trinh sém dugc dua vao van hanh st dung.

Trén thé gidi, s6 lugng cau UHPC s dung tai Malaysia
la 273 cau (nam 2023), tai Bac My la 460 cau (nam 2023), véi
cdc mat cat dam khac nhau... Trong d6, nhip don 105 m
da dugc Cong ty Xay dung Dura clia Malaysia xay dung tai
cac nudc nhu: Malaysia, Singapore, Indonesia, An D6, Trung
Quéc, Canada, Campuchia, Bruney trong 10 nam qua... Tai
Viét Nam, cadc nha may bé téng I6n da ché tao cau kién dam
UHPC; Phuong phap tinh todn, tiéu chudn ap dung, phan
mém thiét ké da thiét ké va ché tao dam dé xay dung hon 100
cdy cau trén 17 tinh thanh tai Viét Nam, cho két qua st dung
tin cdy. TS Tran B& Viét dong thdi nhdn manh téi tiéu chi lua
chon cau can la viing dat yéu, c6 yéu cau ham chui dan sinh,
dat dap cao, dang thiéu cat, gia cat tang, néu dudng dap sé
han ché thoat |G, 6 nut giao I6n khoang cach 70 - 100 m...
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Thi ¢éng dam U cau ddp Tra Khiic, tinh Quang Ngdi.

Vi SAO CONG NGHE XAY DUNG CAU PUGNG MO
CHUA BPUGC AP DUNG?

Tu nhiing chia s&, phan tich ctia TS Ng6 Chau Phuaong, ThS
Nguyén Trong Nghia va TS Tran B4 Viét, cac chuyén gia, nha
khoa hoc trong nganh Xay dung, Giao thong dat cau héi chat
van: Tai sao chua ap dung nhiing uu viét vé cong nghé xay
dung cau dudng méi cho moét s6 tuyén cao tdc, trong khi
mot s6 nha dau tu tu nhan da ap dung? Vudng mac & ché nao
khién viéc ap dung bi cham tré?

ThS Nguyén Trong Nghia cho biét, 6ng da tham gia thiét
ké va thuyét trinh nhiéu vé dam U. Tuy nhién, gap vudng béi
cac tu van cta Bo GTVT déu cho rang dam U khéng kha thi
vi rat dat, bé téng cudng doé rat cao, phai dau tu thiét bi lao
l3p... Nhung thuc tién, doi véi bé tdong cudng dé 70 Mpa
hoan toan khéng dat, ¢ thé kiém soat dugc dé san xuat tai
Viét Nam mét cach don gian, Synectics da nghién cdu tu lau
va da nhan chuyén giao cong nghé ti Trudng Pai hoc céng
nghé TU Graz (CH Ao).

Tu van Synectics cling da trao déi véi mot s6 don vi tu
van, dac biét la tu van I6n nhu Téng cong ty Tu van thiét ké
GTVT (TEDI) cho thay, don vi nay chi quen v&i dam Super-T va
khéng du thai gian dé nghién ctu, chuyén sang st dung cac
loai dam khac. D6 1a mét nhuge diém ma cac don vi tu van
khéng manh dan dua céc ing dung ti€n bd va nhiing ting
dung c6 bao dam tinh kinh t&, ky thuat.

Theo ThS Nguyén Trong Nghia, Tu van Synectics may man
khi hgp tac véi Sun Group trong du édn dau tu cdng quoc té
Hon Gai tai Quang Ninh. Sun Group mai Tu van Synectics
thiét ké t8i uu dé thay thé dam ban du (ng luc nham tiét kiém
chi phi. Trong nganh xay dung cong trinh cdng quen st dung
dam ban du tng luc. Nhém thiét ké ctia Tu van Synectics dua
ra giai phap st dung dam U va tang chiéu dai nhip. Ddm ban
théng thudng chi 21 m, Tu van Synectics tang Ién 30 - 35 m,
tur d6 gidam dugc s6 lugng chung.

So vGi phuong an thong thudng, phuong an cta Tu van
Synectics gilp tiét kiém cho Sun Group thgi diém dé khoang

12| XAYDUNG 06.2024 | ISSN 2734-9888

Lidm(m) Clpbithsg Him) 1 () w ) 5:’;:;;"
2 w LD 021030 013018 T
n w LD 021030 013018 %
% w1 021030 013018 I
% w10 021035 013018 ¥
3 &0 1.20 0214035 013008 55
B w1 021035 013018 P
% e 021040 013018 7
K+ T 1.4 021040 013008 m
0 L 021040 013018 %
2 a1 021040 013018 I

Cdc théng s6 ky thudt ciia dam U Bé tong cuong dé cao.

180 ty dong. Sun Group cho rang, loai dam U dugc tu van
st dung cho du an da dugc ap dung trén thé gisi, khong
¢ gi mai. Va dé la ly do Sun Group quyét dinh cho Tu van
Synectics thir nghiém tai du an.

Sau khi lam xong du &n ctia Sun Group, UBND tinh Quéng
Ninh cho phép ép dung dam U tai rat nhiéu c6ng trinh khac
trén dia ban tinh nhu: Budng bao bién ciu nui Bai Tha, toan
bd du an cang Van Ninh s dung dam U. Sau d6, Tu van
Synectics ap dung cho mét s6 du an khac nhu du an cau &
Quang Ngai, cau & quan 2 (TP.HCM), ap dung cho mot s6 cau
két néi gilia tinh Binh Duong va tinh Déng Nai...

ThS Nguyén Trong Nghia cho rang, can thiét phai so sanh
mot cach day da cac gidi phép trudc khi ap dung dé lua chon
gidi phap phu hgp. B&i hién nay, Tu van Synectics thdm tra
rat nhiéu dy &n giao thdng nhung tu van thiét ké khéng so
sanh mét cach day d, ma chi lam hai hot viéc so sanh giilra
cac giai phap.

& goéc nhin khac, TS Ngé Chau Phuong cho biét, viéc
lam tu van nghién ctu ciing c6 nhiing han ché do chi phi
cho nghién ctu han ché, chi phi cho céng tac thuc nghiém
vudng mac. Sau khi thuc nghiém, dugc danh gia bang két
cau that, mdi tién dén budc thuyét phuc B& GTVT. Trong khi
d0, cac cong ty ban dam hay san xudt dam tinh chi phi cao,
rat kho so sanh hiéu qua dau tu gilia cac giai phap. Néu chi so
sanh riéng vé vat liéu thi dé, nhung dé so sanh ti dau, tu khi
dac mét bd van khudn véi san lugng khong biét bao nhiéu,
théng thudng cac don vi san xuat cau kién tinh gia thanh cao
qua. Néu tinh ké ca bo van khuon thi chi phi rat cao.

Theo TS Ngé Chau Phuang, B6 GTVT da ti€ép nhan cac cong
nghé. Tuy nhién, vé mat tong thé chua c6 giai phap mang tinh
chat dinh hudng hay c6 chi dao chung dé céc tu van, cac bén
thuc hién. Tu van da phan rat ngai ap dung nhiing cai mai vi
kho khan trong thuyét phuc chd dau tu, ciing nhu thuyét phuc
cac bén lién quan ap dung cdng nghé méi. Thong thudng,
mot cong nghé méi mudn vao Viét Nam chiu rat nhiéu rao can,
khoang 10 nam mdi 4p dung dugc la binh thuong.
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Céng ty ZhungLu-DURA dd xdy dung cau can dwong cao toc
tie Trung Son dén Khai Binh ¢ Trung Quoc. Tdi trong duong
cao toc hang nhat (JTG D60-2015).

KHONG SU DUNG SUAT VON PAU TU PE SO SANH
CAC GIAI PHAP

Vé bé téng cudng do cao 70 Mpa dugc Tu van Synectics
trién khai tir ndm 2017, TS Tran B4 Viét - Phé cha tich Hoi
Bé tong Viét Nam (VCA) cho biét thém, cuong doé 70 Mpa
ké ca dung cho mé try, cling la bé téng cudng dé cao. Tuy
nhién, hién nay diéu kién vé may moc tron thi cong, vat liéu,
xi mang, da, cat, soi, phu gia... thi cong tai hién truong dé
dang, khéng qua phtc tap, khé khan.

Nhan dinh vé quan diém, dinh huéng ctia co quan quan
ly nha nuéc trong dau tu xay dung dudng cao tdc, TS Tran
B4 Viét thong tin, théng qua cudc hop gan day cta Thu
trudng B6 GTVT Nguyén Duy Lam vai cac chuyén gia cho
thdy, cac chuyén gia BO GTVT da théng nhat giai phap cau
can la rat t6t. Tuy nhién, B6 GTVT dang can ci vao suat von
dau tu va da bdo cdo vai Chinh pht rang, cdu can noéi chung
dat hon gap 3 lan so véi cau sir dung cat dap. So sanh nay
clia B6 GTVT can cu vao suat vén dau tu tuyén Sai Gon -
Trung Luong.

Trong khi d6, theo phan tich ctia TS Tran Ba Viét, tuyén Sai
Gon - Trung Luang trong sudt vén dau tu ctia Bé Xay dung
céng bo, dat gap 2,2 lan so véi cau st dung cat dap. Nhung,
tuyén Sai Gon - Trung Luong da xdy dung tU nhiéu nam
trudc, trong dé st dung duing dam Super-T, cat dap chi co 2,5
m. Néu cat dap 4 m cdng véi phan am 1 m nira thanh 5 m, thi
kh&i lugng cat dap phai st dung sé khac va taluy sé phairéng
ra... Néu so trong tinh huéng nay, giai phap cau can khéng
dat hon 2,2 1an, ma thap hon.

TS Tran B4 Viét khang dinh, néu st dung cac giadi phap
cdng nghé tién tién nhu hién nay, nhu cac chuyén gia cling
da chia sé, thi sudt dau tu cau can chi dat hon 1,5 - 1,8 lan,
khong phai la 2,2 1an hay 3 1an nhu B6 GTVT béo cdo Chinh
phu. Can phai thuc hién cap nhat rat nhiéu thong tin mai,
phai so sanh véi cat dap cao va xir ly bac tham 20 m 6 DBSCL,
md&i c6 dugc bai toan so sanh chinh xac...

Lién quan dén van dé suat vén dau tu cho cau can, sang

San xudt 2 dam U38 bé tong HPC thir nghiém tai nha mdy
Betoné.

27/9/2023, tai Hoi thao khoa hoc “Giai phap st dung hiéu qua
VLXD trong nganh xay dung céng trinh ha tang giao théng”,
trao d&i mét s6 van dé lién quan dén suat von dau tu dudng
cao téc bang dat dap va bang cau can, TS Lé Van Cu - nguyén
Vién trudng Vién Kinh té€ xay dung cho biét, chi phi dau tu
xay dung dudng bo cao téc theo cdng bo clia BO Xay dung
tai Quyét dinh sé 510/QDb-BXD ngay 19/5/2023, chi la chi tiéu
téng hop, dugc xac dinh binh quan cho cac diéu kién cta du
an theo 8 vluing, theo mat bang gia quy 1V/2022. Cu thé, suat
vOn dau tu cao téc 4 lan xe 1a 186,181 ty d/km, trong dé suat
chi phi xay dung la 170,631 ty d/km. Sudt von dau tu cao toc 4
lan xe chua bao gém chi phi xay dung cau, x ly nén dat yéu
1a 143,809 ty d/km, trong d6 suat chi phi xay dung la 132,293
ty d/km.

Déng chay, TS Lé Van Cu nhdn manh, suat vén dau tu nay
chua bao gobm chi phi béi thudng, hé trg va téi dinh cu, lai
vay trong thdi gian xay dung, danh gia tac ddng mai trudng,
gia ¢ nén moéng dac biét va mot s6 khoan muc chi phi cé
lién quan...

Theo d¢, véi tinh chat la chi tiéu téng hgp va ¢6 tinh
binh quan, TS Lé Van Cu cho rang viéc st dung chi tiéu suat
von dau tu theo cdng bd ctia BO Xay dung dé phan tich, so
sanh chi phi dau tu xay dung dudng cao toc sir dung nén
bang cat dap va phuong an cau can bé tdng cét thép la rat
khé kha thi.

Nhan manh tadm quan trong cla viéc danh gia tac dong
moéi trudng khi dau tu xay dung cac du an cao t6c tai viing
DBSCL, TS Phan Hiru Duy Qudc - Pho Téng thu ky Hoi Bé tong
Viét Nam, Cha tich HDQT Searefico E&C cho rang, mét khia
canh khong dinh luong dugc khi xay dung cau dudng bd
vung DBSCL la cac tac ddéng dé€n méi trudng, chia cat thanh
pho, ngan can dong It phan phdi phu sa va tham chi dua cat
bién vao sau trong déng bang... Do d6, suat dau tu cac du
an cao téc chi nén 1a mét thong s6 dé nhan dinh. Néu chi noi
dén suat dau tu, khéng dé cap cac yéu t6 khac sé khéng phan
anh day da téng mdc dau tu, hiéu qua dau tu du an...
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Hop dongiFIDIGIKhi ap

U dau tu va nha thau co thé gap

DAT VAN DE

Nha tu van la mot chi thé dugc dé cap tai mau hop déng
xay dung dugc ban hanh bai Hiép hoi Qudc té cac Ky su tu
van (goi tat 1a “FIDIC”), mét t6 chiic xa hoi nghé nghiép clia
tat ca cac ky su tu van trén toan thé gidi. Theo tinh than clia
cac mau Hop déng FIDIC, nha tu van khéng chi hanh dong
nhu la ngudi dai dién clia chi dau tu ma con giir vai tro nhu
mot ngudi trung lap dua ra cac quyét dinh quan ly hgp dong
mot cach cong bang. Phap luat Viét Nam khéng c6 quy dinh
tuong tu vé mot chi thé co vai trd va vi tri nhu nha tu van
theo FIDIC. Vi vay, khi st dung mau Hgp déng FIDIC, cha
dau tu va nha thau c6 thé gap nhiing nhiing bdi réi va khé
khan nhat dinh. Bai viét nay sé dua ra mét s6 luu y va goi ma
dé viéc st dung cac mau Hop dong FIDIC tai Viét Nam dugc
thuan lgi hon.

1. NHA TU VAN THEO QUY PINH CUA CAC MAU HOP
DONG FIDIC

Nha tu van la ché dinh dugc dé cap tai Piéu kién hop
déng xay dung cho cong trinh xay dung va ky thuat do chu
dau tu thiét ké (“Sach Do”) va Diéu kién hgp déng xay dung
dung cho cdc nha mdy ca va dién va cac cdng trinh xay dung
va ky thuat do nha thau thiét ké (“Sach Vang”) va khéng dugc
dé cap dén trong Diéu kién hop dong xay dung dy an EPC/
chia khoa trao tay. Do vay, bai viét nay chi dé cap dén nha tu
van theo quy dinh ctia Sach D6 va Sach Vang & ca hai phién
ban 1999 va 2017. Vi ndi dung lién quan dén nha tu van trong
Sach Do va Sach Vang tai cac phién ban 1999 va 2017 déu gan

" Ludt sw - Poan Ludt sw Ha Ngi, Hoi vién Hoi Phdp ludt Xdy dung,
Hoa giaivién thuwong mai vu viéc So Tu phap TP. Ha Noi. Bai viét chi
thé hién y kién, quan diém ca nhadn cua tac gia.

IYKVN
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lung mau Hgp déng FIDIC. Bai viét dua ra mot s6 luu y va goi ma dé v C sU dung
cac mau Hgp déng FIDIC tai Viet Nam dugc thuan Lgi hon.

ting nhting b6 rel va kho khan rihat ¢

N/

tuang tu nhau nén bai viét sé tap trung nghién ctu va phan
tich quy dinh tai Sach Bé va Sach Vang phién ban 1999 (sau
day goi chung la “FIDIC 1999”), va chi dé cap dén Sach Do va
Séach Vang phién ban 2017 (sau day goi chung la“FIDIC 2017")
néu c6 su khac biét co ban vé noi dung.

Nha tu van dugc dinh nghia tai Diéu 1.1.2.4 FIDIC 1999
nhu sau: “Nha tu van la ngudi dugc ch dau tu chi dinh la nha
tu van nham thuc hién muc dich ctia Hop déng va dugc goi
nhu vay trong Phu luc ctia H6 so du thau, hodc ngudi khac
dugc cha dau tu chi dinh theo tirng thai gian va bao cho nha
thau theo Khoan 3.4 [Thay thé nha tu van].” Ngoai ra, nha tu
van con dugc liét ké la mét trong cac nhan luc cha cha dau tu
trong cac mau ctia Hgp déng FIDIC.

Hop dong FIDIC khéng quy dinh cu thé vé diéu kién dé
tr& thanh nha tu van ma néu mét cach chung la nhiing ky su/
chuyén gia ¢6 trinh d6 phu hgp dé thuc hién cac nhiém vu
dugc néu trong hgp déng. Theo quan diém clia tac gia, voi
vi tri la mot mau hop déng xay dung dugc ap dung trén toan
thé gidi, néu FIDIC an dinh diéu kién cu thé dé tr& thanh nha
tu van theo FIDIC thi sé gay ra nhirng khé khan cho cac bén
trong viéc ap dung mau hgp déng nay. Bai vi, phap luat moi
quéc gia c6 cac quy dinh riéng vé diéu kién can dap tiing doi
vGi nha tu van. Theo dé, nha tu van 1a nhan su ctia cha dau
tu, do dé, chd dau tu sé can cui vao quy dinh phép luat clia
qudc gia minh dé lua chon nha tu van du diéu kién, trinh dé
dé bao dam viéc thuc hién cac cong viéc ctia nha tu van theo
hgp déng c6 hiéu qua.

Nha tu van theo cac mau Hop déng FIDIC gilr vi tri rat
quan trong trong viéc thuc hién va van hanh hgp déng xay
dung gita chdl dau tu va nha thau, cu thé dugc néu tai cac
diéu khoan sau ctia cac mau Hgp déng FIDIC (bang 1):

HAN HANH TAI TRC CHUYEN MUC
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2. CAC CHU THE TUONG PUGNG NHA TU VAN THEO
PHAP LUAT VIET NAM

Dé thuc hién mét dy an dau tu xay dung ngoai chd dau
tu va nha thau, phap luat Viét Nam c6 quy dinh mot sé cha
thé khac thuc hién céc vai trd khac nhau trong qua trinh thuc
hién dy an nhu (i) nha thau khao sat xay dung, (i) nha thau
thiét ké xay dung, (iii) nha thau tu van lap du an, (iv) nha thau
quan ly dy &n dau tu xay dung (“tu van quan ly du an”), (v)
nha thau giam sat thi céng xay dung céng trinh (“tu van giam
sat”),... Xem xét vai trd clia nha tu van theo hgp déng FIDIC,
tac gia cho rdng chii thé theo phép luat Viét Nam c6 thé déng
vai tro tuong tu nhu nha tu van theo FIDIC bao gém ca tu van
quan ly dy an va tu van giam sat (Sau day goi chung la “bén
thir ba”).

Tha nhdt, vé tu'vdn quan ly du dn

Tuvan quan ly du an 1a t chic, ca nhan ky két hgp dong tu
van quan ly du an véi cht dau tu, co da diéu kién nang luc hoat
dong xay dung theo quy dinh cia Luat Xay dung 2014" dé thuc
hién mot, mét s6 hodc toan bd céng viéc quan ly du an. T8
chuc tham gia hoat dong tu van quan ly du an xay dung phai
dap ing dap ung cac diéu kién tuang Uing véi cac hang nang
luc I, Il va lll theo quy dinh tai Diéu 94 Nghi dinh s6 15/2021/
ND-CP2,

NOi dung quan ly du an bao gém: quan ly vé pham vi, ké
hoach cong viéc; khéi lugng cong viéc; chat lugng xay dung;
tién doé thuc hién; chi phi dau tu xay dung; an toan trong thi
cong xay dung; bdo vé moi truong trong xay dung; lua chon
nha thau va hgp déng xay dung; quan ly rdi ro; quan ly hé
théng théng tin cong trinh va cac ndi dung can thiét khac
dugc thuc hién theo quy dinh clia Luat Xay dung 2014. Tuy
theo néi dung hgp dong ky két véi chi dau tu, Tu van Quan
ly du an 6 thé thuc hién mét hodc tat ca cac cdng viéc quan
ly du an néu trén.

Tha hai, vé tu vdn gidm sdt

Tu van giam sat 1a t6 chuc, ca nhan ky két hop déng gidm
sat thi cong vai chl dau tu dé thuc hién viéc giam sat thicong
c6ng trinh xay dung. T8 chic tham gia hoat déng tu van giam
sat thi cong xay dung phai dap ting cac diéu kién tuong tng
vGi cac hang nang luc|, Il va lll dugc quy dinh tai Diéu 96 Nghi
dinh s6 15/2021/ND-CP.

No6i dung thuc hién gidm sat thi cdbng xay dung céng
trinh theo quy dinh tai Diéu 19.1 Nghi dinh s6 06/2021/
ND-CP? nhu: Kiém tra su phu hgp ndng luc ctia nha thau
thi cong xay dung céng trinh so vai hé so du thau va hop
déng xay dung, bao gdom: nhan luc, thiét bi thi céng, phong
thi nghiém chuyén nganh xay dung, hé théng quan ly chat
lugng clia nha thau thi cong xay dung cong trinh; kiém tra
va chdp thuan vat liéu, cdu kién, san pham xay dung, thiét
bi 13p dat vao céng trinh; giam sat viéc thuc hién cac quy
dinh vé quan ly an toan trong thi céng xay dung céng trinh;
giam sat cac bién phap dam bao an toan déi véi cong trinh
lan cén, cdng tac quan trac cong trinh; dé nghi cha dau tu
t6 chirc diéu chinh thiét ké khi phat hién sai sot, bat hop
ly vé thiét ké; yéu cau nha thau tam ding thi cong khi xét
thay chat lugng thi céng xay dung khong dam bao yéu cau

ky thuat, bién phap thi cong khéng ddm bao an toan, vi
pham cac quy dinh vé quan ly an toan lao déng lam xay ra
hodc c6 nguy co xay ra tai nan lao déng, su c6 gay mat an
toan lao déng; kiém tra, danh gia két qua thi nghiém kiém
tra vat liéu, cau kién, san phdm xay dung trong qua trinh
thi cong xay dung va cdc tai liéu khac cé lién quan phuc
vu nghiém thu; kiém tra va xac nhan ban vé hoan céng; té
chtc thi nghiém déi ching, kiém dinh chat lugng bd phan
cong trinh, hang muc céng trinh, cdng trinh xdy dung theo
quy dinh tai Diéu 5 Nghi dinh s& 06/2021/ND-CP; thuc hién
cac cong tac nghiém thu theo quy dinh tai cac Biéu 21, 22,
23 Nghi dinh s6 06/2021/ND-CP; kiém tra va xac nhan khdi
lugng thi cong xay dung hoan thanh.

'3.CACLUU Y VE CHE PINH NHA TU VAN THEO CAC
MAU HOP DONG FIDIC KHI AP DUNG TAI VIET NAM

Thu nhdt, nha tu védn theo FIDIC la cha thé thuc hién vai trd
cta nhiéu chd thé khdc nhau theo quy dinh cta phdp ludt Viét
Nam

Nhu da dé cap & trén, theo quy dinh cta phap luat Viét
Nam khéng c6 mot chii thé nao cung ltc ddm nhan vi tri, vai
tro rong I6n va bao trum nhu nha tu van theo FIDIC 1999 va
FIDIC 2017. Do d06, chu dau tu, nha thau mudn sit dung méau
Hop déng FIDIC dé ky két thuc hién xay dung cong trinh xay
dung tai Viét Nam can dac biét luu y vé van dé nay, tranh
trudng hap cac bén cé thé cho rdng nha tu van hodc chi la
tu van quan ly du an hoac chi la tu van giam sat. Khi nhan
dinh nhu vay, cac bén c6 thé cho rang nha tu van chi can dap
Ung d0 diéu kién cta hoac la tu van quan ly du an hoac tu
van giam sat khién cho viéc van hanh hgp déng, chuén bi va
hoan thién hé so nghiém thu, hoan céng chua bao dam da
diéu kién theo quy dinh phap luat Viét Nam. Vi dy, Diéu 120.1
Luat Xay dung 2014 quy dinh: Cong trinh xay dung phai dugc
giam sat vé chat lugng, khéi lugng, ti€n d, an toan lao déng
va bdo vé méi trudng trong qua trinh xay dung. Nhu vay, viéc
tham gia cGia Tu van Giam sat la bat budc theo quy dinh cla
phap luat Viét Nam. Khi s&r dung mau hgp déng FIDIC, néu
chi dau tu cho rang nha tu van chi la co vai trd nhu tu van
quan ly du an va chi yéu cau tu van quan ly du an dap ting cac
diéu kién clia tu van quan ly du an theo quy dinh clia phap
luat Viét Nam ma thuc té la nha tu van lai thuc hién ca céac
chic nang clia tu van giam sat. Khi dé, du an xay dung co rai
ro khéng thé dugc nghiém thu va dua vao st dung dugc (tat
nhién tri trudng hop chd dau tu da diéu kién dé thuc hién
vai tro cla tu van giam sat), bai vi, Bién ban nghiém thu yéu
cau phai co chirky cla tu van giam sat theo Diéu 23.7(b) Nghi
dinh s6 06/2021/ND-CP.

Do d96, theo quan diém cua tac gia, déi chiéu véi phap
luat Viét Nam, nha tu van khi thuc hién nhiém vy, vai trd clia
minh theo mau Hgp déng FIDIC sé thuc hién vai tro, vi tri cla
tu van quan ly du an va tu van giam sét, co thé 1dy mot vai vi
du nhu sau:

- Theo FIDIC, nha tu van thuc hién phé duyét chuong
trinh tién dd do nha thau dé trinh (Diéu 8.3 FIDIC 1999 va
FIDIC 2017) hay gia han thgi gian hoan thanh (Diéu 8.4 FIDIC
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Bang 1
STT Vai trd va vi tri cia nha tu van FIDIC 1999 FIDIC2017
I. Dai dién chd dau tu quan Iy hgp dong
Quan Iy thi gian | Thong béo bdt dau cong viéc Diéu 8.1 Diéu 8.1
Phé duyét chuong trinh tién do do nha thau dé trinh Diéu 8.3 Diéu 8.3
1 Gia han thdi gian hoan thanh Dicu 8.4 Dicus.5
Quyét dinh tam ngimg thuc hién cdng viéc va cho tiép tuc tién hanh thi cong cong viéc tré lai cla | Diéu 8.8 va Diéu8.12 | Diéu 8.9 vaDiéu8.13
nha thau
Quan Iy vé khi | Kiém dinh vé khdi lugng Diéu73 Diéu73
2 | luong congviec | nanigm thu cong trinh va hang muc cong trinh; Nghiém thu bo phan cong trinh Diéu 10.1vaPiéu 10.2 | Piéu 10.1vaiéu 10.2
Xac nhan viéc sira chira cdc sai st Diéu 119 Diéu11.9
Quan Iy vé chi phi | Khau trit chi phi néu nha thau khong thuc hién viéc sia chifa sai s6t Diéu11.2 Diéu11.2
3 Diéu chinh gid hgp ddng khi c6 bién doi Diéu13.3 Diéu 13.3
(ap Chiing chi thanh toan tam (ing, thanh todn tam va thanh todn cudi ciing Diéu 14.2, Diéu 14.6 va | Diéu 14.2, Diéu 14.6
Diéu14.13 va Diéu 14.13
Theo doi va quan | Theo ddi, quan Iy nhén sy cia nha thau Diéu4.3vaDiéu69 | Diéud.3vabiéu6.9
ly vé cac van dé [ theq g5, quan Iy vé chat lugng cong trinh Diéu 4.9 Diéu 4.9
4 | khac trong hop o -
dong Theo dbi, quan ly vé stic khde va an toan lao dong Diéu6.7 Diéu6.7
Theo ddi, quan Iy vé hang héa, thiét bi clia nha thau Diéu4.16 vaDiu4.17 | Diéu4.16 vaDiéu 4.17
I1. Cc vai tro khac
1 Tham van véi cac bén d€ dat dugc su thdng nhét hoac tw minh dua ra quyét dinh mt céch cong bang khach quan | Diéu 3.5 Diéu 3.7
2 | Duara gidi thich hodc chi dan khi c6 su khdng rd rang hodc khdng nhat quan trong cac tai liéu hop dong Diéu 1.5 Diéu 1.5

1999 va Diéu 8.5 FIDIC 2019) thudc ndi dung quan ly du an
dau tu xay dung vé ké hoach cong viéc va tién do thuc hién
nhu dugc néu tai Diéu 66.1 Luat Xay dung 2014;

- Theo FIDIC, nha tu van thuc hién kiém dinh vé khéi
lugng (Diéu 7.3 FIDIC 1999 va FIDIC 2017) hay nghiém thu
cobng trinh va hang muc cong trinh (Piéu 10.1 FIDIC 1999 va
FIDIC 2017) thudc ndi dung gidm sét thi cdng céng trinh xay
dung cu thé la thuc hién cac cong tac nghiém thu; kiém tra va
xac nhan khéi lugng thi cdng xay dung hoan thanh dugc quy
dinh tai Diéu 19.1 Nghi dinh s6 06/2021/ND-CP.

Vi vay, chd dau tu c6 thé sé ky hop déng véi tu van quan
ly du &n va tu van giam sat va bd nhiém ho thanh nha tuvan
cla hgp déng. Khi can thuc hién nghia vu ctia nha tu van ma
tuang Uing va&i nghia vu cda nha thau nao thi nha thau do
sé thuc hién cac nghia vu tuong Ung. Phuong én nay cling
phu hgp vai cach ti€p can tai Diéu 13 [Quyén va nghia vu
cla nha thau tu van (ap dung déi véi trudng hgp chu dau tu
ky hgp dong thué tu van quan ly du an)] va Diéu 14 [Quyén
va nghia vu cta nha thau tu van (@p dung déi véi trudng
hgp chu dau tu ky hgp déng thué tu van giam sat thi céng
xay dung)] trong mau hop déng thi cong xay dung duoc
ban hanh kém theo Thong tu s6 02/2023/TT-BXD. Ngoai ra,
déi vai cac du an khong thudc trusng hgp bat budc phai
thuc hién thua tuc dau thau theo quy dinh ctia phap luat dau
thau, ch dau tu cling c6 thé chi dinh nha tu van 1a mot t8
chuc, theo d6, t8 chuc nay sé dap (ng da diéu kién la tu van
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quan ly du an va tu van giam sat theo quy dinh cta phap
luat Viét Nam*,

Thirhai, méi quan hé giGa nha tuvédn - chd dau tu'va bén thi
ba - cha dau tu

Tai cac mau Hgp déng FIDIC déu quy dinh cha dau tu
phai chi dinh nha tu van, la ngudi sé thuc hién cac nhiém
vu dugc giao trong hgp dong. Ngoai ra, khéng cé quy dinh
nao vé viéc chd dau tu cé thé truc tiép 1a nha tu van hay
khong. Trong cac ban huéng dan chinh thic cta FIDIC cling
khéng c6 quy dinh cu thé vé van dé nay. Thuc té van dé nay
cling c6 nhiéu quan diém khéac nhau gitta cac hoc gia trén
thé gidi khi nghién ctu vé cac mau hop dong FIDIC. Theo
quan diém cua hai tac gid Axel-Volkmar Jaeger va Dr. Gotz
- Sebastian Hok tai sach “FIDIC - A Guide for Practitioners”
(tam dich “FIDIC - Sach huéng dan cho Luat su hanh nghé”)
cho rang: Toa an trong tai ICC da xét x{r trong moét vu viéc
lien quan dén viéc thay thé mot nha tu van doc lap bang
mot nha tu van thudc bo phan chuyén mén cda chu dau tu
(Ia mo6t Nha nudc), diéu nay dan dén viéc hgp déng khong
thé thuc hién dugc. Vi vay, cac quyét dinh cla nha tu van
nay da khong rang budc cac bén trong hgp déng. Do do, vu
viéc nay dua ra chi dan ré rang d€ tng hoé quan diém ring
viéc chu dau tu va nha tu van khong thé xudt phat ti cuing
mot té chiic (Nhdn manh dugc thém vao). Tuy nhién, trong
vu nay, diéu kién hgp dong FIDIC bao gom mot diéu khoan
rd rang vé tinh cong bang®. Trong khi dé, theo quan diém
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clia nhém tac gia ma ding dau la 6ng Ellis Baker dugc néu
tai sach “FIDIC Contract - Law and Practice” (tam dich “Hgp
déng FIDIC - Luat va Thuc tién”) lai cho rang: Mac du viéc ap
dung vai tro kép clia ngudi quan ly hgp dong nhu dugc quy
dinh trong cac mau FIDIC da dugc thiét lap va chap nhan
trong cac hé théng phap ly théng luat, can luu y rang viéc
chdp nhan vai trd nay khéng phai la phé bién va c6 thé gay
ra khé khan, dac biét néu ngudi ta du doan rang nha tu van
hodc dai dién ctia chd dau tu c6 thé 1a nhan vién cda cha
dau tu ¢ (Nhdn manh dugc thém vao).

Trong khi dé phap luat Viét Nam quy dinh rat ré rang rang
ch( dau tu néu dap tng du diéu kién thi c6 thé dam nhan vi
tri cGia tu van quan ly du én (Diéu 66.2 Luat Xay dung 2014) va
tu van giam sat (Di€éu 121.1(a) Luat Xay dung 2014). Theo do,
ch( dau tu cling c6 thé ddm nhan mot phan cdng viéc cda tu
van quan ly du an va mot phan cong viéc cla tu van giam sat
va chi ky két hgp déng giao cho cac cht thé nay mét phan
cong viéc quan ly du an hodc giam sat thi cong. Do do6, theo
quy dinh phap luat Viét Nam khéng nhat thiét phai lic nao
cling c6 su hién dién ctia nha tu van/bén thi ba déc lap néu
ch( dau tu dap Ung du céc diéu kién dé 1am bén thi ba theo
quy dinh clia phap luat.

Do d6, mac du Piéu 3.5 FIDIC 1999 va Diéu 3.7 FIDIC
2017 quy dinh vé viéc trudng hgp néu cac bén cé nhing
mau thuan, bat déng ma Nha tu van khéng thé trao déi véi
cac bén dé dat dugc théa thuan thi nha tu van phai dua
ra moét quyét dinh khach quan theo hgp déng, tuy nhién
da phan cac quyét dinh cia nha tu van kho cé thé thuc su
bao dam dugc tinh khach quan, céng bang cho cac bén
trong hgp déng. Nhan thic thuc té nay, cac nha thau nén
c6 tu duy ding dan trong qua trinh thuc hién hgp dong,
do 1a trong méi quan hé véi nha tu van can xem xét nha tu
van la nhan su cta cht dau tu hanh déng vi muc dich béao
dam quyén lgi cla chd dau tu hon la bén tha ba trung lap
dua ra quyét dinh cac van dé bat dong/mau thuan (néu
c6) gitta chd dau tu va nha thau nhu tinh than cdia cadc mau
Hop déng FIDIC.

Th ba, nha tu van trong FIDIC cé quyén giai thich va lam
ré mét s6 ndi dung ctia hop dong trong khi bén thi ba theo
phap luat Viét Nam khéng cé quy dinh ré rang vé van dé nay.

Theo quy dinh ctia Diéu 1.5 FIDIC 1999 va FIDIC 2017, nha
tu van dugc cac bén trao quyén giai thich hodc chi dan néu
¢6 su khéng ré rang hodc khéng nhat quan trong cac tai liéu
hgp dong. Tuy nhién, theo phap luat Viét Nam khong co quy
dinh cu thé nao trao cho bén thid ba quyén giai thich hgp
déng nhu trong cac mau Hop déng clia FIDIC, bao gom ca
mau hgp dong thi cong xay dung dugc ban hanh theo Théng
tu s6 02/2023/TT-BXD.

Trudng hop, cé su khong nhat quan trong céc tai liéu
hgp dbng, cac bén tuan theo quy dinh cia mau Hgp déng
FIDIC yéu cau nha tu van giai thich hodc chi dan thi su chi
dan, giai thich nay c6 dugc cong nhan hiéu luc theo quy dinh
cla phap luat Viét Nam hay khong. Bai vi, dac thu cda phap
lut Viét Nam, chi dau tu c6 thé ddng vai trd clia bén thi ba
hay noi cach khac vura la tu van quan ly du an vira la tu van

giam sat. Do d6, néu bén thit ba c6 quyén nay cé thé gay bat
Igi cho nha thau.

Theo quan diém cla tac gid, néu mét trong cac bén cé
khi€u nai/tranh chap vé viéc giai thich, chi dan cta nha tu van
thi hiéu luc cda viéc giai thich, chi dan ctia nha tu van c6 thé
xac dinh nhu sau:

- Thé nhat, nha tu van dua ra giai thich va chi dan thuc
hién dugc ca chu dau tu va nha thau chap nhan va thuc hién
theo. Khi @6, giai thich, chi dan ctia nha tu van dugc thuc hién
d6 sé xem nhu ch dau tu va nha thau théa thuan théng nhat
lam ré su khong nhat quan trong tai liéu do.

- Thi hai, nha tu van dua ra giai thich va chi dan thuc hién
nhung mét trong hai bén hodc ca hai bén khéng déng thuan
thi khi d6 viéc giai thich su khéng nhat quan d6 ap dung thua
tu tai liéu uvu tién theo Piéu 1.5 mau Hgp déng FIDIC, trudng
hop néu van chua thé [am ré dugc thi tuan theo cac nguyén
tac gidi thich hgp déng dugc néu tai Diéu 404 B luat Dan su
$6 91/2015/QH13, ¢6 hiéu luc ngay 01/01/2017.

! Ludt Xdy dung s6 50/2014/QH13 dwoc Quéc héi nuée Céng hoa xa hoi
chui nghia Viét Nam ban hanh ¢é hiéu liee ngay 01/01/2015 va dwoc sira doi
bé sung boi Ludt s6 62/2020/QHI4 ¢6 hiéu lirc ngay 01/01/2021 (Sau ddy
goi chung la “Ludt Xdy dung 2014").

2 Nghi dinh 15/2021/NB-CP quy dinh chi tiét vé mét sé ngi dung vé quan
Iy dy dn dau tir xdy dung c6 hiéu luc ngay 03/03/2021 (“Nghi dinh s6
15/2021/ND-CP”).

3 Nghi dinh 06/2021/ND-CP quy dinh chi tiét mét s6 néi dung vé quan Iy
chat lwong, thi cong xdy dung va bdo tri cong trinh xdy dwng cé hiéu lyc
ngay 26/01/2021 (“Nghi dinh sé 06/2021/NP-CP”).

4 Theo Piéu 3.2(a) Nghi dinh 24/2024/NP-CP quy dinh chi tiét mgt so
Diéu va Bién phap thi hanh Ludt Ddu thau vé lya chon Nha thau cé hiéu
e ngay 27/02/2024, nham bdo dam canh tranh trong ddu thau thi nha
thau tham du thau géi thau dich vu tw van phdi déc ldp vé phap Iy va déc
ldp vé tai chlnh V6i cde nha thau tw vin khdc ma c6 phan c¢éng viée lién
quan trye tiép t6i goi thau. Theo Diéu 3.24 Ludt Xdy dung 2014, quan 1y
dw dn va gidm sat thi cong déu la thugc hoat dong tw van dau tw xdy dung.
Do dé, d6i véi duw an thuée pham vi diéu chinh cia phap ludt vé ddu thau
thi Tu van Quan Iy dur dn va Tir van Gidm sdt phai dgc dp vé tai chinh va
phap Iy véi nhau.

3 Ngi dung tiéng anh cu thé nhu sau: “The ICC arbitration court has held
in a case concerning the replacement of an independent engineer by an
engineer belonging to the service department of the employer (who was
in fact a state), that this amounted to frustration of contract. Thus the de-
terminations of the engineer were not binding (Glavinis 1993, note 500).
Hence this case provides strong indications to support the view that it is
not acceptable for the employer and the engineer to stem from the same
organisation. However, in this case the FIDIC conditions included an
expressed clause of impartiality.” (tai trang 222, chuwong 10 vé nha tir vin
[Engineer] cua sach “FIDIC- Guide for Practitioners” (tam dich “FIDIC
- Huéng déan cho Nguoi thie hanh”) xudt ban nam 2010).

5 Ngi dung tiéng anh cu thé nhir sau: “Although the application of the dual
role of the contract administrator as envisaged by the FIDIC forms is es-
tablished and accepted in common law jurisdictions, it must be noted that
its acceptance is not universal and may give rise to difficulties, particu-
larly if it is anticipated that the Engineer or Employer’s Representative
may be an employee of the Employer.”(tai muc 6.91, trang 288 chwong vé
Nguwoi quan Iy hop dong va cdc yéu cau [Contract Administration and
Claims]) cua sach “FIDIC Contract - Law and Practice” (tam dich “Hop
déng FIDIC - Ludt va Thiee tién™), xudt ban nam 2009,)
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PHAP LUAT XAY DUNG

Van dung mau Hop déng FIDIC trong hé théng
dan luat khong con la tré ngai

CAO THI THANH NGA

Theo chuyeén gia Christopher Seppala, néu diéu chinh mau Hgp déng FIDIC cho phu
hgp vai du an va phap luat, thi viéec st dung mau hgp déng nay tai cac nudc dan luat

sé khong gap trd ngai...

TU VAN POC LAP “GIAI QUYET” MOI QUAN NGAI
THAM NHUNG

Trong tai, hoa giai vién va nha tu van doc lap cho cac tranh
chap thueng mai qudc té - 6ng Christopher Seppala da cé bai
thuyét trinh vé cac ndi dung lién quan dén Hgp dong FIDIC
va hé théng dan luat, théng luat trén thé gidi, tai Hoi thao
Trong tai xay dung quéc té TP.HCM 2024 (HICAC2024), dién
ra sang 25/4, tai TP.HCM, do H6i Phap luat xay dung Viét Nam
(SCLVN), Trung tdm Trong tai quoc té Viét Nam (VIAC) va Khoa
Luat qudc té Trudng Pai hoc Luat TP.HCM phéi hgp té chic.

Theo chuyén gia Christopher Seppala, c6 4 dac trung
“théng luat” ctia cdc mau Hgp déng FIDIC trong cudn FIDIC
Red Book 2017: (1) Vai tro clia tu van “doc lap” (Diéu 3); (2) Thiét
hai an dinh trudc va phat vi pham (Khoan 8.8); (3) Gisi han thiét
hai (Khoan 1.15); (4) Ban giai quyét tranh chap (Diéu 21).

Theo dé, véi vai tro clia tu van “doc lap” dugc thué bai chu
dau tu va thay mat cht dau tu quan ly hgp dong, va co thé la
bén thiét ké cong trinh, tu van dugc xem la nhan su cta chu
dau tu theo Hgp déng xay dung.

Tuy nhién, khac véi tu van theo quy dinh cta cac nudc
dan luat, 6ng Christopher Seppald cho rang, tu van trong
Hgp déng FIDIC khéng chi don thuan la nhan su clia cha dau
tu, ma can phai bao dam su “cong bang va trung lap” khi:
(1) danh gia céng viéc va cap ching chi thanh toan cho nha
thau, va (2) danh gia khiéu nai ctia nha thau va chi dau tu.

Theo 6ng Christopher Seppald, c6 sy khac biét gifra tu
van trong hé théng thong luét va tu van trong hé théng dan
luat, dugc giai thich bang su khac biét vé lich sir cac cudc
Cach mang cong nghiép ctia Anh va Phap.

Trong cudc Cach mang céng nghiép (1760-1850) & Anh,
cac cong trinh ha tang co ban (kénh dao, cau dudng, cao
t6c) dugc xay dung st dung vén tu nhan. Nha phat trién du
an can cac ky su (dan dung) déc 1ap thiét ké cac cong trinh.
Dong thai, cac nha phat trién du an cling can cac ky su nay dé
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giam sat va quan ly hop dong xay dung. Qua d6, tu van “déc
lap” dugc hinh thanh va phat trién.

Con tai Phap, cudc Cach mang cong nghiép dién ra tré hon,
sau nam 1815, phan 16n co s& ha tang thai diém do dugc xay
dung bang vén nha nudc. Vi vay, nhu cau vé ky su (dan dung)
doc lap cling thap hon. Bén canh do, vé mat truyén théng,
Phap thudng uu tién st dung ky su nha nudc hon. Theo lich
sU, cac ky su nay la nhitng nguoi da gép cong xay dung cac
thanh tri kién c6, bao vé nuéc Phap khoi cac cudc tan cong.

Tuy nhién, tai Phap thai diém nay, tu van khéng hoan
toan déc lap nhu tu van theo Hop dong FIDIC, ma c6 thé
phai xin su chdp thuan cta chd dau tu trong mot sé trudng
hgp. Vi dy, trong trudng hop tu van ra chi dan cho phat sinh
c6 gia tri trén mot muc nhat dinh, thi Hop dong phai néu ro
van dé dé nha thau co thé biét. Nhung, tu van c6 thé khéng
can chap thuan trudc khi thuc hién cac hanh déng dugc néu
tai Khoan 3.7. Bén canh d6, nha thau khéng c6 nghia vu tim
hiéu viéc tu van c6 dugc su chap thuan hay chua. Do d9, cac
ky su nha nudc sé cé vai tro tuong tu nhu tu van “déc lap”
tai nuéc Anh.

Vay, vi sao mau Hgp dong FIDIC lai quy dinh vé tu van “déc
lap”? 6ng Christopher Seppald cho rang, chua co ly giai chinh
thuc vé van dé nay. Tuy nhién, c6 kha nang do c6 su thuc day
ca Ngan hang Thé gidi. Tu van “doc lap” sé bu dap su thi€u
hut “ky nang” quan ly du an cho cac quéc gia dang phat trién,
trong d6 dién hinh la cac quéc gia thi€u kinh nghiém trong
quan ly cac dy &n I6n. Tham nhiing ciing la méi quan ngai
cla cac qudc gia dang phat trién va tu van “déc lap” dén tu
nuaGc ngoai sé giai quyét dugc maoi quan ngai nay.

TRAO VAI TRO GIAI QUYET TRANH CHAP CHO DB

Da&i véi ban gidi quyét tranh chap, éng Christopher Seppala
cho biét, ban dau trong Hop dong FIDIC, tu van dugc du dinh
khong chi gidi quyét khiéu nai clia nha thau, ma con bao gém
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“cac tranh chap” gitta ch dau tu va nha thau. Viéc giai quyét
nay phai dugc thuc hién mot cac doc lap va cong bang.

Tuy nhién, viéc nay da khong dat dugc thanh céng khi
ap dung trén quy mo qudéc té. Do dé, vao nhiing nam 1990,
FIDIC da bo di vai tro giai quyét tranh chap cda tu van va trao
vai trd nay cho “ban giai quyét tranh chap” (goi la DB).

DPiém manh ctia DB la su doc 1ap hoan toan, 1a mot ca ché
cla Hop dong dugc thiét 1ap tai giai doan dau ctia Hop dong,
dugc gilr nguyén trong suét thoi han cta Hop déng, bao
gom 1 hoac 3 chuyén gia xay dung. DB sé trg nén quen thudc
vGi du an va ndm r6 du én, ho trg trong viéc ngan ngtia tranh
chap phat sinh va giai quyét tranh chap.

Khi mét tranh chdp dugc dua 1én, DB sé ra quyét dinh
d6i vai tranh chap d6 va ngay lap tuc co6 hiéu luc doi véi cac
bén. Néu nhu mot bén khéng hai long véi quyét dinh, bén
do phai ¢ “théng bao vé viéc khéng hai long” (goi 1a NOD).
NOD sé cho phép cac bén dua vu viéc ra trong tai. Nhung
trong thai gian cho doi két qua trong tai, cac bén phai tuan
thu véi quyét dinh. Néu khéng c6 NOD, quyét dinh sé dugc
xem la “cuéi cing va rang budc”.

Can cu’ theo hgp déng, thu tuc ctia DB sé rang budc déi
vGi cac bén. Do d06, cac bén phai tén trong quyét dinh cla
DB. Viéc khéng tuan thu quyét dinh ctia DB sé dugc xem la vi
pham Hop dong.

Tuy nhién, theo 6ng Christopher Seppala, tha tuc clia DB
sé khdng dugc xem la trong tai, ciing khéng phai la can ci dé
ra phan quyét trong tai. Vi vdy, viéc thi hanh quyét dinh cda
DB & phuaong dién quéc té 1a khéng thé.

Mac du vay, Hop dong FIDIC c6 quy dinh lién quan dén
quyét dinh ctia DB, trong d6 quyét dinh ctia DB c6 thé dugc
budc thi hanh thong qua mot phan quyét trong tai.

Ong Christopher Seppala cho biét, theo théng luat, DB
dugc xem la mot loai quyét dinh clia chuyén gia. Con theo dan
ludt, ban chat ctia DB van chua dugc ré rang. Nhung DB van

= If thisis done, no.obstacle to their use in a civil law countny

= Will assume here use of FIDIC Red Boak 2017

I Introduction | .

FIDIC forms are standard forms of condtriaction contract

iy |
il ik
‘H z
"& S v - = Ahvayi require adaptation 1o site ete. and laws
I (==

Ong Christopher
Seppdld tai Hoi thdo
Trong tai xdy dung |
quéc té TP.HCM
2024 (HICAC2024),
dién ra sang 25/4.

Dan ludt va théng ludt (Civil Law va Common Law)
la 2 hé théng phdp ludt phé bién nhdt trén thé gidi,
6 nhiing dcc diém riéng biét tao nén hai “dong ho
phdp ludt” véi nhitng ddc trung phdp ly riéng biét.
Tuy nhién, trong thuc té ngdy nay, cdc quéc gia theo
hai hé théng dan ludt va théng luat déu cé nhiing
stra d6i, b6 sung nham bu ddp nhiing thiéu khuyét
cta hé théng phdp ludt.

Nhung, xét vé mat ban chdt, nhiing thay déi dé ciing
khéng madt di nhiing déc thu phdp ly riéng biét cia
hai hé théng nay. Trong d6, ddc thi cia hé théng
dan ludt, ludt phdp hinh thanh nhiing ché dinh cu
thé theo co ché bao trim nhiing méi quan hé xa héi;
con déi véi hé théng théng ludt, ludt phdp duoc hinh
thanh ti'tap qudn. ..

dugc cdng nhan theo dan luat. Hién co it nhat 4 nuéc dan luat
6 luat diéu chinh déi véi DB gém: Brazil, Honduras, Y va Peru.

Nhu vay c6 thé thay, mau hop déng FIDIC luén can dugc
diéu chinh cho phu hgp véi du an cu thé va luat ap dung.
Ong Christopher Seppald cho rang, néu viéc diéu chinh dugc
thuc hién, viéc str dung Hgp déng FIDIC tai cac nudc dan luat
sé khong gap tré ngai.

ISSN 2734-9888 | 06.2024 XAYDUNG |19



PHAP LUAT XAY DUNG

Phat vi pham hop déng xay dung
co thé duoc diéu chinh bgi Toa an

>THANH PHONG

O nhiéu quéc gia tren thé gidi, phat vi pham hgp déng xay dung cé thé dugc diéu
chinh bai Toa an hoac Trong tai néu nhu muc phat la qua cao/thap so vai thiét hai

thuc té...

QUYEN DIEU CHiNH KHOAN PHAT VI PHAM

Khi c6 tranh chap lién quan dé&n cham tré va phat vi pham
hgp déng xay dung, nhiéu quéc gia trén thé giGi mac du tén
trong thoa thuan clia cac bén trong hgp déng nhung Toa an
hodc Trong tai van c6 quyén diéu chinh khoan phat vi pham
khi mét bén ching minh dugc sé tién thoa thuan phat vi
pham hgp déng la khéng hop ly.

Theo téng két clia dng Akshay Kishore - mét chuyén gia
¢6 hon 15 nam kinh nghiém trong linh vyc giai quyét tranh
chap thay thé, cac qudéc gia theo hé théng dan luat xem phat
vi pham 13 moét bién phap dé ddm bao viéc thuc hién hop
déng, theo d6 cac Toa an c6 tham quyén diéu chinh khoan
phat vi pham néu nhu khoan nay ré rang la qua I6n (e.g.
section 343 of the German BGB).

Trong khi d6, cac quéc gia theo hé thong théng luét coi
thiét hai an dinh truéc la khoan udc tinh hop ly cac thiét hai
sé ganh chiu trong trudng hgp hgp dong bi vi pham, coi phat
vi pham la mét khoan tién 16n va khong phu hop so vdi thiét
hai I6n nhat c6 thé chiing minh dugc 1a bit nguén ti vi pham
hgp déng. Do d6, diéu khoan phat vi pham khéng dugc chap
nhan (Dunlop Pneumatic Tyre Co Ltd v New Garage & Motor
Ltd [1915] AC 79, Denka Advantech Pte Ltd v Seraya Energy
Pte Ltd [2021] 1 SLR 631).

Dan ching cia 6ng Akshay Kishore vé Bo luat Dan su UAE
cho thdy, cac thuat ngir “thiét hai an dinh trudc" va “phat vi
pham" ¢6 thé dugc thay thé cho nhau.

Theo quy dinh tai Diéu 390 Bo luat Dan su UAE, cac bén
trong hgp déng c6 thé an dinh trudc mét khoan thiét hai
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trong hgp d6ng hodc cac thoa thuan chiu su diéu chinh cla
quy dinh phap luat dugc lap sau dé; Bén canh d6, trong moi
trudng hgp, Tham phan ciing c6 thé dua trén yéu ciu clha
mot bén tranh chép, stra ddi cac diéu khoan nay dé khién
khoan boi thudng dugc an dinh trudc phu hgp véi thiét hai
va do d6 cac diéu khodn mau thuan véi viéc stia ddi trén sé
bi vo hiéu.

Toa &n T6i cao ctia Dubai cho ring, Tda &n c6 thé tu do
giam bét khoan thiét hai an dinh truéc néu nhu thiét hai xay
ra trén thuc té thap hon khoan boi thudng da thoa thuan nhu
tai Ban an s6.138/94.

Hay nhu tai khodn 8.7 FIDIC Red Book 1999, trong trudng
hop nha thau khong thé hoan thanh cong viéc dung véi thai
gian hoan thanh da quy dinh va khéng dugc gia han thdoi
gian, nha thau phai béi thudng cho nhiing thiét hai do cham
tré. Thiét hai do cham tré sé dugc boi thudng theo nhu quy
dinh tai Phu luc H6 so du thau cho tat ca sé ngay trong khoan
thdi gian gira thai gian hoan thanh va ngay da néu trong
Chung chi nghiém thu cong trinh.

Tuy nhién, khoan 8.7 FIDIC Red Book 1999 cling quy dinh,
khoan tién dugc boi thudng nay sé khéng vugt qua mdc téi
da dugc quy dinh trong Phu luc H6 so du thau. Va, thiét hai
do cham tré sé la khoan thiét hai duy nhat ma nha thau sé
béi thudng vi da cham tré, trir trudng hop cham dut trudc khi
hoan thanh céng trinh.

Mac du vay, khoan 8.7 FIDIC Red Book 1999 quy dinh, thiét
hai chung sé dugc xem xét dén khi diéu khoan béi thusng an
dinh trudc khéng thé ap dung dugc. Khi d6, thiét hai chung
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sé khong bi giGi han bgi muc t6i da dugc ap dung vai boi
thudng an dinh trudc (Crescendas Bionics Pte Ltd v Jurong
Primewide Pte Ltd [2021] SGHC 189).

CAN NHAC PIEU CHINH LUAT PHU HOP VGI THIET
HAI THUC TE

Con tai Viét Nam, phap luat Viét Nam phan biét 2 ché
tai: Phat vi pham va béi thudng thiét hai. Trong d6, néu thoa
thuan la “béi thudng thiét hai” thi 4p dung quy dinh vé boi
thudng thiét hai; Néu théa thuan la “phat vi pham” thi ap
dung quy dinh vé phat vi pham.

Van dé dat ra 13, c6 dugc thoa thuan dinh trudc sé tién boi
thudng trong hop dong khong?; Néu thoa thuan la “phat vi
pham”, c6 bi khéng ché muic phat khéng; va ngoai mdc phat
theo théa thuan, c6 phai béi thudng thiét hai khong?.

Ong Nguyén Céng Phu - Trong tai vién VIAC, Luat su
thanh vién Céng ty Luat TNHH LNT & Partners cho biét,
thuc tién xét x& tai Toa an Viét Nam vé boi thusng dinh
trudc chua cé van ban hudng dan ctia TAND Téi cao vé boi
thudng dinh trudc; Chua c6 an 1é cé lién quan do TAND
T6i cao cdng bo va ciling chua 6 nghién cdu vé thuc tién
ap dung phap luat ctia Toa an Viét Nam. Hién chi c6 Quyét
dinh giam déc tham ctia TAND T6i cao (khong chdp nhan)
trong vu an cu thé.

Con trong thuc tién xét xU tai Trong tai Viét Nam, cling
chua c6 d liéu vé quan diém xur ly diéu khodn béi thugdng
dinh trudc; ma chi c6 thong tin (khéng chinh thic) vé quan
diém clia Hoi déng trong tai trong 1 vu cu thé.
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Tuy nhién, 6ng Nguyén Coéng Phu cho rang, viéc chip
nhan diéu khoan béi thudng dinh trudc la ton trong y chi tu
nguyén thda thuan clia cac bén ma van bao dam quyén bac
b clia mét bén néu chiing minh dugc su vo ly; déng thai giai
phong nghia vu chiing minh thiét hai cta bén bj vi pham, dé
cao trach nhiém tuan thd hgp dong, bao vé hiéu qua bén bi
vi pham.

Theo d6, nén ton trong thda thuan clia cac bén, nhung
Toa an hoac Trong tai c6 quyén diéu chinh khi mét bén
chiéing minh dugc s6 tién thoa thuan khéng hop ly. Diéu nay
hoan toan 1a c6 co s& dé thuc thi tai Viét Nam can cd cac quy
dinh tai cac Diéu 3, 4, 117 B6 luat Dan su Viét Nam clng nhu
tuong tu Luat cla moét s6 nudc theo hé théng dan luat nhu:
Diéu 1152 B luat Dan su Phap, Piéu 343 Bo luat Dan su Duc,
Diéu 333 B6 luat Dan su Nga...

Ong Akshay Kishore cho rang, viéc ép dung nhiing quy
dinh lién quan dén cham tré va phat vi pham hgp déng cta
FIDIC vao hé théng dan luat, thong thudng sé dé hon viéc ap
dung cac diéu khoan ctia hé théng thong luét vao hé théng
dan luat.

Viét Nam nén can nhac diéu chinh Luat theo hudng, loai
bd muc t6i da d6i vdi thiét hai an dinh trudc. Mdc phat vi
pham c6 thé dugc diéu chinh bdi Toa én néu nhu qua cao
hodc thap. Va, trong moi trudng hgp, mic phat vi pham
khéng dugc trai nguyén tac thién chi.

Dong thai, quy dinh ré viéc cho phép yéu cau béi thusng
thiét hai b6 sung, bén canh viéc phat vi pham, néu cht dau
tu c6 quyén yéu cau béi thudng thiét hai...
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ruGc day chiéu sang chi nham day Iui bong téi thi gids

day vdi su phat trién vugt bac ctia cach mang khoa

hoc ky thuat, doi séng vat chat va tinh than cia con

ngudi dugc ci thién dang ké muc dich va yéu ciu
cla ky thuat chiéu sang da co su thay déi quan trong. Chuc
nang chiéu sang do6 la ngoai viéc phai dam bao cac diéu kién
vé tién nghi lao ddng, tién nghi sinh hoat clia con ngudi,
nang cao gia tri thdm my cho cac coéng trinh kién trdc, phuc
vu cac hoat déng van hoa nghé thuat thi ngay nay chiéu sang
con phai tiét kiém nang lugng, gop phan gidam phat thai,
chiéu sang vi stic khée va hanh phc cda cong déng va bao
vé moi trudng. Chinh vi vay, cac cdng nghé chiéu sang mai
cling nhu cac giai phap chiéu sang méi déu phai husng toi
muc dich nay.

1. CHIEU SANG XANH (GREEN LIGHTING) VA CONG
NGHE CHIEU SANG XANH

Chiéu sang Xanh: Theo quan diém cla cac nha san xuat
trong nudc va thé gidi thi Chiéu sang Xanh dugc ciu thanh
bdi 3 thanh phan céng nghé: (1) Nguén sang LED hiéu suat
cao; (2) Hé théng diéu khién chiéu sang théng minh va (3)
S dung ngudn nang lugng sach (nang lugng tai tao: nang
lugng mdt trdi, nang lugng gio....).

Dén LED (Light Emitting Diodes) la moét trong nhitng san
pham cla chiéu sang xanh, 1a thiét bi ban dan chuyén déi
dién thanh anh sang. Chi€u sang xanh - LED hoan toan khac
biét so v&i cac ngudn sang khac (nhu dén day toc, dén huynh
quang...) khéng chi & kich ¢, kha ndng tdi tao mau ma dac
biét [a & su van hanh cla loai den nay.

Céng nghé chiéu sang xanh dem lai mot s6 lgi ich vé kinh
t€, moi trudng va suc khoe cong déng do la:

- Vé kinh té: Cac thiét bi chi€u sang xanh LED chi tiéu tén

™ Chii tich Héi Chiéu sang Viét Nam - nguyén Cuc truong Cuc Hg
tang ky thudt, Bo Xdy dung.
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10-20% lugng dién ndng trong téng nguén nang lugng dugc
yéu cau dé van hanh cac thiét bi chiéu sang théng thudng,
kha nang lam viéc cia dén LED dao ddng tir 30 nghin dén
han 50 nghin gi®, do do6 chi phi thay thé ctia dén LED cling
dugc gidm xuéng muc téi thiéu.

- V& méi trudng: Bén LED hau nhu khong chiia chat doc
hai, c6 kha nang tai ché va gidp gidam dén 1/3 lugng carbon
thai ra moi trudng trong qua trinh van hanh trong tuong quan
so sanh véi cac loai dén khac. Thai gian hoat déng lau dai sé
déng nghia vai viéc den IED giup tiét kiém nguodn vat liéu.

- V& stic khée cong déng: Chiéu sang Xanh c6 thé tac
déng tich cuc dén stic khée va hanh phc ctia con ngudi. Viéc
cai thién, nang cao hiéu qua trong chiéu sang khéng chi gitp
tiét kiém chi phi ma con gop phan nang cao chat lugng cudc
s6ng, tao my quan dé thi.

2. GIAI PHAP CHIEU SANG XANH

Gidi phéap chiéu sang xanh, dé 1a téng thé cac giai phap
chiéu sang st dung nguén sang chat lugng cao, hiéu suat
cao, hiéu sudt chiéu sang an toan va én dinh, tiét kiém dién
va than thién v&i méi trudng, duoc thiét ké hop ly, khoa hoc,
dap ung cac tiéu chudn, qui chudn vé chiéu séang, tao moi
trudng chiéu sang tién nghi, nang cao chat lugng cudc séng.
Gidi phap chiéu sang xanh dem lai hiéu qua cao vé tiét kiém
nang lugng, than thién véi méi trudng.

Giai phap chiéu sang xanh tiét kiém t6i da lugng dién tiéu
thu trong chiéu sang, dat dugc do roi sang va do déng déu
anh sang cao giup mat khéng bi diéu tiét lién tuc trong qua
trinh lam viéc gay maéi mat, han ché t6i da hién tugng choi loa
gay anh hudng khong tét dén hoat dong thi giac. Dac biét su
dung nguén sang chat lugng cao co chi s6 hoan mau trén 80
cho chatlugng énh sang trung thuc, tu nhién, tao méi trudng
chiéu sang tién nghi, tao cdm xuc tich cuc, hung phan trong
lam viéc, hoc tap.
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3. MOI QUAN HE GIUA HE THONG CHIEU SANG LED,
CAC GIAI PHAP CHIEU SANG VA PHAT TRIEN DO THIXANH
VA BEN VUNG

Tiét kiém nang lugng dong mot vai trd quan trong trong
viéc phong chéng va gidm thiéu tac dong clia bién déi khi
hau. Viéc chuyén sang st dung hé théng chiéu sang LED
mang dén mot giai phap don gidn va hiéu qua trong viéc
chuyén d6i XANH trong linh vuc chi€u sang bang kha nang
tiét kiém nang lugng. Trong xu thé phat trién do6 thi xanh,
thong minh va bén viing, chiéu sang théng minh déng vai
trd quan trong xay dung va phét trién thanh phé.

Nhiéu thanh phd trén khap thé gidi da va dang trién khai hang
loat du an véi cac giai phap chiéu sang Xanh str dung céng nghé
den LED & cac quy mo khac nhau. Viéc chuyén sang dén LED trong
cac toa nha va trén dudng phé da giam t6i 80% mic tiéu thu nang
lugng va khi d6, hé théng chiéu sang cong cong trong cac thanh
phé én strdung cac dén LED duoc van hanh tirxa bang mot phan
mém quan ly dugc lap trinh san thoi gian bat tat, tang, giam do
sang va cac chiic nang thong minh khac, goi la giai phap loT.

Viéc trién khai céc gidi phap chiéu sang Xanh khong chi
dam bao cung cap chat lugng anh sang tét hon, an toan giao
thong dugc cai thién ma con tiét kiém chi phi dién nang, giam
thai khi CO, gay hiéu tng nha kinh, gép phéan bao vé moi
trudng, xay dung d6 thi van minh, hién dai. Chiéu sang loT két
néi dugc tich hgp trong co s& ha tang chiéu sang giup cai thién
an toan cho ngudi dan, lam dep khéng gian cong céng, thu
hut khach du lich va khuyén khich niém tu hao ctia cu dan.

Chiéu sang d6 thi dang duogc dau tu va déng b trén
nhiéu dia ban tinh, thanh phé & Viét Nam. Hé théng chiéu
sang dugc trién khai song song vai viéc hoan thién ha tang
€0 sG gop phan cai thién my quan d6 thi, lam cho thanh phé
ngay cang hién dai han, dep hon vé ban dém. Déc biét vao
cac dip & tét, ngay ky niém trong dai, cac tuyén dudng phé
dugc trang tri lung linh, 16ng lay 4nh dén. Nhiéu thanh phé
I6n clia nudc ta nhu Ha Noéi, TP.HCM, Hai Phong, Can Tha,
Pa Nang, Hué, Quy Nhan, Ving Tau, Nha Trang... nhiéu truc
dudng pho da trién khai thay thé dén cao ap truyén théng
bang dén LED véi cac hinh thiic chiéu sang khac nhau.

Déng thai viéc véi ap dung cac gidi phap chiéu sang hop
ly, m6t s6 nhiém vu quan trong da dugc quan tam nhu ti xay
dung co s& dir liéu, dau tu xay dung va hoan chinh trung tam

H2. Chiéu sang cau Vinh Tuy - Ha Noi.

H3: Chiéu sang canh quan
va cong trinh.

diéu khién va giam sat chiu sang dén ta diéu khién chiéu
sang thong minh, ty ddéng déng vai tro quan trong trong
quan ly chiéu sang dé thi...

Tuy nhién, cling can phai luu y rang, viéc chiéu dén LED tai
mot s6 d6 thi hién nay dang c6 nguy co gay 6 nhiém anh sang.
Tai Ha Noi, nhiéu nha cao tang dugc phi 16p bong dién chdp
bién toan bd tda nha thanh man hinh khéng 16, nhap nhay
lién tuc chiéu sang ca mot khu vuc (Thang Long Number One;
Diamond Town.. ). Tai tda nha Eurowindow... m&i budi ti di qua
day ngudi dan déu choang ngagp bdi tda nha ruc sang anh dén
choi loa, quang mat, gdy mat tap trung, anh hudng dén an toan
giao thong. Ngoai 4nh nang mat troi thi nhiéu thiét bi nhu dén
LED, tivi, dién thoai... cling c6 thé tao ra anh sang xanh (Blue
Light). Lugng anh sang xanh ma cac thiét bi dién ti phat ra chi
la mot phan nhé so véi anh sang ti mat trdi, nhung lugng thoi
gian moi ngudi st dung cac thiét bi nay va khoang cach gilia
man hinh v&i mat ctia ngudi dung khién nhiéu bac sy lo ngai vé
nhiing anh hudng lau dai ctia 4nh sdng xanh d6i véi stic khoe.

THAY LOI KET

Mot db thi hién dai, thdng minh khéng thé thiéu anh sang,
chiéu sang LED va cac gii phép chiéu sang xanh da, dang va sé
lam cho @6 thi ngay dep hon, khang trang hon va mang nhiéu
d4u &n va ban sdc hon. D6 thi phét trién tao tién dé cho nganh
chiéu sang phat trién. Chiéu sang dé thi Viét Nam trong thai
dai cong nghé chiéu sang xanh dang thay déi nhanh chéng
vGi nhiing co hoi va thach thic rat I6n, nganh chiéu sang Viét
Nam cin nhan thiic rd dé c6 hudng di cu thé dé tir dé6 mdi tao
nén dot pha méi gop phan thic ddy nganh nay phat trién.
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TU CHINH SACH BEN CUOC SGNG

Thuc day chuyén déi mé hinh xanh trong

linh vuc chiéu sang

>KS VU MANH TOAN"

Trong cdac do thj hien dai, ha tang va chiéu sang dong vai tro quan trong trong viec
dam bao su tién ich va an toan cho cu dan. Tuy nhién, tinh trang hién tai cua ha tang
va chiéu sang trong nhiéu thanh phé dang daéi dién vdi nhiéu thach thic va van dé

mOi truang.

HA TANG XANH

Ha tang xanh la mang lugi cac thanh t6 “xanh” dugc bao
tén, hodc tang cudng, hodc thiét lap nham giai quyét cac tiéu
cuc clia do thi hoa dya trén cach tiép can “xdy dung cling
thién nhién”, nghia la dam bao su hai hoa khong déi khang
gitra phat trién kinh té€ - xa héi va bao tén - tang cudng cac
gia tri cGa ty nhién.

Ha tdng xanh déng vai trd quan trong trong phét trién
bén viing nhu sau:

Tdng cudng tinh bén viing cdia méi trudng: Ha tang xanh
giup thu héi va luu trit carbon, tir d6 gidm thi€u phat thai
carbon vao khi quyén va hé trg giam thiéu bién déi khi hau
va I lut. N6 cling luu trir nudc, gidm thiéu x6i mon va diéu
chinh nhiét @ méi trudng. Hé théng ha tang xanh ciing tré
thanh vanh dai xanh, giip bao vé dé thi ven bién dugi tac
déng ctia nudc bién dang.

Cai thién phtc lgi cho cong déng: Ha tang xanh cung cap
cac khong gian xanh cong cong, ho trg cai thién stic khoe
thé chat va tinh than cda cong déng. N6 cling cung cap thuc
pham xanh va an toan, tang phuc lgi cho cdng dong.

Tao ra cdc thanh phd xanh va ddng s6ng: Ha tang xanh tich
hgp cac yéu t6 ty nhién nhu cong vién va khéng gian xanh
vao canh quan d6 thi, gidm thiéu tac déng bat Igi trong qua
trinh do6 thi hda. N6 cling bao vé va st dung hiéu qua cac
ngudn nang lugng, tiét kiém tai nguyén thién nhién va bao
tén da dang sinh thai.

Ung dung trong nhiéu linh vuc: Ha tdng xanh dugc 4p dung
trong néng nghiép, quy hoach va quan ly d6 thi, tao diéu
kién phat trién néng nghiép dé thi. N6 khéng chi cung cap
rau cli va néng san truc tiép cho thanh phé ma con gidp luu
trit nudc mua tu nhién va han ché lugng nuéc mua dé vao hé
th6ng thoat nudc chia cac thanh phé.

Phat trién ha tdng xanh mang lai rat nhiéu cac lgi ich cho

® Truwong Pai hoc Kién triic Ha Noi
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d6 thi thong qua céac dich vu hé sinh thai ctia ha tang xanh.

Lgi ich vé méi truong

Hé théng ha tang xanh gitp cho viéc quan ly nuéc mua
mot cach hiéu qua bang cach tich tu va phan tan nuéc mua,
qua dé lam gidm nguy co |G lut, ngdn ngtia 6 nhiém nudc va
giup duy tri hé sinh thai thay sinh trong lanh hon.

Mang lai nhiéu khong gian xanh hon cho cac thanh phg,
thuc ddy da dang sinh hoc dé thi bdng cach tao ra méi trudng
s6ng chat lugng hon: Tang tinh da dang sinh hoc va mang
lai mau xanh cho cac khu dan cu va d6 thi; Tao ra mot moi
trugng séng tot hon cho céac loai chim, thuc vat ban dia va
cudan.

Gép phan thich (ng bién ddi khi hdu bang cach giam
thi€u hiéu tng ddo nhiét dé thi, gidm muc tiéu thu nang
lugng. Gitp luu gitt nudc ngam hiéu qua va cai thién dang ké
chat lugng khéng khi.

Logiich vé kinh té

Phat trién ha tang xanh gitp gidm chi phi dau tu cho céc
gidi phap chéng ngap d6 thi va tiét kiém nang lugng bang
cach giam hién tugng dao nhiét dé thi. Ngoai ra, cac giai
phap nhu thay thé bo via hé, ranh nudc bé téng bang hé
théng muong loc sinh hoc tiét kiém chi phi dau tu va bao
dudng hang nam.

Phat trién hé théng ha tang xanh gilp gidm chi phi cham
soc suic khoe, xUr ly nudc thai va tiéu thu nang lugng. Tang gia
tri bat déng san, phat trién du lich va tao ca hoi viéc lam tai
cac khu vuc c6 cac khéng gian xanh, dong gép vao phat trién
kinh té xa hoi.

Lgi ich vé xd hoi va céng déng

Hé thong ha tang xanh cung cap khéng gian xanh, cong
vién va méi trudng tu nhién, gidp cai thién stic khée tinh than
bang céch gidm cang thang va mét méi. Ngoai ra thic day suic
khoe thé chit thong qua viéc tao diéu kién cho cac hoat dong
ngoai khoa nhu di b, chay bo, va tap thé duc ngoai trai.



Tao ra céac khu vuc cong déng noi cu dan c6 thé tuong
tac, giao luu va phat trién méi lién két cdng déng, thic day su
doan két gilta cu dan dé thi. Cai thién tinh trang dudng phé
va an toan cho nguai di xe dap va nguai di bo.

MO HINH XANH TRONG LINH VUC CHIEU SANG

Chiéu sang xanh rat quan trong trong viéc phat trién mot
d6 thi bén viing. Trong hé thong chiéu sang, mét sé yéu t6
c6 thé gép phan gay 6 nhiém moi trudng va hau qua la bién
déi khi hau. DU la dén, thiét bi cd dinh hay nguén sang, hé
théng chiéu sang udc tinh chiém 20% luong dién tiéu thu
cUa thé gidi. Hoat dong theo md hinh xanh cé nghia la han
ché tac dong dén moi trudng, théng qua viéc st dung cé
trach nhiém cac nguén tai nguyén thién nhién va tai tao
dugc, trong moi linh vuc.

Tai Viét Nam dé gidm thiéu tac ddng cta bién d6i khi hau,
nha nudc da dua ra Chién lugc qudc gia vé tang trudng xanh
nham muc tiéu gidam phat thai khi nha kinh, nham giam it
nhat 15% vao nam 2030 va 30% vao nam 2050.

Chiéu sang xanh la mot phuong phap chiéu sang hiéu
qua va bén viing, dugc thiét ké dé giam thiéu tac dong tiéu
cuc dén mai trudng va suc khée con ngudi. Anh sang xanh
thudng cé budc séng I6n hon, it nang lugng hon va it gay
anh hudng dén chu ky sinh hoc circadian clia co thé so vai
anh sang mau trang hodc anh sang mau vang. biéu nay
giup tao ra mot moi trudng chiéu sang diu nhe, thoai mai va
khéng gay chéi mat, déng thai gitip cai thién giac ngd va tinh
than ctia con ngudi. Chiéu sang xanh thudng dugc st dung
trong cac hé théng chiéu sang cong cdng, ndi that va ngoai
that, nham t6i uu héa hiéu qua nang lugng va tao ra mot moi
trudng séng va lam viéc tét cho stic khoe va trang thai tinh
than cda con ngudi.

Trong boi canh nay, hé théng chiéu sang LED dang déng
mot vai trd quan trong trong viéc phong chéng khiing hoang

khi hau. Viéc chuyén sang s dung hé théng chiéu sang LED
va loai bd dan céc thiét bi chiéu sang truyén théng mang
lai mot gidi phap don gian va hiéu qua trong viéc thuc day
chuyén d&i sang mé hinh Xanh trong linh vuc chiéu sang.

Hién nay, dién nang dung cho chiéu sang cla Viét Nam
chiém khoang 25% dién nang tiéu thu cla ca nudc, cao hon
nhiéu so muc trung binh 20% trén thé gidi. Trong dé, hé
théng chiéu sang cong cdng la linh vuc tiéu tén nhiéu nang
luong do thiét ké, lap dat va sir dung chiéu sang chua hiéu
qud. Nguyén nhan xuat phat tu tiéu chuan san pham chiéu
sang hién hanh hau hét dugc ban hanh tir nhitng nam 80 - 90
cla thé ky trudc, khéng con phu hop thuc té hién nay. Cac
tiéu chuan chiéu sang thiéu déng bo, khéng théng nhat vé
cac chi tiéu do roi, d6 choéi va chat lugng anh sang; chua c6
céac quy dinh cu thé vé gidi phap tiét kiém nang lugng.

Bén canh d6, hé théng chiéu sang d6 thi tai Viét Nam hién
phan I6n con dung dén chiéu sang cdng nghé ci. Trong khi
néu st dung cong nghé tién tién co thé gidm 65 - 70% dién
nang tiéu thu, gidm phat thai CO,, gép phan hién thuc héa
muc tiéu dua phat thai rong vé 0 vao nam 2050 ma Viét Nam
da cam két tai COP26.

Chiéu sang, dac biét & khu vuc dé thi da tré thanh mét
nhu cau thiét yéu clia cudc song, bén canh cac nhu cau vé
nudc, thuc phdm va khéng khi. Viéc st dung dén LED c6 thé
tiét kiém dién dén hon 50% so véi cac dén chiéu sang thong
thudng. Hién nay, viéc st dung hé théng chiéu sang dang
hudng dén s dung nang lugng mat trdi va cac loai nang
lugng tai tao khac gidp tiét kiém nang lugng va bao vé moéi
trudng.

Ngoai ra, mbi thanh phé ¢ mét mé hinh khéac nhau, tuy
thudc vao muc d6 dau tu, mdc d6 sir dung cong nghé va kha
nang dap ing yéu cau cla cac doanh nghiép. Mét s6 thanh
phé clia Phap nhu Paris, Lyon sif dung cong nghé chiéu sang
hién dai dé thu hat khach du lich. Tai Viét Nam 10 ndm qua,
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Céong vién Apec ké bén bo séng Han, thanh phé Pa Nang.

chiéu sang céng cdng tai cac do thi & nudc ta da co nhiing
budc ti€n manh mé, ti ché chiéu sang nham dap ting nhiing
nhu cau co ban, nay da tién tai chiéu sang dap Ung nhu cau vé
my quan d6 thi va chiéu sang hiéu qua, tiét kiém nang luong.

Chiéu sang dong vai tro quan trong trong xay dung va
phat trién thanh phd théng minh. Nhiéu thanh phé trén khip
thé gidi da trién khai hang loat du an d8i mdéi cdng nghé dén
LED & cac quy mo khac nhau. Hé théng chiéu sang cong cong
trong cac thanh phé nay sit dung cac dén LED dugc van hanh
tUr xa bang mét phan mém quan ly chiéu sang théng minh.
Cac bo dén nay dugc két néi khong day vaéi nhau va duoc
quan ly ti xa trén man hinh mdy tinh hoac dién thoai di dong,
dugc lap trinh sdn thai gian bat tat, tang, gidm sang va cac
chic nang thong minh khac.

Tai nhiéu d6 thi & Viét Nam da sir dung dén LED trong
chiéu sang céng céng, déng thai hau hét cac co quan nha
nudc da st dung dén LED tai cac vi tri thich hgp nham tiét
kiém dién. Kha nang tiét kiém nang lugng ma dén LED mang
lai rat ré tir 50 - 70% so véi cac dén truyén théng va tudi tho
cao gap 5 - 10 lan so vgi dén cung cong nang. Piéu chinh
dé sang (dimming) bang diéu chinh dong (theo mat do luu
lugng giao thong) va theo thai gian.

Nhiéu d6 thilén nhu TP.HCM, Ha Noi, Hai Phong, Can Tho,
PaNa&ng... da trién khai thay thé hoan toan dén cao ap truyén
théng bang dén LED, viéc trién khai thuc hién cac giai phap
chiéu sang thdng minh (bao gém nguén sang, cam bién, bé
diéu khién va truyén théng) gép phan tiét kiém nang lugng,
gidm phat thai khi CO,, bdo vé méi trudng.

Trung tam diéu khién chiéu sang la mét phan cla Trung
tdm diéu khién cta thanh phé véi nhiéu chic nang khac
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nhau (chi€u sang, giao théng, méi trudng) cing vai tu dong
héa trong quan ly diéu khién hé théng chiéu sang cong cong
dé thi theo hudng thong minh gép phan bao dam an ninh,
an toan xa hoi, cai thién va nang cao chat lugng cudc séng
huéng téi phat trién thanh phé xanh da va dang la yéu cau
dat ra cho chinh quyén d6 thi cac cap.

Chiéu sang xanh mang lai nhiéu lgi ich dang ké cho méi
trudng, suc khde con ngudi va kinh té gép phan khéng thé
thi€u trong phat trién d6 thi bén viing, don gian nhu:

Tiét kiém ndng lugng: Hé thong chiéu sang xanh thudng
sir dung cong nghé LED hiéu qua hon, tiéu thu it nang lugng
han so vai dén chiéu sang truyén thong. Diéu nay gilp giam
chi phi van hanh va tiét kiém nang lugng, déng thai giam
ganh nang cho nguén cung cap dién va giam phat thai khi
nha kinh.

Bdo vé méi truong: St dung chiéu sang xanh gilp giam
lugng phat thai CO, va cac khi thai khac tir viéc san xuat dién
nang. Dong thai, khéng st dung cac chat doc hai nhu thay
ngan trong cac béng dén truyén théng ciing lam giam tiém
an cho maéi trudng.

Cai thién chdt lugng khéng khi: Hé théng chiéu sang xanh
thudng khéng phat ra nhiéu nhiét do va cac khi thai so véi
dén truyén thong, gidm nguy co gay 6 nhiém khong khi va
lam tang chat lugng khong khi trong khéng gian.

Cdi thién stic khde: Anh sang xanh c6 thé gilp cai thién
gidc ngu va tinh than ca con ngudi. Su tiét kiém nang lugng
va khéng gay choi mat tir hé théng chi€u sang xanh ciing
gilp gidm cang thing va mét moi mat.

Tang cudng an ninh va an toan: Chiéu sang xanh c6 thé
cai thién hiéu qua cda hé théng chiéu sang d6 thi va canh



www.tapchixaydung.vn

quan db thi, giup tang cudng an ninh va an toan cho nguoi
dan, dac biét 1a vao ban dém. Tao diéu kién cho su phat trién
kinh té: Tiét kiém nang lugng va giam chi phi van hanh tir hé
théng chiéu sang xanh cé thé tao diéu kién thuan lgi cho su
phat trién kinh té€ va xa héi, déng thdi gidm ap luc cho céc
nguoén luc thién nhién.

Cac gidi phap chiéu sang tiét kiém nang lugng khac nhau
danh cho cac thanh phé than thién véi méi trudng:

Chiéu sdng bdng den LED: Bén LED da cach mang hoa
nganh céng nghiép chiéu sang nh& hiéu qua st dung nang
luong vugt trdi, d6 bén va tinh hoat ddng. Chdng c6 nhiéu
mau sdc khéc nhau, c6 thé diéu chinh d6 sang mot cach dé
dang va 6 tudi tho cao hon so véi hé théng dén dién. Budng
deén LED va hé théng chiéu sang thédng minh c6 thé dugc
diéu khién tu xa, tiét kiém nang lugng bang cach diéu chinh
d6 sang theo thaoi gian trong ngay hodc diéu kién giao thong.

Chiéu sdng bdng ndng lugng mdt trdi: Chiéu sang bang
nang lugng mat trdi khai thac nang lugng mat troi dé€ cung
cdp nang lugng cho dén dudng, bién bio va cac thiét bi
ngoai trdi khac. Cac hé théng duy tri nay cé thé gidm dang
ké muic tiéu thu nang lugng va phu thudc vao mang dién.
S dung nang lugng sach va téi tao, chiéu sang bang nang
lugng mat trdi la su lua chon than thién véi méi trudng cho
cac thanh phé than thién véi méi trudng.

Hé théng chiéu sdng théng minh: Pugc tich hop cac bién
cadm va diéu khién tién tién, hé théng chiéu sang théng minh
thich hgp véi méi trudng diéu kién, dam bao s dung nang
lugng t6i uu. Chung tdi ¢é thé tu déng diéu chinh d6 sang
dua trén dé sang tu nhién, phat hién chuyén dong dé bat
hodc tat dén va theo doéi muc dé tiéu thu. Hé thong nay tiét

kiém nang lugng hiéu qua trong khi van cung cap da anh
sang & cac khu vuc cu thé.

Chiéu sdng cam tng: Chiéu sang cdm Uing s dung trudng
dién tur dé tao ra do sang nhe, lam cho n6 trd thanh gidi phap
thay thé hiéu qua va kéo dai cho hé théng chiéu sang tuy
chon tuy chon. Nhitng dén ddc biét nay thich hgp cho cac
khu vuc ngoai trgi rong I6n nhu bai dau xe va san van dong
thé thao, mang lai chat lugng sang cao véi tiéu thu nang
lugng t6i thiéu.

Bang céach phat trién cac cong nghé chiéu sang tiét kiém
nang lugng nay, cac thanh phé cé thé ting cudng dang tin
cay cac nb luc phat trién bén viing, gidm chi phi nang lugng
va tao ra méi trudng an toan hon cho cu dan.
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Phat trién chiéu sang dé thi Viet Nam

theo huéng Xanh

KS NGUYEN THI THANH HOA’

Hé théng chiéu sang d6 thi tai Viet Nam néu su dung cong ngheé tiéen tién co thé

giam 65 - 70% dién nang tieu thu, giam phat thai CO,, gop phan hién thuc héa muc
tieu dua phat thai rong vé 0 vao nam 2050.

CHIEU SANG XANH

Anh séng 6 vai trd quan trong trong viéc phat trién mot
mo hinh bén viing. Trong hé théng chiéu sang, mét s6 yéu
t6 c6 thé gop phan gay 6 nhiém mai trudng va hau qua la
bién dé&i khi hau. Du la dén, thiét bi c6 dinh hay nguén sang,
hé théng chiéu sang udc tinh chiém 20% lugng dién tiéu
thu clia thé gidi. Hoat dong theo mé hinh xanh c6 nghia la
han ché tac dong dén méi trudng, thong qua viéc sir dung
6 trach nhiém cac ngudn tai nguyén thién nhién va téi tao
dugc, trong moi linh vuc. Trong hé théng chiéu sang, ching
kién sy quan tam ngay cang tang vao tinh bén viing clia moi
trudng, ngay cang lién quan dén nghién ctu cong nghé mai
va nghién ciu cac vat liéu cai tién dé thiét ké cac thiét bi
chiéu sdng Xanh.

Cung véi do thi hoa, 6 nhiém anh sang nhu lam dung anh
sang thi€u ki€ém soat, anh sang trang tri qua muc... dang gay
lang phi dién nang. Bén canh do, hé théng chiéu sang dé thi
tai Viét Nam hién phan 16n con dung dén chiéu sang cong
nghé ca. Trong khi néu st dung céng nghé tién tién cé thé
giam 65 - 70% dién nang tiéu thy, giam phat thai CO,, gop
phan hién thuc héa muc tiéu dua phat thai rong vé 0 vao
nam 2050 ma Viét Nam da cam két tai COP26.

Viéc chuyén tir hé théng chiéu sang truyén théng sang hé
théng dén LED c6 thé tiét kiem 80% dién nang, tuong ducong
VGi viéc cét gidm hang tram tan CO, va tiét kiém 6,3 triéu dong
cho méi tan CO, dugc cat gidm. Vi dy, khu dan cu c6 thé giam
thiéu 276 tan CO,, tiét kiém 1,738 ty dong. Khong nhiing thé,
chuyén déi tir hé théng chiéu sang truyén théng sang cac hé
théng chiéu sang xanh - thdng minh, khéng chi nhiing doanh
nghiép I6n ma nhiing ca nhan, t6 chiic trong va ngoai nudc da
c6 thé ddng gdép vao muc tiéu tang trudng xanh (1).

™ Vién Nghién citu d6 thi va phat trién ha tang (Tong héi Xay dung
Viét Nam)
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Mot hé théng chiéu sang hiéu qua phai bao gom dam bao
tién nghi thi gidc va gidm thiéu nang lugng cho hé théng,
nghia la hé théng c6 thé tiét kiem dién déng thdi van duy
tri dugc viéc thda man nhu cdu ngudi st dung, dat tinh kinh
té, bdo vé moi trudng, phu hop véi khéng gian, an toan cho
nguai st dung.

Theo d6, chuyén dich phat trién chiéu sang dé thi Viét
Nam theo huéng xanh va thong minh la viéc lam can thiét
g6p phan thac ddy tang trudng kinh té, cai thién, nang cao
chat lugng cudc séng va ddm bao van minh d6 thi. (hinh 1)

Chiéu sang xanh la chiéu sang st dung nguén sang chat
luong cao, hiéu suit cao, tiét kiém dién va than thién véi moi
trudng.

Chiéu sang bén viing (Sustainable lighting) la chiéu sang
dugc thiét ké bai cac ngudn sang tiét kiém nang luong.

Cuthéla:

- Nguén sang dugc thiét ké don giadn, st dung vat liéu
giup tiét kiém nang lugng hoac tan dung anh sang tu nhién.

- Néi that sang mau va so d6é khong gian mé la cach lam
tang hiéu qua st dung dnh sdng nhan tao.

- Chiéu sang tiét kiém nang lugng khéng chi don gian la
nguoén sang/dén sang nhat vai cong suat thap nhat hay bong
dén c6 tubi tho cao nhat ma con can xem xét kich thudc dén
phu hgp véi nhu c4u, dia diém (chiéu sang theo nhiém vu) I3
mot chién lugc tiét kiém nang lugng.

Nguén chiéu sang bén viing nhat la anh sang ban ngay
hoac dén nang lugng mat trgi. Ngoai ra, cac cdng nghé nhu
di-6t phat quang (LED) ciing gitp gidm muic tiéu thu nang
lugng dang ké.

Tai Viét Nam, hién nay san lugng dién can cung cap cho
cac tdéa nha (nha hang, khach san, trung tam thuong mai,
sinh hoat...) gan 13,924 ty KWh, tuong duong véi 48% co cau
dién thuong phdm. Nhu ciu st dung ndng luong clia cac toa



nha ngay mot tang. So sdnh 2 ndm 2006 va 2009 cé trén 600
toa nha tru s& lam viéc c6 muc nang lugng tiéu hao tang so
vGi cung ky (mot s6 don vi tang 3,6 lan) (2).

Cac t6n that nang lugng cho chiéu sang tai cac tda nha
& Viét Nam theo cac nghién ctu gan day thudng bao gom:
Chua tan dung t6i da chiéu sang tu nhién; Mat do chiéu sang
con cao (chiéu sang thira); Bong huynh quang T10 va chan
Iuu truyén théng van dugc dung phé bién; Chua st dung
nhiéu cac loai dén tiét kiém nang luong cé hiéu suét cao nhu
dén compact, huynh quang T5; Khéng st dung diéu khién tu
doéng chiéu sang tai cac khu vuc cong cong nhu: cac khu vé
sinh, sanh, hanh lang, d&n quang céo...

S dung nang lugng cho chiéu sang ngay cang chiém ti
trong 16n va tang nhanh dang ké trong téng nhu cau vé s
dung nang lugng trong cac toa nha, khong gian cong cong...
Vi vay, viéc st dung nang lugng danh cho hé théng chiéu
sang hiéu qua, tiét kiém sé han ché dugc su tang luong dién
tiéu thu, gidm céc chi phi kinh t€, gidm ganh nang cho xa hai,
déng thai giam lugng phat thai khi nha kinh va mot sé chat
doéc hai khac vao maoi truong.

Tai nhiéu d6 thi & Viét Nam da si dung dén LED trong
chiéu sang céng cong, dong thai hau hét cac co quan nha
nudc da st dung dén LED tai cac vi tri thich hgp nham tiét
kiém dién. Kha nang tiét kiém nang lugng ma dén LED mang
lai rdt ré ti 50 - 70% so véi cac dén truyén théng va tudi tho
cao gap 5 - 10 lan so v&i dén cung céng nang. Diéu chinh
d6 sang (dimming) bang diéu chinh déng (theo mat d6 luu
luong giao théng) va theo thai gian. Nhiéu d6 thi I6n nhu
TP.HCM, Ha N&i, Hai Phong, Can Tho, Da Nang. .. da trién khai
thay thé hoan toan dén cao ap truyén thong bang dén LED,
viéc trién khai thuc hién cac giai phap chiéu sang thong minh
(bao gébm nguén sang, cdm bién, bd diéu khién va truyén
théng) gop phan tiét kiém nang lugng, gidam phat thai khi
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St pe——

CO,, bao vé méi truang. Trung tam diéu khién chiéu sang la
mot phan clia Trung tdm diéu khién ctia thanh phé vai nhiéu
chtic nang khac nhau (chiéu sang, giao théng, moéi trudng)
cung véi tu dong héa trong quén ly diéu khién hé théng
chiéu sang cong cdng dé thi theo hudng thong minh gép
phan bao dam an ninh, an toan xa hoi, cai thién va nang cao
chéat lugng cudc s6ng huéng téi phat trién thanh phé xanh
da va dang la yéu cau dat ra cho chinh quyén dé thi cac cap.

Bang cach két hgp cong nghé tién tién, kha nang két néi
va hiéu qua nang lugng, hé théng chiéu sang xanh dudng
phé théng minh dang cach mang héa canh quan d6 thi va
ma dudng cho mot tuong lai tuoi sdng va théng minh hon.

Hé théng chiéu sang dudng phé xanh - théng minh tan
dung tiém nang cla cdng nghé Internet of Things (IoT) dé
tao ra mang ludi két n6i théng minh. Hé théng thong tin nay
dugc trang web cam bién, giao tiép khéng day va kha nang
phan tich dir liéu dé t8i uu héa va tu déng héa cac hoat dong
chiéu sang. Dugi day la mét s6 uu tién va tinh nang chinh cla
chiéu sang xanh cho duéng phé: (hinh 2)

- Hiéu qua ndng lugng: Bang cach st dung dén LED thay
vi truyén théng bong dén, hé théng chi€u sang xanh c6 thé
gidm muc tiéu thu nang lugng xuéng 50%. Dén LED cé hiéu
suat cao va co tudi tho dai han, giup tiét kiém chi phi dang ké
cho cac thanh phé.

- Diéu khién théng minh: Dén dudng théng minh c6 thé
dugc diéu khién tir xa va tang lich dua trén thai gian thuc dir
lieu. Di€u nay cho phép céac thanh phan diéu chinh dé séng,
d6 sang va nhiét d mau theo yéu cau clia cy, tir dé nang cao
dd an toan va gidam do sang 6 nhiém bach cau.

- Tich hop cdm bién: Pén dudng théng minh co thé duoc
tich hgp vai nhiéu cdm bién khac nhau, suy nghi nhu cam
bién chuyén déng, cdm bién maéi trudng va giam sat camera.
Diéu nay cho phép dén phan Ung véi cac thay déi diéu kién,
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Pam bao tién nghi thi giac

Hinh I: So do hinh hoa hé thong chiéu sang hiéu qua.

¢6 gidi han nhu d6 mo& hodc d6 séang khi khong hoat dong
hodc tang d6 sang dé dap ung phan ng véi ngudi di bo
hodc phuong tién.

- Phan tich dir liéu: Kha nang thu thap va phan tich di liéu
tir dén dién thong minh cho phép céac thanh phan dugc dua
ra quyét dinh dya trén dt liéu. Bang cach giam sat mé hinh
tiéu thu nang lugng, luu trit méi trudng giao thong va diéu
kién chét lugng, cac thanh phé c6 thé téi uu hoa phan bé
nguon luc, toan b dudng bo va bao tri hoat dong.

- Két n6i: Hé thong chiéu séng dudng phé thong minh la
mét phan quan trong ctia hé sinh thai thanh phé thong minh.
Hoat déng nhu cac trung tam két ndi, hé trg phat trién cac
thiét bi va dich vu loT khac. Piéu nay ma ra con dudng cho
cac Ung dung sang tao nhu bai ddu xe théng minh, gidm sat
chat lugng khéng khi va hé thong giao thong thong minh.

Chiéu sang xanh thanh pho déng vai trd quan trong vé
thdm my va chuic nang. Tuy nhién, cac phuong phép truyén
sang chiéu sang han ché nhu béng dén doét chay co thé
khéng mang lai hiéu qua va lang phi. Viéc tiéu thu nang
lugng quéa mic, cung cap phan phat khi cho nha kinh va céac
bién khi hau. Bang cach dp dung cac giai phap chiéu sang tiét
kiém nang lugng, cac thanh phé c6 thé gidm dang ké tiéu thu
nang lugng va thuc ddy phat trién bén viing.

LO1iCH CUA CHIEU SANG XANH

Giam phdt thai khi nha kinh:

Khi nha kinh dugc giai phong khi dién dugc tao ra bang
nhién liéu héa thach, gép phan vao su néng Ién toan cau va
cac tac déng tiéu cuc lién quan dén moi trudng. Mot cach
dé gidm lugng khi thai ddc hai la gidm luong nang luong st
dung, do d6 su phd bién cla cac bong deén tiét kiem nang
lugng than thién véi méi trudng doi héi it ndng lugng hon dé
tao ra anh sang manh.

Thiét bi chiéu sang bén viing rat quan trong, gidp lam
giam lugng khi thai carbon t&i méi trudng. Diéu nay gép
phan gidm & nhiém khéng khi, dat, nudc, bién déi khi hau va
cac van dé méi trudng khac.

Lua chon &nh séng bén viing cho doanh nghiép sé giam
tadc dong xau lén moi trudng. Chi can viéc thiét ké chiéu sang
hap ly, khdng gay lang phi cling gilp tiét kiém dugc nhiéu
ngudn nang lugng, tai nguyén cla trai dat.

Tinh kinh té:

C6 thé thay gia thanh dén nang lugng mat trsi hay dén
LED cé chi phi ban dau kha cao so véi dén sgi dot hay dén
huynh quang, nhung tinh téng thé sé tiét kiém hon rat nhiéu
do phi bao tri thap.

Tudi tho dén led kéo dai hon gitip lam gidm nhiéu chi phi
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Giam thiéu nang luong sit dung

vé nhan cong va chi phi thay thé.

Nhiéu gidi phap chiéu sang hién dai dugc thiét ké dé c6
tudi tho cao. Diéu nay c6 nghia la tac dung tich cuc ctia ching
sé dugc cdm nhan trong nhiéu nam va khong can phai thay
thé thudng xuyén nhu cac gidi phéap truyén théng khéng bén
vitng, lam gidam nhu cau néng lugng, vat liéu va gia ca trong
san xudt. Vi nhiéu gidi phap chiéu sang xanh dugc thiét ké dé
€6 tudi tho cao nén ngudi tiéu dung cé thé tiét kiém tién thay
thé. Ngoai ra, bang céch tiét kiém nang lugng hon, cac giai
phap chiéu sang hién dai, than thién véi méi trudng co thé
gidm lugng dién ma nguai tiéu dung phai tra.

Tinh linh hoat:

Cac thiét bi chiéu sang bang nang lugng mat trgi/ thiét
bi chi€u sang LED c¢6 thé dap (ng nhu cau st dung & bat cu
dau: nha 6, bénh vién, trudng hoc... va trong bat ci diéu kién
thoi tiét nao.

Chiéu sang bén viing vai su ¢ mat clia thiét bi chiéu sang
cam (ing gilip tu dong bat/tat khi khong dung dén ciing gép
phan tiét kiém nang lugng.

Tinh linh hoat con dugc thé hién khi thay thé tu thiét bi
tiéu tén nang luong sang cac thiét bi tiét kiém dién. Ban chi
can thay thé mét s6 phu kién 1a ¢6 thé gidm chi phi tiéu thu
dién. (4)

Stic khée va hanh phuc:

Chiéu sang xanh c6 thé tac dong tich cuc dén stic khée va
hanh phtc clia con ngudi. Hé thdng chiéu sang xanh la giai
phap thay thé ly tuéng cho moi nguédn sang théng thudng. Do
do, c6 vo s6 linh vuc tng dung cac giai phap chiéu sang LED
hién dai. Dac biét c6 thé dat dugc chi phi cao va tiét kiém nang
lugng & nhitng nai thudng dugc chiéu sang sudt ngay dém.
Chuing bao gom céc bai dau xe, vi du: san bay, nha ga va bénh
vién . Tuy nhién, dau tu vao chiéu sang xanh khéng chi cé gia
tri & nhiing linh vuc nay, bai vi cong nghé chiéu sang hién dai
c6 thé dong gop rat nhiéu cho su phat trién sinh thai. Chi phi
dién va bao tri thap hon sé bu dap cho nhiing chi phi can thiét.
Coéng nghé chiéu séang hién dai gép phan quan trong vao su
phat trién d6 thi bén viing: Anh sang gilp ching ta tim dudng,
tang cam giac an toan va lam dep canh quan thanh phé.

Viéc sit dung céng nghé chiéu séng cii tao ra chi phi rat
|6n va gay hai cho moéi trudng. Méi nam, hang triéu cén tring
chét vi 6 nhiém anh sang vi bau trai dém lién tuc sang hon va
chding bi thu hut béi dén dudng hodc bién quang cdo. Khi st
dung céng nghé mdi, ca chi phi lan lugng phat thai anh sang
cao déu dugc khdc phuc bang cach chuyén sang st dung bd
dén bén viing.

Viéc cai thién, nang cao hiéu qua trong chiéu sang dé thi
khong chi giup tiét kiém chi phi ma con nang cao chat lugng
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Ty Ié dén LED trong chiéu sang dén dwong
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Hinh 2: Ty 1é dén LED trong chiéu sing dén dwong tai Viét
Nam theo khdo sat cua tuw van ADB vao nam 2022(3).

cudc séng, tao my quan d6 thi. Do dé, trong qua trinh phat
trién clia nganh chiéu sang thai gian tdi, rat can su chung
tay, déng gop hon nira cla cac t8 chic trong va ngoai nuéc,
trong d6 c6 dé xuat cac co ché, chinh sach phu hop véi nhu
cau phat trién méi, giadi phap Uing dung céng nghé mdi va
kinh nghiém quéc té.

CAC CONG NGHE CHIEU SANG TIET KIEM CHAT
LUONG QUAN TRONG

Cac gidi phap chiéu sang tiét kiém nang lugng khac nhau
danh cho cac thanh phé than thién véi moi trudng:

Chiéu sang bang dén LED: Bén LED da cach mang hoa
nganh céng nghiép chiéu sdang nhg hiéu qua st dung nang
lugng vugt trdi, d6 bén va tinh hoat dong. Ching cé nhiéu
mau sic khéac nhau, c6 thé diéu chinh d6 sang mét cach dé
dang va c6 tudi tho cao hon so véi hé théng dén dién. Dudng
den LED va hé théng chi€u sang théng minh c6 thé dugc
diéu khién tu xa, tiét kiém nang lugng bang cach diéu chinh
d6 sang theo thaoi gian trong ngay hodc diéu kién giao thong.

Chiéu sang bang nang lugng mat trai: Chiéu sang bang
nang lugng mat trdi khai thac ndng lugng mat tri dé cung
cdp nang lugng cho dén dudng, bién bao va cac thiét bi
ngoai trdi khac. Cac hé théng duy tri nay c6 thé gidam dang
ké muc tiéu thu nang lugng va phu thudc vao mang dién.
SU dung nang lugng sach va tai tao, chiéu sang bang nang
lugng mat trdi la su lua chon than thién véi méi truong cho
cac thanh pho than thién véi moi trudng.

Hé thong chiéu sang thong minh: Dugc tich hop cac
bién cdm va diéu khién tién tién, hé théng chiéu sang thong
minh thich hgp véi moi trudng diéu kién, dam bao st dung
nang lugng téi uu. Hé thdng chiéu sang théng minh c6 thé
tu déng diéu chinh d6 sang dua trén dé sang tu nhién, phat
hién chuyén dong dé bat hoic tat dén va theo déi muc do
tiéu thu. Hé thong nay tiét kiém nang lugng hiéu qua trong
khi van cung cdp d0 énh sang & cac khu vuc cu thé.

Chiéu sang cam ting: Chiéu sang cam (ng sur dung trudng
dién tur dé tao ra d6 sang nhe, Iam cho né tré thanh gidi phap
thay thé hiéu qua va kéo dai cho hé théng chiéu sang tuy chon.
Nhiing dén dac biét nay thich hop cho cac khu vuc ngoai troi
rong I6n nhu bai dau xe va san van déng thé thao, mang lai
chét lugng sang cao vdi tiéu thu nang lugng t8i thiéu.

Bang cach phat trién cac cong nghé chiéu sang tiét kiém
nang lugng nay, cac thanh phé co thé ting cudng dang tin
cy cac nb luc phat trién bén virng, gidm chi phi nang lugng
va tao ra méi trudng an toan hon cho cu dan (5).

CAC VAN DE KY THUAT LIEN QUAN DEN CHIEU SANG
XANH

Ky thuat chiéu sang quan trong nhat la dap ting yéu cau
vé d6 roi va hiéu qua clia chiéu sang déi vdi thi giac, hiéu qua
cla chiéu sdng Xanh con phu thudc quang théng, mau sac
anh anh sang, su lua chon hgp ly cac lap den, su bé tri viéc
chiéu sang vira dam bao kinh té ky thuat va my quan hoan
canh, yéu t6 tac dong dén moi trudng. Viéc thiét ké chiéu
sang phai dam bao cac yéu cau:

a) Khéng bi I6a mat: Vi véi cudng d6 anh sang manh sé
lam cho mét c6 cdm giac loa, than kinh bi cing thang, thi giac
s& mat chinh xac.

b) Khéng léa do phan xa: G mot s6 vat cong tac co cac tia
phan xa cling kha manh va truc ti€p, do d6, khi bé tri dén
phdi chu y trdnh hién tugng nay.

¢) Khéng c¢6 béng téi: Béng t6i chi cé mét sé trudng hap
can nhu trong rap hat, dién kich... Con & noi san xuat (phan
xudng) khdng nén cé béng t6i ma phai sang déu dé co6 thé
quan sat dugc toan bd phan xudng. D& khit céc bong téi cuc
bd, ngudi ta thudng ding béng ma va treo cao den.

d) Phai c6 dé roi déng déu: DéE khi quan sat tir noi nay qua
nai khac mat khéng phai diéu tiét qua nhiéu, gay hién tugng
moi mat.

Theo thong ké, dién nang danh cho chiéu sang thusng
chiém 20% clia toan bd hé théng dién. Diéu dang tiéc la, &
Viét Nam, dién chiéu sang lai hoat déng dung vao gi¢ cao
diém khi phu tai ctia hé théng dién dat dinh. Do d6, van dé
tiét kiém dién nang cta hé théng chiéu sang cé y nghia rat
I6n vé mat kinh té - ky thuat khong chi la méi quan tam cua
cac dan vi chuyén nganh ma la clia toan xa hoi.

Bién phap don gidn nhat dé tiét kiém dién |a dat thai gian
déng cat hé théng hgp ly. Ngoai bién phap té chiic hgp ly can
ap dung nhiing bién phap ky thuat: Cai tao lugi dién nham
giam tén hao cong suat truyén tai; SU dung dén va linh kién c6
hiéu suat cao; Thay thé bong dén sgi dét bang cac bong huynh
guang compac, sodium ap suat cao; S&r dung bd dén c6 phan
b6 thong quang hgp ly; Thay thé chan luu sat bang chan luu
dién tu; Bdo dudng dinh ky hé théng chiéu sang (6).

TAI LIEU THAM KHAO:

1. Chiéu séng dén LED d& giam phat thai, tiét kiém dién: Sai gon Gidi phong

2.Bdo cdo Giai phap chiéu sang tiét kiém hiéu qua trong cac toa nha 6 Viét Nam.

3. Chiéu sang thong minh va tiét kiém nang lugng huéng téi nén kinh té xanh:
Chuong trinh qudc gia vé st dung nang lugng tiét kiém va hiéu qua

4.Tam quan trong clia chiéu sang bén viing

5. https://utilitiesone-com.translate.goog/smart-street-lighting-systems-
revolutionizing-urban-llumination?_x_tr_sl=en&_x_tr_tl=vi&_x_tr_

hl=vi&_x_tr_pto=sc&_x_tr_hist=true#anchor-1

6. Bai giang ky thuat chiéu sang do thi: Nguyén Manh Ha - Trugng DH Kién
triic Da Nang, nam 2009.
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> NGUYEN THANH LUAN*

Cac do thi cua Viet Nam déu dang trong qua trinh mad rong, phat trién lam cho hién
tugng dao nhiét trong do thi lon ngay cang tram trong. Bai viét lam ré hién tugng
dao nhiét tai mét s6 do thi lon cua Viet Nam.

1. DAT VAN BE

Viéc xay dung cac thanh phd 16n thé hién su thay déi co
ban vé ha tdng, mdi trudng so vdi diéu kién tu nhién. & hau
hét cac khia canh, d6 thi héa co Igi vi n6 giip nang cao muic
séng: Cac khu vyc thanh thi tao ra han 90% téng gia tri gia
tang toan cau [2]. That khdng may, dé thi hda cling gay mét
s6 hau qua tiéu cuc vé moi trudng, xa hoi va kinh té. Viéc tao
ra cac dao nhiét d6 thi (UHI) la mét trong nhitng mai lo ngai
nhu vay.

UHI Ia hién tugng nhiét dé cta thanh phé (hoac cac khu
vuc trong thanh phd) cao hon so vai cac khu vuc xung quanh.
Hién tuong nay la két qua cda hai qua trinh: tac dong cla
nhiét mat troi trén bé mat trai dat (bdc xa mat trdi) va nhiét
sinh ra tUr cac hoat ddng cla con ngudi (nhiét do con nguci
gay ra). Hiéu ting dao nhiét dan dén nhiét d6 ban ngay & khu
vuc thanh thi cao hon nhiét dé & cac khu vuc xa x6i khoang
1-7°F va nhiét do ban dém cao han khoang 2 - 5°F. Cac vung
am uét (ch yéu & mién déng Hoa Ky) va cac thanh phé cé
dan s6 déng hon va day dac hon cé su chénh léch nhiét do
I6n nhat. Nghién ctdu du doan rang hiéu ing dao nhiét sé
tang cudng trong tuang lai khi ciu tric, quy moé khong gian
va mat dé dan sé clia cac khu vuc dé thi thay déi va tang
trudng [3]. Tac ddng cla nhiét tu buc xa mat troi va nhiét do
hoat déng clia con ngudi tao ra lam tang nhiét dé cla cac
trung tam thanh phé so véi cac khu vuc xung quanh va hinh
thanh hiéu &ng UHI [12].

Cac cong trinh nhu tda nha, dudng sa va co sé ha tang
khac hap thu va tai phat nhiét ciia mat troi nhiéu hon canh
quan ty nhién nhu ring va cac vung nudc. Cac khu vuc do

* Phong Thi nghiém trong diém Quéc gia vé dong luc hoc séng bién,
Vién Khoa hoc Thuy loi Viét Nam.
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thi, noi tap trung nhiéu cong trinh va cay xanh bi han ché, tr&
thanh nhiing “hon dao” ¢ nhiét d6 cao hon so véi cac khu
vuc ngoai 6. Nhiing tui nhiét nay dugc goi la “dao nhiét”. Dao
nhiét c6 thé hinh thanh trong nhiéu diéu kién khac nhau, ké
ca ban ngay hay ban dém, & cac thanh phé 16n hay nho, &
khu vuc ngoai 6, & vuing khi hau phia Bac hoac phia Nam va
trong bat ky mua nao.

Viét Nam la quéc gia chiu tac déng manh bién ddi khi hau
(BDKH), dac biét la su gia ting nang néng cuc doan. Cac do
thi ctia Viét Nam déu dang trong qua trinh m& rong, phat
trién, va lam cho hién tugng dao nhiét trong cac dé thilén &
Viét Nam ngay cang tram trong. Nghién ctu nay lam ré hon
vé hién tugng dao nhiét tai mét s6 do thi lon cda Viét Nam.
(Hinh 1)

2. SU GIA TANG NHIET PO TAI MOT SO PO THI LON
CUA VIET NAM

& cac thanh phd, noi tap trung ddng dan cu do sy phat
trién manh mé ctia qua trinh d6 thi hda da lam thay déi dang
ké cadnh quan clia khu vuc. Suy gidm I6p pha thuc vat, mé
rong khéng gian dat & va cac cong trinh cong cong, chuyén
déi dat canh tac va gia tang bé mat khéng tham 1a mét s6
nguyén nhan dac trung gop phan lam tang nhiét dé khu vuc
d06 thi so v&i khu vuc néng thon.

Su khac biét nhiét dé gitia hai khu vuc nay cé thé dao
dong tu 3 - 6°C, o khi 1én d@é&n 11 - 12°C [10]. Su chénh léch
nhiét d6 nay da dan dén hiéu ing “Oc dao nhiét d thi” (UHI -
urban heat island - goi tat “dao nhiét d6 thi”). Hién tugng nay
xay ra khi vao cung thai diém, nhiét dé trung binh & khu vuc
phat trién d6 thi véi nhiéu cong trinh nhan tao cao hon & khu
vuc cdng vién va néng thon véi moi trudng tu nhién xung
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quanh va gay nén hién tugng buc xa nhiét bé mat di thudng.
VEé ban chat, cac bé mat khéng tham (bé téng, dudng nhua,
bai dé xe...) thu nhan buic xa mat trdi va chuyén déi thanh
nang lugng nhiét.

Nghién ctru vé hién tugng dao nhiét & Tha dé Ha Noi cla
Lé Binh Quang [4] danh gid chénh léch nhiét d6 gilra ndi
thanh Ha Néi so véi cac vung phu can cho thay, su chénh léch
nhiét do trung binh thang gira néi thanh Ha Noi so v&i nhiét
do trung binh thang tram Ha Bong va tram Hoai Buc trong
cac thang vé mua heé (thang 5 dén thang 9) va mua dong
(thang 1, 2, 3, 11) tuong Ung ti 0,4 - 0,6°C. Cu thé chénh léch
nhiét d6 tram Ha No6i véi Ha Bong: mua hé va mua déng la
0,48°C; chénh léch tram Ha No6i - Hoai Buc, mua he la 0,56°C,
mua déng la 0,36°C.

Nghién ctu cla Doan Huy Phuong va cong su [1], trén
¢3 s& phan tich nhiét do tai 4 tram khi tugng tlir nam 1961
- 2014, dé phan tich danh gia anh hudng ctia do thi hoa Ién
nhiét d6 gém: Tram Lang (tram Ha N&i), tram Ha Péng dai
dién cho khu vuc néi thanh, tram Ba Vi, tram Son Tay dai dién
cho khu vuc néng thén, ngoai thanh cho thay, nhiét d6 trung
binh nam luén duy tri mot xu thé tang qua 50 ndm quan trac.
Nhiét do6 trung binh hang nam quan trac dugc tai tram Ha
No6i cao hon so vdi cac tram khac va tang, gidm nhanh hon
trong nhirng nam tU nam 2000 tr& lai day (Hinh 2).

PéE danh gia su thay déi bé mat, cac chuyén gia da si
dung phucng phép vién tham va GIS trong viéc tinh toan
nhiét d6 cla bé mat (LST). VGi viéc st dung anh chubi thoi
gian Landsat-5 TM va Landsat-8 OLI/TIRS trong giai doan
1996 - 2016, nghién ctru ctia Tien Nguyen, 2020 [8] cho thay
tén tai tadc dong tiéu cuc cta dat xay dung va tac déng tich
cuc clia tham thuc vat [én LST.

Ngoai ra, cac dau hiéu vé tac dong UHI ngay cang tang
da dugc phat hién tai khu vuc Tha do6 Ha N6i (HMA), dac biét
¢6 xu huéng maé réng nhanh hon va réng han dén céac khu
vuc phia Tay, Tay Bac va Tay Nam HMA trong giai doan 1996
- 2007. Nhiing phat hién nay cho thdy, thdm thuc vat lam suy
yéu tac dong ctia UHI; trong khi d6, dat xay dung tang cudng
dang ké tac dong clia UHI trong HMA. Cu thé, nhiét do bé
mat dat trung binh tang ti 26,4°C nam 1996 Ién 38,8°C nam
2007 va 42,9°C nam 2016. Mac du nam 1996, nhiét d6 bé mat
cao do dugc chli yéu & khu vuc trung tam thanh pho, nam
2007 va dén nam 2016, nhiét d6 bé mat cao ma rong dén cac
khu vuc phia Tay, Tay Bac va Tay Nam Ha No6i (Hinh 3).

Nghién ctiu vé hién tugng dao nhiét tai TP.HCM cho thay,
trong giai doan 1996 -2016, thanh phé da dugc d6 thi héa
manh mé theo nhiéu hudng, véi dién tich IS tang tur 10.488,5
ha (1996) [én 27.142,7 ha (2016). Nhiét dé buc xa ndm 1996
dao dong trong khoang 22,4 - 35,8 °C, trong khi cac gia tri
nay cao hon dang ké vao nam 2007 (23,8 - 39,8 °C) va nam
2016 (25,3 - 40,4 °C). Nhitng két qua nay cho thay xu hudng
ngay cang tang phu hgp véi nhiét dé hang nédm va mua heé
do dugc tai tram do Tan Son Hoa trong sudt 20 nam qua tu
1996 dén 2016 (Hinh 5).

Nhin chung, gia tri LST & cac khu vuc xdy dung tueng déi
cao hon & cac vung ngoai 6 lan can. Cac diém néng clia UHI
rd rang tap trung nhiéu hon & khu vuc trung tdm thanh phg,
ndi cac khu dan cu dong duc dugc xay dung. Ngoai ra con cé
nhiéu diém néng UHI nhd hon doc cac tuyén dudng chinh
ndi vao trung tam thanh phé. Trong giai doan 1995 - 2015,
xu huéng hinh thanh dao nhiét dé thi bé mat vdi 4 vi tri dién
hinh cho thdy su khac biét ré rang gitia nhiét d6 bé mat cla
khu vuc d6 thiva khu vuc ndng thon, mé rong khéng gian
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Hinh I: Ciu hinh UHI theo khéng gian mé
phong (Nguon: Co quan Bdo vé Méi truong
My 2020).

W— gid trj trung binh —_— gid trj trung binh
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Hinh 4: Nhiét dg bé mat
mat dat theo khong gian

LsT(°C)

o TP.HCM, tir dir liéu o ) _
Landsat (a) 1996, (b) gia trj trung binh
2007, (c) 2016. - 27,1

0_5 10Km

dao nhiét nam 2015 gdp 4 lan so véi ndm 1995 (Hinh 4) [7].

Két qua LST thu dugc cho thay, nhiét dé buc xa cia nam
1996 dao dong tu 22,4 - 35,8°C, trong khi d6, nam 2016 cao
hon dang ké tlr 25,3 - 40,4°C. Tai TP.HCM, nhiét d6 bé mat mat
dat trung binh tang tir 27,1°C ndm 1996 1én 29,5°C nam 2007
va sau dé la 30,1°C ndm 2016. Nhiét d6 trung binh hang nam
va mua hé cla thanh phé da tang it nhat 0,5°C trong thdoi
gian 1996 - 2000. Két qua cho thay, chi co6 mot s6 quan trung
tdm nam trong thanh phé cé nhiét d6 cao hon 30°C vao nam
1996, trong khi hau hét cac quan déu chiu anh huéng nang
né clia cau tric bé mat do thi véi LST cao hon 31°C vao nam
2007 va 32°C vao nam 2016.

Nghién cru vé hién tugng dao nhiét tai TP Can Tho, vé
dién bién nhiét d6 bé mat dugc tinh toan ti anh héng ngoai
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Hinh 2: Sw chénh léch nhiét do tai tram Ha Ngi va tram thudc khu viec nong thon.

Hinh 3: Nhiét o bé mat
mdt ddt theo khong gian
¢ Ha Noi, tir dit liéu
Landsat (a) 1996, (b)
2007, (c) 2016.

P s i trung binh
. 129

s
LST (*C) LST (*C)

— gid trj trung binh _— gié trj trung binh
B 29,5 B 30,1

nhiét cho thdy su gia tdng theo thai gian (tang khoang 1,25°C
tU ndm 2014 dén nam 2020), nhiét d6 cao dugc xac dinh tai
khu vyc do thi, va ngugc lai cac khu vuyc cé hién trang phu
xanh, séng rach d6 16n nhiét d6 bé mat kha thap. Su suy giam
mang xanh d6 thi la mot trong céc yéu té thic ddy gia tang
dao nhiét bé mat. Pao nhiét dé thi xuat hién vgi dién tich
nho va do I6n & muc trung binh vao nam 2014, dén nam 2020
dao nhiét xay ra véi cudng do va quy mo Ién hon tai khu vuc
trung tdm thanh phd. Pinh diém dao nhiét dat muic 8,960C
5o vGi nhiét d6 trung binh toan thanh phé (Hinh 5) [6].

3. KET LUAN
Vi céc phuong phép nghién ciru khac nhau, cac két qua
nghién ctu déu chi ra su thay déi nén nhiét dé trung binh
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cla nhiéu thanh phé I6n cta Viét Nam déu co6 xu thé tang
trong nhiing nam qua. Quy mé, cudng dé cla “dao nhiét”
thay d8i theo khéng gian va thai gian. Hién tugng dao nhiét
da cho thdy anh huéng cta d6 thi hoa cung vsi BDKH da
lam gia tdng thém cac tac déng dén moi trudng suic khoé
cdng doéng.

Mot s6 cac nghién clu vé dao nhiét do thi trén day méi
chidiing & viéc danh gia dua trén sé liéu thuc do tai cac tram
khi tugng, danh gia dua trén dir liéu anh vién tham. Thai gian
t&i, can cé cac dé tai khoa hoc nghién ctu chuyén sau hon
trén co sd diéu tra, danh gia cac déi tugng bi tac dong, bi tén
thuong; xac dinh cac nguyén nhan va dé xuat cac giai phap
cu thé cho méi dé thi chiu dnh hudng cuta hién tugng dao
nhiét clia Viét Nam.
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TU CHINH SACH BEN CUOC SGNG

Dé xuat chién luoc va giai phap lam mat cho

dé thi Viet Nam

> NGUYEN THANH LUAN’, HOANG MINH SON*, NGUYEN PUC TOAN"

Cac chién lugc giam thiéu dao nhiét dé thi nham muc dich giam su hinh thanh va tac
dong cua dao nhiét do thj dé cai thién stic khoe cua ngudi dan, giam tieu thu nang
luong, 6 nhiém khong khi va phat thai khi nha kinh. Khéng cé mot cong thuc chung
hay mot chién lugc chung cho tat ca cac dé thi...

1. NGUYEN NHAN DAN TGOl SU GIA TANG NHIET D0
TRONG PO THI

C6 nhiéu nguyén nhan dan t6i sy gia tang nhiét d6 trong do6
thi, trong d6 c6 thé ké dén cac nguyén nhan chinh:

1.1. Giam canh quan thién nhién & khu vuc dé thi: Cay c6i,
thadm thuc vat va cdc vuing nudc cé xu huéng lam mét khong khi
bang cach cung cdp béng mat, thoat nudc tir 1a cay va lam bay
hoi nuGc bé mat. Cac bé mat cling, khé & khu vuc d6 thi - nhu
mai nha, via he, dudng, tda nha va bai d6 xe - cung cap it béng
ram va do am han so véi cnh quan tu nhién va do d6 gop phan
lam tang nhiét do.

1.2. Thudc tinh vat liéu d6 thi: Cac vat liéu nhan tao thong
thudng dugc st dung trong mai trudng do thi nhu via hé hoac
mai nha c6 xu hudng phan xa it nang lugng mat troi hon, hap
thu va phat ra nhiéu nhiét clia mat troi hon so véi cay coi, tham
thuc vat va cac bé mat tu nhién khac. Thong thudng, cac dao
nhiét hinh thanh suét ca ngay va trg nén ro rét hon sau khi mat
trdi Idn do nhiét ti vat liéu do thi gidi phdng cham.

1.3. Hinh hoc d6 thi: Kich thudc va khodng cach clia cac
toa nha trong thanh phé anh huéng dén ludng gid va kha nang
hap thu va gidi phéng nang lugng mat troi ctia vat liéu do thi. §
nhiing khu vuc phét trién manh, cac bé mat va ciu tric bi che
khuat béi cac toa nha lan can tré thanh khéi nhiét I6n khong thé
giadi phong nhiét dé dang. Cac thanh phé c6 nhiéu dudng phé
chat hep va céc toa nha cao tang trg thanh hém ndi d6 thi, cé
thé chan ludng gié tu nhién mang lai hiéu qua lam mat.

1.4. Nhiét sinh ra tir hoat dong ctia con ngu@i: Xe 6, may
diéu hoa khéng khi, toa nha va co s& cdng nghiép déu thai nhiét

® Phong Thi nghiém trong diém Quéc gia vé dong lirc hoc song bién,
Vién Khoa hoc Thuy lgi Viét Nam.

™9 Chuyén gia nghién ciru chinh sach va quan tri.

** Céng ty CP TVXD Hoang Long.
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vao moi trudng dé thi. Nhirng nguén nhiét thai do con ngudi
tao ra hodc do nhan tao nay c6 thé gép phan gay ra hiéu tng
dao nhiét.

1.5. Thi tiét va dia ly: Diéu kién thai tiét yén tinh va trong
xanh dan dén hién tugng dao nhiét nghiém trong hon bang
cach t6i da hda lugng nang lugng mat troi ti€p can cac bé mat
d6 thi va gidm thiéu lugng nhiét c6 thé bi mang di. Nguac lai,
gié manh va may che phd ngan can su hinh thanh dao nhiét.
Céc d3c diém dia ly cling c6 thé tac déng dén hiéu (ing dao
nhiét. Vi du: nhiing ngon nui gan d6 c6 thé chan gi6 dén thanh
phé hodc tao ra cac kiéu gié di qua thanh phé.

2. GIAI PHAP LAM MAT CHO DO THI VIET NAM

Trén co s& nghién cdu, tdng hgp vé chién lugc gidm thiéu
UHI ctia nhiéu tac gia, cac nha hoach dinh chinh sach, cac cong
trinh nghién clu, cac du an da thuc hién trén thé gidi, chiing téi
phan loai thanh hai nhém gidi phap: Gidi phap cong trinh va giai
phdp phi céng trinh.

Cac khuyén nghi nay dugc duc rat dua trén kién thiic chuyén
mon cldia nhdm tac gid va viéc tham khao ky ludng cac nghién
cttu khoa hoc va thuc tién ctia thé gidi va Viét Nam, dat trong béi
canh dia phuong cu thé. Cac nhém giéi phap dudi day dua ra
nhiing ggi y mang tinh can thiép, tuong tac va bé sung cho nhau.

2.1. Giai phap cong trinh

Bao gém gidi phap vé ha tang xanh, VLXD bén viing. Cac
bién phap ting phé véi tac ddng ctia UHI c6 thé dugc phan loai
thanh thich éing hoac gidm nhe. Cac diéu chinh dugc thuc hién
dé giam tac hai, trong khi gidm thiéu la mét hoat déng dugc
thuc hién dé gidm cuding d6 hodc muc dé anh hudng. Hiéu tng
UHI c6 thé dugc diéu chinh va gidm thiéu & cap do toa nha, khu
dan cu, thanh pho va khu vuc. Viéc xay dung, thiét ké cac cong
trinh ha tang va vat liéu xanh bén viing c6 thé dugc st dung &




Bang 1: Cac chién lugc vé cong trinh thich (ng, gidam thiéu UHI [4]

STT| Chién lugc thich tng Miéu ta
s Mai nha ctia mét toa nha dugc bao pht mét phan hodc toan bd bai tham thuc vat va chat
Mai nha xanh . A A
nén cho sy phat trién cta thuc vat.
R Nhirng burc tudng thing ding dugc bao phi hoan toan hodc mét phan baéi thuc vat. Bao
Tudng xanh A e x PR . . A .
gOm cac tam dugc gan vao cau truc thang ding bén trong hodc bén ngoai.
Ha | Mat tién xanh Cay leo tu nhién dugc trong & bén ngoai tda nha véi su trg gitp ctia khung phu.
1 | tang | B5j dau xe xanh, | Lugng nang lugng mét tréi dugc hdp thu giam khi ty 1& 16p pha thuc vat tang lén, cho phép
xanh i3 he va nhitng | st dung hé théng lam mét bay hai trén dudng, khu vuc d3 xe va via he st dung mit dudng
condudngrgp | gitt nudc va gach lat x6p tham nudc.
bong mat
Via hé phan Dé gidm nhiét d6 bé mat va phat thai nhiét hgp ly, mat dudng phan chiéu cé suit phan chiéu
chiéu cao han (so véi mat dudng thong thuong) dugc st dung.
Nhiéu loai vat liéu khac nhau c6 thé dugc tich hgp vao bén trong hodc bén ngoai clia cac két
cdu tda nha cling nhu cac thanh phan dé thi khac nham muc dich gidm thiéu tac dong ctia UHI.
Kha nang clia vét liéu phén chiéu ngugc dé chuyén huéng anh sang vé nguén ban dau cda
Vit ching la mét thudc tinh hitu ich va doc dao.
Iiéu o . Vat liéu luu trr va gidi phong nhiét an dé tang cong suat nhiét biéu kién clia cac tda nha va
2 bén Vat ligu phu céng trinh d6 thi, ddng thai giam nhiét d6 bé mat cao nhat cda ching.
viing Vat liéu c6 thé thay d8i mau séc nhiét dé phan (ing véi nhiét do.

Thu gilt nang lugng nhiét ctia blc xa mat trdi, gidi phong su phat xa anh sang va hé trg tang
kha ndng phan xa dnh sang clia bé mat.

Gidm tiéu thu nang lugng va chi phi vén hanh va gidm phat thai khi nha kinh.

cac khu vuc thanh thi dé gidm tac déng ctia UHI [4].

san xanh nay, néu dugc quy hoach va thiét ké tét, c6 thé giam

Cd sé ha tdng xanh [a viéc bé sung cac thanh phan xanh lam thiéu tac dong tiéu cuc clia ddo nhiét dé thi (UHI) va BDKH, déng
(nudc) va xanh I3 cay (thuc vat) tuong phan véi moi trudng dugc thai cai thién chat lugng cudc séng clia ngudi dan.
xay dung dé cai thién va quan ly hé théng méi trudng nham Co s6 ha tang xanh la cach tiép can chién lugc dé phat trién
nang cao chat lugng cudc séng trong hé sinh thai. Nhiing tai va t6i uu hoa hé théng quén ly bén vimng hé sinh thai tu nhién
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Hinh I: Cdu hinh déo nhiét dé thi.

d0 thi trudc nhiing thach thic cdia BDKH. Cac nha quy hoach do
thi 6 thé xem xét cac thuc tién ti€m nang mang tinh déi méi
va phat trién t6t trong méi trudng xay dung, bao gém viéc thuc
hién chién lugc xanh vao cac thanh phan chinh nhu mai nha,
mat tién, khu vuc d6 xe cho cac tda nha, via hé, tudng va khu vuc
canh quan dé gidm thi€u Hiéu (ng UHI vai cac khai niém xanh
va xanh bén viing (Bang 1) [41.

Mét tién la khong gian thang ding ti€ém nang rat I6n trén cac
c6ng trinh va nhiing khu vuc nay sé mé rong khi cac tdoa nha tdng
chiéu cao. Mac du c6 d6 mé theo chiéu doc véi méi trudng xung
quanh, hiéu tng UHI bi anh hudng dang ké bai mat tién do kha
nang hap thu nhiét mat troi va tda nhiét tur cac tda nha gan do.
Céac dudng phé va hé thong lat dudng xung quanh mét cong
trinh [a rt can thiét d€ cong chuiing co thé tiép can cong trinh do.
Tac dong ctia UHI bi anh hudng baéi cach bé tri dudng phé va via
he, bao gém ca viéc chiing c6 tiép xdc hay dugc che chan khoi
anh nang mat trdi hay khéng, cling nhu cac tda nha gan dé va
céac yéu t6 khac. Viéc quy hoach ding dan cac con dudng va via
hé, cling nhu viéc dua vao hé thuc vat bén ving la rat quan trong.

Do d6, viéc ap dung céc ky thuat co s ha tang xanh mdi
Vao cac tda nha cao tang va diéu tra day du vé mic do nghiém
trong cua tat ca cac thanh phan nay théng qua cac nghién ciu
tai liéu trudc day la can thiét cho tinh hinh hién tai. Thanh phé
Melbourne cai thién kha nang phuc héi khi hau bang chién lugc
riing d6 thi toan dién trén co s& két hop rat nhiéu cac chién lugc
va qua trinh dé giam thiéu UHI (Hinh 3 va Bang 1).

2.2, Giai phap phi cong trinh

Bao gom: Chién lugc vé Quy hoach; Nang cao nhan thiic cong
déng; Nghién ctiu khoa hoc; Quan tri dé thi toan dién. Trong d6,
quy hoach d6 thi nén dugc tich hgp cac cac quy hoach chuyén
nganh, gan véi phong, tranh gidm nhe thién tai, thich ¢ing BBKH
va bao vé méi trudng. Trén phuong dién quy hoach - kién trdc,
can tuan tht nghiém ngat cac quy dinh vé quy hoach nhu mat do
xay dung, mat dé dan s, mat do cu trd, déng nghia kiém soét va
han ché thap nhat viéc diéu chinh quy hoach. Quy hoach cac KCN
dua ra ngoai ndi thi nhu mét giai phap dai han, nhat a chuyén déi
muc dich st dung cia KCN hién hitu trong n6i d6 thanh céc cong
vién cay xanh, hay khéng gian cdng cong.

Két qua nghién cdru vé vai tro cia quy mo va hinh thai do thi
trong hiéu tng UHI cho thdy ddo nhiét tdng cling d6 thi hoa; dé
han ché, khéong nén phat trién siéu do thi, thay vao do chi nén
khuyén khich céc thanh phé vira va nhé. Ngoai ra, ké cé khi quy
mo thanh phd & mic vita va nho, rai rac & nhiéu nai, nén han
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Hinh 2: Nhitng vi du vé chién lugc va qua trinh giam thiéu
hiéu ung ddo nhiét do thi. (Nguon: Ludn, N.T va tham khdo
Nuruzzaman 2015 [6]).

Hinh 3: Thanh phé Melbourne cdi thién kha ning phuc hoi
khi hdu bang chién luoc rieng do thi toan dién. (Hinh anh cua
Anton Malishev).

ché sy phét trién tap trung, co cum; thay vao do, phat trién dé
thi theo nhiéu huéng thay vi chi & trung tam hay tao thanh cac
khu trung tam siéu tap trung.

Théng thudng, kich thudc co anh hudng manh nhat, tiép
theo la d& nén va nho nhat la anh hudng cia mic do trai dai
clia cac thanh phé. Theo d6, tit quan diém gidm b6t UHI, cac
thanh phé nho, phan tan va trai dai sé thich hgp hon [7]. Diéu
nay nghia la ching ta sé c6 cac cum d6 thi nhé rai rac & nhiéu
noi thay vi c6 moét khu trung tam siéu tap trung.

Chién lugc nang cao nhan thic cdng dong: Vi nang nong do
con ngudi gay ra dang ngay cang gia tang & cac thanh phé cla
Viét Nam, mét chién dich nham nang cao nhan thiic cong déng
can dugc thuc hién huéng téi ngusi dan thanh thi. Cac chién
lugc truyén thong va gido duc sé gitip nang cao nhan thiic cong
déng vé cac tac dong ctia UHI va khuyén khich ngudi dan c6
céc giai phap lién quan dén vi khi hau. Vi du: tréng cay, lap dat
mai nha xanh hay trang, mua diéu hoa khong khi tiét kiém nang
lugng hon, st dung phuong tién giao thong cdng cong...

Cac bién phap khuyén khich vé mat kinh t€ sé la mét céng
cu t6t dé kich hoat su thay d&i hanh vi thay vi chi dua vao cac
quy dinh phap luat. Cai thién cac dich vu giao théng cong cdng
cling la diéu can thiét dé thay d6i hanh vi clia cong chung va
giam tac nghén giao théng, khi thai tir cac phuong tién ca nhan
[5]. L6ng ghép, gido duc sém vé thién tai, BDKH, phat trién bén
vao cac chuang trinh gidng day & cac cdp hoc dé nang cao nhan
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Tang cudmg quan trl todn dién: cd sy tham gla cha nhilu thanh phin, nhidu bén lién quan; cé sy phl hop gitra cdc nganh theo
chiu ngang; ¢& sy phii hop gilra cic clip quin If theo chifiu doc; cd quan hé d8i tic cong-tu; ting cuwémg sy tham gia cda gigi
nghién ciru, NGOs, cdng dong dia phuong v ngudi tigu thy ndng lueng.

Hinh 4: Mét s6 chién luoc giam thiéu UHI cho cdc dé thi Viét Nam. Nguon: Ludn, N.T va tham khdo Nguyén Thi Thu Thuy va

Michael Waibel, 2021.

thuic ca céc thé hé hoc sinh, sinh vién.

Nghién ctru khoa hoc: Thuc hién cac dé tai, du an nghién ctu
khoa hoc va iing dung lién quan vat liéu than thién mai trudng,
céc vat liéu bén viing. Trudc khi thuc hién cac du an quy hoach
nén c6 cac nghién ctiu chién luge gidm thiéu, lam mat dé thi dé
¢6 dinh huéng, co s t6t han cho cac nha quan ly, hoach dinh
chinh sach nghién ctiu ap dung. Nghién ctiu xay dung cadc mo
hinh d6 thi théng minh. Nghién ctiu danh gia va dé xuat co ché,
chinh sach vé lam mat d6 thi, quy hoach d6 thi pht hop véi méi
do6 thi ctia Viét Nam.

Quan tri d6 thi toan dién [5]: Viéc ra quyét dinh & Viét Nam
chti yéu theo mé hinh tir cap trén xudng va theo tling nganh.
Nhiéu quy dinh da cé trén thuc té nhung lai bi bd qua vi khong
phu hop véi béi canh kinh té - xa hoi va van hoa va do thiéu
nang luc giam sat. Tu duy chuyén nganh don 1é va va thé ché
chua day @ thudng can tré nhiing hoat déng thuc thi can thiét
dé dat duoc su bén virng mang tinh da nganh.

Do d6, cac chién lugc gidm thiéu UHI can bao ham trach
nhiém va lgi ich ctia nhiéu linh vuc, cac bén lién quan va gan
VGi cac chién lugc va ké hoach phat trién kinh té - xa hoi clia
quéc gia va dia phuong. Khi d6, su phéi hop theo chiéu ngang
gilta cac nganh, nhu quy hoach d6 thi, quan ly moi trudng, xay
dung... sé dugc tao diéu kién thuan lgi.

Cling can c6 cac co ché& quan tri d6i méi dé thuc ddy su phdi
hagp theo chiéu doc, ti cam két toan cau dén hanh déng dia
phuong. Vi du, qua phuong thic phan quyén va quan hé doi
tdc mdi gilta cac chd thé Nha nudc va ngoai Nha nudc, can ¢
nhiing bién phap sang tao nham dam bao qua trinh ra quyét
dinh chinh tri dugc dua trén cac bang chiing khoa hoc.

3.KETLUAN
Nhiét dé cao bi gitr lai trong moi trudng d6 thi do cac yéu
t6 nhu d6 thi héa, thiéu tham thuc vat va vat liéu git nhiét, co

tac déng trén pham vi rong t&i muc do tiéu thu nang lugng, suic
khoe con ngudi, chat lugng khong khi va moéi trugng. Co nhiéu
chién lugc gidm thiéu UHI, Iam mat dé thi c6 thé ap dung tuy
vao diéu kién tiing dé thi cu thé cia Viét Nam. Cac chién lugc
lién quan dén cong trinh nhu ha tang xanh, VLXD bén viing da
va dang c6 nhiéu nhiing nghién ctu, cai tién. Tuy vay, dé cac giai
phap nay kha thi can két hgp cac giai phap phi cong trinh nhu
quy hoach, ndng cao nhan thuic hay quan tri toan dién do thi.

Nghién cttu da thuc hién thu thap, téng hop hién tuong
dao nhiét tur thuc t€ cac dé thi cia Viét Nam ciing nhu trén thé
gidi dé dua ra nhirng giadi phap lam mat dé thi, la co s& budc
dau giup cac nha hoach dinh chinh sach Viét Nam va cac bén
lién quan c6 thé can nhic nham gidm thiéu UHI. D& c6 thé ap
dung cu thé diéu kién cac dé thi clia Viét Nam, can thuc hién
cac nghién cdiu chuyén sau hon vé: Quy hoach; Co s ha tang va
VLXD; co ché, chinh séch vé lam mat dé thi.
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Kinh nghiém lam mat dé thi cia moét sé nudc

tren thé gioi

> NGUYEN THANH LUAN’, HOANG MINH SON*

Tuy vao dac trung quy mo do thi, quy hoach, chinh sach cua méi thanh phé, méi quéc
gia sé co nhing giai phap rieng, phu hgp dé lam mat do thi, mang lai nhiéu Lai ich vé
stic khoe, hanh phuc, nang suat, chat lugng khong khi va hé théng nang lugng. ..

han thic dugc nhiing tac dong dén moi trudng,
phét trién kinh té - xa hoi, nhiéu nai trén thé gidi da
€6 nhiing gidi phap cu thé tir quy hoach, chinh sach
dén viéc thuc thi cadc hanh ddng giam thiéu. Bai viét
trinh bay mét s6 trudng hap dién hinh & cac nudc trén thé gidi
€6 cac gidi phap, hanh déng cu thé nham lam mat cho db thi.

1. TRUNG QUOC XAY DUNG THANH PHO BOT BIEN
GIUP CHONG NONG

Khai niém “thanh phé bot bién” da dugc sir dung rong rai
trong cong nghiép va hoc thuat. Ngudi ta thudng st dung
“bot bién” d& mé ta chiic nang hap phu ctia thanh phé.

Nam 2014, Chinh pht Trung Quéc da ban hanh mét sac 1énh
nham xay dung “thanh phé bot bién” véi muc dich ngan chan I
lut. Chau Hai xay dung hon 115 km? co s& ha tang thanh phé bot
bién ké tir ndm 2016, chiém gan 1/4 téng dién tich xay dung dé
thi. Theo d6, Chau Hai han ché st dung cac bé mat ciing, chdng
han nhu dudng va via he, thanh cac bé mat c6 thé tham, loc va
luru trit nudc, sau d6 gidi phong nudc du trir dé st dung.

Thanh phé bot bién da thanh céng trong viéc giam thiéu
van dé ngap lut va ciing gép phan lam gidm hiéu Gng dao
nhiét dé thi. Mot nghién cdu cho thay, viéc st dung gach xép
va bé téng x8p cd thé lam gidm nhiét d6 bé mat mat dudng
lan lugt la 12 va 20°C, gidm nhiét d6 khong khi khoang 1°C.
Mé&t mai nha dugc bao phu bai thuc vat c6 thé tao ra tac dong
giup giam nhiét dé khong khikhoang 0,1 - 0,3°C, déng thai dat
dugc hiéu suat lam mat cao nhat 1a 0,82°C.

DE d6i pho véi ndng nong, 10 lut va céc thach thic moi

® Phong Thi nghiém trong diém Quéc gia vé déng lire hoc song bién,
Vién Khoa hoc Thuy loi Viét Nam.
™9 Chuyén gia nghién ciru chinh sach va quan tri.
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trudng khac lién quan dén toc dé tang truéng nhanh chéng,
Thugng Hai Ia mét trong nhiing thanh phé hang dau cla
Trung Qudc trong viéc ap dung cac chinh sach cong trinh xanh
va phat trién xanh.

Nam 2014, thanh phé dat muc tiéu bé sung 400 nghin m?
mai va tudng xanh vao nam 2016 va muc tiéu dai han hon la
dat 2 triéu m? vao nam 2020. Sang kién nay chd yéu nham cai
thién hiéu qua st dung nang lugng, kha nang gir nuéc mua va
chat lugng khéng khi, dy kién né cling sé tao diéu kién thuan
Igi cho viéc lam mat do thi bai vi né tap trung & trung tam
thanh phé, noi nhiét d6 tang cao va cac giai phap lam mat ¢
thé dugc trién khai & khodng cach du gan dé kich hoat viéc
giam nhiét d6 khong khi. Thanh phé dang két hgp chuang
trinh mai nha xanh véi dién tich tréng cdy réng rai trén mat
dat, via hé thdm nudc, khong gian xanh va h6 nhan tao 6 quan
Lingang (hodc Nanhui), dugc goi chung la “thanh phé x6p” clia
Thugng Hai (Hinh 2).

2.SINGAPORE LAM MAT QUOC PAO

Singapore da ching kién nhiét do tang 1,1°C ké tif nam 1972
(National Climate Change Ban thu ky nd). Su ndng lén nay dugc
khuéch dai bai hiéu ting dao nhiét d6 thi, c6 thé lam tang nhiét
d6 & cac khu do thi lén t6i 7°C so véi cac khu vuc ngoai thanh
gan do6. Singapore da dau tu ngudn luc dang ké vao cach tiép
can dua trén nghién ctiu dé phét trién dé thi tich hgp lam mat.
Dé dat dugc muc tiéu d6, Quy Nghién ctiiu Qudc gia da tai trg cho
mét tp doan cac t6 chiic nghién cdu goi la Cooling Singapore
dé phat trién 16 trinh nhdm gidm nhiét do cta dat nuéc va cai
thién tién nghi nhiét. Cooling Singapore cling té chiic cac cudc
hop thudng xuyén va cac chién dich tiép can cong dong dé
nang cao nhan thic vé van dé nhiét do do thi [6].



Cac nha nghién clu cla du an da phat trién mot s6 san
pham nhu: (1) M phéng rét chi tiét vé cac yéu t6 quyét dinh
nhiét do do6 thi & Singapore, tap trung vao mo hinh héa muc
tang va gidm nang lugng nhiét trén nhiéu linh vuc; (2) Danh
gia toan dién 86 bién phap nham giam nhiét dé thi va cai thién
tién nghi nhiét bao gém hinh hoc d6 thi, thuc ddy khéng gian
xanh, thay déi vat liéu xay dung, gidm nhiét do con ngudi tao
ra va cac chién lugc khac; (3) Huéng dan vé cac cong cu va
md hinh hién c6 ma chinh phu Singapore c6 thé st dung dé
danh gia tac dung clia cac chién lugc giam nhiét d6 thi va tang
cudng tién nghi nhiét; (4) Bao cdo néu cac bén lién quan hién
¢6 6 dia phuang va khu vuc lién quan dén phan tich nhiét dé
thi va gidm nhe.

Du &n nghién clu Lam mat Singapore 2.0 nham muc
dich xay dung Bo doi Ky thuat s6 khi hau d6 thi (DUCT) cho
Singapore bang cach tich hgp tat ca cdc mé hinh tinh toan cé
lién quan (moi trudng, bé mat dat, cdng nghiép, giao thong,
nang lugng xay dung) cling nhu cdc moé hinh khi hau quy mé
khu vuc va quy mé vi mé dugc st dung trong nghién cttu UHI
va tién nghi nhiét ngoai trdi (OTC) trudc day. Nhédm du an sé
hop tac chit ché véi cac co quan Chinh phi ¢é lién quan dé sur
dung DUCT nham danh gia céc kich ban manh mé vé mat dinh
lugng cho phan tich UHI va OTC.

Lam mat Singapore 2.0 dugc xay dung dua trén két qua clia
cac du an nghién ctu trudc dé Lam mat Singapore 1.0 va Lam
mat Singapore 1.5. Trong Cooling Singapore 1.0 (2017 - 2018),
nhém duy an da chon céc s6 liéu va cdng cu phu hgp dé danh
giad UHI va OTC, phét trién danh muc cac bién phap gidm thiéu
nhiét tiém nang cling nhu xac dinh nhimng 16 héng kién thic va
c6ng nghé dé dinh hudng cac hoat dong R&D trong tuang lai.

Trong Lam mat Singapore 1.5 (2019 - 2020), nhém du an

da danh gia va do ludng cac chién lugc lam mat tiém nang,
tao ra mot hé théng hé trg quyét dinh dé danh gia OTC cua
céc chién lugc khac nhau va phat trién cac hudng dan thiét
ké d6 thi thich tng véi khi hau cho Singapore [1]. Dong thoi
gidi quyét cac cau hoi nhu: (1) Tac dong cla su phét trién do
thi trong tuong lai dén khi hau dé thi la gi? (2) Lam thé nao
6 thé giam thiéu nhiét d6 d6 thi & Singapore mot cach hiéu
qua? (3) Mé&i quan hé gilta cdc ngudn nhiét chinh do con ngudi
tao ra va khi hau d6 thi la gi? (4) C6 su khac biét nao trong cac
phuong phép gidm thiéu giira hiéu tng UHI quy mé 16n hon
va cac van dé OTC quy mé nho hon & Singapore?

Thuc té, tr ndm 1967, Thi tudng Ly Quang Diéu dua ra
muc tiéu thanh ph6 xanh. Ngay nay, Singapore la mot trong
nhiing thanh phé xanh nhat thé gidi xét vé tham thuc vat do
thi. Mot trong nhirng khu vuc dugc nhac dén la Gardens by the
Bay (Cong vién bén vinh), mot cong vién tung dat Gidi thudng
International Garden Tourism ndm 2016. Va bén trong toa nha
kinh nay, nhiét d6 & muc dé chiu la 24°C. D6 la bi vi phan mai
vom, cling vaéi 20 toa nha gan dd, nai & clia hang nghin ngudi,
dugc lam lanh b&i hé théng lam mat dudi long dat I6n nhat
thé gidi. Tai day st dung mét nha may trung tam rat 16n dé
lam mat nudc va sau d6 dan nudc vao cac tdoa nha ngan hang,
cac tda thap dan cu, trung tam trién 1am, trung tdm mua sam,
khach san Marina Bay Sands mang tinh biéu tugng ctia thanh
phd, va khu phtic hgp song bac.

Khi lap ké hoach xay dung mét thanh phé dang séng va cé
kha nang ch6ng nong, Singapore da thuc hién cac bién phap
giam thiéu stic ndng dé thi va thic ddy cdng nghé ciing nhu d6i
md&i trong chinh séch va quy hoach. Trnam 1948 - 2016, nhiét d6
trung binh hang nam & thanh phé nay da tang véi tdc dé trung
binh 0,25°C méi thap ky. Nhiét dé trung binh hang ngay dugc
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Hinh I: M6 hinh co ban ciia thanh phé bot bién (P6 hoa: Co
quan cdp thoat nuoc Hongkong).

du doan sé tang tr 1,4°C 1én 4,6°C vao cudi thé ky nay. So vai cac
khu vuc ¢é riing, cac khu vuc xay dung & Singapore néng hon
khoang 0 - 2°C vao ban ngay va 2 - 4°C vao ban dém. B&i mat
truc ti€p véi diéu nay, phan Uing clia Singapore tap trung vao ba
mat tran [5]: (1) Tao hanh lang dén gi6 va t6i uu hda bong mat;
(2) Giam su hap thu nhiét; (3) Gidm phat thai nhiét.

Cach tiép can téng thé dugc hé trg bang phép do, mé hinh
héa va dugc cing c6 bang nghién ciu vé cac linh vuc khac
nhau bao gém cay xanh db6 thi, vat liéu lam mat va lam mat
khu vuc cting nhiéu linh vuc khac.

bang chu y trong chién lugc chéng néng d6 thi cla
Singapore. Thir nhat, vé cdy xanh d6 thi, ké hoach xanh 2030 ctia
Singapore va tdm nhin Thanh phdé trong thién nhién dam bao
sé c6 thém 1.000 ha khéng gian xanh trong vong 10 - 15 ndm,
vGi moi cu dan déu cach cdng vién trong vong 10 pht di bo vao
nam 2030; Thi hai, Skyrise Greening dugc khuyén khich tir nam
2009 théng qua chuong trinh Canh quan cho Khéng gian do
thi va Nha cao tang (LUSH), da dua hon 300 ha cay xanh vao cac
khu phat trién mai. Cay xanh théng diing trén mat tién toa nha
dong mét vai tro quan trong, mang lai bdng mat, giam héa don
nang lugng va nang cao su thoai mai cho ngudi di bo. Che nang
cho céc toa nha béng cay xanh thdng dung gidp gidm dang ké
tai nang lugng lam mét tur 10 dén 31%, véi anh hudng lam mat
kéo dai dén mdt mét tinh tur biic tudng xanh; Thi ba, vat liéu
sang tao, cac du an thi diém st dung san mét trong cac khu dan
cu nha & cong cdng, tdc dong dén gan 80% dan s6. Nhirng phat
hién so bd cho thay I16p son pht mat cé thé lam gidm nhiét do
moi trudng xung quanh cac tda nha téi 2°C.

3.MAI NHA MAT MODROOF, AN 0 [3][2]

La mot trong nhimng thanh phé phat trién nhanh nhat An
Do, Ahmedabad la trung tam kinh té clia bang Gujarat va la
ndi sinh s6ng clia 7,2 triéu ngudi. Nam & khu vuc phia Tay kho
can clia An Do, diéu kién kho rdo, &m ap clia Ahmedabad tao
diéu kién thuan Igi cho cac dot nang néng. Nam 2017, Tap
doan Thanh phé Ahmedabad da cong bé sang kién lap dat
3.000 mai nha mat mé cho nhiing ngéi nha c6 thu nhap thap
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Hinh 2: Céng vién bot bién 1ém nhat thanh phé "Starry Sky",
Thuong Hai (Anh: Shine).

L

! E‘ &
Bt
%, =
&
.

N
-

Hinh 3: Khéng gian xanh ciia Singapore (Anh: Phua Shi Hui).

(khodng 2% t6ng s6 nha c6 thu nhap thap trong Thanh phé)
(Tap doan Thanh phé Ahmedabad 2017).

Thi diém da st dung ModRoof, mét sdn pham mai lgp
modul sdng mau dugc lam ti bao bi va chat thai nong nghiép
dé thay thé cho mai Igp bang kim loai hodc sbestos. Thanh
phé da hoan thanh viéc 1ap dat vao thang 5/2017. Téng chi phi
cla dy an la 10.924 USD, véi chi phi trung binh la 3,51 USD cho
mai ho gia dinh. Nhiing ngéi nha c6 mai mat da giam nhiét do
trong nha tir 2 - 3°C.

Nam 2018, sang kién nay da két hop cac I6p phu son phan
chiéu ndng lugng mat trgi (trong trudng hop nay la I6p pha
voi trdng co sdn tai dia phuong véi gia 0,75 USD/m?) va 25
nha phat trién bat dong san dia phuong da déng y mé réng
mai mat cho cac toa nha tu nhan & Ahmedabad trén co s& tu
nguyén. Cac budc ti€p theo clia thanh phd bao gdém bé sung
mai mat cho nhiéu toa nha thanh phé hon, ap dung co ché
khuyén khich mai mat cho cac tda nha tu nhan, két hgp cac
sang ki€én mai mat vao quy tac xay dung thanh phé va thiét lap
¢ ché tai chinh va ngan sach 6n dinh.

Gautam Shah, Thi truéng Ahmedabad, son I6p pha mai
mat dau tién trong thanh phg, thang 5 ném 2017 (IIPH-G).
Viéc lap dat ModRoof 8 Ahmedabad b&i Mahila Housing SEWA
Trust (Mahila Housing SEWA Trust, 2016).

4.HON DAO MAT ME THANH PHO PARIS, PHAP

Giéng nhu nhiéu thanh phé, Paris da ap dung chién lugc lam
mat do thi dé ng pho véi tinh trang khan cdp vé ndng nong
d3c biét dir doi. Dgt ndng ndng & chau Au ndm 2003 chiing kién
nhiét do tang trén 40°C va duy tri  muc it nhat 35°C trong 9 ngay
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Hinh 4: Sang kién Mdi nha Mat Ahmedabad,
An Dé.

lién ti€p & Paris. Gan 1.100 ngudi chét trong thanh phd trong dot
nang nong, 88% trong sé do séng mot minh. Thanh phé dukién
s& phai d6i mat véi cac dgt nang nong thudng xuyén va dir doi
hon do anh hudng ctia BDKH. Bé (ing pho, thanh phé da thuc
hién 4 sang kién lién quan nham tao ra cac khu vuc c6 kha nang
chéng néng trén toan thanh phé.

Nhirng hon dao mat mé [4]: Sang kién nay nham muc dich
gilp moi ngudi dan Paris c6 thé dén dugc “hon dao mat mé”
trong vong 7 phut di bé vao nam 2020. M6t hon dao mat mé
dugc dinh nghia la mot khu vuc nghi ngoi dugc lam mat ty
nhién hoac tich cuc khéi stic néng. Day c6 thé 1a bat ci tha gi
tur khu vuc bai 16i, hé théng phun nudc/suang mu va tda nha
thanh ph6 c6 may lanh cho dén nhimng noi thd cing va cong
vién. Ngoai vai tro la dia diém lam mét khan cap trong céc dot
nang nong cuc do, ddo mat con lam gidm dao nhiét dé thi noi
chung, nang cao nhan thuc vé nhiét va kha nang phuc hoi
nhiét, déng thai cai thién kha nang ti€p can cac cong vién va
khéng gian mé& trong Thanh ph6. Vao mua hé nam 2018, hon
800 hon dao khéng khi mat mé da dugc dinh vi va cé thé tiép
can vao ban ngay va hon 150 hon ddo vao ban dém (Hinh 5):

Thanh phé cling danh gia cac dia diém thich hop dé lam
mat vao ban dém, chu yéu la & khong gian xanh rong mé. Cac
vi tri dugc cdp ma mau dé biéu thi muic d6 lam mat danh cho
cu dan. Thanh phé co6 ké hoach thém 300 hon dao mat mé vao
nam 2030, bao gdbm 20 nghin cay mai dugc tréng va 90 ving
nudc maéi phu hap dé lam mat.

5.KET LUAN

Cac nuéc phat trién nhu Trung Quéc, Singapore hay Phap
déu trién khai cac giai phap cu thé vé viéc gidm nhiét dé thi cho
cac thanh phé 16n. Viéc tich hgp vao quy hoach nhu Singapore
cho thdy mot tam nhin rat xa cda lanh dao trong viéc dam bao
mdi trudng séng xanh, sach. BGi véi nhiing dé thi da tén tai

Hinh 5: Ban dé cdc hon ddo lam mat & Pari.

nhiéu nam, nhiing giai phap mang tinh thich tng nhu Thuong
Hai (Trung Qudc), Paris (Phap) ciing da cho thay su quyét tam
trong viéc thay déi vé khéng gian dé thi, chién lugc xanh hoa
dé thi dé gidm nhiét.

Cac bién phap tng pho véi tac ddng clia UHI c6 thé duoc
phan loai thanh thich ing hoac gidm nhe. Cac diéu chinh dugc
thuc hién dé gidm téac hai, trong khi gidm thiéu lIa mét hoat
déng dugc thuc hién dé gidm cudng dd hodc muc do anh
hudng. Cac d6 thi Ién trén thé gidi dua ra cac chién lugc khac
nhau xoay quanh viéc thich &ng hoac gidm nhe tuy theo dac
thu méi dé thi ctia ho. Sé khéng c6 mét gidi phap chung cho
hau hét cac d6 thi. D& dua ra mot chién lugc cu thé cho méi
dd thi cha Viét Nam, can thiét phai thuc hién cac nghién ciu
chuyén sau hon, xem xét mét cach day da vé quy hoach, dac
diém, thanh phan, cau tric co s& ha tang va mai lién hé cla
chiing vai cac yéu t6 tac dong.
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[7] Sponge City — Shanghai, https://ecociv.my.site.com/W12Blueprint/s/case-
study/a0V5w00000aNacvEAC/sponge-city-shanghai.
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Tim chién lugc séng cho dé thi nui

TRAN TRUNG CHINH"

Cac con gian dd cua cua nui rung bao gid cting khéc Liét. Bai thé, cac cong cuoc khai

ma, tién nui cda do thi can phai hiéu ré hon nguéng cda nui rung, dé tu do kiem ché

tham vong cua con ngudi.

aLat, SaPa... la nhiing dé thi nti do ngudi Phap t8

chtic xay dung, khong phai nguai Viét lam ruong

& déng bang. Cac thdm hoa lut 16i, I& nui, d6 nha,

chét ngudi 6 Da Lat hay xay dung chéng chat, hén
loan & Sa Pa... c6 phai do ngudi lam ruéng & déng bang thiéu
tri thde kién thiét loai dé thi trén d6 cao nghin mét?

“Mot ¢ gai New York (My) cé thé khéng nghi vé day nui
Catskills khi rét mét ly nuéc. Ngudi London (Anh) cé 1é khéng
nghi t&i ritng nhiét d&i Amazon khi ho nhin mua rai trén cong
vién thanh phé”(1). Cac c6 géi & Sai Gon hay Ha Néi cling thé,
du khéng nghi tai, thi ndi rirng Tay Nguyén, Tay Bac... van hién
dién trong d&i séng ctia nhiing cu dan cac dé thi déng bang.

Tuc 13, néu muén noi vé dé thi mién nui, khdng thé khéng
bat dau ti cau chuyén hé sinh thai nui riing.

“VAN MENH NHAN LOAI PHU THUOC VA 12 INCH
MUN THUC VAT”

“Chung ta la thé gidi, thé giGi la chung ta” J. Krishnamurti
(2) da khai quat su phu thudc 1an nhau ctia moi thanh phan
trong thé gigi vi mé 1an vi mé cta hé sinh thai khong bién
giGi 8 moi cap do, trong cau nay.

Qua vay, ¢ gai New York chdng nghi téi day nui Catskills
cach minh ngét 200 km, nhung su that la ¢ dang udng nudc
s6ng Hudson bat ngudn ti ndi dé. La stc khoe, lan da, mau maéi
clia ¢6 ¢6 phan nha chat lugng nudc sdng, cay riing trén nui.

Hodc, riing Amazon (dién tich hon 6,7 triéu km? trai trén
9 quéc gia Nam My) dugc goi la “1a phdi clia trai dat” vi kha
nang hap thu va luu trit mét lugng I6n khi carbon dioxide(3),

™ Vién Nghién civu dé thi va phdt trién ha tang (Tong héi Xay dung
Viét Nam).
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sau nhiéu thap nién bi nan pha riing dé khai thac mé, lam
nong nghiép, cac tac déng clia nd da vugt ra ngoai vung nhiét
déi, lam thai tiét dm udt & Anh t6i té hon, gay ngap lut séng
Thammes, thiét hai nébng nghiép do tang lugng mua mua
dong, trong khi lai lam gidm mua & Trung Tay Hoa Ky.

Cay la "ky su nudc da nang” do trudc hét cé chi s6 dién
tich 14 (t6ng dién tich bé mat 14 trén mét don vi dién tich mat
dat) cao hon cac tham thuc vat khac (4 m?1a/1 m? dat & riing
chau Au, riing nhiét d6i nhiéu tdng chic chan cao han nhiéu).
Nhu vay, tan cta cay c6 hiéu qua hon trong viéc ngan mua
x6i thdng mat dat, cuing véi cac béd ré manh mé, ching chéng
lai luc x6i mon clia mua trit xuéng cac trién dat déc. Sau niia,
loai cay c6 b ré sau ti€p can va bam moét lugng nudc 16n
hon trong ldng dat van chuyén dén 1a dé thoat hai nudc va
sinh truéng. Mét cay soi Ién thoat ra tGi 1.600 lit nudc moi
ngay. Ca canh riing thoat nudc theo dong khéng khi chuyén
déng nhu “nhiing dong song bay” diéu tiét mua, lam mat
méi trudng, dé dang giam 5 - 10°C nhiét d6 bé mat (do & bé
mat clia tan cay tiép xuc véi anh nang). Cuéi cung, hé théng
ré cay clia riing giup nudc tham vao dat tét hon, va lugng 1a
rung nhiéu dan dén nhiéu carbon han cho dat, gitip cai thién
kha nang gilt nudc trong dat va tai tao nudc ngam(s).

L4 rung nhiéu thi giup tao mun, 1a I6p dat c6 d6 am cao,
giau dinh dudng, hinh thanh tir qua trinh phan hay cac chat
hitu co. Ching rat can thiét cho su séng clia dat va cay, vi n6
cung cap lién tuc cac nguyén t6 vi lugng, chat dinh duéng va
dé 8m cho cdy, cho cac sinh vat dat (cac loai vi khudn, tuyén
trung, giun dat...) an, sinh s6i. Su hinh thanh mun la qua trinh
sinh hoc, dugc mo ta nhu "sinh luc" clia dat. “Chicé 4 - 12 inch
(10 - 30 cm) dat chida mun & 16p vé trén cla trai dat. Lop dat



Cdu triic khéng gian dé thi Pa Lat.

mong nay la tat ca nhiing gi ton tai d€ cung cap dinh dudng
cho toan bo cudc s6ng con ngudi. Van ménh cda nhan loai
phu thudc vao 12 inch d6!”(6).

Khong chi vay, “trong mot ndm, mot cdy trudng thanh sé
hap thu han 48 pound (khoang 24 kg) carbon dioxide tu khi
quyén gidi phong oxy dé chuyén déi. Vi vay, khi ban hit mot
hai that sau khong khi, hay ghi cdng, hodc 6m né dé cam on
cay da mang lai khong khi cho ching ta hit thg"(7).

Tom lai, du & bat ci dau, su sinh tén clia con ngudi cling
phu thudc vao: Nudc - Bat - Khong khi, phan 16n dugc cung
cap tur cac canh riing trén nhing day nui.

SUC CHUA SINH THAI - NGUGNG BAO DONG po

Cac day nui chiém khoang 27% bé mat trai dat, nhung
chi 40% dién tich nui dugc riing bao pha(8). Ty Ié nay nhan
manh sy quy gia cta rirng. Nhung dia hinh ndi(9) hiém tré:
déc, g6 ghé, bi chia cat lién tuc, thi€u dat canh tac, sinh ké
kho khan... Nén, trdi hang ngan ndm van minh néng nghiép
mat d6 dan sé mién nui rat thap, ngudi déng bang “khéng du
stc tién nui”, pha rimg nui dé xay dung nhiing dé thi ndi (nén
van minh cé dai 6 rat it thanh phé dugc xay dung trén nui
du can phong thu, trudng hop dé thi clia ngudi Maya c6 thé
ngoai l&?). Dén thai van minh cdng nghiép, hau céng nghiép,
vGi may méc, cac phuong tién, ha tang giao thong hién dai
nhanh chéng két néi xa héi ngudi déng bang véi mién nui.

Qua trinh @6 thi héa toan cau da lam tang dan s6 mién ndi
tU hon 550 triéu ngudi nam 1975 lén hon 1,05 ty ngudi vao
nam 2015 (gan gap d6i sau 40 nam). Cac day nui dong dan cu
nhat ciing la nhiing vung dé thi héa manh nhat (66%), c6 toi
65% dan s6 vling nui séng & cac kich cd dé thi va khu vuc ban
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day dac, chi 35% & cac vung néng thén(10).

Pic diém phan bé nhan khiu & nui 1a gidm dan theo
d6 cao tir day thung ling t&i dinh nui. Rat cao la trén 200
ngudi/km?, cao tu 100 - 200 ngudi/km?, trung binh ttr 30 - 100
ngudi/km?, thap la dudi 30 ngudi/km? trong vong ban kinh 7
km(11). Tat nhién “mau” nay khéng thé hién tinh trang dinh
cu & moi day nui cac chau luc, quéc gia, viing khi hau... khac
nhau. Nhung it nhat, n6 cho thay céng cudc do thi héa mién
nui dang dién ra rat nhanh.

Chinh vi vay, cac quéc gia ¢6 nhiéu nui da té chdc nghién
cltu dé phat trién loai d6 thi mién nui. Trung Quéc chang han,
doi nui, cao nguyén chiém khoadng 70% dién tich lanh thd
nuéc nay vdi 45% dan sé & vung nui. Khoa D6 thi hoc mién nui
cla Pai hoc Trung Khanh dugc GS Guangyu Huang dat nén
maéng kha s6m (nam 1959) dén nay da phat trién sau rong theo
cac vung chinh: Déng, Trung va Tay Trung Qudc, dua tsi mét
khai quat rang, tir cac diéu kién dia ly, khi hau, van héa... khac
nhau, khéng chi dan dén su khac biét trong phat trién kinh té
cia méi viing, ma con tao su khac biét trong tirng noi ving.

Trong nhiéu muc tién nghién ctu, viéc tim “sic chia
tu nhién”/ hay t6ng ngudn cung cla thién nhién véi diém
ngudng dan sé rat quan trong. Do né chi ra kha nang “chiu
dung” clia hé sinh thai & méi lanh thé nui trong viéc dap ung
cac nhu cau clia con ngudi vé tai nguyén thién nhién va cac
dich vu hé sinh thai “la nhitng lgi ich ma con ngudi cé dugc
tUr né”(12). PE lam dugc viéc do, cac nha nghién ciu db thi
mién nudi Trung Quéc da ap dung nhiéu ly thuyét, phuong
phap tinh toan méi clia phuong Tay, cung cap cac co sé khoa
hoc cho hoach dinh chién lugc phat trién va quy hoach do
thi mién nui.
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Vi du phuong phap “Dau chan sinh thai”/ Ecological
Footprints dugc dung lugng héa ngudng chiu tai sinh thai, la
“thudc do duy nhat do ludng lugng thién nhién ma chung ta
¢6, va lugng héa dugc thién nhién ma chuiing ta strdung” cho
TP bai Ly (tinh Van Nam) dién tich khodng 1.468 km? hon 500
nghin dan véi 70 thi trdn & d6 cao trung binh trén 1.900 m.
Trong boi canh tir sau ndm 1990 qua trinh d6 thi héa & thanh
phé nay dién ra qua nhanh (tlr 6% lén 33%) vai muc tang
rong dan s6 do thi khoang 90 nghin ngudi/nam.

Két qua tinh Ecological Footprints cho ra nhiéu chi s, vidu,
chi s& tham hut sinh thai binh quan dau ngugi ciia thanh phé
nay 1a 1,14 ha (hiéu la dan s6 tai ché tiéu thu vugt nang suat
sinh hoc ctia dat dai tai cho tinh bang dién tich dat), khién hé
sinh thai nui ctia Pai Ly vén rat mong manh bi cac hoat déng
ma& rong dat cda con ngudi gay tén thuong nghiém trong. Dan
t&i két luan quan trong: Do ban chat dia hinh, viéc mé réng dé
thi trong tuong lai khong thé tiép tuc chiém mét lugng I6n dat
nui. Dai Ly can chon moét con dudng bén viing mai, thay vi sit
dung tai nguyén chl yéu & dang sa ché, gia tri gia tang cla
san pham thap, nén hoc ti phuang thiic “kinh t& nhé va tinh”
cla kinh t€ mién nui Thuy Si dé dam bao phat trién san pham
tai nguyén tur cac khia canh vén, cdng nghé va nhan lyc, ting
cudng ché bién sau sau tai nguyén sinh thai...(13).

TU vi du trén, lién hé véi Viét Nam, ching ta déu biét tinh
mién nui nao clng it nhat chiu hai nghia vu: Mot mat dam
bao sinh ké cho cu dan noi tinh dua trén nguon tai nguyén tai
ché; mat khac bao vé hé sinh thai bén viing riing dau nguén
cho cu dan cac tinh ving ha du. Muén thé phai “do ludng
dugc thién nhién va lugng héa dugc nhirng gi con ngudi s
dung thién nhién”. Nhung dang tiéc, cho dén hom nay, tu
khai niém dén phuong phap dé do ludng cac ndi dung d6
déu thiéu, hodc khong dugc ap dung. Nén mdai c6 chuyén &
tinh Lam Béng mét doanh nghiép chi dén bu cho méi mét
vudng dat 7.400 déng, khdng mua néi goi xéi sang (la gia
khuyén khich khéng phai ché tai?). Va, cac tinh Dak Nong,
Binh Phudc, Péng Nai, Binh Duang, TP.HCM thi khéng phai
tra tién bao vé, duy tri hé sinh thai riing Lam Déng du hang
ngay st dung nudc ti con séng Déng Nai?

Cang tinh nay, dan s6 dén nam 2019 han 1,2 triéu ngudi,
gan moét ntia séng & cac do thiva gan Y2 s6 dé cu trd tai TP Da
Lat (260 nghin ngudi, mat d6 602 ngudi/km?). Con néu tinh
ca khoang 7 triéu khach du lich dén thanh phé nay hang nam
(c6 thang t3i 600 nghin ngudi luu trd) thi rat cé thé, cé nhiing
thdi diém s6 ngudi cé mat tai Da Lat con cao hon dan s6 tinh
Lam Bong? Tdc mat dé dan so6 thuc té cta Da Lat cao hon
nhiéu, can nhiéu hon dat dai canh tac cung cap thuc an, can
xay dung nhiéu nira cac loai bat dong san va ha tang do thi.
Vay, dé thda man rat nhiéu loai nhu cau ngay cang tang, con
ngudi & Lam Dong/ Da Lat lai ti€p tuc “d6 thi hoa” pha riing
nui nhiéu nita. Su tan pha nay khéng chi hai chinh ho, ma ca
cac cu dan & luu vuc song Bong Nai?

MO HINH HOA TIM CHIEN LUGC SONG CHO DO THI NUI
Viéc xay dung cac loai ha tang, cong trinh trén nui duang
nhién khé khan hon dong bang nhiéu. Truéc hét ti nhan
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thuc khéng gian: “Po thdng ding la chia khéa dé hiéu vé nui,
|a d3c diém sinh thai néi bat nhat”. Noi ma: “Cac méi lién két
sinh thai, “cd s& ha tdng xanh” can bao vé dugc sp xép theo
chiéu doc (chi khéng phai chiéu ngang nhu déng bang) gan
két vai cac qua trinh dé thi hda ma réng & vung nui gilra cac
khu vuc cé do cao khac nhau. La mét hién tugng dugc nghién
ctru nhiéu nhat trong cac nghién cdru vé nai’(14).

Su phat trién khoa hoc c6ng nghé dang gilp con ngudi
hiéu nui va xay dung dé thi nui. Tai nhiéu nudc, cdng nghé vién
tham va khoa hoc théng tin dia ly (GIS) da giup lap mé hinh héa
(modeling) mé hinh phét trién d6 thi nui. Vi né hd trg phan tich
ditliéu khéng gian dia ly va ra quyét dinh cho thiét ké, tao [ap moi
trudng xay dung trén dia hinh déc, lién tuc thay déi cao do, va
cling la cdng cu dé quén ly qua trinh phat trién dé thi bén ving.

Chéng han, n6 mé ta truc quan mai lién két dé thi - néng
thén gilra cac viung theo dé cao. Cac mai lién két hé sinh thai,
cd s& ha tang, nhan khau hoc, kinh té va van héa xa hoi &
vung nui thé hién nhiéu dic thu do dia hinh va dé cao cla
moi trudng do thi héa. “Dong chdy” clia cac dich vy hé sinh
thai mién nui, giao théng nédi cac thung ling va dinh nui, su
di chuyén clia con ngugi trong khéng gian theo chiéu doc,
st dung c6 chd y moi trudng nui, ciing nhu ban sac cia moi
ngon nui dé xay dung thuong hiéu cho cac thanh phé ndii,
thu hut cac nha dau tu va du khach. ..

Modeling dia hinh ty nhién dé dang cho thdy, ban chat
cla hinh déc khéng cho phép tu tap sé lugng 16n con ngudi
vao mot do thi. Vi vay, hau hét cac thanh phé mién nai trén
thé gidi da ap dung chién lugc phat trién d6 thi da tam,
chuyén tai ganh nang phat trién déng tam, tap trung sang
da trung tam nhu mot hinh thai dé thi truyén théng cila mién
nui. Tinh da tam tu nhién sinh ra va dac biét 4p dung cho céac
d6 thi mién nui xuat phat tir nhirng mai lo sg cac hdu qua tan
pha tu nhién, xdo tron sinh thai.

Trung Qudc da theo duéi tinh da tdm nhu mot chién luoc
quy hoach khong gian. Tham tri, Huang (2006) tuyén bé:
“Néu dan s do thi vuot qua 100 nghin ngudi, thi da trung
tam la mot lua chon thich hgp cho mét thanh phé mién nui”.
Tat nhién, con can cac cach tiép can dua trén dia diém, dic
diém, tinh dac thu cta méi thanh phd mién ndi, thay vi “chi
moét kich ¢& phu hgp vai tat cd”.

TP Dai Ly v&i 60% (khoang gan 300 nghin ngudi) tap
trung chl yéu & khu trung tam thanh phg, hay Trung Khanh
thudc trudng hgp nghién ctu nay. Pugc khdng dinh tinh da
tam la hinh thai va chic nang ctia cac thanh phé mién nii c6
thé ap dung cho cac cdnh quan mién nui & nhiéu nudc. Bai
né sé hudng dan su phan bé phu hap, can bang va kha nang
két néi da huéng cho cac nat d6 thi nui. N6 la két qua cha
thuyét tu nhién quyét dinh, khéng phai y chi con nguai(15).

Nhung cling nhu Ecological Footprints, cdng cu mé hinh
hoa kha phd bién trong céng tac quy hoach & nhiéu nudc,
van khéng vao dugc Viét Nam. Cac modeling chan thuc van
khong dugc thay “hang chéng ban vé 2D boi xanh d6” rat kho
kiém ching, hang ki-16-gam hé so thuyét trinh quy hoach dai
l& thé kha gidbng nhau, du dugc lam cho cac tinh thudc nhiing
vung dia ly khdc nhau & nuéc ta?
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Khu vyee trung tam thi xa Sa Pa.

PHAT GIAO - KHOA HOC - KY LUAT

Néu con ngudi trong cac budc tiém tién khd khan dé
nhan thdc hé sinh thai toan cau va vai trd cta né trong dé,
nhd/ bang nhing thanh tuu khoa hoc, thi that kinh ngac, khi
ho nhan ra ti hang ngan nam trudc da c6 trong gido ly cla
Phat gido. M&t quan niém sdm nhat, ding nhat vé thé gi6i
nay: “Tat ca moi thu dugc két ndi vai nhau. Khong 6 gi hién
hitu tén tai nhu mét thuc thé riéng biét, c6 dinh, biét 1ap. Moi
thi chi tén tai trong méi quan hé va két néi véi nhirng tha
khac”(16). Y tudng vé su lién két van vat dugc “mo hinh hoa”
bang: “Mang luéi Lugi DE Thich ba chiéu trai vao khéng gian
ménh mong vé tan, theo moi huéng...”

Tic la Phat gido hay khoa hoc déu la con dudng dan tdi
nhan thic thé gidi sinh thai. Chi khac, Phat gido can tiung
budc giac ngd/ tiing budc thuc hanh, con khoa hoc can
ky luat dé thuc thi. Su ky ludt ma nha sinh thai hoc Garrett
Hardin tuyén bé cing ran: “Dan sé cang vugt qua kha nang
chiu tai cila méi trudng thi cang phai ti bé nhiéu quyén ty
do”. Ky luat dé kiém ché tham vong cla con ngudi: “Mong
muodn khai thac méi trudng toan cau & cac quéc gia l6n hon
Igi ich dé ho bao tén nd” -Klaus Bosselmann, nha hoat dong
Vi méi trudng toan cau.

DBung trudc tinh trang xay dung hén loan & Sa Pa hay
tham hoa |& nui, chét ngudi & Pa Lat, cac tinh mién Trung -
Tay Nguyén... ching ta sé dat nhiéu niém tin vao mét thiét
ché dya trén khoa hoc va stic manh ky luat dua trén su liém
chinh dé& quan Iy xay dung cac dé thi nai? Con néu “nhiing
ngudi déng bang tién nui” van chua chiu chap nhan ca khoa

hoc 1an ky luat, thi chi con Phat giao trong hinh anh “Dic Phat
Thich Ca ra ddi, dat dugc giac ngo, va vién tich dudi goc cay”.
Mot khung cénh thiéng liéng thudc vé rirng nail«»

TAI LIEU LUGC THUAT, TRiCH DAN, THAM KHAo:

1. How Forests Near and Far Benefit People in Cities.

2. Nquti An Do, 1895 - 1986, nha truyén ba ndi tiéng vé cac vén dé triét hoc
va tinh than.

3. M6t loai khi nha kinh gy ra bién d6i khi hau.

4. S Deborah Lawrence, Dai hoc Virginia: Deforestation in the Amazon will
cause precipitation in Britain.

5. What role do forests play in the water cycle?

6. Humus: What is it and How is it Formed?

7. The Power of One Tree - The Very Air We Breathe).

8. theo Mountain-Forestry Commuicatino Toolkit).

9. (o ty & 16n dién tich & d6 cao it nhat trén 300 m va trén 25% do ddc.

10. Population trends and urbanization in mountain range.

11. Population Trends and Urbanisation in Mountain Ranges of the World
va Human populations in the world’s mountains: Spatio-temporal patterns and
potential controls.

12. 4 loai dich vu: Cung cap, diéu tiét, van héa, hé trg.

13. Impacts of Urbanization of Mountainous Areas on Resources and
Environment: Based on Ecological Footprint Model.

14. Urbanization and the Verticality of Rural-Urban Linkages in Mountains.

15. Impacts of Urbanization of Mountainous Areas on Resources and
Environment: Based on Ecological Footprint Model va Mountainous settlements
accommodate nearly one tenth of the world's population.

16. Buddhism+-ecology.
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THU THAo (thu

Viec phat trién cac loai vat lieu xay dung (VLXD) phat thai carbon thap tren thé
gidi dang dién ra manh mé va ung dung rong rai trong tat ca cac giai doan cta
nganh Xay dung. Su gan két chung vai kinh té tuan hoan dang la mét xu thé tat
yéu. Nhung vei Viet Nam, con duong dé thuc hién cac muc tieu phat trién bén ving

con khéng it gian nan.

Cudc tro chuyén cia Bien tap vien Tap chi Xay dung véi PGS.TS Téng Ton Kién - Pho
vién truéng Vien Nghién cuu va ung dung VLXD nhiét dai (Truang DH Xay dung Ha
N6i), xung quanh néi dung nay ciing cho thay, véi Viet Nam, phat trién VLXD phat
thai carbon thap dang la mét huong di can thiét va khong thé cham treé.

TAN DUNG PHE PHAM LAM VLXD BEN VUNG

€ Thua PGS.TS Téng Tén Kién, VLXD phdt thdi carbon
thdp nhu la vét liéu cia thé ky XXI, la xu huéng tdt yéu
trong hoat déng xdy dung hién nay va tuong lai. Xin 6ng
khdi qudt nhirng ddc diém chinh qud trinh phdt trién loai
vat liéu nay?

- Vang, trudc hét ta can hiéu nhu thé nao 1a VLXD phat
thai carbon thap? Hién nay chua c6 dinh nghia va khai niém
cu thé bdi né con phu thudc vao rat nhiéu yéu t6 va ching
loai VLXD khac nhau va tuy thudc vao giai doan danh gia
khac nhau. Tuy nhién, cé thé néi téng quat “VLXD phat thai
carbon thap la vat liéu tiéu thu nang lugng thap, cé lugng khi
CO, va cac khi gay hiéu (ing nha kinh thap trong toan b6 qué
trinh hinh thanh, st dung va thai bo cia no”.

Trén thuc t&, c6 nhitng loai vat liéu tu khi hinh thanh dén
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khi két thic vong dai khéng chi cd mot vong duy nhéat, ma cé
thé 13p lai nhiéu 1an, tuy vao tung loai vat liéu. Con cé nhiing
loai vat liéu vong doi ngan hon vong ddi clia cong trinh thi
ching c6 thé téi st dung cho céng trinh yéu ciu thap hon
hodac thuc hién duy tu, stia chita, ndng cap, tham chi tai ché
dé bién chung thanh vat liéu tuang duong.

Ngoai ra con c6 VLXD trung hoa carbon, qua trinh khai
théac va san xuat vat liéu tao ra bao nhiéu carbon thi trong
qua trinh st dung hay qua trinh thai bo lai c6 kha nang tu hap
thu lugng carbon trong khong khi tuong duong.

Khodng 5 nam gan day, khai niém vat liéu kh(r carbon
(vat liéu am carbon) bat dau xuat hién, lugng hédp thu carbon
trong qua trinh van hanh con nhiéu hon trong qua trinh tao
ra. Hay trong qua trinh st dung loai vat liéu c6 kha nang hap
thuy, luu gilr carbon, hodc vét liéu chia carbon dé sit dung



“Dd c6 nhirng noi, tham chi
ngay cd nguéi dirng ddu, chu
ddu tu ciing “ngai” sir dung vét

liéu mai, “ngai” dua cdi moi
vao thuc tién san xudt, thi céng.
Nhiéu cha dau tu' lo ngay ngdy
vé vdin dé nghiém thu khi dua
cdc logi vat liéu xanh vao cdc
cong trinh”

PGS.TS Téng Tén Kién.

cho nhiéu muc dich cling cé thé coi la vat liéu khi carbon.

Vi du, loai vat liéu am carbon, trong qua trinh san xuat chi
tao ra khodng 1 tdn CO,, nhung trong qua trinh sir dung lai
c6 kha néng hap phu téi 2 - 3 tan CO,... thi né chinh la vét
liéu am carbon.

Dé&i véi vat lieu thuc vat, trong qua trinh sinh trudng sé
quang hop va hat CO,. Téng lugng khi CO, trong suét qua
trinh thuc vat sinh ra va truédng thanh dé tao thanh vat liéu
da hap thu dugc rét nhiéu CO,, so vdi viéc ching ta cat di dé
st dung trong xay dung thi qua trinh st dung gan nhu khong
phét thai CO, nita, nhu vay ciing la vat liéu am carbon.

Trudc day, khi st dung vat liéu truyén théng, ching ta
chua quan tdm nhiéu dén van dé tiéu thu nang lugng, phat
thai khi CO,, cac loai khi gay hiéu (ing nha kinh... trong qua
trinh san xuat, thi cong, st dung, cai tao, stia chita, pha dg,
thdi bo... cling s dung may méc gay phat thai CO,. Nguyén
nhan do ching ta con sir dung nhiéu loai nguyén vat liéu ty
nhién mot 1an, tiéu thu nguyén liéu héa thach 6n.

9 Trong qud trinh tim hiéu vdn dé nay, ching téi thdy,
tai mét sé dia phuong dang trién khai mét sé du dn veé st
dung VLXD bén virng, san phdm la gach ddt khéng nung,
tdn dung nguén nguyén liéu tai ché cua dia phuong (ddt
dai, dét khéng c6 khd néng canh tdc)... Déy c6 phdi la mét
trong nhitng VLXD phdt thdi carbon thép?

- Dung vay! Loai VLXD nay thuc chat xuat phat ti mét s6
dang trong qua trinh khai thac, san xuat, sir dung, thai bo
vat liéu déu co su tiéu thu nang lugng it va phat thai carbon
théap. Ngoaira, vat liéu c6 ngudn goc sinh hoc cling la loai vat

liéu phat thai carbon thap do trong qua trinh hinh thanh c6
thé hut CO, va trong qua trinh sir dung phat thai CO, rat thap.
Vi du, Viét Nam co6 lgi thé la mot quéc gia diing dau thé gidi
vé xuat khiu lua gao, vi thé khéi lugng cac phé phdm néng
nghiép hang ndm la rat I6n. Chung ta c6 thé tan dung nguén
phé& pham déi dao nay lam VLXD bén viing, than thién vai
moi trudng...

9 0, ddy la mét vdn dé khd méi mé?

- Thyc ra véi nhitng ngudi lam nghién ctu trong linh vuc
nay thi cling khéng han 1a mai. Nhung dé phé bién réng rai,
nhat la & Viét Nam, thi ddng la con nhiéu diéu can phai ban
dén. V& VLXD phat thai carbon thap, t6i bat dau nghién ctru
tir nam 2009, day cling la huéng khoa hoc ma dén nay t6i van
dang thuc hién. Thai diém d6, da c6 ngudi noi vdi toi rang,
day la nghién ctu cho nhu cau clia cac nudc giau. Qua that,
khi d6 t6i cling da rat hut hang!

€ Diém qua nhirng két qua nghién ciu cia éng thi
thdy, dudng nhu nhirng hut hdng dé cang théi thic éng
hon vdilinh vuc nay?

- VGi t6i, trong nghién clu, niém tin trén co s& khoa hoc
va nhiing két qua ing dung hién hiru trong thuc tién sé la
dong luc dé tiép ndi cho y tudng thanh hién thuc. Pén nam
2016, t6i da phat trién hé bé tdng c6t liéu tai ché ti phé thai
xay dung, sau nay phat trién mé& réong thém cac loai cét liéu
tai ché ti cac nguon phé thai khac.

M6t trong nhiing san phdm ma t6i theo dudi la hé bé tong
khong xi mang (bé tong Geopolymer). Day la hé bé tong trén
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Gach khéng nung sir dung ham heong tro bay cao- Chuyén giao cong
nghé cho Céng ty TNHH Vit liéu Bata Ha Nam- Tap doan AMACCAO
(2017-2018)

thé gidi dang phat trién bing loai vat liéu min tu tro bay, xi 16
cao nghién min, tro trdu tU phé thai céng - ndbng nghiép. Tuy
nhién, dé tao ra cudng d6 va chat lugng, loai bé tdng nay dang
phai dung loai héa chat nguyén chat véi chi phi rat cao. Do
do6, nam 2018, toi da phat trién chat hoat hoa nay tir phé thai
ndng nghiép (dung tro trdu), sau d6 hoat hda bang xut thai &
nhiét d6 thap, c6 chat lugng tuang duang véi thay tinh 1dng).
Dac biét, khi sir dung phu phdm néng nghiép tro trdu dét 1én,
6 thé tdn dung thém nguén nhiét lugng dé sir dung cho qua
trinh sdy ndng san hodc phat dién. Nhu vay, sé phat trién kinh
té€ tuan hoan trong chinh nganh néng nghiép. Con tro trau tan
dung lam chat két dinh cho bé téng khong xi mang...

Do nhiéu yéu t6 va diéu kién khac nhau nén cac két qua
tU phong thi nghiém hién chua dugc iing dung trong thuc té.
Nam 2022, Vién Han 1am Khoa hoc Anh da tai trg dé toi tiép
tuc phéat trién du an nay.

VLXD CARBON THAP SE LA XU HUGNG TAT YEU

9 Viéc ing dung va phdt trién VLXD phdt thdi carbon
thdp trén thé giGi dang dién ra nhu thé nao, thua 6ng?

- Viéc iing dung VLXD phat thai carbon thap trén thé gidi
dang dién ra manh mé va (ing dung réng rai trong tat ca cac
giai doan cta nganh Xay dung. Dac biét, trén thé gidi dang
phat trién hé théng tin chi carbon cho tiing sdn pham vét liéu
hodc nhém sdn pham vét liéu cho cac cdng trinh, tham chi
cho cac giai doan clia cla cong trinh (giai doan san xuat vat
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“Chiing ta dang kéu goi thuc ddy huéng
tdi cdc hoat déng sdn xudt thdn thién
véi méi truong va phdt trién kinh té tudn
hoan. Téi nghi, d€ lam duoc diéu nay,
dé thuc hién duoc muc tiéu tudn hoan
trong san xudt, ciing cdn tudn hoan cd
trong cdch tu'duy, cdch xdy dung chinh
sdch” - PGS.TS Tong Tén Kién.

liéu, giai doan thi cong lap dat, sir dung va thai bo).

Khi chia nhé cac giai doan thi cé thé danh gia dugc ching
loai vat liéu. C6 nhiing loai vat liéu néu chi danh gia trong giai
doan 1 la phat thai carbon thap, nhung dén giai doan thi 2 la
trung hoa carbon va giai doan 3 c6 thé la am carbon.

Vi du nhu vt liéu thép, néu danh gia & giai doan dau san
xudt né 1a loai vat liéu phat thai carbon rat I6n, nhung néu
tinh dén c& vong ddi cta vat liéu thi véi tudi tho dai va c6 kha
nang tai st dung va tai ché nhiéu lan thi no lai la vat liéu phat
thai carbon thap. Hon nira, lugng vat liéu st dung trong két
cdu cong trinh rat it vi cudng do clia thép cao va khi tai ché
chét lugng gan nhu khéng thay d6i. Nhu vay, xét vé mit téng
thé vat liéu thép c6 thé dugc coi la vat liéu phat thai carbon
thap hodc am carbon.

Hodc d6i véi san pham bé téng UHPC khi tinh 1 don vi
khai lugng phat thai rat I6n, gap hang chuc lan so véi bé tong
thudng, nhung khi st dung cho céng trinh va tinh gidi phap
téng thé thi no lai giam. Bai lugng vat liéu st dung gidm tdi
50 - 60%, t6ng luong phat thai carbon chia cho tiing giai doan.

Hay vGi bé tong c6t liéu tai ché, thay vi st dung ngudn
vat liéu dugc khai thac ti trong ty nhién, thi sé tan dung cac
loai phé thai trong cong trinh xay dung (chat thai ran cong
nghiép) hoac phé thai ctia cdc nganh céng nghiép khac (cong
nghiép luyén kim, cong nghiép nhiét dién: xi, tro bay...),
tham chi phé thai nganh néng nghiép ciing c6 thé dung thay
th& mot phan hodc toan bd cot liéu ty nhién.
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Bé tong cuwong dé cao c6 ham luong tro bay
16n (50-70% thay thé xi mang), bén trong moi
truwong Bién - Pé tai KHCN cdp Bo Xdy dung-
RD 25-20 (2020-2022)

Nhu vay, nhiing loai bé téng nay cling c6 thé dugc coi la
loai bé tdng phat thai carbon thap. Do khéng phai khai thac
nguoén nguyén vat liéu ti tu nhién, nén lugng phat thai CO,
trong qua trinh san xuat la rat thap, gan nhu khéng cé.

€ Nhiing yéu té dé ddnh gid qud trinh phdt trién loai
vatliéu nay la gi?

- VLXD phat thai carbon thép sé la xu hudng tat yéu trong
hoat d6ng xay dung hién nay va tuong lai. D& danh gia VLXD
phét thai carbon thap phai thda man déng thai 3 yéu té:

Thi nhat, sit dung nguén nguyén liéu bén viing, nguyén
liéu xanh, nguyén liéu tai tao hodc c6 nguén géc sinh hoc.
Vat liéu c6 kha nang tai ché, khéng can st dung nguén tai
nguyén thién nhién khéng tai tao, c6 thé tan dung nguén
phé thai va tai tao dugc, ngay trong qua trinh hinh thanh né
da c6 thé hap phu carbon.

Tht hai, s&r dung nang lugng tiét kiém (trong qua trinh
khai thac, san xuat, thi cdng, st dung cling nhu qua trinh thai
b, van chuyén déu phat thai rat it CO,). Nguén nguyén liéu
bén viing nén khuyén khich st dung la nguén nguyén liéu
dia phuang dé khéng can mat thém nguén nang lugng cho
qua trinh van chuyén ciing nhu phat thai thém CO,, tiét kiém
trong qua trinh san xuat. Hay tao ra vat liéu c6 két cau duc san
theo ding ban vé thiét ké, sé giup t6i uu hoa trong qua trinh
thi céng lap dat va han ché nhiing phan du thira cta vat liéu
ctng nhu chi phi nhan cong, mdy mac..., dac biét, hién nay
€6 khai niém mgi vé hoan céng cong trinh trudc khi thi cong.

Kinh tétudn hoan la mé
hinh kinh té trong do cdc
hoat déng thiét k&, san
xudt, tiéu dting va dich

vu nhdm giam khai thdc
nguyén liéu, vat liéu, kéo
daivong doi san phdm,
han ché chdt thai phdt
sinh va giam thiéu tdc
déng xdu dén moi truong.

A s ¥
il

Gach khong nung sw dung 30-40% bun voi thai
cila nha mdy san xuat giay

Nghia 13, c6 thé tinh toan dugc trudc cho cac van dé cai tao,
stia chira cdng trinh vé sau. Day la khai niém mdéi, phi hop véi
ndi dung st dung nang lugng tiét kiém...

Tht ba, phai str dung dugc cdng nghé luu gilr carbon, cac
loai vat liéu c6 kha nang hap thu carbon trong qua tinh st
dung. Tham chi la luu gitr carbon, ti€p tuc tang gia tri/chat
lugng cula vat liéu bang viéc hap thu carbon. Hién nay, nhiéu
loai bé tdng c6 thé hap thu dugc carbon trong khéng khi va
sé tang dan cudng dé theo thai gian.

Do 1a 3 yéu t6 chinh dé dé xuat cac giadi phap tao ra cac
loai vat liéu cling nhu sdn pham cong trinh phat thai carbon
thap, tham chi trung hoa carbon va carbon am.

€ Ong c6 thé dua ra vai con sé dé€ minh ching VLXD
phdt thdi carbon thdp giiup gidi quyét vin dé vé 6 nhiém
méi truong?

- Dé dé hinh dung van dé nay, t6i lay vi du cu thé. Thi nhat,
vGi nganh cong nghiép xi mang, chiém 8 - 10% lugng phat thai
CO, do con ngui tao ra trén toan cau, nhiéu hon cd nganh hang
khong, van tai bién va van tai dusng dai cong lai. Diéu nay dat
nganh c6ng nghiép san xudt xi mang doi dién véi nhiéu thach
thic cat giam truc ti€p mdc nang lugng tiéu thu va muc phat
thai carbon trén méi tan xi mang dugc san xuat, nhat la lién
quan dén cac yéu cau vé phat trién xi mang xanh, bén viing,
han ché t6i da nhing tac dong nguy hai dé€n maéi trudng.

Nhiing ndm gan day, nganh VLXD d4 va dang phét trién loai
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bé tdng khong xi mang, diing hé chat két dinh méi thay thé toan
bé xi mang (chat két dinh kiém hoat hoa, geopolymer. . .). Loai bé
téng nay thuc chat tir thap ky 70 - 80 da phat trién, tuy nhién, tai
thai diém d6 chua kiém soét dugc chat lugng nén khéng én dinh.

Khoang 15 - 20 nam tr& vé day, thé gidi bat dau quay lai
nghién ctu chat két dinh nay va nhan thdy né cé thé gidm
dugc t6i 60% lugng khi thai CO, so véi xi mang. Hy vong 30
nam tdi, cac chat két dinh nay sé dugc sir dung phd bién va
dan thay cho xi mang.

Thu hai, phat trién cac loai vat liéu va san pham vat liéu
trén co sd tan dung t6i da nguon vat liéu phé thai cong- néng
nghiép trong san xuat. Diéu nay dap ing déng thai dugc
muc dich bao vé méi trudng va phét trién kinh té tuan hoan
gilia cac nganh: truc tiép giam thiéu 6 nhiém do phat sinh,
tén chia cac nguén phé thai ra moi trudng; vira han ché khai
théc cac tai nguyén, tiét kiém va bao tén ngudn nguyén liéu
ty nhién; vira giam nang lugng va phat thai carbon trong qua
trinh khai thac va san xuat vat liéu. Vi du tiéu biéu la bé téng
st dung c6t liéu tai ché tur chat thai ran xay dung.

CAN LUC PAY CHINH SACH CHO PHAT TRIEN VLXD
XANH

€ Ong ddnh gid nhu thé nao vé tiém ndng cing nhu
kha nédng ddp ing cia VLXD phdt thdi carbon thdp tai thi
truong xdy dung Viét Nam?

Phai khdng dinh rang, day la xu hudng tat yéu va hau hét
cac quéc gia déu cé nhu cdu st dung cac sdn pham vat liéu phat
thai carbon thap. Tuy nhién, & cac nudc dang phat trién, nhu cau
nay lai thap hon cac nudc phat trién. Diéu nay la do théi quen va
diéu kién kinh té clia ngudi tiéu diing cing nhu cac chinh sach
d6i véi sadn pham vat liéu phat thai thap con chua day du.

Déi v6i nhitng quéc gia phét trién, do nguén tai nguyén da
can kiét nén budc phai hudng dén nhimng loai vat liéu ing dung
c6ng nghé cao dé tai st dung nguén vat liéu. Bén canh d6, ho
cling da co6 hé thong chinh sach hoan thién, ré rang trong viéc
khuyén khich st dung cac loai vat liéu phat thai thap.

Viét Nam 13 quéc gia dang phat trién, tuang lai trong
khodng 30 ndm tdi sé can nhiéu dén nhing san pham vat
liéu cao cap. Con hién tai, phan I6n nhu cau cda ngudi tiéu
dung Viét Nam chua cao; day la han ché nhung mat khac lai
la tiém nang I&n d€ phat trién loai vat liéu phat thai thap ngay
bay gio va trong tuong lai.

9 Véinhing diéu kién va thuc tién, cé vé hién nay & Viét
Nam, dé dua cdc san phdm VLXD thén thién méi truéng
vao cdc du dn, céng trinh xdy dung la khéng dé?

- Dung vay! Cau chuyén nay dién ra la diéu ching ta nhin
thay. Viét Nam hién da c6 hé théng van ban quy pham phap
luat kha day a0 trong viéc dinh hudng phat trién VLXD phét
thai thap, nhung van chua toan dién va mang tinh bat budc;
viéc thuc hién cac co ché chinh sach da dugc ban hanh con
nhiing bat cap; nhan thic cla cac cht dau tu, cac nha tu van
thiét k&, clia ngudi st dung vé loai VLXD nay chua day du,
nén théi quen st dung cac VLXD truyén théng kho thay déi.

Bén canh do, cac tiéu chuan, quy chuan ky thuat vé VLXD

52| XAYDUNG 06.2024 | ISSN 2734-9888

Mot trong nhitng ngéi nha dwoe xdy dung bang gach dat
khong nung tan dung tir nguyén liéu tai cho cua dia phuong.

xanh, cac hudng dan st dung va dinh muc kinh té ky thuat
chua dugc day du, do dé cac chi dau tu va tu van thiét ké, cac
nha tu van thiét ké, ngudi sir dung chua c6 d can ci dé dua
san phdm vao cong trinh. Ba ¢ nhiing noi, thdm chi ngay ca
ngudi diing dau, chd dau tu ciing “ngai” st dung vat liéu mai,
“ngai” dua cai mdi vao thuc tién tinh toan thiét k&, san xuat,
thi cdng. Nhiéu chi dau tu lo ngay ngéy vé van dé nghiém
thu khi dua cac loai vat liéu xanh vao cac cdng trinh.

Ngoai ra, VLXD xanh thudng la sdn phdm mdi, cao cap
nén gia con cao han so vaGi VLXD théng thudng, cé thé lam
tang gia thanh céng trinh khi xay dung, trong khi ndng luc
tai chinh cho dau tu nha & c6 han, ngudi st dung chua tinh
dén hiéu qua téng thé toan bod vong ddi clia cdng trinh. Chua
ké c6 nai, 6 luc con dua ra thi trudng sadn pham chat lugng
chua cao, dan t6i gay tam ly e ngai cho ngudi sir dung...

€ Vdy lam thé nao dé thdo gé nhitng rao can dé?

- Vi nhiing rdo can nhu trén, do d6, dé thic ddy manh mé
hon céc loai VLXD xanh, than thién méi trudng va tiét kiém
nang lugng, theo t6i can xay dung hanh lang phap ly, hanh
lang ky thuat cu thé vé vat liéu xanh nhu chinh sach hé trg
cho doanh nghiép san xuat VLXD xanh vé dau tu, tai chinh,
thué... gop phan gidm gia thanh san pham; chinh sach vé uu
dai cho cac cong trinh st dung VLXD xanh. Déng thai, phai
€6 cac ché tai dé xtt ly cac trudng hop vi pham viéc thuc hién
cac chu truong, co ché, chinh sach da ban hanh...

Cung vdi dé 1a ddy manh cong tac truyén thong, dao tao
nham nang cao nhan thic cho cong déng vé VLXD xanh,
céng trinh xanh va lgi ich ma chiing mang dén cho cha dau
tu va ngudi st dung ndi riéng, toan xa hoi néi chung, dé thay
déi thoi quen trong viéc st dung VLXD; cac co quan chuc
nang can ban hanh day da tiéu chuin, quy chuén ky thuat
san phdm, huéng dan st dung va dinh muc kinh té€ ky thuat
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PGS.TS Téng Tén Kién sinh nam 1981; qué qudn: Hoa Lu, Ninh Binh. T6t
nghiép Trudng BH Xdy dung ndm 2005, chuyén nganh Vat liéu va Cdu kién
xdy dung; Thac sy chuyén nganh Vat liéu va Céng nghé vat liéu nam 2010;
nhan bdng Tién si ky thudt nganh Ky thudt vét liéu nam 2017. Ong dugc
phong ham PGS ndm 2023; hién la gidng vién B6 mon VLXD, Khoa VLXD va
la Phé vién trudng Vién Nghién cdu va Ung dung VLXD nhiét dsi - Trudng
DH Xay dung Ha Noi; dong thai 6ng cling la thanh vién cda Hiép hoi Bé
téng Viét Nam.
V6i gan 20 ndm kinh nghiém nghién cau, gidng day, tu vdn va chuyén
giao céng nghé, PGS.TS Téng Ton Kién da chd tri va tham gia nhiéu du dn
nghién ctiu phdt trién trong nudc va quéc té vé cdc VLXD bén viing trén
co sétan dung cdc phu phdm céng nghiép, néng nghiép hodic
phéthdi dé san xudt xanh va sach; vdt liéu phdt théi carbon thdp
ing dung trong céng trinh xdy dung bén viing (bé téng cot liéu
tdi ché (RAC), bé téng khéng xi mdng/Geopolymer (GPC), bé téng

siéu tinh ndng (UHPC); gach va cdu kién khéng nung; bé téng
nhua dudng polyme bién tinh...).

lién quan dén viéc st dung VLXD xanh; cac doanh nghiép san
xuat VLXD tiép tuc tim moi gidi phap (dau tu d6i méi thiét
bi, cdng nghé san xuat, cai tién quan tri doanh nghiép, tng
dung céac thanh tuu khoa hoc c6ng nghé 4.0...) d& én dinh
va nang cao chat lugng, gidm gia thanh san pham, ddy manh
tiéu thu sdn pham VLXD xanh.

Ngay nhu ndi dung vé gidam phat thai, nganh Xay dung
méi dirng & viéc thdng ké, ching ta chua c6 dugc mot bo
tiéu chi day du, mot bé dir lieu khoa hoc nao dé danh gig,
lam co s& phap ly... dé ti @6 dua ra nhiing dinh muc cu thé
ap dung vao thuc tién. Vi dy, riéng vé quy hoach va du bao
nguén phat sinh clia phé thai xay dung, tat ca sé liéu, dit liéu
dé phan tich déu c6 & cac ca quan quan ly. Tai cac dia phuang
¢6 quy hoach, can ctr vao s6 lugng cap phép xay dung, danh
gia thuc trang hé théng céng trinh xay dung & dia phuong,
ching ta c6 thé c6 dugc mét sé liéu tuong d6i chinh xac cho
cac du bao sau nay vé ngudn phé thai xay dung nay. Nhung
diéu nay t6i thdy van “trong” & cac dia phuong.

Con cau chuyén tin chi carbon cho nganh Xay dung lai
dai hon, béi ching ta con rat méng lung, chua biét bat dau
tUr dau, chua cé6 mot béd tiéu chudn danh gia cu thé dé lam co
sG ap dung. Chua c6 hé théng cac co s& danh gia doc lap va
cap ching chi carbon cho cac loai vat liéu va sdn phdm VLXD.

Chung ta dang kéu goi thuc ddy huéng té6i cac hoat ddng
san xudt than thién véi moi trudng va phat trién kinh té tuan
hoan. Toi nghi, dé lam dugc diéu nay, dé thuc hién dugc muc
tiéu tuan hoan trong san xuat, cing can tuan hoan ca trong
cach tu duy, cédch xay dung chinh sach.

€ Du6i géc nhin ciia mét nha khoa hoc, 6ng cé ky vong
gi khi ching ta phdt trién VLXD phdt thdi carbon thdp cho
nganh Xay dung Viét Nam?

- Toi rat ky vong, vi hién nay nganh VLXD Viét Nam dang

bam rat sat véi xu hudng phat trién VLXD xanh, vat liéu bén
viing cla thé gidi, ti cac loai vat liéu tai ché, vat liéu tir phé
phu pham, vat liéu thay thé xi mang, cic sdn pham duc sén,
vatliéu in (bé tongin)...

Viét Nam la mét nudc c6 gi thé vé nang lugng tai tao, can
xay dung va trién khai cac bién phap gidm phat thai khi nha
kinh manh mé bang nguén luc ctia minh, ciing véi su hgp tac
va hé trg clia cong déng quéc té, nhat la cac nudc phat trién,
cé vé tai chinh va chuyén giao cong nghé.

Dac biét, Viet Nam cling c6 ngudn nguyén liéu ti phé thai
phu phdm céng - ndng nghiép rat déi dao clia nudc dang phat
trién, nhung do cé han ché trong viéc san pham dau ra béinhu
cau ngudi tiéu dung chua cao. Do d6, can phai khac phuc cac
rao can dé dé nhan thuc vé chinh sach, vé cdng nghé va can
¢6 su phéi hgp gilia nhiéu nganh ban hanh cac tiéu chi bat
budc... va ngudn hé trg cho cac doanh nghiép san xuat, thi
cdng va chl dau tu... ing dung cac loai vat liéu nay.

Can ¢6 dinh hudng trong chinh sach tréng riing dé phat
trién nguodn vat liéu tur thuc vat, sinh hoc vi trong qua trinh st
dung nd cling phat thai rat it carbon. Tham chi, tinh téng thé
quéng ddi ctia cac VLXD ¢6 ngudn géc sinh hoc va thuc vat
thudng am carbon, cé kha nang khr va luu gilt carbon.

Chung ta can gia ting gia tri cho sdn pham VLXD, bang
cac chinh sach khuyén khich ting dung khoa hoc co6ng nghé
trong san xuat VLXD. Muén kéu goi dugc ngudn vén can
phai thuyét phuc dugc nha dau tu bang cac y tudng sang
tao, mang tinh &ng dung cao, mang lai hiéu qua cao... Rat
ti€c la dén nay, chiing ta van chua c6 dugc cac quy hé trg cho
cac san pham khoa hoc kiéu nhu dau tu mao hiém cho mét
nghién cttu, mét san phdm nao do.

€ Trdn trong cam on PGS.TS Téng Tén Kién vé cudc tro
chuyén nay!
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éc thiéu nha & cho cac ddi tugng thu nhap thap khéng

c6 gi mdi, da xay ra ti nhiéu chuc nédm nay. Nhung khi

mot cdng nhan déi thoai véi Chu tich UBND TPHCM

Phan Van Mai phan anh rang: "Chung téi chi nghe nha &
xa hoi trén tivi, bao dai, thuc su khong biét du an & dau, mua thé
nao, vay vén ra sao" thi du luan lai x6n xao ban tan.

Ban thi cling dung théi bai ké tir ngay 03/4/2023, Thu tudng
Chinh pht ban hanh Quyét dinh 388/QD-TTg phé duyét dé
an Dau tu xay dung it nhat 1 triéu can ho NOXH, bao chi, tivi
thudng xuyén dang tin bai vé phat trién NOXH. Nao la tinh nay
thanh phé kia quy hoach dat danh cho NOXH, nao la cac du an
dugc chdp thuan dau tu, nao la doanh nghiép nay kia khai cong
xay dung. .. Tu day, ca nudc nhu séi sting suc budc vao cudc dua
duding trudng kéo dai trong hon 7 nam dé dat cho dugc muc
tiéu giai doan 2021 - 2025 hoan thanh khoang 428.000 can hé;
giai doan 2025 - 2030 hoan thanh khodng 634.200 can ho.

Day la con s6 muc tiéu, con con s6 thuc hién dugc trén cac
ban béo cao ciing tran day hy vong. Trong cudc hop dudi su
chd tri cta Tha tudng Pham Minh Chinh nham thao g& khé
khan, vuéng mac, thic ddy phat trién NOXH ngay 17/5/2024,
tu ndm 2021 dén nay, trén dia ban ca nudc c6 503 du an NOXH
da dugc trién khai véi quy mé 418.200 can. Trong do, s6 lugng
du an hoan thanh la 75 du an véi quy mo 39.884 can. S6 lugng
dy an da khéi cong xay dung la 128 du an véi quy mé 115.379

. XI MANG CAM PHA
CONG NGHE NHAT BAN
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can. S6 lugng du én da dugc chap thuan chd truong dau tu la
300 du an véi quy mo 262.937 can...

Xin ban doc luu y, muc tiéu giai doan 2021 - 2025 hoan
thanh khoang 428.000 can NOXH ma nay chua dén gilra nam
2024, theo bao cao da dugc trién khai véi quy mé 418.200 can
thi hdn nhiéu ngudi qua la yén tam!

Vay viéc cong nhan & TPHCM phan anh chi “nghe NOXH
trén tivi, bdo dai, thuc su khéng biét dy an & dau, mua thé nao,
vay von ra sao" nén ly gidi nhu thé nao day?

Thuc ra, cau chuyén khéng chi trong pham vi Sai Gon ma la
cUa ca nudc. Ta hay thr phan tich bai hoc thyc tai ctia Ha NGi. Theo
Lién doan Lao déng thanh phé, hién Ha Néi c6 10 KCN, KCX va
KCNC Hoa Lac véi 661 doanh nghiép, khoang 167.000 lao dong,
trong d trén 80% dén tU cac tinh thanh khac. Nhung chi méi 3
KCN Thach That - Quéc Oai (huyén Quéc Oai), Thang Long (Déng
Anh), Phi Nghia (Chuong My) c6 du an nha &, dap tiing gan 20%
nhu cau vé ché & clia cong nhan. Cac KCN con lai chua cé nha &,
do vay, trén 70% cdng nhan dang phai thué tro & khu dan cu.

Day la thuc trang nha & cho cong nhan cac KCN, con NOXH
néi chung cling khong ¢é tin hiéu kha quan hon. Mét cong
nhan Hang son Déng A phan anh, ké tir khi hoan thanh khu dé
thiDang Xa & Gia Lam nam 2013, hon 10 nam qua, huyén khong
¢6 thém dy an NOXH. Nhiéu vién chuic, cong nhan, ngudi lao
déng thu nhap thap rat muén mua, thué NOGXH ma khong co.

T

HAN HANH TAI TRG CHUYEN MUC
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Vay day, Ha Noi la trung tam chinh tri va kinh t€ ca nudc, la
tdm guong vé nhiéu gia tri van hoa va van minh ma con lam
vao tinh trang c6 dén 80% cong nhan sé chi “nghe NOXH trén
tivi, bao dai” thi thuc trang dy dugc phat biéu tai TRHCM cling
la diéu dé hiéu.

Do la khi chua xay dugc nha, con khi nha da xay xong réi thi
Ha Néi cling khéng khai Iting tung khi dua ching vao st dung.

Theo mé ta clia bao Tién Phong su kién cach day mot nam
khi c6 thong bdo ma ban tai du an NOXH tai 16 dat HH-02A
thudc du an NHS dudng T6 Hiu. Du én c6 dién tich sir dung
dat la hon 2.726 m? gém 275 can ho véi moét khéi nha chung
cu cao 32 tang ndi va 2 tdng ham, ¢6 tng muic dau tu 571 ty
déng. Cac can ho NOXH tai du an nay co6 dién tich tir 69,9 - 76,8
m2 Du an c6 157 can ho dé ban, 67 can dé thué.

Gid ban can ho dugc duyét la hon 19,5 triéu d/m?, gia thué
can hd khodng 99.000 d/m?/thdng. Pay la muc gid ban du
an NOXH 1an dau cao nhat ti truGc dén nay tai Ha Noi. D€ s&
hitu can nho nhat (dién tich 69,9 m?) tai du an NHS Trung Van,
ngudi mua can bé ra khoang 1,39 ty dong va 1,52 ty dong cho
can I6n nhat dién tich 76,8 m2. Trong khi dé, ngudi thué sé phai
bé ra han 7 triéu d/thang dé thué can hd du an.

Thé nhung khi &y, ngudi dan phai chen chan, xép hang nép
hoé sa mua nha tir 2h sang. Dén khi lot qua vong ho sa, 1.300
ngudi phai xép hang béc tham gianh sudt mua 149 can hé.
Nhiéu ngudi phai di tir 4h sang ch& dgi hang tiéng déng ho
tham gia |& boc tham may ri véi ty 1é choi 1/9...

Lai theo mét md ta khac, cling & Ha Noi, ¢ nhiing du an
NOXH véi gia ré hon nhiéu, chi bang 50 - 70% nhung ma ban vai
chuc lan van "€". Chdng han, tai du an T6 hgp NOXH va dich vu
thuong mai AZ Thang Long (thén Lai X4, xa Kim Chung, huyén
Hoai Duic) do Céng ty TNHH Banh keo Thang Long lam cha dau
tuma ban dén lan thi 26 nhung van chua hét.

Du &n c6 téng s6 1.496 can ho, trong d6 c6 264 can ban
thuang mai, 911 can hd NOXH dé ban va 321 can hd NOXH dé
cho thué. Gia ban can ho tai du an nay chi 14 triéu d/m?. Gia
cho thué Ia khoang 61.000 d/m?/thang (chua bao gobm VAT).
Tuy vay, sau lan md ban va ky hgp dong lan tha 26 van con 42
can ho chua ban dugc va 86 can chua cé ngudi thué.

Mot vi du nira, du an khu NOXH Bamboo Garden tai huyén
Qudc Qai ctia Cong ty CP Tap doan CEO cling phai ma ban dén
23 lan mdi hét. Theo d6, du &n co téng s6 432 cin (346 can dé
bén va 86 can cho thué). Gia ban can ho tai du an nay chi gan
10 triéu d/m?, cho thué 1a 48.000 d/m?/thang (da bao gém thué
VAT va phi bdo tri)...

Vay nhiing bai hoc thuc tai clia Ha N6i da chiing minh diéu gi?

Trudc hét dé thay rang, con xa x0i Idm mdi dat dugc muc
tiéu “khéng con ai dé lai phia sau” trong linh vuc NOXH. S6 hd
dan séng chen chuc, séng nhiéu thé hé trong dién tich nho; s6
sinh vién mdi ra trudng da tim dugc cong viéc 8n dinh c6 nhu
cau nha gia ré; s6 du an dau tu céng nghiép van khéng ngting
phat trién. .. dang la nhirng bai toan khéng dé tim 1i gidi. Nhu
trén da néu, chi tinh riéng cac KCN hién c6 clia Ha Néi con cé
trén 70% cong nhan dang phai thué tro & khu dan cu...

Tha hai, khéng phai cir xay dugc nhiéu khu, nhiéu can hé
NOXH la da théa man dugc nhu cau da dang ctia déng dao

uxn

ngudi dan. Ca hai du an ma ban hang chuc lan ma van “&€” néu
& trén déu cach xa trung tam thanh phé, ha tang ky thuat va ha
tang xa hoi con han ché. Con vi tri du an NOXH tai NHS dudng
T6 Hitu gia cao ma van bj gianh giat vdi ty lé 9/1 kia chi cach
Trung tam Héi nghi Quéc gia khoang 3 km dudng chim bay,
tdc la kha gan trung tam thanh phé.

Thi ba, dau tu vao linh vuc NOXH chua hap dan, con nhiéu
ngang tré tir chinh sach vimo dén su'thd o clia nhiéu cap chinh
quyén dia phuong. Tham chi nhu méi day, chiéu 30/5/2024, tai
phién hop vé viéc trién khai cac khu NOXH trén dia ban, Chu
tich UBND TP Ha Ngi Tran Sy Thanh chi dam “khiém tén” yéu
cau cac s&, nganh, quan huyén phai cam két dén 01/10/2024
6 thé khdi cdng it nhat 1 du dn NOXH va phai bdo ddm chat
lugng lau dai!

Tuy nhién, thai gian dang hién hién nhiéu hy vong dé cac
du an NOXH c6 budc dot pha trén ca nudc. D6 la chi trong
vong 2 thang, 16/3 dén 17/5/2024, vi “Téng tu 1énh” NOXH clia
nudc ta da c6 2 cudc hop quan trong dé thac ddy viéc thuc
hién chuang trinh 1 triéu can hé NOXH. Vi tan suat chi dao
ctia Chinh phi nhu vay cho thdy su nghiép lo nha & cho phan
khuc xa héi co thu nhap thap dang quan trong nhu thé nao déi
Vi chién lugc phét trién cla dat nudc trong tuong lai.

D06 la hé thong phap ly ngay cang hoan thién. Theo théng
tin mdi nhat, tai Cong dién ngay 26/5/2024 clia Chinh phd, do
Pho Tha tudng Tran Hong Ha ky, gui Cha tich UBND, HDND cac
tinh, thanh phé da dé nghi cac lanh dao nay chi dao ddy nhanh
tién dé xay dung, ban hanh cac van ban hudng dan chi tiét
Luat D4t dai, Luat Nha &, Luat Kinh doanh BDS stra déi va Luat
CAac t6 chuic tin dung stia d6i. Cac dia phuong can hoan thanh
cdng viéc nay trong thang 6.

Yéu cau trén nham xay dung hanh lang phap ly day du,
dong bo dé trién khai ngay sau khi cac luat trén dugc Quéc
hoi dong y cho phép co hiéu lyc s6m hon 5 thang, du kién ti
ngay 01/8/2024.

Do la quy dat danh cho NOXH hién nay 1én chua ting co.
Theo con s6 théng ké, trong giai doan t&r nam 2021 dén hét
ndm 2023, ca nudc da c6 499 du an NOXH dugc trién khai
vGi quy mé hon 411.000 can. Vé quy hoach, bé tri quy dat, ca
nudc hién da quy hoach 1.316 khu dat véi quy mé 8.611 ha lam
NOXH, tang 5.252 ha so véi nam 2020.

P4 1a s6 dia phuong trién khai trén dién réng. Trong lich s
phét trién clia nhiéu dia phuong, viéc quy hoach quy dat va
thu hat vén dau tu cho NOXH ciing da hién [én nhing con s6
chua tiing cé, nhu: Déng Nai 1.063 ha, TP.HCM 608 ha, Long An
577 ha, Hai Phong 471 ha, Ha N6i 412 ha...

Cac dia phuong c6 nhiing con s6 khéi cong xay dung
NOXH an tugng, nhu: Bac Ninh 15 du an, 6.000 can; Bic Giang
5duén, 12.475 can; Hai Phong 7 du an, 11.678 can; Binh Duong
7 du an, 6.557 can; Bong Nai 8 du an, 9.074 can; Thanh Hoéa 9
du an, 4.948 can...

Lugng d6i thi chat dgi! Trén ching dudng dai trong chién
lugc lo nha & cho moi ngudi dan, chac chan sé ngay cang xuat
hién nhimng yéu t6 tich cuc trong linh vuc NOXH nguoi that
viéc that, mat nhin thdy tay s& thdy chi khéng chi nhin thay
trén tivi nial
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DOANH NGHIEP

Vinamilk céng b6 bao cao phat trién
bén ving, chon cha dé: Net zero 2050

La mot doanh nghiép dudc danh gia cao veé cac thuc hanh ESG, Bao cao Phat trién
bén viing (PTBV) cua Vinamilk luén dugc cac nha dau tu, cong déng quan tam,
nghién cuu ki luéng. Nam thu 12 cong bé, Bao cao PTBV nam 2023 dugc Vinamilk
chon chu dé “bDé tam thay d&i — Net Zero 2050".

THEO CHUAN MUC QUOC TE NHUNG GAN GUI VOI
NGUGI1BPOC

Vinamilk ra mat cuén Bao cao PTBV dau tién vao nam
2012, phét hanh ty nguyén va doc lap véi bdo cdo thudng
nién. Tai thai diém do, chua c6 cac yéu cau bat budc vé lap
va cong bé bao cao PTBV. Bao cdo dugc tham chiéu theo
Chudn muc Sang kién Bao cdo toan cau vé lap bao cao PTBV
(GRI Standards) dugc phéat hanh bgi Global Sustainability
Standards Board (GSSB) vao nam 2016, diéu chinh ndm 2021.
Pay la chudn muc quéc té va phién ban mai nhat vé 1ap Béo
cao PTBV.

Bén canh d6, bao cao con trinh bay mét s6 chi tiéu dugc
c6ng bé bd sung theo huéng dan cta GRI danh riéng cho
linh vuc thuc phdm (GRI Food Processing). Cac muc tiéu va
hoat déng chién lugc trong dinh hudng ctia Vinamilk cling
gan véi cac Muc tiéu PTBV cuia Lién Hgp Qudc (17 Sustainable
Development Goals) va Khung PTBV nganh sira toan cau
(Dairy Sustainability Framework - DSF).

Dai dién doanh nghiép cho biét, két qua quan trong tu
du an vai DSF gitp Vinamilk dua ra 11 khia canh trong yéu
cung 6 khia canh uu tién vé PTBV. Day la mét budc ti€én quan
trong giup dinh hudng chién lugc PTBV cla Vinamilk di sat
vao trong tdm cla nganh sa.

Nam 2023, chd dé clia Bao céo la “Dé& tam thay ddi - Net
Zero 2050”, thé hién cac ndi dung lién quan dén 16 trinh thuc
hién muc tiéu Net Zero ctia Vinamilk nhu kiém ké khi nha kinh
theo I1SO 14064, cac don vi dat trung hoa Carbon theo tiéu
chudn quéc té PAS 2060:2014, cac chuong trinh hanh déng...

Thong tin dugc trinh bay bao gém phuong thic quan
ly, muc tiéu nham phéc hoa toan canh buc tranh hoat dong
trong nam, va dinh huéng PTBV cho tuong lai. Dé cao yéu té
minh bach, Bdo cdo PTBV clia Vinamilk luén dugc dam bao
béi dan vi kiém toan doc lap.

“Bén canh cdc loai bdo cdo phé bién nhu bdo cdo tai chinh,
bdo cdo qudan tri... Bdo cdo PTBV ngay cang dugc quan tam va
ddnh gid cao bdi nhiéu nha dau tu trudce khi ra quyét dinh dau tu
vao cdc md cé phiéu. Vi nhiing doanh nghiép minh bach théng

56| XAYDUNG 06.2024 | ISSN 2734-9888

HALRE NG FPHAT THIEN BEN YUNG
LAl NHAT

Pai dién Vinamilk nhén Gidai Nhdt Bao cdo PTBV trong
Cudc binh chon doanh nghiép niém yeét 2023.

tin va sé liéu PTBV, déi tuong ddu tién ho thu hat la nhiing nha
ddu tu té chic, nha ddu tu chuyén nghiép nudc ngoai, nha dau
tu I6n béi nhitng don vi nay thudng quan tdm dén quan tri va
chiéu sdu san xudt - kinh doanh, tinh trdch nhiém cta doanh
nghiép vdi cong déng. V€ lau dai, cdc thuc hanh PTBV cta cdc
doanh nghiép nay cing sé tdc déng dén nha ddu tu cd nhan”,
ong Truong Hién Phuang - Giam déc Cap cao CTCP Ching
khodn KIS Viét Nam.

TU ndm 2019 dén nay, Vinamilk ciing giam dan phat hanh
ban in va phat trién phién ban truc tuyén sinh déng, gilp
ngudi xem dé dang tra cru nhiing théng tin can thiét va gép
phan gidm gidy in, bao vé moi trudng. Diéu nay cho thay nd
luc ctia doanh nghiép trong viéc cai tién cudn bao cdo vén
kho khan, nhiéu sé liéu trg nén sinh ddng, dé hiéu hon vai
cong chung, tham chi la gidi tré hay cac em hoc sinh.

LAMBAO CAO ViLOI1iCH CHO CHINH DOANH NGHIEP
Cubi ndm 2023, Tha tudng Chinh ph ban hanh Quyét
dinh s6 1726/QD-TTg phé duyét Chién lugc phat trién thi
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Bdo cdo PTBV nim 2023 ¢6 nhiéu diém doi méi vé ca
hinh thirc va noi dung.

Bado cao PTBV Vinamilk la tai liéu nghién cvru hitu ich cho
cac em hoc sinh.

trudng chiing khoan dén nam 2030. M6t trong nhing noi
dung dang chu y la chi dao vé viéc ap dung théng lé vé tiéu
chudn maéi trudng, xa hoi va quan tri cong ty (ESG) tai cac
S& giao dich chiing khoan va Téng céng ty luu ky va bu tru
chiing khoan Viét Nam hudng t6i yéu té PTBV theo théng lé
quéc té.

Ong Truong Hién Phuong chia sé thém: “Cd nhdn téi ddnh
gid cao xu hudng céng bé bdo cdo PTBV vi thé gidi da di trudc
10-20 ndm réi, nhung mdéi duoc phé bién & Viét Nam trong
nhiing ndm gan day. Hién nay méi ¢6 doanh nghiép Ion chi
déng cng bé bdo cdo PTBV nhung téi hy vong, sau nay nhiing
doanh nghiép nhé va vira sé nhdn ra diém manh va sé di theo xu
hudng nay dé c6 thé mang dén nhing lgi ich tét hon cho ngudi
tiéu diing, céng déng va xa héi.”

NGi vé viéc thuc hién bao cado PTBV tU sém, ké ca khi chua
€6 cac quy dinh bat buéc, ba Tran Thai Thoai Tran, Giam doc
Phong Kiém soat ndi bo va Quén ly rdi ro Vinamilk cho biét:
“Dé ¢6 thé quan Iy hiéu qua khia canh PTBV, nén tdng co ban
cdn bdt déu chinh la co sé dir hiéu va su hiéu biét vé dir liéu. Vi
phuaong chdm nhing gi do luding duoc thi quan ly dugc, ddng sau
méi cubn bdo cdo la kho dit liéu khéng 16, gitp Vinamilk cé duoc
buc tranh ding va da vé thuc hanh PTBV cda céng ty. Diéu nay
cting gitip chiing téi cung cdp duoc di liéu chinh xdc, minh bach
vd théng nhdt cho cdc bén lién quan.”

LiNH VUC TRONG VEU

= AN

Ngi dung bdo cdo chia theo 11 khia canh trong yéu,
nguoi xem co thé truy cdp nhanh vao tirng khia canh.

i g

Mot s6 Bdo cdo PTBV ciia Vinamilk qua cdc nam

Viéc cac doanh nghiép niém yét lap bao cao ESG hay rong
hon la bao cdo PTBV dugc xem la yéu t6 quan trong trong
qua trinh nang hang thi trudng ching khoan. Céng bé Bao
cédo PTBV la thuc hanh rat can thiét cla doanh nghiép thé
hién su minh bach, chuyén nghiép va chu trong cho PTBV.

Budgc biét, Vinamilk c6 hdn mét quy trinh cho viéc 1ap bao
céo, theo d6, nhan su dugc phan cong cu thé dén ting linh
vuc va don vi thanh vién dé viéc thu thap dir liéu, soan thao,
céng bé dugc ddm bdo. C4 thé noi, véi 12 cudn béo cao PTBV
¢6 ham lugng théng tin, dit liéu khéng 16, Vinamilk 13 mét vi
du dién hinh vé su ch déng va chuyén nghiép. Cling nh dé,
doanh nghiép nay thudng xuyén gép mat tai cac gidi thuéng
I6n véi cac vi tri dan dau vé bao cao PTBV va thudng dugc
danh gia la “dang mong chd” hang nam.

Pai dién Hoi dong binh chon cta Cuéc binh chon doanh
nghiép niém yét 2023 chia sé: “Bdo cdo cta Vinamilk tiép tuc
la mét bdo cdo chudn, bao gém ddy du cdc chi tiéu va ldnh
vuc quan trong; dugc trinh bay suc tich, gon gang vdi sé lugng
trang bdo cdo trong muic vira phdi. Ngay tir dau bdo cdo, théng
diép cua Téng gidm déc da cho thdy mét su cam két cao cua
Ban lanh dao Vinamilk va su long ghép thanh cong yéu té6 PTBV
vdo trong chién lugc kinh doanh. Diéu nay thé hién & cdc dinh
huéng va cam két nghiém tic “dua phdt thdi rong béing 0 (Net
Zero) vao ndm 2050.”
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CHU TRONG DAU TU HA TANG GIAO THONG, QUY
HOACH

Thuc hién Nghi quyét s6 10-NQ/TU ngay 31/12/2021 clia Ban
Thudng vu Tinh Gy Hoa Binh vé tap trung huy déng nguon luc xay
dung huyén Luong Son dat tiéu chi dé thi loai IV, phan dau dén
nam 2025 dat tiéu chi don vi hanh chinh cap thixa, Huyén Gy Luong
Son da ban hanh cacDé an vé huy dong nguén luc dé trién khai.

Cac Dé an da dugc cap Gy Dang, chinh quyén tap trung lanh
dao, chi dao da huy dong dugc ca hé théng chinh tri cing toan
thé nhan dan vao cudc, chung tay thuc hién. Theo d6, ngay tu
dau nam, UBND huyén Luang Son da tich cuc cht dong céng
tac trién khai 1ap Quy hoach chung dé thi Luong Son lam co s&
xay dung chuong trinh phat trién dé thj Luang Son.

UBND huyén da ch déng bé tri vén ngan sach dé 1ap 06
d6 an quy hoach phan khu 6 don vi hanh chinh phudng. Cung
dé, 1ap 05 d6 an quy hoach chung xa, ban hanh Ké hoach thuc
hién 1ap va quan ly quy hoach trén dia ban huyén, lap cac quy
hoach chi tiét cac khu nha &, khu dau gia quyén si dung dat.
Bén canh do, huyén Luong Son tap trung cac ngudn luc nang
cap cac xa: Hoa Son, Nhuan Trach, Cu Yén, Tan Vinh, Ldm Son va
thi trdn Luong Son, nham dam bao dé cac dia phuong nay dén
nam 2025 dat tiéu chi don vi hanh chinh cap Phudng thudc thi
xa.Nha do, dén nay, dia ban huyén co ban da pha kin quy hoach
chung d6 thi, quy hoach chung xa, quy hoach phan khu d6 thi
cac don vi hanh chinh dinh hudng Ién Phudng, dong thai, chat
lugng cac d6 an quy hoach ngay cang dugc nang cao.

Mt khac, UBND huyén Luong Son cling diéu chinh, bé sung
ké hoach dau tu cong trung han 2021 - 2025, tap trung dau tu
cho xay dung két cau ha tang giao théng, chiéu sang, dién,
trudng hoc, tram y t€, tru s& lam viéc, cac cong trinh thuy lgi,
cdng trinh nudc sach, chg. Chinh vi vay, bd mat d6 thj va néng
thén clia Luong Son ¢6 nhiéu ddi mai.

Nhiéu du an dang di vao hoat déng c6 hiéu qua, gop phan
vao viéc chuyén dich co cdu kinh t& tang nhanh nang luc san xuét,
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gidi quyét viéc lam va thu nhap 6n dinh cho hang ngan lao déng.
Hé théng ha tang vlung trung tam huyén dang dan phét trién
theo hudng déng bé ca vé giao thong, thoat nudc, ha tang khu
cong nghiép, gido duc, y t& gdp phan tao diéu kién thuan lgi dé
mé& rong giao luu hang hoa, thiic ddy tang trudng va chuyén dich
o cau kinh té, gidam nghéo va dam bao an ninh - quéc phong.

Dac biét, tr ngudn von dau tu cong, 6 thang dau nam 2024,
céc co quan, don vi dugc giao chd dau tu da tién hanh khai cong
xay dung 22 cong trinh ha tang ky thuat, ha tang xa hoi, ti€p tuc
thi cdng 38 cdng trinh chuyén tiép tir ndm 2022, 2023.

Ban giao dua vao s dung 12 cong trinh, véi 18 km dudng
giao thong, kénh muong dugc nang cap, cai tao, mét so tuyén
dudng noi thi dugc dau tu dong bo via hé, hé théng thoat nudc,
chiéu sang, cay xanh; stia chira, cai tao, xay mai khoang 2.800
m? dién tich san cac cong trinh ha tang xa héi nhu trudng hoc,
nha van héa.

DaGi véi nguén vén khac co dugc tir viec thu hat dau tu,
huyén Luong Son ti€p tuc dau tu thi cong va khéi céng mai ha
tang ky thuat 08 dy an Khu dé thi, khu nha & tir nguén von ctia
cac nha dau tu trén téng dién tich khodng 210ha vdi téng von
dau tu gan 8.000 ty déng. Trién khai thuc hién du én Khu dé thi
thuong mai va nha & séng Bui véi dién tich 60,3%ha, téng muc
dau tu 5.000 ty dong.

DPang chuy, cac du an trong diém vé ha tang trén dia ban dugc
quan tam ddy nhanh tién do thuc hién, du an dudng vao KCN
Nhuan Trach téng muc dau tu 270 ty déng; duding H6 Chi Minh di
KCN Nhuan Trach 140 ty dong; dudng két ndi Luang Son - Xuan
Mai 1.000 ty déng; khu d6 thi Déng Trudng Son dién tich 98,34ha;
Khu dé thi sinh thai va dich vu Cltu Long 59,8ha; Khu d6 thi sinh
thai nghi dudng cao cap Lam San 66ha; Khu nha & cao cap dau
khi Hoa Binh 59,21ha; khu d6 thi sinh thai Viét Xanh 49,91ha. Khu
d6 thi thuong mai va nha & séng Bui vai dién tich 60,39ha.

Theo théng ké ctia UBND huyén Luong Son, udc tinh dén hét
6 thang dau nam 2024, ty |é dé thi hda toan huyén udc dat 54,1%.



DAY NHANH THUC HIEN CAC MUC TIEU BE RA

Pé s6m dua Luong Son trd thanh thi xa vao nam 2025,
huyén Luong Son sé tiép tuc trién khai, thuc hién va hoan thanh
cac muc tiéu dé ra. Trong do, tap trung day manh cong tac quy
hoach, phat trién d6 thi. Cu thé, d6i véi cong tac quy hoach,
huyén Luong Son ti€p tuc trién khai K& hoach thuc hién quy
hoach trén dia ban nam 2024; Thuc hién ra soét, diéu chinh kip
thdi cac d6 an quy hoach cho phu hgp tinh hinh phét trién trén
nguyén tac ddm bao phu hgp quy dinh hién hanh; T8 chic trién
khai cac d6 an quy hoach chung, quy hoach chi tiét. Timg budéc
nang ti lé pha kin quy hoach chi tiét xay dung trong cac d6 an
quy hoach chung trén dia ban huyén.

D4y nhanh tién d6 D6 an quy hoach chung dé thi Luong Son
dén nam 2045; ddy nhanh tién do lap cacDé an quy hoach phan
khu; lap quy hoach chitiét cac khu nha &, khu d6 thi. Banh gia, ra
soat tinh hinh thuc hién cac dé6 an quy hoach xay dung da dugc
phé duyét trén dia ban huyén.

Lam ré nhiing vudng mac, khé khan, bat cap trong qua
trinh thuc hién dé c6 co s& diéu chinh hodc dé xuat diéu chinh.
Hudng dén muc tiéu “Dén nam 2025 huyén Luong Son ¢a ban
tré thanh don vi hanh chinh cap thi xa, trén 50% don vi vi hanh
chinh cap xa lén phudng va trg thanh mét trong nhing trung
tam kinh té - xa héi ldn cda tinh, khac phuc cac ton tai clia qua
trinh phat trién dé thi hién nay”.

Déi véi cdng tac phat trién dé thi, huyén Luong Son tiép tuc
trién khai thuc hién Nghi quyét s6 10-NQ/TU ngay 31/12/2021
clia Ban Thudng vu Tinh Gy vé tap trung huy dong nguén luc
xay dung huyén Luong Son dat tiéu chi d6 thi loai IV, phan dau
dén nam 2025 dat tiéu chi dan vi hanh chinh cap thi xa.

Tiép tuc trién khai cac D& 4n Ban Thudng vu Huyén Gy huy
déng nguén luc, tap trung nang cap 06 don vi cap xa dat tiéu
chi don vi hanh chinh cap Phugng thudc thi xa dén nam 2025;
Chuong trinh hanh dong s6 15-CTr/HU ngay 04/8/2023 clia Huyén
UGy Luong Son va Ké hoach s6 209/KH-UBND ngay 29/8/2023 clia

UBND huyén vé viéc xay dung va trién khai D& an thanh Ip thixa
Luong Son va cac phudng thudc thi xa Luong Son vao ném 2025.

L6 trinh trién khai dugc huyén Luong Son cu thé hoa bang
céc gidi phap cu thé. V6i D6 dn Quy hoach chung, sau khi dugc
phé duyét Du toan va Ké hoach dau thau Quy hoach chung d6
thi Luang Son, du kién thang 6/2024, trién khai dau thau lua
chon don vi tu van khao sat, lap do an quy hoach, hoan thién hé
s du thao quy hoach trong thang 7/2024 va t6 chic xin y kién
t6 chic, ca nhan, cdng déng dan cu, théng qua Ban Thudng vu
Huyén Gy, HDND huyén, HDND tinh trinh B& Xay dung tham
dinh vao thang 9/2024. Dy kién Thu tuéng Chinh phti phé duyét
thang 10/2024, dam bao theo ké hoach dé ra.

Déi v6i chuang trinh phat trién dé thi, huyén Luong Son tap
trung lua chon don vi tu van 1ap Chuong trinh phat trién dé thi
sau khi trinh phé duyét D6 an quy hoach chung trong thang
9/2024, hoan thién hé so du thao, xin y kién cac co quan lién
quan, thong qua Ban Thuong vu Huyén Gy, HDND huyén, trinh
S& Xay dung tham dinh trong 11/2024. Dy kién UBND tinh Hoa
Binh phé duyét thang 12/2024, ddm bao theo ké hoach dé ra.

Theo ké hoach, huyén Luong Son cling sé lya chon don
vi tu van 1ap Chuong trinh phat trién dé thi sau khi trinh phé
duyét D6 an quy hoach chung trong thang 9/2024, hoan thién
ho sa du thao, xin y kién cac co quan lién quan, théng qua Ban
Thuong vu Huyén Gy, HDND huyén, HDND tinh Hoa Binh, trinh
B& Xay dung thdm dinh trong Quy 1/2025...

Ngoai ra, huyén Luong Son cling sé tap trung cac nguén
luc, st dung ngudn ngan sach nha nudc va cac nguén von khac
trong xa héi dé dau tu xay dung cac du an ha tang ky thuat, ha
tang xa hdi trén dia ban. Pay nhanh tién do thi cdng cac cong
trinh ha tang, cac dy an Khu d6 thi, khu nha &, khu sinh thai.
P4y nhanh cong tac giai phdng mat bang dé xay dung cac cong
trinh ha tang ky thuat, ha tang xa hoi va cong tac duy tu, bao
dudng hé théng ha tang ky thuat can dugc thuc hién thudng
xuyén, kip thoiz:
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Phan lép quan ly va su
dung khéng gian ngam
do thi

> AN NHIEN

Cudn sach chuyén tai kinh nghiem phat trién, quan ly
khéng gian ngam va dinh hudng xu hudng phat trién

khéng gian ngam cua Viet Nam...

eo d6, téng hap kinh nghiém st dung khéng gian
ngam ti Nhat Ban, nhém téc gia cho biét, néu so véi
cac nudc Tay Au, viéc khai thac khéng gian ngdm cla
Nhat Ban cho du ¢6 tiéu chudn ky thuat cao, nhung xét
vé mét chat lugng, con rat nhiéu diém can phai nghién cuu.

Dé phét trién khong gian ngam, chi véi mét suy nghi, phuong
phap luan sé khéng dap ting dugc. Mac du néi don gian la khong
gian ngam, nhung tuy vao ngudi chti s& hiiu, tuy vao do sau hién
trang st dung dat, ché do phap luat, ky thuat, du tinh muc dich
st dung dét trong tuang lai, viéc phat trién khéng gian ngdm &
méi nudc cling sé khac nhau. Piéu nay cling tuong tu nhu doi
vGi hinh théi dé thi. Ngudi ta can phai nghién ciu sirdung khong
gian ngam cho phu hap vdi loai hinh d6 thi, xét trén dac diém clia
d6 thi nhu la d6 thi I16n tap trung dan cu dong duc hay do thj dia
phuong c6 diéu kién khi hau khac nghiét.

Theo TS Nguyén Céng Giang, c6 thé phan chia khéng gian
d6 thi theo mat bang thanh 2 loai: (1) dat cong trinh cdng cong,
nhu cdng vién; (2) dat dan dung cé cac cong trinh kién tric thong
thudng cia ngudi dan. VGi mat bang nay, c6 thé b6 doc thanh 3 loai
gbm: (1) trén mat dat, (2) d6 sau nho, (3) d6 sau I6n. N6i cach khac,
¢6 thé phan chia khéng gian d6 thi thanh 2x3 = 6 loai khéng gian.

TS Nguyén Cong Giang cho rang, can thiét phai dinh nghia
cu thé hon vé thuat ngit “d6 sau nhd” va “dd sau I6n”. Trong do,
khéng gian ngam & d6 sau lén la khéng gian ma nhiing ngudi sé
hiu dat théng thudng khéng dugc phép st dung, la khong gian
ngam & dudi do sau tén tai cac cong trinh, dugc sir dung théng
nhat véi cac cong trinh trén mat dat va & dudi nén dat t6t ma
phan ddy mong clia cac cong trinh kién tric cham tai.

Tai Tokyo hién nay, nhi€u nai c6 nhiing quan thé kién tric
hung vima trudc hét la cac toa nhasiéu cao tang. Tang dat chiu luc
hé trg cho chiing dugc goi la tang cat soi dugc dam chat tét, hay
théng thudng con goi la tang soi, tai Tokyo dugc phan bé rong
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khap trir quan Setagaya-ku, mot phan viing triing Shitamachi, c6
do day maéi tang tur 5 - 20 m. Tang s6i nay tai khu vuc phia Nam
clia 23 quan ndi thanh sau dan theo huéng Bong Nam; tai khu
vuc phia Bac sau dan theo hudng Déng, Béng Bac; tai khu vuc
Shinjuku thi rai réng & do sau khoang 30 m; va tai quan Koto la
khodng 60 m. Tang sbi nay c6 thé trd thanh tiéu chudn phan chia
gitta do sau nho vai dé sau lén. Nhu vay, doi véi trudng hgp ving
Thu d6 Tokyo, khdng gian ngam & dé sau nho tuy theo vi tri ¢ su
khac nhau nhung phan I16n rai vao khoang tir 30 - 60 m, tinh tur
mat dat; con khong gian ngam & do sau Ién sé sau dudi mic do
vuanéu...

Vé quan ly va sir dung khéng gian ngam tai TP Ha Noi, PGS.
TS.KTS Pham Trong Thuét cho biét: Vai dién tich tu nhién hon
3.359 km?, quy m6 dan s6 du kién nam 2045 khoang 14,6 triéu
ngudi, Tha a6 Ha Noi sé la do thi cuc I16n. Do d6, viéc phét trién
mo hinh TOD (Transit Oriented Development) sé tang hiéu qua
sir dung dat, hiéu qua kinh t&, xa héi, méi trudng; giam khoang
cach di lai gilta noi & véi noi lam viéc, cac ctra hang; gidm do thi
hoa tran lan, bao vé tai nguyén dat dai; giam Un tac, tai nan giao
théng; dinh hudng cho phét trién dé thi ra bén ngoai...

Theo d6, TP Ha Noi can quy hoach quy dat phat trién dé thi
vé tinh, phuc vu giao thong nham khai thac hiéu qua cac tuyén
metro. .. Viéc phét trién va sir dung khéng gian ngam dé thi phai
thuc hién theo nguyén tic quy hoach théng nhat, phat trién toan
dién, s&rdung hop ly va quan ly theo quy dinh cla phap luat, tuan
tha va két hap vdéi cac loi ich xa hoi, kinh t€ va méi trudng, xem
xét nhu cau phong chéng thién tai va phong khéng dan dung...

Sach “Phan I6p quan ly va st dung khéng gian ngam dé thi”
clia nhém tac gia TS Nguyén Cong Giang (Chu bién), PGSTS.KTS
Pham Trong Thuat, TS Nguyén Ngoc Thanh, ThS.KTS Binh Luong
Binh, ThS V6 Thi Thu Hudng, do NXB Xay dung an hanh dudi 2
hinh thiic ban in va ban dién ti (ebook) vao cudi thang 5/2024.
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Ung dung céng nghé xir L niréc Dich vu tur vén, l&p dat, bdo hanh Cée thuromg hidu uy tin hang dau
hang ddu the gidd, thigt ké tal uu chuyén nghigép vii cac trung tam vé xlr nirére cong nghiép, loc ting
dép Umg mol nhu céu khach hang va doi tac trén pham vl tosn quéc. sinh hoat. Mang dén trai nghigm
vé nurde &n udng, sinh hoat va H& trgr e L trong 24 tigng, s&n pham va dich vu tuyét vl
san xuat.

Inkatek L& don vi nghién ciru, phét trién, dng dung céng nghé x{r lj nwéc clp véi céc thuong hiéu uy
tin hang déu. Phuc vu cho céc nhu cédu &n udng, sinh hoat, dich vu va sdn xuét céng nghiép.
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Trdi qua bé day lich st 125 ndm ra dsi va 94 ndm truyén théng Cdch mang, hién nay
Téng cdng ty Xi mang Viét Nam (VICEM) c6 10 nhd mdy véi 7 thuong hiéu va 16 ddy
chuyén céng nghé véi cong sudt khodng 30 triéu tdn xi mdng/ndm. Cdc nhd mdy
cua VICEM c6 cdng nghé tién tién, thiét bi hién dai tr cdc nuéc EU, G7. Bat nhip theo
cdch mang céng nghiép 4.0, VICEM dang tiép tuc tdi cdu tric mé hinh té chuc, doi
mMai sdng tao, nghién ctu cdng nghé xi mdng theo hudng khdong phdt thdi, tudn hodn
tu nhién, bdo vé mai trudng, tiét kiém tai nguyén va st dung nguyén, nhién liéu bang
bun thdi, rdc thdi thay thé mét phdn nguyén, nhién liéu khéong tdi tao. VICEM xung
ddng vai tro tru cdét nganh xi mang Viét Nam!

Théng tin lién hé:

TONG CONG TY XI MANG VIET NAM

PT: 02438512425; Fax: 02438512778

website: www.icem.vn; contact@vicem.vn

Dia chi: S6 228 Lé Dudn, phudng Trung Phung, quan Béng Da, Ha Noi
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CHUCNANG, NGANHNGHE HOATBONG

1. Tu véin gidm sét cong fac xay dung cong frinh dan dung va cong
nohiép,congtrinhhatangky thuat

2. Thiét k&, tham tra thiét ke xay dung cang trinh dan dung va cong
nohiép,congirinhhatangky thuat

3.Thigtké quyhoachxay dung.

4 Khaosatdiahinh, diachétcongirinh

5. Quan Iy dau uxay dung eng trinh dan dung va cong nghigp, cong Dia chi: Phﬁ Cu Loc- Quan Thanh Xuan- TP Ha Nai
tinhhatdngky thut Dien thoai: 0977565648

KINHNGHIEM VANANGLUC
Cang ty ¢ phan kién truc va xay dung VIETARCH, dugc thanh [ap nam
2010, fri gua 14 nam hinh thanh va phat trién, Cong ty da tham gia tu
van Thiétké, gidm st tham frava guan  du an nhigu cang trinh ca guy
madn, réi dai trén khap cdc tinh, thanh pha clia Viét Nam. Trong dd co
nhiéucang trinh mang tinh chét déc thiiva yéu cauky thuat cao. Cong
1y c0dding chuyéngia la céc KTS, Hoa siva kS cac chuyénnganh, c
béng cdp va trinh @6 cao. Cona ty da dé lai nhiéu tac pham dep, o gid
i, g6p phénvaosuphéttrién chung trong cac da thictia VietNam.

Email: lethuxanh@yahoo.com
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MAY MOC XE €0 GICI
PHUC VU KHAI THAC MO

* NGAY BAO CHi CACH MANG
- VIET'NAM 21/6

Dia chi: T6 dan phé s613, thi trén Lam, huyén Y Yén, tinh Nam Dinh
Tel: 02283.952.222 Fax: 02283.952.127

Email: ctytoanthangndegmail.com
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Phan tich két cau tuong kep nha nhiéu tang cé
thiet bi tieu tan nang luong chiu déng dat

Analysis of coupled shear wall in high-rise building with energy dissipation device
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TGM TAT

Bai bao phan tich két cdu twang kép co gén thigt bi tigu tan
nang legng chiu tac dang cia cac tran dang dat khac nhau
nham |am rd tinh higu qua gidm chan coa giai phap st dung
thigt bj tiéu tan ndng lrgng. D& ma hinh tinh toan twang kép ca
thigt bj tiu tan ndng lugng, nghién ciru st dung mé hinh khung
theo phuong phap phan tir hiru han. Cac thigt bj tiu tan nang
lreng duge gén vao doan giita coa dam ndi, [am viéc theo quy
lugt irng xir tré phi tuyén giira lic tac dung va bign dang trugt.
Phan tich ket cdu tueng kép ca gén thigt bj nhu trén trong
dam, bai béo sir dung chireng trinh Tinh toan khung gén thigt bi
gidm chén duge xay dung dua trén nén téng ngdn ngit [ap trinh
Matlab phign ban RZ017b. K&t qua phan tich ket cdu tuang kép
30 tang, gan thigt bj tieu tan ndng lrgng tai tat ca cac tang, vai
4 tran dang dat co dac tinh khac nhau cho thay giai phap sir
dung thigt bj tiéu tan nang lreng dat higu qué gidm chén cao
khi cang trinh chiu tac dang cia dang dat. Thang qua cac thang
st khao sat: chuyén vi ngang tai dinh, gia tc tai dinh va chuyén
vi ngang twong ddi theo tAng. ket qua khao sat cho thay mic da
gidm cla cac gia tri khao sat so séanh giira truang hop khang
dat thigt b tieu tan ndng lveng va dat 30 thiet bi dat tir 26 %
dén 46 %.

Tir khéa: Tuang kép; dam ndi; thigt bi tieu tan nang lugng; thist ke
khang chan.

ABSTRACT

This paper analyzes coupled shear wall structure with energy
dissipation devices that are affected by different earthquakes to clarify
the damping effectiveness of the solution using energy dissipation
devices. To model the coupled shear wall with energy dissipation
devices, the study uses the equivalent frame model according to the
finite element method. Energy dissipation devices are attached to the
middle section of the coupling beam, working according to the law of
nonlinear hysteresis between the shear force and the relative
displacement. To analyze the coupled shear wall structure with the
above device assigned in the beam, the coupled shear wall calculation
algorithm and the Analysis of the Frame with Damper (TTKGC) program
are built based on the Matlab version of the programming language
platform R2017b. Results of analysis of a 30-story coupled shear wall
structure, with energy dissipation devices installed on all floars, with 4
earthquakes with different characteristics, show that the solution of
using energy dissipation devices is effective in reducing high vibration
when the structure is affected by an earthquake. Through the survey
parameters: peak lateral displacement, peak floor acceleration, inter-
story drift ratio, the analysis results show the decrease in survey
values compared to the case where no energy dissipation devices and
placing 30 devices reached from 26 % to 46 %.

Keywords: Coupled shear wall; coupling beam; energy dissipation
device; seismic design.

1. GIGI THIEU

Hién nay, két cau nha nhiéu tang dugc st dung rdng rai trong
cac céng trinh dan dung nhd su phét trién nhanh chéng cla ca
cong nghé xay dung va ky thuat tinh toan. Cong trinh cang cao thi
cang chiu tac dong 16n hon véi cac méi nguy hiém tu nhién nhu
dong dat. Mot s6 tham hoa dong dat I6n trén thé gidi da xay ra
gan day co thé ké dén nhu tran dong dat manh 7,8 do richter tai
Thé Nhi Ky va Syria ngay 6/2/2023; hay tran dong dat xay ra & ban
dao Noto cua tinh Ishikawa, Nhat B&n manh 7,6 d6 richter ngay
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1/1/2024 ... Tai Viét Nam trong quy /2024, Trung tam Bao tin dong
dat va Canh bao song than da ghi nhan dugc 71 tran dong dat c6
d6 16n dudi 5 do richter trén lanh thd va vang bién Viét Nam. Vi
vay, viéc thiét ké va xay dung cac cong trinh nha nhiéu tang can
dam bao yéu cau vé dé cliing, dé bén va dé déo thich hgp dudi tac
doéng ctia dong dat.

Dé han ché su pha hoai cla cac cong trinh khi xdy ra dong dat,
van dé chiju tai trong ngang c6 mét y nghia hét stc dac biét va
dong vai trd quan trong trong hé két ciu chiu luc, mot sé hé két
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cdu dugc thiét k& dé€ chiu tai trong ngang nhu két cau tudng chiu
luc, hé két cau khung - vach, hay st dung thiét bi giam chan [1].
Trong cac tiéu chudn khang chan, tudng chiu luc con dugc hiéu
theo nghia vach ciing hodc tudng chiu cat. Khi tudng co kich thudc
I6n hon quy dinh, c6 thé chia tudng thanh cac tudng nhé hon, tao
ra tudng kép [2]. Trong thuc té&, két cdu tudng kép thudng dugc
thiét ké theo yéu cdu cho céc clia s6 trén cac buc tudng dau héi
bén ngoai, hodc cho cac clra ra vao hoac hanh lang trong cac buic
tudng bén trong. Két cau tudng kép bao gém hai hay nhiéu tudng
don dugc két néi bang dam hodc cac ban san theo chiéu cao tang.
Cac dam dugc st dung dé néi gilia hai tudng don véi nhau goi la
dam nai. Cac nghién ctu da chi ra rang dam néi la bo phan bi pha
hoai dau tién trong tudng kép khi dong dat xay ra va gap nhiéu
kho khan khi sta chira, thay thé sau do.

Paulay (1969) da xac dinh dugc hai ki€u pha hoai do cit cha
yéu xay ra trong dam néi dugc ciu tao bé tdng cot thép théng
thudng: pha hoai do kéo theo dudng chéo va pha hoai trugt do cat
[3]. D€ cai thién dd déo clia dam ndi, viéc st dung cét thép chéo
trong dam da dugc dé xuat bai Paulay va Binney (1974). Han ché
chinh cda viéc cau tao cét thép theo dudng chéo trong dam néi la
khé khan trong viéc dat va chi tiét cac thanh thép. Dé thao g& kho
khan trong viéc thi cdng dam néi bé téng cét thép chéo, Harries va
cdng su da tién hanh nghién ctu st dung dam néi thép lién két
vao tudng bé tdéng c6t thép, goi la tudng kép lién hgp tudng bé
tdng coOt thép va dam ndi thép. Ngoai ra, mot s6 thiét bi tiéu tan
nang lugng (TTNL) dat tai dam néi da dugc st dung gitp gidm tac
dong clia dong dat 1én két cau tudng kép, nhu thiét bi can kim loai,
thiét bi cdn ma sat, thiét bi can nhat [4], ... Cac két qua nghién clu
déu chi ra rang viéc st dung thiét bi TTNL tai dam ndi gitp tudng
kép cai thién vé dé cling va tang kha nang tiéu tan nang luong,
déng thoi dé dang thay thé bo phan tiéu tan nang lugng sau moi
tran déng dat. Tuy nhién, cac nghién ctu déu dang dung lai & viéc
thi nghiém riéng dam néi hodc phan tich két ciu tuong kép véi
tiing tran dong dat. Trong bai bao nay sé thuc hién phan tich két
cau tudng kép theo mé hinh khung, duéi tac déng cla céc tran
dong dat khac nhau, nham lam ré tinh hiéu qua gidm chén cda giai
phap st dung thiét bi tiéu tan nang lugng.

2. MO HINH VA CHUONG TRINH TiNH TOAN TUOGNG KEP CO
THIET BI TIEU TAN NANG LUONG

2.1 M6 hinh tinh todn tudng kép c6 thiét bj tiéu tdn ndng luong

Khac véi viéc st dung thiét bi giam chan la géi cach chan day
trong nha nhiéu tang, cé nhiéu khé khan trong thi céng va sia
chira khi can thiét. Thiét bi TTNL dugc gan trong dam néi nhu mé
td & Hinh 1 ¢6 thé don gian hon trong viéc ki€ém tra kha nang lam
viéc cla thiét bi sau moéi tran dong dat va thay thé néu can thiét.
Viéc thi cong két cau c6 thé sit dung phuong én thi cong tudng hai
bén trudc (Hinh 2), sau dé dat thép chd (hodc cac cach lién két
khac nhu buléng, bdn ma) va thi cong dam néi tai cac cao trinh
thiét ké sau.

,\, Thiét bi TTNL ,\,
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Hinh 1. M hinh cdu tao ddm ndi ¢ gan thiét bj tiéu tan nang lugng
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Hinh 2. Thi cong tudng kép gan thiét bj tiéu tan ndng lugng

Dé€ phan tich su lam viéc cla tudng kép c6 gan thiét bi TTNL
trong dam néi, can mé hinh hda toan b két cau tudng kép ciing
nhu tiing cau kién. Nghién ctu nay lya chon mé hinh khung theo
phuang phap phan ti hitu han d€ mé hinh tinh toan tudng kép cé
thiét bi TTNL (Hinh 3). Cac phan ti dién hinh cla khung tuong
duang bao gém: phan t cot (tudng), phan ti dam khéng cé thiét
bi TTNL va phan t& dam c6 thiét bi TTNL.

Hinh 3. Md hinh tinh todn tuGng kép c6 thiét bj TTNL
Phan ti dam néi cé thiét bi TTNL la mot loai siéu phan ti gém
cac bo phan (Hinh 4): hai phan cing & hai dau dam, thiét bi tiéu
tan nang lugng & gilla va cac doan dam néi cac phan cing véi
thiét bi tiéu tan nang lugng.
k

El = El El El =«

a, L b,
Hinh 4. Cau tao clia phan t& dam ndi ¢ thiét bi TTNL
Thiét bi TTNL dugc md hinh hoa bang mét lién két doc truc
khoéng bién dang c6 dé dai bdng khéng va mét lién két trugt. Do
cling cua lién két trugt ky hiéu la k (Hinh 4). Quan hé gilta luc cat Q
va chuyén vi tuong déi tai hai mép cua thiét bi (hai dau mut cla
cac doan dam) c6 dang Q=k(v)v (Hinh 5). Ma tran do cung cla
phan t&r dam c¢6 thiét bi TTNL theo phuong an dat thiét bi dé xuat
dugc xay dung dya trén nguyén ly cia co hoc phi tuyén, ap dung
dinh ly Engesser thi nhat [5].
0

O=k(v)v

0 v
Hinh 5. Dang quan hé luc ct, chuyén vi cla thiét bi
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2.2 Thudt todn va chuong trinh tinh todn tudng kép c6 thiét bj tiéu
tdn ndng luong

Phuong trinh gia lugng chuyén déng cda két ciu theo phuong
phép phan ti hiru han nhu sau:

[ i+ K {0} 7 g

DE gidi hé phuong trinh chuyén déng (1), nghién cdu st dung
phuong phap Newmark (phuong phap gia toc trung binh khong
déi) phan tich theo hudng tuyén tinh tiing doan, véi budc thai
gian At rat nhé. Do cac phan mém tinh toan két cau phé bién hién
nay nhu SAP2000, ANSYS, ABAQUS ... khéng c6 sén trong thu vién
phan ti thanh cé dac trung nhu trén, vi vay chuong trinh tinh toan
mai dé khéo sat su lam viéc clia tudng c6 gén thiét bj TTNL khi chiu
tdc dong dong dat da dugc thiét 1ap. Thuat toan tinh toan tudng
kép va chuong trinh Tinh toan khung gén thiét bi gidam chan
(TTKGC) dugc xay dung dua trén nén tdng ngdn ngl lap trinh
Matlab phién ban R2017b, s dung ma tran dé cing cta phan tu
thanh gén thiét bj TTNL da dé xuat [5].

~ 3.KHAO SAT TINH HIEU QUA CUA GIAI PHAP GIAM CHAN
BANG THIET BI TIEU TAN NANG LUONG
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Hinh 6. Két cdu tudng kép 30 tang

Nham danh gia tinh hiéu qua cla gidi phap st dung thiét bi
TTNL @é gidm tac dong cta dong dat lén két cau tudng kép, két
cdu dudc chon dé phan tich la tudng kép 30 tang c6 gan thiét bi
TTNL trén méi tang (Hinh 6). Tudng kép cé chiéu cao méi tang 3,2
(m), chiéu dai tudng 14,0 (m). Tudng c6 hai chan, méi chan dai 6,0
(m), ddm néi dai 2,0 (m). Chiéu day tudng thay déi theo chiéu cao:
0,70 (m) tai tang 1 va tang 2; 0,60 (m) tur tang 3 dén tang 8; 0,50 (M)
trong cac tang tur 9 dén 12; 0,40 (m) tai cac tang 13 dén tang 16 va
0,30 (m) véi cac tang con lai. Bé téng cap d6 bén B50 c6 mod dun
dan hoi E, =38000(MPa) . Dam néi (bao gdm cé cac tang cd thiét
bi TTNL va khong cé thiét bi) 1a dam thép hop, chiéu rong 0,250
(m), chiéu cao 0,700 (m), chiéu day 0,010 (m).

Cac tran dong dat dugc lua chon dé phan tich bao gém: dong
dat Northridge (gia t6c nén CAST360_DBE), dong dat Kobe (gia toc
nén KOBE), dong dat Chi-Chi (gia t6c nén TCU078) va dong dat
Landers (gia t6c nén IND). Théng tin clia cac tran déng dat dugc
thé hién tai Bang 1. Thiét bi TTNL dic trung bdi cac théng s6 Qy -
luc cat tai diém chay déo; hai dd ctng ki, ko, cu thé: O, =420(kN),

ke =5600(kN / cm), k,=56(kN / cm) (Hinh 7).
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Hinh 7. M hinh quan hé luc 3t va chuyén vi cGa thiét bi
Bang 1: Thong tin cac gia téc nén khao sat

Trén dong Gia toc nén PGA | My | Khodngcich | Diadiém | Nam
dat (g) (km)
Northridge | CAST360_DBE | 0,40 6,7 21 My 1994
Kobe KOBE 0,33 6,9 17,6 NhatBan | 1995
Chi-Chi TCU078 0,40 7,0 6,5 DaiLoan | 1999
Landers IND 0,11 73 56 My 1992

Pé xem xét tinh hiéu qua cla gidi phap gidm chan béng thiét
bi TTNL, bai bao thuc hién phan tich qua ba théng s6: chuyén vi
ngang tuang déi theo tang, chuyén vi ngang tai dinh va gia toc tai
dinh - day la cac théng s6 quan trong khi danh gia céng trinh chiu
tai trong ngang. Xét trudng hgp céc thiét bi dugc gan vao dam ndi
trén moi tang (30 tang) cla két cau tudng kép. K&t qua phan tich
tuong kép duéi tac dong clia gia t6c nén CAST360_DBE thé hién
trén Hinh 8 - Hinh 9. So sanh két qua tinh toan gilta trudng hop c6
thiét bi TTNL véi trudng hop khéng cé thiét bi, cho thay gia tri clia
chuyén vi ngang tuong déi theo tang dugc gidm xuéng 31,457 %
(tlr 0,604.102 xuéng 0,414.102) (Hinh 8).
------- Khong gén thiét bi

Thiét bi tai tang 1-30

25 :
20 :
o0
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Chuyén vi ngang tuong dbi theo tang (x1072)
Hinh 8. So sénh chuyén vi ngang tuong ddi theo tang cta tudng kép khi khong gan

thiét bi TTNL va thiét bi TTNL dat trén méi tang
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Hinh 9. So sanh chuyén vi ngang tai dinh tutng kép khi khdng gan thiét bi TTNL va
dat thiét bj tai tang 1-30

Hinh 9 thé hién biéu dé chuyén vi ngang tai dinh cla tudng
kép khi khéng gén thiét bi TTNL va gan thiét bj TTNL trén moi tang.
Gi4 tri I6n nhat ctia chuyén vi ngang tai dinh tudng kép khi c6 thiét

50 60
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bi TTNL gidm 46,363 % so vd&i khi khéng cé thiét bi (tir 37,489 cm
xuéng 20,108 cm). Bén canh két qua phan tich theo déng dat
Northridge, thuc hién phan tich két cau tuong kép dat thiét bi
TTNL trén mdi tdng dudi tadc dong clia cac tran déng dat khac:
doéng dat Kobe, dong dat Chi-Chi va déng dat Landers.

Hinh 10 thé hién biéu dé so sanh gia tri gia toc tai dinh cla tudng
kép dudi tac déng clia 3 tran dong dat Kobe, Chi-Chi va Landers
trong trudng hgp khong co thiét bi TTNL va thiét bi dugc gan trén
mai tang. Vai ca 3 gia toc nén trén gia tri gia téc tai dinh déu giam
dang ké& khi gén thiét bi TTNL trén toan bo cong trinh, trong dé
gidm nhiéu nhat la dudi tac dong cla tran dong dat Landers, khi

Hinh 12 thé hién chuyén vi ngang tuong déi theo tang clia tudng
kép dudi tac dong cuia 4 tran ddng dat so sanh gitia truong hop khéng
gan thiét bi TTNL va thiét bi dat tir tang 1 dén tang 30. V4i 4 gia t6¢c
nén khao sat, chuyén vi ngang tuong déi theo tang déu giam r6 rét,
trong do vai gia téc nén IND, chuyén vi ngang tuong déi theo tang
giam I6n nhat (35,225 %) tir 0,423.10% xudng 0,274.102

Bang 2: Muc dé gidm cua cac gia tri: chuyén vi ngang tai dinh,
gia t&c tai dinh, chuyén vi ngang tucng d6i theo tang so sanh gilia
trudng hop khéng dat thiét bi TTNL va dat 30 thiét bi véi cac gia
t6c nén khac nhau

dé gia téc tai dinh glam tU 0,363g xuong 0,228g.
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Hinh 10. So sénh gia tdc tai dinh tudng kép khi khong c6 thiét bi TTNL va thiét bi tai
tang 1-30 véi cac gia tdc nén: (a) KOBE; (b) TCUO78; (c) IND

Dudi téc dong cla tran dong dat Chi-Chi, chuyén vi ngang tai
dinh tudng kép gidm I6n nhat, tir 23,102 (cm) xuéng 14,869 (cm)
khi dat thiét bj TTNL trén ca 30 tang (Hinh 11).
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Hinh 11. So sanh chuyén vi ngang tai dinh tuang kép khi khdng cd thiét bi TTNL va
thiét bi tai tang 1-30 véi cac gia toc nén: (a) KOBE; (b) TCUO78; (c) IND
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Hinh 12. So sanh chuyén vi ngang tuong ddi theo tang cda tutng kép khi khong gan
thiét bi TTNL va thiét bi tai tang 1-30 véi cac gia toc nén khac nhau

Gian do gia téc Giam Giam gia Gidm chuyén
nén chuyénvi | téctaidinh vi ngang
ngang tai (%) tuong déi
dinh (%) theo tang (%)
CAST360_DBE 46,363 31,419 31,457
KOBE 35,442 29,490 32,848
TCUO078 35,638 31,596 26,070
IND 30,253 37,190 35,225

Bang 2 thé hién muic d6 gidm cac gid tri chuyén vi ngang tai
dinh, gia téc tai dinh va chuyén vi ngang tuong déi theo tang cla
tudng kép khi gén thiét bi TTNL trén méi tang, so sanh vaéi khi
khong cé thiét bi. Dudi tac dong cua tran dong dat Northridge, gia
tri chuyén vi ngang tai dinh gidm 16n nhat trong céac trudng hap
khéo sat (46,363 %), ngoai ra gia tri gia téc tai dinh va chuyén vi
ngang tuong doi theo tang giam lan lugt la 31,419 % va 31,457 %.
Vi tran dong dat Kobe, muc d6 gidm chuyén vi ngang tai dinh, gia
téc tai dinh va chuyén vi ngang tuong déi theo tang lan luot la
35,442 %, 29,490 % va 32,848 %.

Khao sat két cau tuang kép dat thiét bi TTNL trén méi tang chiu
tdc dong cula tran doéng dat Chi-Chi nhan thady gia tri chuyén vi
ngang tai dinh va gia toc tai dinh giam lan lugt la 35,638 % va
31,596 % so vai khi khéng dat thiét bi, trong dé chuyén vi ngang
tuong déi theo tang gidam 26,070 %.

Khi dat thiét bi TTNL, gia tri chuyén vi ngang tai dinh, gia téc tai
dinh va chuyén vi ngang tucong déi theo tang cla tudng kép déu
giam 16n hon 30 % dudi tac dong cula tran déng dat Landers, lan
luot 1a 30,253 %, 37,190 % va 35,225 %.

4, KET LUAN

Trén co s mo hinh dé xuat, thuat toan va chuong trinh tinh
toan két cau tuong kép co cac thiét bi TTNL chiu déng dat da xay
dung, bai bao tién hanh phan tich két cau tudng kép 30 tang c6
gan thiét bi TTNL tai cdc dam néi. K&t qua phan tich cho thay:

Gidi phap gidm chan bang thiét bi TTNL d6i véi két cau tudng
kép dat hiéu qua gidm chan cao thong qua céac thong s6 khao sat.
Vi 4 tran dong dat c6 dac tinh khac nhau vé dé I6n, khoang céch,
dinh gia t6c cho thdy gidi phap st dung thiét bi TTNL dat hiéu qua
giam chan rd rét khi cong trinh chiu tac dong ctia déng dat: giam
chuyén vi ngang tai dinh: 30,253 % - 46,363 %; giam gia toc tai
dinh: 29,490 % - 37,190 %; giam chuyén vi ngang tuong déi theo
tang: 26,070 % - 35,225 %.
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Anh huéng cua tro bay va nhiét dé ban dau
via bé téong dén dac tinh nhiét caa bé téng

khoi lon

Effects of fly ash content and initial temperature of concrete mixture on thermal

distribution of mass concrete
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2Vién Ky thuat cong trinh dac biét, Hoc vién Ky thuat quan sy

TGM TAT

Sur xudt hign cac vét nit nhigt 1a kha phd bign trong cac ket cdu be
tang khdi lan (BTKL) hign nay. Vi vy, viec thigt k& va lva chon
tham sd ddu vao cia vat ligu |3 hét sirc quan trong. Bai bao trinh
bay &nh hwéng cia ham legng tro bay (FA) va nhigt do ban déu
ciia hin hop bé tang dén nhigt da len nhat trong cac mAu bé tang
béng phuong phép thi nghiém va ma hinh sd. Su khéo sat duge
thuc hign trén 3 mau thi nghigm: My (I00% OPC), M, (70% OPC va
30% FA) va mau Mz (50% OPC va 50% FA). Két qué thu duec cho
thay, khi str dung ham lrgng tro bay cao thi lrgng nhigt toa ra
trong cac mau giam dang ké va thai diém dat nhigt da lan nhat
cham han khi sir dung chét ket dinh xi méng thang thuang. Ben
canh da, ca thé sir dung ma hinh sd dé ma phang va du doan nhigt
dd lén nhat trong céc mau bé tang My, Mz va Mz vai da tin cay cao.
Ket qua nghién ciu co thé duge s dung lam ngudn tham khao
trong tinh toan, thigt k& ngan ngira nit nhigt trong cac céu kién
RTKL

Tir khda: Nit nhigt; bé tang khdi lan; thiy hda xi mang; tro bay;
nhiét dd lan nhat.

ABSTRACT

The occurance of thermal cracks is quite common in mass concrete
structures. Therefore, the design and selection of material input
parameters to prevent thermal cracks play an important role. The
paper presents the influence of fly ash (FA) content and initial
temperature of concrete mixture on the maximum temperature in
concrete samples with using both experimental method and numerical
model. Three experimental samples: Ml (100% OPC), M2 (70% OPC and
30% FA), and M3 (30% OPC and 0% FA) are used. The obtained
results show that, When the fly ash content is high, the amount of heat
released in the samples is significantly reduced and the time of
reaching the maximum temperature is slower than when using cement
binders only. Besides, numerical models can be used to simulate and
predict the maximum temperatures in concrete samples M1, M2, and M3
with high reliable results comparing to that of experimental method.
The research results can be used as a reference in design to prevent
thermal cracking in mass concrete structures.

Keywords: Thermal cracking; mass concrete; cement hydration;
fly ash; maximum temperature.

1. GIGI THIEU

K&t cdu BTKL thudng duoc st dung trong nhiéu linh vuc xay
dung khéac nhau nhu: dam chuyén, méng nha, moéng tru cau, dam
cau, mong tru dién giod.... Trong nganh thay Igi con dugc biét dén
vGi két cdu dap va ké chan nudc. K&t ciu bé téng dugc xem la khoi
I6n khi qua trinh thay héa clia xi mang c6 kha nang gay ra nguy co
gay nut nhiét [1-2]. Trong qua trinh bé tdng dong ciing, phan Ung
thay héa cta xi mang sinh ra lugng nhiét rat 16n, moét lugng 16n
lugng nhiét dugc tich tu bén trong khoi bé téng va lam cho nhiét
dd trong khéi bé tong tang cao, trong khi nhiét d6 cda khéi bé
tong tai bé mat noi ti€p xuc véi moi trudng nhanh chong giam
theo thdi gian, hdu qud la gay ra chénh léch nhiét dé gitta bén
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trong va phan bé mat khéi bé téng. Qua trinh thay d&i nhiét dé
trong cau kién BTKL c6 thé phan chia lam 3 giai doan nhu sau: ting
nhiét, giam nhiét va én dinh nhiét, dugc trinh bay trong Hinh 1 [3].

Cac tai liéu nghién ctu vé bé téng khéi 16n déu cho rang bé
téng bi nut 1a do Ung sudt phap sinh ra tUr su thay ddi thé tich
khéng déu va bi kim gilt clia khéi bé tong. Su thay déi thé tich nay
phat sinh tir nhiéu yéu t6, tuy nhién yéu t6 quan trong bac nhat do
chinh la sy chénh léch nhiét dé AT gitta phan bén trong long bé
téng va phan bén ngoai ti€p giap véi méi trudng xung quang cla
khéi bé téng. Khi d& chénh léch nhiét do AT da 16n sé gay ra hién
tugng co gian khéng déu gilia bé tdong phan trong c6 nhiét dé cao
va bé téng phan ngoai c6 nhiét d6 thap hon [4].
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Hinh 1. Céc giai doan thay ddi nhiét o ciia BTKL

C6 nhiéu yéu t6 anh hudng dén su tang nhiét do va nhiét do
I6n nhat trong khoi bé tdng nhu: ham lugng va loai xi mang dugc
sir dung trong cdp phéi bé téng, chiéu day I&p d6, nhiét d6 moi
trudng, va diéu kién dudng ho... Trong bai bdo nay, nghién ctu
thuc nghiém két hgp moé phéng sé nham xac dinh nhiét dé I6n
nhat trong khéi bé téng véi cac trudng hop st dung cac cap phéi
bé téng tuang Ung véi ham lugng tro bay thay thé viia bé téng ti
0% dén 50% va diéu kién nhiét dé ban dau cta cac hén hgp via
thay déi tir 18°C dén 30°C.

2. PHUONG PHAP NGHIEN CUU

2.1.Vatliéu

Chat két dinh dugc sit dung bao gém xi mang Portland loai |
(OPCQ) va tro bay (FA). Thanh phan héa hoc cia xi mang va tro bay
st dung trong nghién ctiu nay dugc néu trong Bang 1 [5].

Bang 1. Thanh phan héa hoc clia xi mang va tro bay thit nghiém

Ty 1é tro bay thay thé chat két dinh trong nghién ctiu nay 1a 0%,
30% va 50% tinh theo khéi luong cla t6ng luong chat két dinh.
Trong céc thuc hién thi nghiém xac dinh d6 tang ban doan nhiét,
t4t ca cac cap phéi bé tong déu kiém soat ty 1& Nudc/Chat két dinh
bang 0,5. Thanh phan cdp phéi ctia cac hdn hop vita bé téng dugc
thé hién trong Bang 3.

Bang 3. Ty lé trén hon hop bé tong

vay | Hon E::fggj m)a“(lng Trobay | Nuoc | Cit | Dadim
3 3 3 3
o | | oy | b | i) | Ggim) | gy
100 30
T 5 | 34094 | 0 | 17047 | 82064 | 123670
18
30
Mo | 0% o s | o2 | 6287 | s2064 | 123670
+30FA
18
500PC |—>0
M, 25 | 15817 | 15817 | 15817 | 820,64 | 123670
+50FA 13

Thanh phan héa hoc
(% khéi ugng) OPC FA
SiO2 15,28 50,26
Al,O3 3,25 22,51
Fe 03 3,83 6,96
Cao 71,52 2,58
MgO 1,36 117
Na.O 0,07 0,31
K20 0,72 3,98
SO3 3,18 0,55
LOI - 9,70

Ngoai ra, trong cac cap phdi bé téong duoc thiét k&, da dam c&
1cm x 2cm va cét séng dugc st dung lam ¢6t liéu thé va min.

DE& nghién ctu anh hudng cla nhiét 6 ban dau cta hén hgp
vita bé tdng dén su tang nhiét do cta khéi bé tong thi cot liéu va
nudc tron bé tong dugc lam lanh trudc khi tron dén mdc nhiét do
ban dau ctia hén hgp viia theo thiét ké. Ba kich ban vé nhiét do
ban dau khac nhau ctia hén hgp bé tong la 30°C, 25°C va 18°C
dugc st dung trong nghién ctu nay. Cac diéu kién cta nhiét do
clia vat liéu dugc st dung trong nghién cdu nay dugc trinh bay
trong Bang 2.

Bang 2. biéu kién vat liéu st dung

Nhiét d6 ban Piéu kién vat liéu
dau (°C)

30°C - Xi mang, c6t liéu, tro bay, va nudc tron dugc
gitr & nhiét d6 30°C.

25°C - Xi mang, c6t liéu, tro bay, va nudc tron dugc
lam mat & 25°C.

18°C - Xi mang, c6t liéu, tro bay, va nudc tron dugc
lam lanh ¢ 18°C.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp thi nghiém

Anh hudng clia nhiét d6 ban dau cta hén hop bé tong va ham
lugng tro bay thay thé trong hén hgp vita bé tdng dén su gia ting
nhiét d6 cta bé tong dugc danh gia bang cach do dé tang ban
doan nhiét. Tang nhiét d6 ban doan nhiét cta bé téng khéi I6n
trong nghién ctru nay dugc do thuc hién trén cac mau khéi bé
téng co kich thudc 50 x 50 x 50 cm. D€ gidm thiéu nhiét do thoat
ra bén ngoai, 16p x6p cach nhiét c6 d6 day 80 mm dugc st dung
dé phl xung quanh cac mau bé tong sau khi bé téng dugc d6. Cac
sensor do nhiét loai K dugc st dung dé I13p dt bén trong long cla
cac khéi d6. S6 liéu quan trac su thay déi nhiét dé trong khéi bé
téng dugc thu thap sau méi 1 gid trong khoang thaoi gian 72 gio
tinh tur khi d6 bé téng. Viéc 14p dat van khuén cho thi nghiém dugc
thé& hién nhu trong Hinh 2.

Hinh 2. Lap dat van khudn dé thi nghiém do nhiét

2.2.2. Phuong trinh PTHH

Phuong phap PTHH dua trén viéc giadi phuong trinh vi phan
cla ly thuyét truyén nhiét [6]:

g(kng‘Fi k a +g(kz@)+qupcg, (4)
ox\ “ox) ov\ Toy) oz\ oz or

trong do: t - ham nhiét do phu thudc vao khéng gian va thoi
gian, °C; ky, ky, kz - hé s6 khuéch tan nhiét cta vat liéu theo phuong
clia cac truc toa do ox, oy, 0z (k« = ky = k. = A/c.p), m¥/s; qv - lugng
nhiét do cac nguén bén trong sinh ra tai mot thai diém nhat dinh;
¢ - nhiét dung riéng, kJ/kg.°C; p - khéi lugng riéng clia bé tong,
kg/m?; © - thoi gian d6ng cling clia bé téng, ngay.

Khi gidi phuong trinh (4) can biét diéu kién ban dau (nhiét do
ban dau cta khéi d6) va diéu kién bién. Trén cac bé mat cta khdi
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bé tong vaéi moéi truang khong khi xung quanh, st dung diéu kién
bién trao d6i nhiét véi méi trudng [6].
ot
A - h(t,—t,),
(5)

trong d6: ot/on - gradient nhiét dé theo phuong phép tuyén; h
- hé s6 truyén nhiét, W/(m2.°C); ts - nhiét d6 bé mat bé téng, °C; ta-
nhiét d6 méi trudng, °C.

DE gidi bai toan ché do nhiét d6 trong khéi bé téong khéi I6n,
phuong phap phan ti hitu han dugc ap dung véi su trg gilp cta
phan mém Midas Civil.

2.2.3. M6 hinh héa

Xem xét khéi bé tong c6 kich thudc 0.5m x 0.5m x 0.5m dugc
mo phéng s6 trong diéu kién doan nhiét (khédng co su truyén nhiét
vGi bén ngoai) v6i nguén nhiét dugc sir dung theo céng thic gan
dung. Do tinh d8i xtiing clia mau bé téng nén 1/4 kich thudc khoi
bé tong dugc sir dung trong mé hinh s6 (Hinh 3). M6 hinh st dung
phan t Solid 8 nut v6i 5096 nut va 4225 phan tu.

Hinh 3. M6 hinh mdt phan tu khdi bé tong c6 kich thudc 0.5mx0.5mx0.5m

Nhiét dé tai tam cla khéi bé téng xap xi bang nhiét 6 doan
nhiét. Qua trinh tang nhiét d6 va hinh dang dudng cong c6 thé
thay déi tuy theo thanh phan cda hén hgp bé téng, nhiét d6 ban
dau cGa hén hgp bé tong. Pudng cong doan nhiét cé thé duogc xac
dinh theo phuong trinh (6) [7].

Tty =K(1-e™), (6)

Trong d6: T - lugng tang nhiét do doan nhiét tai thai diém (°C);
a - hé sé tang nhiét do (t6c d6 phan Ung); K - muc tang nhiét do
cudi cling thu dugc bang thtr nghiém (°C); t - thai gian (ngay); K va
a la cac gia tri kinh nghiém phu thudc vao lugng xi mang du kién
trong 1m? bé téng, loai xi mdng va nhiét dé ban dau cta hon hgp
bé tong.

Cac tinh chat ca ly clia bé téng dugc trinh bay trong Bang 5.

Bang 5. Cac tinh chat co ly cia vat liéu bé tong

déng ran, nhiét dé 16n nhat trong tam khéi d6 c6 thé 1én dén 85°C
d6i vai cau kién BTKL khi st dung bé tong xi mang théng thuéng.
Su chénh léch nhiét d6 gilra tam va bé mat hodc gan bé mat I6n
dan dén Ung suat kéo hinh thanh va gay ra cac vét nat nhiét. Su
chénh léch nhiét d& nay cé thé phat sinh do bé téng la vat liéu c6
tinh dan nhiét tuong doi thap. Diéu nay thudng xay ra déi véi
nhimng khéi d6 I6n, nhiét dé ting trong sudt qua trinh thay héa
cla xi médng.

Trong nghién ctu nay, tac gid khdo sat anh hudng cda ham
lugng tro bay thay thé cho xi mang lan lugt la 0%, 30% va 50%.

Thuc hanh do nhiét d6 tai 1 vi tri (chinh tam) va xac dinh bai
phuong phap phén td hiu han tai 1 diém chinh tam dé dua ra
nhan xét, d6i chiéu. Cac dién bién nhiét dugc thé hién trong hinh
Ung vdi trudng hop nhiét d6 ban dau ctia hén hgp bé téng la 30°C
dugc trinh bay trong céc Hinh 4.

% el

1T Tham sé Bé téng
1 Hé s6 dan nhiét, W/(m.°C) 2,31

2 Nhiét dung riéng, KJ/(kg.°C) 0,96

3 Khéi lugng riéng, kg/m? 2400
4 Hé sé gian nd nhiét, 1/°C 1,0x10°
5 Hé s6 Poison 0,2

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia ham lugng tro bay dén trudng nhiét dé
trong BTKL

Nhiét thiy héa cla xi mang tai tdm khéi d6 sé ting dot bién
theo thai gian trong cau kién khoi BTKL. Trong thoi ky bé téng
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Hinh 4. Phat trién nhiét do theo thoi gian cla cac diém quan trac trong céc khéi bé
tng: (a) mau My, (b) mau My, va (c) mau Ms

Tu két qua thu dugc clla cdc mau ta c6 nhan xét nhu sau: Véi
mau M st dung 100% xi mang PC50 c6 nhiét d6 cao nhat 64,9°C &
vi tri tam khéi d6 sau 20 gid khi d8. V&i mau M, sit dung 70% xi
mang va 30% FA thi nhiét d6 I6n nhat tai tam khéi @6 1a 55,4°C sau
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24 gig khi d6. V6i mau Ms st dung 50% xi mang va 50% FA thi
nhiét d6 16n nhat tai tam khéi d6 1a 50,6°C sau 30 gid khi d8.

Tu nhitng gia tri nhiét dé thu dugc trén cho thay, khi thay thé xi
mang bdi tro bay dén 50% ham lugng chat két dinh thi nhiét do
I6n nhat tai tam cda khéi d8 gidm dang ké tr 64,9°C xuéng 50,6°C.
Bén canh dé, thoi diém nhiét do dat gia tri I6n nhat (ng véi céc
méau clng tang lén khi ham lugng tro bay tang lén. Diéu c6 c6
nghia, téc d6 tang nhiét trong khéi cham lai khi tang ham lugng
phu gia tro bay thay thé xi mang.

Su gidm nhiét do khi hén hgp st dung tro bay dugc ly giai nhu
sau: do gidm dugc lugng dung xi mang nén nhiét toa ra trong qua
trinh hydrat hoa ctia xi mang giam, khi st dung tro bay thay thé
mot phan khéi lugng xi mang, phan Ung puzzolanic xay ra rat
cham, nhiét d6 trong bé tong tang tu tU trong mot thoi gian dai.
Su cé mat cla tro bay da lam qua trinh hydrat héa ctia G:S cham lai
trong giai doan dau do tri hoan su hinh thanh mam Ca(OH). ma
nguyén nhan 1a su hap thu héa hoc cac ion Ca?* 1én bé mat hat tro
bay, lam gidm néng d6 Ca?* trong dung dich. Bén canh d6, NaOH
ma tro bay tao ra sé lam tang ham lugng kiém c6 trong viia, luong
kiém nay dugc cho la nguyén nhan lam hoa tan cac thanh phan
silicat va aluminat trong tro bay. Cac thanh phan nay gay anh
hudng lam cham dén sy hinh thanh Ca(OH); va C-S-H.

Ngoai ra, su anh hudng clia ham lugng tro bay clng anh
huéng khéng dang ké dén qua trinh hydrat héa ctia khodng C2S
trong 14 ngay dau. Bén canh do, su c6 mat cua tro bay lam qua
trinh hydrat khoang GA va CAF bi chdm lai.

Bang cach don gian hoa viéc qua trinh thi nghiém, nhém tac
gida mé hinh héa PTHH khoi bé téng c6 kich thudc
0.5mx0.5mx0.5m véi diéu kién nhu mo hinh thi nghiém. Két qua
thu tai tdm khéi d6 dugc so sanh véi nhiét d6 tdm khéi dé cho do
chinh xac cao. Piéu d6 c6 thé noi lén, trong diéu kién nao do,
chdng ta c6 thé mé phéng s6 dé du doan dugc nhiét do 16n nhat
trong khéi bé tong véi ham lugng tro bay khac nhau.

3.2. Anh huéng ctia nhiét d6 ban dau hén hop bé tong dén
truong nhiét dé trong BTKL

Hinh 5a thé hién dién bién nhiét do tai tam khéi bé tong véi
céc loai hén hop bé tdng khéac nhau. C6 thé thdy, sau khi d6 bé
téng, nhiét dé tai tam cla khoi bé tong tang Ién dén gia tri nhiét
doé t6i da va sau do6 giam dan theo thdi gian. Véi cap phoi bé tong
Ms, nhiét dé tang téi da tir 50,2°C dén 64,9°C khi nhiét d6 ban dau
cGa hén hgp bé tong tang tir 18°C dén 30°C. Nhiét do l6n nhat
trong khéi bé tong vai hén hgp cap phdi M2 tang tir 42,5°C 1én
55,4°C khi nhiét d6 ban dau ctia hdn hgp bé téng tang tir 18°C 1én
30°C. Déi vai cap phoi Ms, nhiét d6 I6n nhat trong khéi bé tong
tang tu 36,9°C dén 50,6°C khi nhiét d6 ban dau ctia hon hgp bé
tong tang tu 18°C Ién 30°C. Do do, viéc gidam ham lugng xi mang
lam giam dang ké nhiét dé t6i da bén trong khéi bé téng.
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Hinh 5. Mi quan hé giia nhiét d ban dau cda hon hgp bé tong vdi nhiét d6 I6n nhat
trong khi bé tong vdi cac cap phdi khac nhau

Anh huéng ctia nhiét dé d6 hén hop bé tong dén nhiét do téi
da dugc trinh bay trong Hinh 5b. Hinh 5b cho thdy méi quan hé

gilra nhiét do6 t8i da trong két cau bé téng khéi I6n va qua trinh d6
hén hgp bé téng ban dau bang phuong trinh tuyén tinh:

Mi:y1 = 22,18 + 1,47*x v6i R? = 0,90; M2: y2 = 17,78 + 1,29%x véi
R? =0,96;

Ms:ys = 10,45 + 1,37*x v6i R = 0,97.

Tu két qua thu dugc co thé thay viéc sir dung tro bay thay xi
mang giup gidm nhiét d6 t6i da trong két cdu BTKL cla qua trinh
dong cuing bé téng.

M&i quan hé gir nhiét d6 ban dau cta hén hgp bé tong dén
nhiét d6 I6n nhat trong cac khéi bé téng la quan hé tuyén tinh.
Mdrc tang nhiét d6i v6i mau M, la 16n nhat, khi tang 1°C cta hén
hgp ban dau bé téng thi nhiét dé Ién nhat tang 1,47°C trong khi do
thi mau Ms tang 1,29°C. Biéu nay cho thay, khi st dung tro bay, da
lam chdm va gidm qua trinh tang nhiét khéi bé téng.

4, KET LUAN

4.1. Khi stt dung cap phdi bé tdng véi ham lugng 100% xi méng
thi nhiét do I6n nhat trong khoi bé téng dat gia tri dao dong tur
50,2°C dén 64,9°C tuang Uing véi nhiét dé hén hop ban dau cda bé
téng tir 18°C dén 30°C. DE gidam nhiét do 16n nhat trong tam khai
bé téng, trong nghién ctu nay da si dung lugng tro bay thay thé
xi mang vGi 30%, 50% khoi lugng chat két dinh thi lugng nhiét
gidm dang k&, nhiét d6 I6n nhat dao déng tu 36,9°C dén 50,6°C
(d@6i véi mau Ms) tuong Ung véi nhiét @6 ban dau ctia hén hgp bé
téng tir 18°C dén 30°C.

4.2. Mé&i quan hé nhiét do I6n nhat trong tam khoi bé téng va
nhiét d6 ban dau ctia hdn hgp bé téng cho ca 3 cap phdi la dang
bac nhat. Khi tdng 1°C nhiét d6 ban dau ctia hon hop bé téng thi
nhiét d6 I6n nhat trong khéi bé téng tang xap xi 1,3°C. M&i quan
hé gilta nhiét d6 ban dau cta hén hgp bé téng va nhiét do 16n
nhat trong khéi bé téng dugc cho béi biéu thirc sau:

Mi:y: = 22,18 + 1,47*x vGi R2=0,90;  Maxy> = 17,78 + 1,29%x
véi R? = 0,96;

Ms:ys = 10,45 + 1,37*x v6i R = 0,97.

4.3. Viéc m6 phdéng s6 dé danh gia muc d6 anh huéng ctia ham
lugng tro bay, nhiét d6 ban dau ctia hdn hgp bé tong dén nhiét d6
I6n nhat trong khéi bé téng c6 d tin cay cao, c6 thé mé phéng s6
véi diéu kién thi nghiém tuong tu dé gidm chi phi thi nghiém ma
van dat dugc két qua mong doi.

L&i cam on

Nghién ctu nay dugc thuc hién dugi su ho trg ti nguén kinh
phi NCKH cho Dé tai khoa hoc cong nghé cap Bo (Ma s6: B2022-
MBS-08) clia B6 Gido duc va Pao tao.
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ABSTRACT

Metro systems are integral to modern infrastructure and are in a
constant process of development. Designing tunnels in soft soil
demands consideration of various factors to optimize construction
costs and ensure safety. This article addresses the challenges of
constructing urban tunnels in soft ground using tunnel boring
machines, emphasizing geological behavior, tunnel lining loads, and
soil displacement. FEM analytical and simulation methods are
employed to calculate surface settlements, face-support pressure,
and lining load, with a focus on evaluating geological influences on
subway line design. TBM-driven tunnel construction induces short-
and long-term ground deformations in soft soil, influenced by
heading face support. shield skin friction, and gap grouting.
Realistic 30 simulations are increasingly essential to
understanding the interaction between TBM-driven tunneling and
surrounding soil, providing reliable estimates of settlements and
associated risks, especially in urban tunnel projects.

Keywords: Soft soil; geological behavior; lining load; soil
displacement; surface settlements; face-suppart pressure; tunnel
boring machine.

TOM TAT

Ha thing tau dién ngdm 3 mat phén khang thé thigu trong co st ha tang
hién dai va dang trong qua trinh phét trign khang ngimg. Thigt k& ham
trong dat yéu doi hai phai xem xét nhiéu yéu td dé tai vu hoa chi phi thi
cing va dam bao an toan. Bai bao nay dé cap dén nhing thach thirc khi
xay dung duwing hém do thj trong d&t yeu bing may dao ham TBM, nhén
manh dén dic diém dia chét, tai trong tac dang [&n va ham va chuyén vi
chia dat da xung quanh duwrng hém. Cac phuong phép phan tich va ma
phang phén tir hitu han FEM duge st dung dé tinh toan d lan bé mét, ap
Iirc chaing dit guong dao va tai trong tac dang [en va ham, tap trung vao
viec danh gia anh hudng cia dia chéat dén thigt ke tuyén tau dign ngdm.
Viec xay dung duang ham bing may dao ham gy ra céc bign dang ngén
han va dai han trong dat y&u, bj anh hudng b ap lue can bing guong dao
ir dau méy, ma séat bé mat khien va dét da va ap luc phun vira l8p day &
khe her dudi khign. Ma phang 3D thyc t& ngay cang cén thigt dé higu dugc
sur tuong tac giira dutng ham thi cong bang may dao ham va dat da xung
quanh, cung cp cAc wdc tinh dang tin cay vé da lin va cac rdi ro lign
quan, dac biét 13 trong céc dy an dwimg hém da thi.

Tir khoa: Dat y&u; tng xir dia chat; tai trong tac déng 1&n va hdm; chuyén
vi clia dét dé; ldn bé mat; &p lye chang di quong dao; may dao ham.

1. INTRODUCTION

Ground behavior is one of the most essential characteristics in
urban tunnel construction, as stability and deformation can cause
serious problems. When choosing a tunneling system for soft soil
using a tunnel boring machine (TBM) with earth pressure
compensation (EPB), the system offers significant advantages in
overcoming major issues related to ground behavior. When using
TBM, consider particular aspects: shallow overburden due to cost
and functionality, structures on the ground surface, foreign objects
in the ground such as drainpipes, foundations, anchors, etc., and
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alignment and constraints regarding material transport and TBM
access.

Appropriate planning and geotechnical exploration may help
overcome these difficulties. The design of TBM tunnels must
consider the previous aspects; the main problems regarding design
are summed up in the following points: Measures to control ground
behavior loads on the liner, structural design, and prediction of
ground displacements.

The following sections will discuss the existing methods to
assess these three focuses. In addition, geology, changing
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conditions in the ground due to lenses, boulders, etc,, and the 2.GEOLOGICAL AND HYDROGEOLOGICAL CHARACTERISTICS
presence of groundwater must be considered for tunnel design to OF THE AREA WHERE UMRT HANOI LINE NO.3 IS LOCATED
select the best construction method and reduce risk scenarios. Soft 2.1. Geological characteristics
soils represent a challenging condition for tunnel construction. 7 AN A%

Realistically modeling shield-driven tunneling processes, \:\F
particularly excavation and Tunnel Boring Machine (TBM) 5 e _
advancement, poses challenges in existing finite element models. J\Q\P !
Understanding interactions between the shield machine and e O— )y ey
surrounding soil is crucial for tunnel construction insight. Existing ,‘"""“"v\;-fj'-u,,;
models face challenges in simulating the excavation process and - B %)
often lack a realistic kinematics model for the shield machine. A R (e &=
three-dimensional finite element model prototype has been Figure 1. Description of UMRT Line No.3 (Urbanist Hanoi 2018)
successfully developed for simulations in soft soil, enabling Package CP03 includes four underground stations and the central
systematic numerical studies. This model has been extendedforsoft  ynnel along the inter-stations stretches, apart from ausxiliary structures
soils and advanced constitutive models, contributing to an ke the Emergency Shaftand the Ramp connecting the elevated system
integrated design support system for mechanized tunneling. {5 the underground section. The main tunnel comprises +two single-
Various finite element models have been proposed to address  yrack tubes linking the stations together, summing up to 2.6 km of
excavation process simulation difficulties, including removing finite mechanized tunnel. The segmental lining consists of a 5700 mm inner
elements from the excavated volume before the machine and  giameter ring with a thickness of 300 mm (resulting in an outer
applying the nodal forces necessary to preserve equilibrium. diameter of 6300 mm). Tunnel depth is from 15 to 30m.

Table 1. Geotechnical properties of soil layers [5]

Soil layer Grain size (%) Atterberg limits uw Sy
No Description Gravel | Sand Silt Clay goc) (I(;/I;) (E’/Io') (KN/m?3) €0 SPT (kPa)
1 | Filling soil - - - - - - - - - - -
2 | Stiff to very stiff clay (CL) - 11.5 57 315 | 24.2 33.5 18.7 19.9 0.67 | 64 | 26.34
3 | Soft clay - 7.1 54.5 38.5 | 50.1 52.61 | 31.03 17 146 | 3.7 16.7
4 | Medium dense silty sand - 78 20.9 0.7 - - - - - 24.8 -
5 | Fine medium gravelly sand - 74.4 16 - - - - - - 47 -
6 | Dense poorly graded gravel with sand - 334 7.3 - - - - - - >50 -
The area where the metro tunnel line 3 of the Hanoi metro the Neogene sandstone bedrock.
project is located in the central region of Hanoi is on the Red River SW NE
basin. Through survey documents and experimental drilling —+
samples, it can be concluded that the area from The ground to a 0 —

depth of about 50 m is soil and is divided into six characteristic

layers. A durable bedrock layer is below a depth of 50 m in the

central area of Hanoi. Because the tunnel of Hanoi's subway system 20
is designed at a depth ranging from H = 15 to 30 m, the research
focuses on fixing the tunnel depth at H = 18m. The soil layers in the
area where the metro tunnel line 3 of the Hanoi metro project is
located have the characteristics determined through experiments,
as shown in Table 1. Vertical geological survey of metro line 3
(according to Giao et al., 2018) [2] is shown in Figure 2, and &
according to (Young-Jin Shin et al., 2019) [3] is shown in Figure 5 -

Figure 7.

40 —

Depth (m)

100 - ¥

Figure 3. Sketch of Hanoi Aquifer System [2]

In Hanoi city, there are 80 monitoring observation wells, among
which 19 observation wells were stopped (K2 2004) [4]. Most of the
observation wells are distributed in the South of Hanoi. In this study,

r et o T four observation wells, i.e., P9a, P32a, P29a, and P35a, were selected

Figure 2. Soil profile along UMRT line No.03 [1-2] as they are near UMRT line No.3. The groundwater levels observed

2.2. Hydrogeological characteristics at these wells are shown in Fig. 5. The maximum drawdown is at in

The Hanoi aquifer system (see Fig. 3) consists of the Holocene P9a about 12 m from 1991 to 2017. The drawdowns for P29a, P32a,
aquifer, the aquitard, the Upper and Lower Pleistocene aquifer, and and P35a were about 10 m, 6 m, and 6 m, respectively.
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Figure 4: Groundwater levels monitored at some observation well nearby UMRT line
No.03 [4]
In this scientific article, Hanoi's groundwater level at UMRT line

Figure 5: Geological profile between St09 and St10 [3]

=[-Iz

3.1. Model parameters

Simulate the construction of a tunnel located on soft soil using
TBM. The tunnel to be analyzed will have a double lining; the first
will be elaborated with prefabricated segments, and the second will
be constructed as a continuous element modeled as a sliding
formwork.

Figure 8: Tunnel design model using Midas GTS NX software

To simulate the construction process of the (6.3M outer
diameter) tunnel, a section of 45m in length is considered, in which
3d precast segments of 1.5 each are installed. Likewise, both the
pressure of the front and the pressure around the shield are
simulated, thereby obtaining efforts and displacements for each

Figure 6: Geological profile between St10 and St11 [3]

Figure 7: Geological profile between St11 and St12 3]

3. SIMULATE THE UMRT LINE NO.03, HANOI METRO

PROJECT BY MIDAS GTS NX SOFTWARE
Table 2. Geotechnical properties of soil layers in BH12 input the software

stage considered.

Figure 9: Cross-section and overall tunnel model
The model includes six soil layers according to the results of the
actual geological survey at borehole 12, where the subway line
passes. The geological data declared in the model is presented in
Table 2:

. Medium . . Dense poorly
Name Filling soil SFIﬁ tovery Soft clay dense silty Fine medium graded gravel | Segment
stiff clay (CL) gravelly sand .
sand with sand
Thickness 2 10.3 12.7 11.9 15 8.1
Material Isotropic Isotropic Isotropic Isotropic Isotropic Isotropic Isotropic
Mohr . . Mohr Mohr Mohr .
General Coulomb Soft Soil Soft Soil Coulomb Coulomb Coulomb Elastic
Elastic Modulus (E) (KN/m?) 9250 15300 7680 35020 53900 65000 2.1E+07
Poisson’s Ratio (v) 0.41 0.38 0.35 0.33 0.32 0.3 0.3
Unit Weight kN/m? 17.5 17.6 18.1 17.8 18.3 18.6 24
KO 0.5 0.5 0.5 0.5 0.5 0.5 1
Unit Weight (Saturated) kN/m3 17.5 21 21 21 21 21 24
Initial Void Ratio (e0) 0.5 0.67 1.46 0.5 0.5 0.5 0.5

Drainage Parameters Drained Undarined Undarined Drained Drained Drained Drained

Cohesion (C) 20 1 1 40 50 50 -

Frictional Angle 30 36 36 30 30 30 -

Slope of Consol Line (A) - 1.947 1.822 - - - -

Slope of Over Consol Line (K) - 0.195 0.1822 - - - -

KOnc - 0.5 0.426 - - - -
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Table 3. Technical specifications of Shield and Grouting

Name Grout
Material Isotropic Isotropic
General Elastic Elastic
Elastic Modulus (E) (KN/m?) 2.5E+08 1.0E+07
Poisson’s Ratio (v) 0.3
Unit Weight kN/m3 22.5

Table 4. Property of material

- - . . . Dense poorly
Name F”hpg SFlﬁ tovery Soft clay Meqlum dense | Fine medium graded gravel Segment Shield Grout
soil stiff clay (CL) silty sand gravelly sand .
with sand
Type 3D 3D 3D 3D 3D 3D 3D 2D-Plate | 2D-Plate
- . . . . Dense poorly
Material Fllhpg S.tlﬁ tovery Soft clay Mec!lum dense | Fine medium graded gravel Segment Steel Grout
soil stiff clay (CL) silty sand gravelly sand .
with sand
Segtlon : i ; - - - - TH=0.06 | TH=0.06
Size

The soft clay layer is located at a depth of -12.7 to -25m, and the
tunnel's center is at a depth of -18m, so the tunnel is entirely in the
soft clay layer.

3.2. Load during tunnel construction

During tunnel construction, six types of loads appear earth and
water pressure, drilling pressure loads, jack thrust loads, shield
external pressure loads, and segment external pressure loads.

fora £ i final segments

e —

Figure 10: Forces appear during tunneling

Earth and water pressure continuously impact the tunnel
throughout construction and after completion. And they are
calculated automatically by the software.

o Dirilling pressure loads

Drilling pressure loads generated during the process of TBM
moving forward in the soil, the force has the effect of supporting
and stabilizing the digging surface. In this research, the author takes
the drilling pressure load value as 200 kN/m?

Figure 11: Drilling pressure loads
o Jack thrust loads

The jack thrust load is a temporary load acting on the linings as
a reaction force to move the shield forward and is one of the most
essential construction loads on the linings. In this research, the
author takes the jack thrust load value as 4500 kN/m?
- .
-y -

Figure 12: Jack thrust loads
o Shield external pressure loads

Shield external pressure (S) is used in tunnel engineering to
describe the pressure applied around the shield excavation face of
a tunnel boring machine (TBM). It is usually assumed to be a
percentage of the total vertical and horizontal pressure acting on
the tunnel. In this research, the author takes the shield external
pressure loads value as 50 kN/m?

Figure 13: Shield external pressure loads

e Segment external pressure loads

Segment external pressure (E) is applied on the segments of a
tunnel boring machine (TBM) from the surrounding soil or rock. It
depends on the tunnel's depth, soil type, and groundwater
conditions. It affects the stability and safety of the TBM and the
tunnel lining. In this research, the author takes the segment external
pressure loads value as 1000 kN/m?

Figure 14: Segment external pressure loads

3.3. Construction stages summary

Simulating the tunnel construction process is summarized in
the image below.

et vt

Servsel Sagmant iestallston ages

Figure 15: Tunnel construction process using TBM
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Figure 15: Tunnel construction stages

4 RESULT
4.1. Displacement
4.1.1. Soil displacement
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Figure 16: Chart of maximum displacement value at each construction stage

The maximum displacement occurs at the intersection between
the tunnel lining and soil because when the shield is boring the sail,
the excavation diameter will be larger than the outside diameter of
the tunnel lining so that a void will form. This is overcome by
injecting pressure grouting to fill the gap to prevent displacement
as well as enhance the bearing capacity of the tunnel lining.

The maximum displacement reached a value of 17.67cm at the
9th construction phase (S9), and by the time the tunnel was
completed (522), the displacement value reached 17.29cm, a
decrease of 2.15%. The displacement value is relatively large
because the tunnel is in the soft soil layer.

Figure 17: Displacement at S9

4.1.2. Surface settlements

Surface settlement is mainly distributed around the area where

the tunnel passes through, in which the largest settlement is

concentrated along the tunnel's center. The chart shows that the

maximum surface settlement is - 0.0430866815149784 m (=4.3cm)
at node 228594 at the 22nd construction stage.

SURFACE SETTLEMENTS WHEN TUNNELING IS COMPLETED

Figure 18: Displacement at 522

Figure 18: Chart of surface settlements when tunneling is completed (522)
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Figure 18 shows the distribution of surface settlement at the
section with the largest settlement when the tunnel was completed.

SURRACT SETIRMPNTS

1w

Figure 19: Chart of surface settlement along the tunnel

4.2, STRESS

4.2.1. Shield Stress

During tunnel construction using the TBM method, the
maximum and minimum principal stresses acting on the excavator
are not only located in the section with the most unfavorable
geology but also change according to the construction stage's
different cross-sectional positions. So, when designing a
mechanical tunnel, we need to take the maximum stress value that
appears during the construction phase as the initial calculation and
design value.

Looking at the chart as shown in the figure, we can see that the
maximum (o1) and minimum (03) principal stresses in the
excavated shield appear at the 4th construction stage (S4) with
values of 367626.3 kN/m?, respectively. and 408165.1 kN/m?.
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Figure 20: Maximum principal stress of
shield in 54

Figure 21: Minimum principal stress of
shield in 54

MINBIUM PEIRCIPAL STRESS OF SHELD

Figure 23: Chart of minimum principal
stress of shield at each construction stage

Figure 22: Chart of maximum principal
stress of shield at each construction stage
4.2.2. Segment Stress
Similar to the segments, the maximum and minimum principal
stresses on the segments change according to each construction
phase. We take the construction phase with the maximum stress as
the value for calculating and designing the segments.
According to the chart shown in figure 25 and 27, we see that
the maximum principal stress (o1) in the segments at the 15th
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construction stage (S15) with a value of 18889.1kN/m?, and the
minimum principal stress (03) in segments appears at the 17th
constructions stage (S17) with a value of 30049.4 kN/m?.

Figure 25: Chart of the value maximum
principal stress in the segment at each
construction stage

Figure 24: Maximum principal stress of
the segmentin 15
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Figure 26: Minimum principal stressof -
the segment in $17

Figure 27: Chart of the value minimum
principal stress in the segment at each
construction stage

4.3. STRAINS

4.3.1. Shield strains

The strains of the shield continuously change in value and
position at each construction stage.

The maximum principal strains of the shield at the 4th
construction stage (S4) reached a value of 0.00144176 m
(=1.144176mm).
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amees principal strains of shield at each
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Figure 28: Maximum principal strains of
the shield in S4
4.3.2. Segment strains
Construction stages S1, 52, S3, and S4 are the initial excavation
stages; stage 5 activates the tunnel lining components, so strains
in the tunnel lining appear at this stage. The strains of the tunnel
lining continuously change in value and location at each
construction stage.
The maximum principal strains in the segments appeared at the
15th construction stage (S15), reaching a value of 0.00109612 m
(=1.09612mm).

» :
2 =
;.
o =
Figure 30: Maximum principal strains
of the segments in 15

Figure 31: Chart of the value maximum
principal strains of segment at each
construction stage

5. CONCLUSION

The results of surface settlement, as well as displacement of soil
around the tunnel, are relatively large (4.3cm and 17.67cm) because
the tunnel is wholly located in the soft soil layer. Therefore, it is
necessary to set up displacement monitoring stations to
continuously monitor and control displacement so treatment and
recovery plans can be promptly proposed.

From the design results stated above, we can see that the
maximum values of surface settlement, soil displacement, stresses,
and strains of the tunnel lining and shield are not located on one
fixed section or fixed construction stage like the 2D simulation we
often do, the value and position change continuously at each
construction stage, so when designing the mechanized tunnels, it is
necessary to simulate 3D tunnel in as much detail as possible to
provide accurate and realistic data, to calculate and control risks
that may occur during construction.
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Ung dung mé hinh héi quy thanh lap ban dé
chat luong khéng khi tinh Tién Giang

Applying regression model to create air quality map in Tien Giang province

> TRAN NGOC HUYEN TRANG®, LE THUY LINH, TRAN PHAM ANH PHI
Trudng Dai hoc Tai nguyén va Méi trudng TP. HCM; “Email: tnhtrang@hcmunre.edu.vn

TGM TAT

0 nhiém khang khi ca thé gay ra nhiéu van dé stc khae, nhu hen
suyén, ung thur phai, bénh tim va dat quy. Cac nguyén nhan dan dén
o nhiém khang khi bao gdm cac chét gay a nhiém trong khang khi,
cd thé |3 cac hat rén, giot chét lang, hoac khi. Chat gay 6 nhiém
thuremg co ngudn gac tw nhign hodc do con ngudi tao ra. Do da viec
danh gia chét lreng mai treeng nai chung va mai truang khang khi
nai rigng 1a mat van dé cép thigt cdn dugc quan tam va co nhimg
gidi phap xir Iy kip thai. Phuong phép tigp can trong bai bao |3 sir
dung k&t hop vién tham va GIS tinh hé sd trong quan. tir da lap
phueng trinh hdi quy giita chi sd chat lugng khang khi tai cac tram
do va gié tri birc xa cia cac kénh phd trén anh vé tinh Landsat 8.
K&t qua la tim dwge phureng trinh hai quy bac 3 don bign vai he sd
R’=0.511137922. Kiém dinh phuong trinh héi quy bing 4 tram quan
tréc, ket qua dat da chinh xac vai RMSE=2.5.

Tir khaa: Tirang quan - Hai quy; 8 nhigm khang khi; chi sd chét lrgng
khang khi (AQI); GIS, Landsat

ABSTRACT

Air pollution can cause many health problems, such as asthma, lung
cancer, heart disease and stroke. Causes of air pollution include
airborne contaminants, which can be solid particles, liquid droplets, or
gases. Pollutants are often of natural or man-made origin. Therefore,
assessing the quality of the environment in general and the air
environment in particular is an urgent issue that needs attention and
timely solutions. The approach in this article is to use a combination of
remote sensing and GIS to calculate the correlation coefficient,
thereby establishing a regression equation between the air quality
index at measuring stations and the radiation value of the spectrum
channels on Landsat 8 satellite images. The result is to find a univariate
third-order linear regression equation with the coefficient
R’=0.511137922. Testing the regression equation with 4 monitoring
stations, the results achieved accuracy with RMSE=2.5.

Key words: Correlation - Regression; air pollution; Air Quality

Index (AQI); GIS; Landsat.

1. GIOI THIEU

O nhiém khéng khi |a trang thai ctia bau khéng khi bi ban hodc
chua cac chat gay hai nhu cac hat bui, khi 6 nhiém, thanh phan héa
hoc déc hai, hay khi thai tur cac hoat dong cdng nghiép, giao thong,
néng nghiép, va sinh hoat ngudi dan. N6 gay ra tac déng xau dén
stic khde con ngudi, dong vat, cay c6i va méi trudng, gay ra cac van
dé vé ho hap, viem phéi, bénh tim mach va ung thu. O nhiém khong
khi tr& thanh mét trong nhimng van dé nghiém trong tai tinh Tién
Giang nam 2019. Tinh hinh nay da &nh hudng dén doi s6ng va stic
khoe ctia nguoi dan trong khu vuc. Tt thang 10/2019 dén nay, mic
d6 6 nhiém khéng khi trong tinh Tién Giang da tang lén muic bao
déng, trong dé chtiyéu la do su gia tdng cac hoat ddng cong nghiép
va giao théng. Theo sé liéu thong ké clda S& Tai nguyén va Moi
truang, chi sé chat lugng khong khi trong khu vuc da vugt qua muc
cho phép va anh hudng dén stic khoe clia ngudi dan.

Ung dung anh vé tinh trong nghién ctu chat lugng khéng khi
da dugc thuyc hién & cac khu vuc véi quy mé, dac trung khac nhau
va da thu dugc mot s6 két qua nhat dinh trong thoi gian ngan va chi
phi th&p. Cac nghién ctu nhu: Ung dung mé hinh héi quy tuyén tinh
trong nghién ctiu phan b6 néng d6 bui PMio trén dia ban cac quan
néi thanh Ha Néi (Doan Hoai Trang et al, 2020); Danh gia su phan bo
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néng do PMas tai khu vuc TP.HCM bang cong nghé vién tham (Tran
Quang Tra et al, 2021); phan tan & nhiém khong khi dua vao vién
tham va d@ liéu mat dat (Abdul Hameed Saleh va Ghada Hasan,
2014).

Bang 1. Cac muic chat lugng khéng khi (TEhg cuc Méi trudng, 2019)

gli(éh::)r?:%I ckl:‘ztr:;i:? Anh huéng stic khée Mau
0-50 Tot Khéng Xanh
Nhém nhay cam, déi khi
51-100 Trung binh | nén gidihan thoigian 8bén | Vang
ngoai.
101-200 kem | Nnom nhay cam nén han | Da
ché thai gian & ngoai. cam
Nhém nhay cdm tranh ra
201-300 Xau ngoai. Nhiing ngudikhacnén | Do
han ché thdi gian & ngoai.
Trén 300 Nguy hai Moi ngudi nén & trong nha. | Nau

Chi s6 chat lugng khéng khi (viét tat la AQI) 1a chi s6 dugc tinh

toan t cac thong s6 quan trac cac chat 6 nhiém trong khong khi
nham cho biét tinh trang chat lugng khong khi va muc dé anh
hudng dén stic khde con ngudi, dugc biéu dién qua mét thang diém
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(Téng cuc méi trudng, 2019). Hién nay c6 5 muc AQI do téng cuc
moi trudng ban hanh dé thé hién tinh trang chat lugng khéng khi
nhu bang sau:

Hinh anh cla Landsat 8 cé d6 phan giai cao, cho phép tach biét
chi ti€t nho va cung cdp théng tin chinh xéac vé su khac biét cla cac
vung dat. Diéu nay rat hu ich cho cac nghién ctu vé bao vé moi
trudng, theo déi nhiing thay ddi dat dai va cac tac dong cta nhan
loai [én maéi trudng tu nhién.

Ky thuat Tuong quan - Hoi quy la phuong phap phan tich dua
trén mai lién hé phu thudc ctia mot bién két qua (bién phu thudc)
vao moét hay nhiéu bién nguyén nhan (bién doc lap). Tuong quan la
mai lién hé gitia hai bién, khi mét bién thay ddi thi bién con lai cling
thay d8i theo mot cach nao dé. Tuong quan c6 thé dugc do bang
hé s6 tuong quan, thudng dugc ky hiéu bang "r". Hé s6 tuong quan
cb gié tri tur -1 dén 1 va cho biét muic dé tuong quan gidia hai bién,
Vi gid tri 0 cho biét khong c6 tuong quan. Hoi quy la mét ky thuat
théng ké dé do va du doan méi quan hé gitra hai bién s6. Hoi quy
duoc st dung dé tim ra méi lién hé gitta mot bién phu thudc va mot
hodc nhiéu bién déc lap. Mét khi mo hinh héi quy dugc xac dinh, né
c6 thé dugc st dung dé du doan gia tri clia bién phu thudc dya trén
gia tri cGa bién déc lap.

2. KHU VUC NGHIEN CUU

Tién Giang thudc DBSCL ¢6 dién tich tu nhién la 2.484,2 km?,
nam trong toa do 105°50’ - 106°45’ @6 kinh Déng va 10°35’ - 10°12’
dé vi Bac. Phia Bac va Bong Bac giap Long An va TP.HCM, phia Tay
giap Pong Thap, phia Nam gidp Bén Tre va Vinh Long, phia Péng
giap bién Ddng. Tién Giang ndm trai doc trén bd Bic séng Tién (mot
nhanh clia séng Mé Kéng) vai chiéu dai 120km.# Theo bao céo cua
S& Tai nguyén va Méi truong Tién Giang, trong nam 2019, chat
luong khong khi & Tién Giang chiu anh hudng bdi nhiéu nguyén
nhan khac nhau, dac biét 1a tir su phat trién kinh té€ va cong nghiép.
Cac thanh phan 6 nhiém khi thai nhu NOy, SO», hat bui PM10 va
PM2.5 déu vugt qua muc cho phép theo quy dinh. Mic do 6 nhiém
nang nhat xay ra tai cac khu vuc tap trung giao théng va céng
nghiép, dic biét la trong cac ngay nang ndng dan dén tinh trang
buic xa nhiét va tang cudng su phat tan cla khi thai. Viéc ap dung

TAN PHUOC

cac bién phap dsi pho va cai thién chat lugng khong khi dang dugc
chinh quyén dia phuong quan tam va trién khai.

PONG BANG SONG CUU LONG

—

Hinh 1. Vi tri tinh Tién Giang & khu vuc DBSCL

3. PHUGNG PHAP NGHIEN CUU

Tu liéu st dung la anh vé tinh Landsat 8 dugc chup vao ngay
21/12/2019. S6 liéu quan trdc ca tinh Tién Giang ndam 2019, trong
d6 c6 téng céng 34 tram do, cac tram do cac thong sé sau: On, Bui
I I1tmg, SO,, NO, CO, O3, PMio, PM2s. Cac tram déu thudc kiu quan
trac téc dong, loai quan trdc la tht cong. DE tinh hé s6 tuong quan,
tac giad st dung 30 tram do, con lai 4 tram do dung dé danh gia do
chinh xac. Cac tram phan bé khéng déu trong khu vuc nghién cuu,
cu thé &8 TP My Tho c6 7 tram do va huyén Cai L3y cling c6 7 tram
do, huyén Chg Gao cé 5 tram, huyén Chau Thanh, Go Cong Tay va
thi xa Go Cong ¢6 3 tram, huyén Go Cong Bong, Cai Bé va huyén Tan
Phudc c6 2 tram. Khi phan tich vi tri cac diém quan tréc, tinh toan
chi s6 NNI thé hién su sdp xép trong khéng gian duoc két qua 0.8
v4i mat do 30 diém/2.484,2 km?, NNI=0.8 cho thay cic diém phan
b6 tuang d6i tap trung, va nhin ban dé cling cé thé thay rdng cac
huyén viing ven rat it diém quan tréc (Cai B&, Tan Phudc). Tuy nhién
su phan bé nay ciing kha ngau nhién (gan 1).

Hinh 2. Phan b clia céc tram quan trac
Trinh ty cac budc dugc thuc hién theo hinh sau day:
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Thu thap dit itu

e Ranh gici $4 lidu quan tric
st g éu g
/ D Bcan s Lt & / / hénh chinh tink / / khang khi /

—

DG véi thong s6 PMas va PMie: Cx la gia tri trung binh 24 gid

« DGi vai théng s6 03: Cx la gia tri I6n nhat trong gia tri trung
binh 1 gi& I6n nhat trong ngay va gia tri trung binh 8 gi& 16n nhat
trong ngay.

Luu y: Khéng tinh toan AQI théng s6 Os khi gia tri trung binh 8
gi¢ 16n nhat trong ngay cao hon 400 pg/m? (lic nay chi tinh toan
AQI d6i vai trung binh 1 gid I6n nhat trong ngay).

- B6i véi thong s6 SO, NO: va CO: Cx gid tri trung binh 1 gid I6n
nhat trong ngay.

Chuyén dbi gii melp | carmt Tiah AQT nedy Bang 2. Cac gié tri BP: d8i vdi cac théng s8 (Téng cuc méi trudng, 2019)
e Gié tri BP: quy dinh déi véi timg thong s&
I ik (Pon vi: pg/m3)
. 05(1h) | 0s(8h) (4] S0, NO, PMio | PMas
P 1] 0 0 0 0 0 0 0 0
I 250 | 160 | 100 10000 125 00 | 50 | 25
= X
. 3100 200 | 120 30000 350 200 | 150 | 50
Trich xudt gis tri pixel v ‘ml} he =0 tuong quan,
i K| i 4150 300 | 170 | 45000 550 700 | 250 | 80
e e 5120 400 | 210 60000 800 1200 | 350 | 150
T 6300 80 | 400 90000 1600 | 2350 | 420 | 250
e ) 7| 40| 1000 | - 120000 | 120000 | 3100 | 500 | 350
Diinh £i4 6 chinh xde 1ap phurome frinh bt
el cuhzie - 8 | 500 | >1200 | - >150000 | >2630 | >3850 | =600 | =500
L A

Ban dé chat lwonz
khing khi

Hinh 3. Quy trinh thuc hién

Phan tich vi tri cac diém kiém tra danh gia dé chinh xac, véi 4
diém c6 chi s6 Nearest Neighbor Index NNI=0.93 cho thay su phan
b6 cac diém kiém tra nay la ngdu nhién (gan 1).

Véi di liéu anh Landsat, cong cu Raster Caculator trong ArcGIS
dé chuyén déi gia tri s6 nguyén (DN) clia cac kénh anh sang gia tri
thuc clia buic xa dién tir qua cong thic:

LA = MLQcal + AL (1)
Trong doé:
«LA: Gia tri buc xa dién tu tai cdm bién (kénh anh géc duogc tai
xuéng tir USGS);

«ML: Gia tri RADIANCE_MULT_BAND_x

«Qcal: Gia tri s6 trén anh (Digital Number)

+AL: Gia tri RADIANCE_ADD_BAND_x

D& md réng tim kiém cac kénh anh tuong quan, tac gia tinh toan
cac kénh anh ty sé véi cdng cu Raster Calculator trén phan mém
ArcGIS. Vi du muén tao kénh anh ty sé Band1/Band2 thi ci phéap
nhap Float(Band1) / Float(Band2).

Tinh toan chi s6 chat lugng khéng khi AQI (Air Quality Index) tur
dir liéu thu thap tai cac tram quan trac bao gém: SO, NO-, CO, Os,
PMio, PM2s bdng cong thic sau:

AQl, = TN, By 4, @)
X~ BP,—BP, " * v

Trong dé:

-Bang gid tri BPi va li 1dy trong Bang 1

-AQlx: Gia tri AQls thong s6 clia théng s x

BPi: Nong d6 gidi han dudi clia gia tri thong s6 quan trac dugc
quy dinh trong Bang 1 tuong ung véi mucii

«BPir1: Nong d6 gidi han trén cla gia tri théng s6 quan trac dugc
quy dinh trong Bang 1 tuong ung véi muc i+1

«Ii: Gia tri AQl 8 muci da cho trong Bdng 1 tuong Ung vai gid tri BP;

oliv1: Gid tri AQI & muc i+1 cho trong Bang 1 tuang ting vdi gid tri BPin

Cx: dugc quy dinh cu thé nhu sau:
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Sau khi da c6 s6 liéu gia tri bic xa ctia 99 kénh anh bao gém cac
kénh anh daon lé cling cac kénh anh ty sé va s6 liéu AQI_max ctia 30
tram do thi ta c6 thé ti€n hanh tinh tuong quan. Hé s6 tuong quan
bang céng cu Correlation trong Excel gitta gia tri AQI_max véi 9
kénh anh géc da chuyén tu gia tri cdp do xam sang gia tri bic xa va
cac kénh anh ty s6. Sau d6, lua chon cac kénh c6 hé s6 tuang quan
I16n han hodc bang 0.5 (gia tri 0.5 dugc cac nha nghién ctu: Francis
va White (2002); Kim va Stoel (2004) da céng bé trong cac nghién
clu clia minh, day la ngudng ma nhiing nha nghién cttu nay da dua
ra @ muc tot). K&t qua cho thay cac kénh ty s6 véi kénh 1 cho gia tri
tuong quan cao nhat.

Bang 3. K&t qua cac kénh anh co gia tri tuong quan cao vai chi
s6 AQI

Kénhanh | HESOtUONg |\ ann | HésOtuong
quan quan

B2/B1 0.586880317 B7/B1 0.583429622

B3/B1 0.586367855 B8/B1 0.583989467

B4/B1 0.586117796 B9/B1 0.585041597

B5/B1 0.584708645 B10/B1 0.585017365

B6/B1 0.58724833 B11/B1 0.584737508

Phan tich thanh phan chinh dé loai bé cac kénh tuang quan véi
nhau thi thdy rang cac kénh nay déu c6 su tuong quan cao, chinh vi
thé& chichon kénh B6/B1 c6 gié tri tuong quan cao nhat dé thanh 1ap
phuong trinh hoi quy.

Sau nhiéu lan khao sat hoi quy don bién theo tiing bac dé lya
chon ham héi quy c6 gia tri R? I6n nhat ctia kénh B6/B1.

Bang 4. Hé sé R? {ing véi cac bac ctia phuong trinh héi quy
Bac phuong trinh Hé sé R?
1 0.344860601
2 0.510594140
3 0.511137922
4 0.342085141
5 0.342085140

Hé s6 R? tang dan tirbac 1 dén bac 3 sau d6 bat dau giam, chinh
vivay lua chon phuong trinh bac 3 c6 gia tri R? cao nhat dé xay dung
ham héi quy.

Phuong trinh hoi quy don bién ¢6 dang nhu sau:
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y= by + by.x+ by.x?+ -+ by.x" 3)
K&t qua clia phuang trinh hoéi quy bac 3 dugc xay dung vai cong
cu Excel nhu sau:
AQI=28.62752715 + 2.716556599 x B6/B1 —
0.054903125 x B6/B1? + 0.0000368084 x B6/B13

4. KET QUA VA THAO LUAN
Két qua hoi quy dugc danh gia do chinh xac theo sai s6 Root
Mean Square Error (RMSE).

RMSE= [y Oyi* @)
n

Trong do:

¥ la gia tri AQl du doén (ti phuang trinh héi quy)

yi la gid tri AQl do

n la s6 tram kiém tra

Sai s6 gi6i han dugc tinh dua theo van ban ky thuat do ludng
Viét Nam DLVN 333: 2016: Phuong tién do ndng dé SO,, CO, NO, NO:
cla tram quan tréc khéng khi tu déng, lién tuc - quy trinh kiém dinh.
DO léch trung binh dugc phép bing 5% gia tri doc cla cac thong s6
da dugc tinh todn chuan hda thanh AQI nén Idy sai s6 gidi han cho
AQI bang 5% AQImax.

Bang 5. Panh gia dd chinh xac két qua hai quy
Ma tram | AQlusiquy AQlp, | Pdléch RMSE
K8 28.9 32.9 -4.0
K14 29.0 30.1 -1.1 25
K21 29.1 274 1.7
K33 28.9 31.3 -24

Theo tiéu chudn BLVN 333:2016, sai s6 gidi han cla s6 liéu do
tryc tiép la 5% gia tri doc (& day sir dung gia tri doc I6n nhat sau khi
quy dé&i thanh AQI 14 55), sai s6 cho phép la 2.75. K&t qua cho thdy
rang, sai s6 khi st dung phuong trinh héi quy anh vé tinh la 2.5 nho
hon sai s6 cho phép 1a 2.75 nén c6 thé st dung phuong phap nay
dé thay thé cho phép do truc ti€p véi muc dd chinh xéac tuong
duong.

BAN PO PHAN VUNG CHAT LUQNG KHONG KHI TINH TIEN GIANG
QUY IV NAM 2019

s sose

CHO GIAI

[CJa-s0tér

[z 100 TRUNG BINH
Tem=4km

o001
R s 2 m

Hinh 4. Ban d6 phan viing chét lugng khong khi

Ban d6é phan ving chat lugng khong khi dugc tinh toan tu
phuong trinh héi quy, sau doé tai chia mau va bién tap véi ty lé
1/500,000 gbm hé théng khung, ludi, chu giai, thuéc ty 1&, ban dé
phu,...Két qua cho thay chat luong khéng khi cla tinh Tién Giang
vao cudi ndm 2019 (thang 12 - quy IV) chia thanh 2 muic: 0-50 tuong
Ung véi muc dé t6t, mic nay chiém phan 16n dién tich cla tinh; 50-
100 tuong Ung vGi muc trung binh phan bé & khu vuc Thanh pho
My Tho va lan can, nguyén nhan la do khu vyc nay tap trung nhiéu

khu cong nghiép, cac nha may va dan cu déng duc. Bay cling chinh
la ly do gay 6 nhiém méi trudng khu vuc.

IV. KET LUAN

Giai phap két hgp vién tham va GIS da va dang trg thanh cong
cu ho trg hiéu qua trong quéan ly méi trudng néi chung va moi
trudng khong khi néi riéng. Anh Landsat 8 13 ngudn tu liéu anh mién
phi, d6 phan giai cao, chu ky tuong d6i ngan phu hgp cho muc dich
giam sat chat lugng khéng khi bé mat.

Ung dung mé hinh tuang quan - héi quy tiranh vé tinh 4p dung
cho chi s6 chat lugng khéng khi dat d6 tin cdy cao (RMSE =2.5), thoi
gian thuc hién nhanh chéng, cé thé tr thanh céng cu trg gitp hiéu
qua cho chinh quyén dia phuong trong viéc quan ly tinh trang 6
nhiém khong khi trén khu vuc.
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Ché tao cét lieu tro bay va ung dung cét lieu
tro bay trong via xi mang

Produce fly ash aggregate and application of fly ash aggregate in mortar

> NGUYEN THI BiCH THOY", POAN THI THUY VI, BUI ANH KIET

Khoa Xay dung, Trudng Dai hoc M& TP.HCM; "Email: thuy.ntbich@ou.edu.vn

TGM TAT

Muc dich chinh cia nghién ciu 3 ché tao ra cét ligu ti tro bay va
sir dung cdt ligu tro bay dé thay theé mat phan cdt ligu tu nhién
trong vira. Nghién ctu nay, tro bay duoc ket hop vai xi mang, va
thiy tinh lang, cét ligu duge sédy & 100°C trong vang 24 gitr dang
hd dé tao da cing. Cadt lieu tro bay dugc sir dung dé thay the cat
theo ti 18 0%, 10%, 30%, va a0% theo thé tich trong vira xi mang.
Da chay xoe va cuang do chiu nén cia vira tai hai diéu kign duing
ha khac nhau duge khao sat. Mat 13 mau dugc ngdm trong nudc
toan thari gian. Hai [a nhom méu dugc duing ha 7 ngay trong nudc
sau da giir trong khang khi. Ket qua thu dree réng da chay xoe cia
héin hop vira giam khi ti lé thay thé cat bing cdt lidu tro bay ting
|&n. Trong diéu kign dudng hd ket hop 7 ngay trong nudc rdi giir
trong khang khi cuing dé chiu nén coa vira str dung 10% cét ligu
tro bay cao hon méu ddi ching. Cwang da cia vira str dung cdt ligu
tro bay tai 28 ngay va 31 ngay tudi dugc cai thign khi vira dugc
duitng hg trong diéu kien khang chudn (trong khéng khi) khi so
sénh vai mAu ngdm hoan toan trong nudc.

Tir khda: Cat lieu tro bay; do chay xoe; cudng da chiu nén; vira xi
méng; dudng ha.

ABSTRACT

The aim of the research are to create aggregates from fly ash and use
fly ash aggregates to partially replace natural aggregates in mortar. In
this study, fly ash was combined with cement, and liquid glass. Fly ash
aggregates were dried at {00°C for 24 hours to create hardness. Fly
ash aggregates were used to replace sand in proportions of 0%, (%,
30%. and a0% by volume in cement mortar. The flow and compressive
strength of the mortar under two different curing conditions were
investigated. The first, the samples were immersed in water full time.
Second, the samples were cured for 7 days in water and then kept in
air. The results were shown that the flow of the mortar was decreased
as the sand replacement ratio with fly ash aggregate increased. Under
combined curing conditions of 7 days in water and then kept in air, the
compressive strength of mortar using 10% fly ash aggregate was
higher than that of the control sample. The strength of mortar using fly
ash aggregates at 28 days and 9 days of age was improved when
mortar was cured under non-standard conditions (in air) when
compared to samples completely immersed in water.

Keywords: Fly ash aggregate; flow; compressive strength:
mortar; curing.

1. GIGI THIEU

Viéc sir dung cac “sadn pham phu” c6ng nghiép lam vat liéu xay
dung da thu huit dugc su chd y ctia nhiéu nha nghién cdu va don vi
ché tao vat liéu xay dung. Viéc nay gitp gidm thiéu tac dong 6 nhiém
méi trudng va nang cao tinh bén viing. Tro bay, sén pham phu cla
qua trinh dét than trong cac nha may nhiét dién, la mét trong nhing
vat liéu thu hat dugc su quan tdm dang ké trong nhiing nam gan day.
Tro bay c6 rat nhi€u ting dung trong céng nghé ché tao vat liéu xay
dung vd&i nhiing vai trd khac nhau nhu: phu gia khoang ché tao xi
mang, phu gia khoang hoat tinh trong ché tao bé téng, vat liéu lap
day, hay c6t lieu trong ché tao bé tong [1-4].

Vi vai tro lam c6t liéu trong ché tao viia hay bé téng, tro bay
c6 thé dugc st dung truc ti€p véi vai trd c6t liéu min [5-8] hay dugc
ché tao thanh cét liéu tro bay dung nhu cét liéu nhe [9-11]. Mot s6
Igi thé ma st dung cét liéu tro bay mang lai trong viéc ché tao vira
hay bé tong nhu sau. Thi nhat, cét liéu tro bay la cét liéu nhe c6
khéi lugng thé tich nhé hon so véi c6t liéu tu nhién dan téi trong
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lugng ban than cda két cau bé téng gidm va tinh cach nhiét ciing
dugc cai thién. Tha hai, c6t liéu tro bay con cé dac tinh pozzolanic.
Diéu nay gop phan vao qua trinh hydrat hoa trong bé téng va cai
thién cudng doé chiu nén clia bé téng & tudi mudn. Thi ba, viéc st
dung c6t liéu tro bay dé€ thay thé mot phan cét liéu tu nhién giip
giai quyét van dé thiéu hut c6t liéu tu nhién trong ché tao bé téng
va cdi thién moi trudng nhu gidm khai thac tai nguyén thién nhién
va gidm thiéu viéc chén 1ap chat thai cdng nghiép.

Thong thudng, cot liéu tro bay dugc san xuat bang cach nén va
thiéu két cac hat tro bay & nhiét d6 cao. Qua trinh nay thuc ddy su
hinh thanh cac c6t liéu nhe, chdc chan véi cac dac tinh phu hgp
cho cac Ung dung xay dung khac nhau. Tuy nhién, phuong phap
nay tiéu tén nguén nhién liéu 16n cho qua trinh nung luyén [12,
13]. M6t phuong phap khac la ché tao c6t liéu tro bay nhu vat liéu
geopolymer. Nguyén ly ché tao vt liéu geopolymer la dua trén
phan tng clia cac nguyén liéu c6 thanh phan aluminosilicate (cung
cdp nguén oxit Silic va oxit nhém) cé nhiéu trong tro bay va chat
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hoat hoa kiém (dung dich NaOH, KOH, Ca(OH)2) [14]. Qua trinh nay
can dién ra & nhiét dé cao. Néu tng dung ding nguyén ly nay thi
ham lugng kiém trong c6t liéu rat 16n céng véi qua trinh gia nhiét
cao khong mang lai tinh kinh té.

Mt khac, cét liéu nhan tao tu tro bay cé khéi lugng thé tich
nho hon so véi c6t liéu c6 ngudn géce tu nhién. Nén cét liéu nhan
tao tU tro bay c6 thé coi la c6t liéu nhe, c6 dd hat nudc cao. Khi
dugc st dung trong ché tao vla hay bé téng, c6t liéu tro bay con
duoc xem nhu la vat liéu duéng ho trong (internal curing material).
NO sé cai thién tinh chat ca vita hay bé tdng dac biét trong diéu
kién dudng hé khong dugc dam bao.

Véi muc dich viia tdn dung ngudn tro bay vita gidm thiéu dugc
nhién liéu trong qua trinh ché tao c6t liéu nhan tao, trong nghién ctu
nay, cot liéu tro bay dugc ché tao véi nén chat két dinh gém tro bay
két hgp xi mang va thuy tinh Iong sdy tai 100°C trong vong 24 gid. Tiép
theo, cét liéu tro bay dugc sir dung dé thay thé cat theo ti [& 0%, 10%,
30%, va 50% theo thé tich trong vita xi mang khi dugc duéng ho &
nhiing diéu kién khac nhau. Két qua thu dugc cho thdy cudng d6 chiu
nén clia vifa st dung c6t liéu tro bay dugc cai thién khi dudng ho
trong diéu kién khong chudn. Ti 1é c6t liéu tro bay thay thé cat dugc
khuyén cao |én t6i 30% theo thé tich van dam bao cudng do chiu nén
thap han dudi 10% so véi mau déi ching.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU

2.1. Hé nguyén vat liéu

Hé nguyén vat liéu dugc sir dung tro nghién clu nay bao gom:
xi mang Portland hén hgp Ha Tién PCB40, cat ty nhién, va tro bay.
Tro bay dugc ché tao thanh c8t liéu nhan tao va dung dé thay thé
mot phan cat trong vira xi mang. Khéi lugng riéng clia xi mang, tro
bay, va cat lan luot 1a 3,05g/cm?, 2,20g/cm?, va 2,67g/cm? Gia tri
module d6 I6n cla cat 1a 2,18. T4t ca nhiing gia tri nay dugc thé
hién & Bang 2.1.

Bang 2.1. Chi tiéu vat ly cla hé vat liéu

Cét liéu tro bay (FAA) dugc chuin bi & trang thai bao hoa khé bé
mat trudc khi st dung. Ti 1& thay thé cat clia cét liéu tro bay la 0%,
10% 30%, va 50% tuong Ung vdi ky hiéu FAA0O, FAA10, FAA3OQ, va
FAA50. Bang cap phéi viia duogc thé hién & Bang 2.2. Ti 1& nudc trén
xi mang dugc ¢d dinh 13 0,35. Ti 1& c8t liéu nhé trén xi mang 1a 1,5.

Bang 2.2. Cap phdi vita

Ky hiéu Mdu | N/X CLN/X FAA/CLN (% theo thé tich)
FAAOQ0 1,5 0%
FAA10 1,5 10%
FAA30 0,35 1,5 30%
FAA50 1,5 50%

STT Chitiéu Ximdng | Tro bay Cat
1 Khéi lugng riéng (g/cm?) 3,05 2,20 2,67
2 M6 dun do 16n - - 2,18

C6t liéu tro bay dugc ché tao tir hdn hgp xi mang, tro bay va
thay tinh 1&dng. Ti [é xi mang : tro bay la 1 :4, ti 1é thay tinh 1dng : (xi
mang-+tro bay) la 1:2. Cot liéu tro bay dugc sdy & 100°C trong 24
gid. Cét liéu tro bay dugc chudn bi & trang thai bao hoa khé bé mat
trudc khi trén vira xi mang vdi ti & thay thé cét theo thé tich 0%,
10%, 30%, va 50%. Mot s6 dac trung vat ly ctia cot liéu tro bay dugc
khao sat nhu khéi lugng riéng la 1,84 g/cm?, d6 hat nudc bao hoa
la 23,27%. Thanh phan hat cta cat va cét liéu tro bay dugc thé hién
trong Hinh 2.1. Module dé 16n clia c6t liéu tro bay dat 3,26. C6t liéu
tro bay c6 thanh phan hat thé nhiéu hon so véi cat. V6i su két hgp
ca cat va c6t liéu tro bay sé cai thién thanh phan hat cla cét liéu
nhé trong viia.
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Hinh 2.1 Thanh phan cap phoi hat clia it va 6t liéu tro bay (FAA)

Trong do:

N/X: ti 1é nudc trén xi mang

CLN/X: ti & c6t liéu nho (cat va cot liéu tro bay) trén xi mang

FAA/CLN: ti |é c6t liéu tro bay trén cét liéu nho

2.2. Phuong phdp thi nghiém

Trong nghién ctiu nay, do chay xde ctia hén hop vita thé hién
tinh céng tac va thao tac thuc hién tuan theo ASTM C1437 [15].

Sau khi ghi nhan gia tri do chay xoe, hén hop mau dugc dung
cho qua trinh tao hinh. Sau khi tao hinh, mau dugc duédng hé trong
khuén 24 gid tai nhiét dé phong. Sau 24 gid, mau dugc thao ra va
ngam hoan toan trong nudc cling tai nhiét do6 phong. Tai 7 ngay
tudi (hgdm trong nudc 6 ngay), mau dugc chia ra lam 2 diéu kién.
Mot la ti€p tuc ngdm trong nudc. Hai la mau dugc vét ra va dudng
hé trong khong khi cling & nhiét d6 phong. Va cudng d0 chju nén
clia mau vita dugc xac dinh tai 7 ngay, 28 ngay, va 91 ngay tudi sau
khi tao hinh. Thuc t&, khéng c6 bat ky ciu kién nao c6 thé duoc
dudng hd hoan toan trong nudc suét thai gian dai. Thudng thi
chdng dugc cung cdp dd am trong vong 7 ngay hay 14 ngay dau
sau khi tao hinh. Nén diéu kién dudng hé 7 ngay trong nudc sau
dé gitr mau trong khéng khi s&é mé phdng sat véi diéu kién thuc té
haon so véi mau dudng hd hoan toan trong nudc.

3. KET QUA VA THAO LUAN

3.1. Anh huéing ciia cét liéu tro bay téi tinh cong tdc cta hén
hop vita xi mang

Tinh c6ng tac ctia hén hgp vira xi mang dugc khao sat qua chi
s6 do xoe. Anh hudng clia c6t liéu tro bay thay thé mot phan cét
dugc thé hién & Hinh 3.1. K&t qua cho thdy khi st dung cét liéu tro
bay, d6 chay xoe ctia hén hop vita giam di dac biét di v6i nhiing
mau st dung ti 1é thay thé cat I6n. Nguyén nhan la do cét liéu hat
tro bay c6 kich thudc 16n hon hat cat. Thém vao dé, bé mat san sui
cua cot liéu tro bay cling la nguyén nhan chinh khién tinh c6ng tac
cta hén hgp vira giam di.
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Hinh 3.1. D xde ctia hdn hop vira

3.2. Anh huéng cia cét liéu tro bay dén cuong dé chiu nén

Bon nhom mau vita xi mang gébm nhom mau FAAQO, FAATO,
FAA30, va FAA50 c6 ti 1é thay thé thé cat bang cét liéu tro bay lan
lugt theo thur tu 1a 10%, 20%, 30% va 50% dugc khao sat cuong do
chiu nén. Hinh 3.2 thé hién gia tri cudng dd chiu nén ctia nhém mau
dudng ho 7 ngay trong nudc sau do tiép tuc dudng ho trong khéng
khi. Sau khi so sanh vdi gia tri cudng dé chiu nén clia mau déi ching
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FAAO0, cudng dé clia mau vira st dung c6t liéu tro bay hau nhu déu
giam. Két qua nay dugc thé hién & Hinh 3.3. Mau v(ia cang st dung
nhiéu cét liéu tro bay thi cudng d6 chiu nén cang giam.

45
40
35t
30 |
2t

@ 7 ngay
028 ngay
091 ngay

Cudng d§ chiu nén (MPa)

FAA00 FAAIO FAA30 FAASO

Hinh 3.2 Cutng d6 chiu nén cla nhom mau dudng hd 7 ngay trong nudc réi dudng
hg trong khdng khi

Nguyén nhan chinh la do phuong phap ché tao cét liéu tro bay
nay chua da dé c6t liéu c6 cudng d6 cao. D6 réng I6n clia ¢t liéu tro
bay ciing Ia mot nguyén nhan khién cudng dé giam. Tuy nhién, tai 91
ngay tudi, mau via st dung 10% cét liéu tro bay lai cho cudng dé cao
hon méau déi chiing. Trong trudng hop nay, mau dugc dudng hé trong
khong khi, day la diéu kién dudng ho khéng dam bao cho qua trinh
thay héa cdia xi mang. Cét liéu tro bay la cét liéu nhe nén né dong vai
trd 1am vat liéu dudng ho bén trong viia, cai thién dugc su phat trién
cudng dé cua viia. Tai 7 hay 28 ngay tudi, i 1& cudng do chiu nén clia
nhém vira st dung c6t liéu tro bay cé gidm dang ké so v6i mau doi
chiing. Nhung tai 91 ngay tudi, khodng cach nay giam di. Béi véi mau
vira FAA30 thi ti 1& gidam chi la khodng 12% so véi mau déi ching. Nhu
vay, viéc sif dung c6t liéu tro bay cé thé thay d6i dén 30% lugng c6t
liéu nho khi mau vita dudng ho trong nudc 7 ngay réi tiép tuc dudng
hé trong khong khi.

Hinh 3.4 thé hién két qua cudng do chiu nén clia nhém viia
dudng hé hoan toan trong nudc. Xu huéng két qua cling tuong tu
nhu diéu kién dudng hé 7 ngay trong nudc réi ti€p tuc dudng ho
trong khong khi. Khi ti [é thay thé cat bang c6t liéu tro bay tang thi
cudng do chiu nén cda mau gidm. Khac vai diéu kién dudng hé
trudc, cang vé tudi mudn ti lé gidm cudng dé ctia mau st dung c6t
liéu tro bay thay thé cat cang cao, xem tai Hinh 3.5. Tuy nhién, mau
FAAT10 vdi ti 1é thay thé 10% c6t liéu nho co ti 1é gidm cudng do
dudi 10% so v6i mau déi ching la chdp nhan duoc.
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Trong nghién cdu nay, vita dugc dudng ho trong nudc 7 ngay
sau dé ti€p tuc dugc chia ra lam 2 diéu kién. Mét 1a sau 7 ngay
dudng hé trong nudc sau dé ti€p tuc dudng hé trong khong khi.
Hai la sau 7 ngay duéng hé trong nudc, mau van dugc dudng ho
trong nudc. K&t qua cudng dé chiu nén clia 4 nhom mau FAAQO,
FAA10, FAA30, va FAA50 dugc thé hién tai lan lugt cac Hinh 3.6,
3.7, 3.8, va 3.9. B8i v&i mau déi chiing FAAQO st dung 100% cét,
cudng d6 chiu nén tai 28 va 91 ngay tudi khi dugc duéng hé trong
nudc déu cao hon diéu kién dudng ho trong khong khi. Tuy nhién,
déi véi nhém méau sir dung cét liéu tro bay thay thé mét phan cat
(FAA10, FAA30, va FAA50), cudng do chiu nén cla mau dugc
dudng ho tai 7 ngay trong nudc roi trong khéng khi déu cho
cudng d6 cao hon mau dugc dudng hd hoan toan trong nudc tai
28 va 91 ngay. Diéu nay dugc thé hién rd hon trong Hinh 3.10.
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7 ngay 28 ngay 91 ngay
Hinh 3.9 So sédnh cutng do chiu nén cia mau doi chiing FAASO tai 2 diéu kién dugng
ho khac nhau
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Hinh 3.10 Ti [ cdi thién cuGng do cla vita so v6i diéu kién dudng hd trong nudc

Gia thiét dung dé ly gidi cho két qua nay dugc trinh bay nhu
sau. Qua trinh phat trién cudng d6 cla viia xi mang can dugc dién
ra trong diéu kién duéng ho phu hgp (cung cdp da do am). Tuy
nhién, d6i v6i mau d6i chiing FAA0O sir dung 100% cét, sau 7 ngay
dudng ho trong nudc, mau dugc dem ra dudng ho khéng khi, luc
nay diéu kién dudng hd bén ngoai khéng di d6 am. Qua trinh thay
héa chi dugc tiép tuc dién ra nha lugng nudc it éi con lai bén trong
mau. Do d6, cudng dé chiu nén cua viia tai 28 va 91 ngay trong
diéu kién khong khi nhé hon cudng dé clia vita trong nuéc. DGi vai
trudng hop nhém mau vira st dung cét liéu tro bay, cudng dé chiu
nén tai 28 va 91 ngay trong khéng khi dugc cai thién so véi cuong
do cuda vira trong nudc dugc dua ra béi hai nguyén nhan sau. Tha
nhat la anh hudng cta “dudng hé bén trong (internal curing) ti
hat c6t liéu tro bay”. Do c6t liéu tro bay c6 d6 hat nudc bao hoa rat
I6n lén tGi 23,27% nén ching c6 thé cung cap thém mot lugng
nudc cho qua trinh thay héa cta xi mang khi mau vita duéng ho
trong khéng khi. Két qua la cudng d6 chiu nén dugc cai thién. Tha
hai la cudng d6 clia cot liéu tro bay khéng cao. Do phuong phap
ché tao ma nhém nghién ctu ap dung chi 1a sdy & 100°C trong
vong 24 gi déng ho thi chua thé tao ra c6t liéu cé cudng dé cao.
Mat khac, cot liéu tro bay lai cé d6 rong I6n. Nén khi mau bi ngdm
trong nudc thdi gian dai thi cudng do cda cét liéu tro bay sé giam
di dan tdi cudng doé chiu nén cda vita xi miang duéng hoé trong
nudc thap hon cudng dé cla vita xi mang dudng ho trong khéng
khi tai 28 va 91 ngay.

4, KET LUAN

Nhém nghién ctiu da ché tao ra cét liéu tro bay theo phuong
phap tron dong nhat hoén hop xi mang, tro bay, va thay tinh 16ng,
sau d6 nung hén hop tai 100°C trong 24 gid déng hé. Sau dé, khdo
sat anh hudng cua c6t liéu tro bay khi thay thé 0%, 10%, 30% va
50% cét tu nhién tdi tinh chat cla vira xi mang. K&t qua thu duoc
c6 thé dugc tom tat nhu sau:

- Tinh céng tac cta hdén hgp vira xi mang c6 gidam mét phan
nho khi st dung cét liéu tro bay thay thé mét phan cat.

- Trong diéu kién duéng hd 7 ngay trong nudc sau do gilt
trong khéng khi, cudng dé chiu nén cua vita khi sir dung 10% cét
lieu tro bay thay thé cat dugc cai thién khi so sanh véi mau déi
ching. Khi ti lé thay thé cét tang lén, thi cudng dé chiu nén ciing
¢6 xu hudng giam di. Tuy nhién, viia vdéi ti 1& thay thé 1a 30%,
cudng dé chiu nén cla vira chi gidm di dudi 10% so véi mau doi
chung.

- Trong diéu kién duéng hé hoan toan trong nudc, cudng dé
chiu nén clia tat cad mau via sir dung c6t liéu tro bay thay thé mét
phan cat déu thap hon mau déi ching.

- Khi so sanh 2 diéu kién duéng hé khac nhau, nhém mau vita
st dung c6t liéu tro bay khi dugc dudng hé 7 ngay trong nudc sau
d6 trong khong khi lai cai thién dugc cudng dé khi so sanh véi mau
vita dudng hé hoan toan trong nudc. Ngugc lai, cudng do chju nén
clia mau d6i ching dugc dudng ho hoan toan trong nudc cao hon
5o v6i mau dudng hé trong nudc 7 ngay roi gilt trong khi khi.

Dua trén két qua thu dugc, nhém nghién clu dua ra két luan
rang hoan toan c6 thé sir dung cét liéu tro bay nay thay thé dén
30% cat trong ché tao viia xi mang dugc dudng hé 7 ngay trong
nudc sau d6 gilr trong khoéng khi.

LGi cdam on:

Tac giad chan thanh cdm on su hé trg kinh phi cta Trudng Dai
hoc M& TP.HCM cho dé tai “Ché tao c6t liéu ti tro bay va tiing dung
c6t liéu ti tro bay trong bé tong”, ma sé 598 va dé tai “Tan dung
tro bay dé thay thé mét phan cét liéu nhé trong vita xi mang” ma
s6 E2021.06.2.
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Research on the effectiveness of organic
matter treatment of aerobic granular sludge
On input wastewarter At urban wastewarter

treatment plant

Nghién ciru higu qué xtr Iy chat hiru co cla bun hat higu khi ddi véi nedc thai dau vao tai

tram xr Iy nudc thai da thi

>DR PHAM VAN DOANH
Hanoi University of Architecture, Email: doanhdhkt@gmail.com

ABSTRACT

lUrban wastewater in Vietnam is currently not collected and
treated effectively. According to the latest report of the Ministry
of Construction (2020), currently only 10 <+ [5% of urban
wastewater flow in Vietnam is collected and treated to meet
discharge standards.

Popular wastewater treatment technologies in Vietnam include:
activated sludge technology (CAS), sequencing batch reactor
technology (SBR), Trickling Filter technology (TF). and oxidation
ditch technology (0D). Moving bed bioreactor technology (MBBR).
membrane bioreactor technology (MBR).... Application of aerobic
granular sludge for urban wastewater treatment in Vietnam is at
the laboratory research stage and has achieved results. The
initial results were very good under the conditions in Vietnam.

In this paper, present the results of research on organic matter
treatment (COD and NHs" - N) using aerobic granular sludge for
wastewater at Truc Bach treatment of Hanoi in a laboratory
scale. The research was conducted on sequencing batch reactor
(SBR) model with dimensions: tank diameter is 0110 (m). height
is | (m). working volume is 4 (liters). One working cycle is 3
hours, in a cycle consisting of 4 phases: water supply phase has
2 (minutes), aeration phase 130 (minutes), rest phase 30
(minutes), discharge phase 13 (minutes). Results: COD removal
efficiency is always greater than 30%; NHs - N removal
efficiency is always greater than 75%.

Key word: Aerobic granular sludge; effective organic matter
treatment; wastewater treatment.
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Nurdc thai da thi tai Viet Nam hign nay chura duge thu gom
va xir Iy higu qué. Theo bao cao mai nhét coa B Xay dung
(2020) hign tai mai ca 10 + 15% lveu legng nedc thai da
thi tai Viet Nam duogc thu gom va xir Iy dat tigu chudn xa
thai.

Cac cdng nghe xir Iy nudc thai (XINT) tai Viet Nam phd
bign nhu: cong nghe bon hoat tinh truyén thang (CAS),
cing nghg xir Iy theo mé (SBR). cang nghe loc nha got
(TF). cong nghe muong oxy hoa (0D), cang nghé ban hoat
tinh dinh bam (MBBR), cong nghe mang loc (MBR).... Ung
dung ban hat higu khi dé XLNT da thi tai Viet Nam dang &
giai doan nghién ciu trong phong thi nghiém va dat dugc
k&t qua ban ddu rét tdt trong diéu kién tai Viet Nam.
Trong ndi dung bai bao nay, trinh bay két qua nghién ciu
xr Iy chét hiru co (COD va NH4+ - N) ciia vic sir dung bun
hat higu khi d& XLNT tai tram Tric Bach - Ha Nai quy ma
phang thi nghiém. Nghién cou duge thec hign trén ma
hinh bé xir Iy theo mé (SBR) ca kich thudc: dueng kinh bé
[a 0110 (m), chiéu cao bé [a | (m), thé tich lam viéc coa bé
|3 4 (Iit). Mat chu ky lam viéc cia bé la 3 gia, trong | chu
ky gdm 4 pha: pha cép nudc vao ca thii gian 2 (phat), pha
suc khi 130 (phat), pha nghi 30 (phat). pha x& 15 (phat).
Ket qua: higu qué loai ba COD lugn lén hen 90%; higu qua
loai b NH4+ - N luén lén han 75%.

Tir khda: Bun hat higu khi; higu qué xir ly chét hiru co; xi
|y nrdc thai.
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1. INTRODUTION

Urban wastewater is a difficult problem for any country in the
world, especially for countries with rapid urbanization like Vietnam.
According to the World Bank report, Vietnam has an urbanization
rate of 3 + 4% per year [2]. With rapid urbanization, urban
wastewater also increases rapidly in flow and pollution indicators.
According to the latest report of JICA (2020) [3], currently only 10 +
15% of urban wastewater flow in Vietnam is collected and treated to
meet discharge standards. Urban wastewater treatment is an
important issue to maintain sustainable development of the living
environment. Popular wastewater treatment technologies in
Vietnam include: activated sludge technology (CAS), sequencing
batch reactor technology (SBR), Trickling Filter technology (TF), and
and oxidation ditch technology (OD), moving bed bioreactor
technology (MBBR), membrane bioreactor technology (MBR),...
These technologies have proven effective in treating urban
wastewater and industrial wastewater in Vietnam. However, because
urban wastewater in Vietnam is mostly collected by the combined
sewer system, it has a low organic load [1]. Therefore, wastewater
treatment technologies currently applied in Vietnam still face
difficulties when wanting to thoroughly treat wastewater in
Vietnam. Faced with that reality, finding a new technological
solution for urban wastewater treatment in Vietnam is always of
interest to scientists and managers. Application of aerobic granular
sludge for urban wastewater treatment in Vietnam at the laboratory
research stage and has achieved very good initial results under
Vietnamese conditions.

In this study, experimental research is conducted on the use of
aerobic granular sludge at Truc Bach wastewater treatment -
Hanoi. The scope of research is laboratory scale. Experiment to
evaluate the effectiveness of organic matter (COD va NHa4* - N)
treatment of aerobic granular sludge. The research on sequencing
batch reactor (SBR) with diameter is 0.110 (m), height is 1 (m),
working volume is 4 (liters). One working cycle of the tank is 3
hours, in a cycle consisting of 4 phases: the water supply phase has
a duration of 2 (minutes), the aeration phase has 130 (minutes), the
resting phase has 30 (minutes), the discharge phase has 15
(minutes). Wastewater has input COD ranging from 175 + 210
(mg/l), NHa* - N input is 28 + 58 (mgN/l). The study period is 30
days.

2. RESOLVE

2.1. Build experimental models

Research on a cylindrical SBR model made of acrylic plastic
with tank diameter of 0.110 (m), height is 1 (m), working volume is
4(liters). In one day, the SBR tank works with 6 cycles, the duration
of one cycle is 3 hours, the phases in a cycle are as follows: the
water supply phase has a duration of 2 (minutes), the aeration
phase has a duration of 130 minutes. (minutes), the settling phase
has a time of 30 (minutes), the discharge phase has a time of 15
(minutes). Air is supplied into the SBR tank through an aerator
system and a pumice air diffuser disc placed at the bottom of the
SBR tank. The aeration flow gradually increases from 1.5 + 5
(liters/minutes) during the experiment, on the gas pipeline, install
a valve to adjust the aeration flow, the oxygen concentration
during the experiment always ensures DO from 2 + 4 mg/l. The
water discharge valve is located 0.4 (m) from the bottom of the
tank. Check pH and DO periodically, using a handheld meter,
measuring once a day. All equipment such as wastewater pump,
air blower, water discharge valve... are automatically controlled
program according to experimental requirements.
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Figure 2. Pilot in Laboratory

2.2. Experimental wastewater

Experimental wastewater is wastewater taken from Truc Bach
wastewater treatment - Hanoi. Wastewater into tanks with a
capacity of 20 (liters). Water after being taken from the wastewater
treatment plant is stored in the laboratory refrigerator for a
maximum storage time of 1 week. When running the experiment,
the wastewater will be taken out and left for a while until the water
temperature equals the laboratory temperature. The main
components of wastewater are shown in the table below:
Table 1. Composition of organic substances in input wastewater

Analysis cob NHs*-N
No date Input Input Note
(mg/l) (mgN/l)
1 The first day 189 29 Wastewater is
taken from the
2 2nd day 183 28 regulation tank
3 3rd day 196 32 of Truc Bach
4 4th day 178 37 Wastewater
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Analysis cob NHs*-N
No date Input Input Note
(mg/l) (mgN/l)

5 5th day 210 54 Treatment
6 6th day 222 56

7 7th day 206 53

8 8th day 190 52

9 9th day 182 46
10 10th day 176 42

11 11th day 212 40
12 12th day 185 33

13 13th day 193 35
14 14th day 176 37
15 15th day 178 38
16 16th day 200 54
17 17th day 182 58
18 18th day 196 54
19 19th day 180 52
20 20th day 182 46

21 21th day 199 42
22 22th day 212 40
23 23th day 205 37
24 24th day 203 38
25 25th day 206 36
26 26th day 218 39
27 27th day 200 54
28 28th day 182 58
29 29th day 176 51

30 30th day 180 50

Figure 3. Wastewater collection at Truc Bach wastewater treatment - Hanoi
2.3. Experimental aerobic granular sludge

Aerobic granular sludge used for experiments is sludge that
has been successfully cultured in the laboratory. The parameters of
aerobic granular sludge are as follows: Mixed suspended solids
index MLSS 8 (g/1), Mixed volatile suspended solids index, Mixed
suspended solids index MLVSS/MLSS 79 ,14%.
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2.4. Operate the experimental model

Start the model and let it run automatically using the pre-
installed program. Put 2.5 liters of prepared aerobic granular
sludge into the model's reaction tank. After the model runs stably,
start supplying wastewater taken from Truc Bach wastewater
treatment station into the model's reaction tank. Maintain model

operations according to pre-programming. Conduct daily
inspections of equipment and valves, and take periodic samples as
planned.

Model operating parameters are as follows: Experiment time is
30 days; DO oxygen concentration is 2.0 + 4.0 (mg/l); Experimental
temperature t0C is 25 + 35°C; The pH is 6.1 + 8.0.

2.5. Analyze experimental results

Parameters that will be analyzed during the research process
include: COD index, NH4*-N index. The indicators are analyzed
according to Vietnamese Standards (TCVN) and are presented in
the Table below:

Table 2. Parameters and analysis methods

Index Unit Analytical method An'aly5|s
time
Photometric method,
cop M1 SMEWW 5220 - D:2012
Analyze
Follow the instructions once/day
NH4*-N mg/l | of the device Method
10031 - Hach
Measured with sensor,
pH - handheld pH meter
WTW 340i, Germany Measure
Measured by sensor, daily
DO mg/l | handheld DO meter,
Oron, USA
Temperature Electronic thermomete
2.6. Result

a) COD removal efficiency

From the experimental results of aerobic granular sludge
wastewater treatment, it can be seen that the COD removal
efficiency in wastewater gradually increased after many days of
experiment. The first 1 + 5 days is the start-up phase of the model,
the aerobic granular sludge added has not yet fully adapted to the
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environment in the tank, so the treatment efficiency is not high,
with a removal efficiency of 74 + 88%. COD. In the following days,
as the microorganisms in the granular sludge gradually adapted,
the treatment efficiency also increased with the COD removal
efficiency increasing from 88% to 92%. In the next stage, because
the granular sludge has completely adapted to the experimental
environment, the treatment efficiency is also stable and always
maintained at a high level, with a removal efficiency of over 89 +
92%COD. The COD removal results are shown in Figure 5 below:
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Figure 5. Results of COD remove

b) Effective removal of NHs* - N

The results of NH4* - N treatment of the experiment gradually
increased. The first 1 + 5 days is the start-up phase of the model,
the aerobic granular sludge added has not yet fully adapted to the
environment in the tank, so the treatment efficiency is not high,
with a removal efficiency of 66 + 73%. NH4* - N. In the following
weeks, as the microorganisms in the granular sludge gradually
adapted, the treatment efficiency also increased with the NH4*-N
removal efficiency increasing from 73% to 75%. In the next stage,
because the granular sludge has completely adapted to the
experimental environment, the treatment efficiency is also stable
and always maintained at a high level, with NHs* - N removal
efficiency around 75%. The results of analyzing the NH4* - N index
of input wastewater and output wastewater and treatment
efficiency are presented in Figure 6 below:
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Figure 6. Results treatment NH4*-N
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3. CONCLUSION

The organic matter removal efficiency of aerobic granular
sludge when experimenting with urban wastewater taken from
Truc Bach wastewater treatment station is very good. Stable
removal results of over 90% COD, over 75% NHa4*-N.

Experimental results demonstrate that using aerobic granular
sludge to remove organic substances in urban wastewater in
Vietnam is completely feasible. This is the basis for other related
research on wastewater treatment issues in Vietnam.
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Danh gia hiéu qua giam ap luc né lén
cong trinh ngam dat nong su dung tam chan
bang vat liéu cé cau truc 16 rong

Evaluating the effectiveness of reducing explosion pressure for underground structures by

using shields made of porous materials
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Hoc vién Ky thuat quan su, ‘Email nghinguyen@lqdtu.edu.vn

TGM TAT

Vat lieu co céu tric 16 rong duge ding nhiéu trong viec hép thy tac
dang cia cac loai tai trong xung kich nhir qua trinh bign dang cia
céu tric bén trong vat ligu. Van dé dat ra |3 can danh gia higu qua
ciia logi vat ligu nay trong tng dung gidm &p luc tir vy nd tac dung
|&n cong trinh. Nai dung cda bai bao trinh bay céu tao, nguyén |y hap
thy nang lrgng xung kich cia vat liu ca céu tric 16 ring (vat ligu
xAp); tién hanh thi nghiém xac dinh cac ddc trung co Iy va tng xir
co hoc cia vat ligu xdp. Tor da, nghién ciu sir dung ma phang sa dé
danh gia higu qua hép thy nang lrgng cia t&m chén bang vat lieu ca
céu tric |6 réng nhadm giam tac dung cia &p lee nd va ing dung cho
cong trinh ngdm dat nang trong dét. Ket qua nghién ciru cia bai bao
cho phép goi mé thém cac ndi dung nghién citu chuyén sau vé céu
tric vat ligu, co ché hap thu tac dong va giai phap tng dung khi sir
dung vat lieu dang nay.

Tir khaa: Vat lieu xdp; &p luc nd; hép thy; rung dang; ing suét.

ABSTRACT

Materials with a porous structure are widely used to absorb the
impact of dynamic loads through the deformation process of the
internal structure of the material. The problem is to evaluate the
effectiveness of this type of material in reducing pressure from
explosion events on structures. The paper presents the structure
and the principle of blast energy absorption of materials with a
porous structure (foam materials) and experiments to determine
the mechanical characteristics and behavior of foam materials.
Numerical simulations are then used to assess the energy
absorption efficiency of shields made of materials with a porous
structure to mitigate the effects of explosion pressure and apply
them to underground structures placed in soil. The results suggest
further research on the material structure, impact absorption
mechanism and application solutions when using this material.
Keywords: Foam materials; explosion pressure; absorption;
vibration; stress.

1.MEPAU

Khi mét vu né xdy ra & gan céng trinh, xuét hién ap luc rat 16n tac
dung lén cong trinh va lam cho két ciu bi rung déng manh, dnh
hudng I6n dén dé bén, su 8n dinh cla céng trinh va hoat déng cua
con ngudi trong dé [1-5]. Do vay, can nghién ctu cac giai phap lam
gidm ap luc do né tac dung Ién cong trinh, tir d6 lam gidm tac dong
tiéu cuc cda ap luc né déi véi két cdu. Cé nhiéu cac gidi phap khac
nhau dé giam tac dung clia &p luc né lén két cau cong trinh, mét trong
nhiing gii phap d6 la viéc st dung cac vat liéu co cau trac 16 réng (vat
lieux6p) dé€ giam tac dung truc ti€p clia ap luc né. TU nhiing tng dung
thuc t€ cla vat lieu x8p dugc st dung trong moét loat cac san pham
khac nhau tir hap thu ning lugng tac dong, bao boc dé bao vé cac
thiét bi quan trong tranh va dap, dém chéng va dap, st dung trong
ché tao san phdm gia dung phuc vu ddi séng,... cho thdy kha nang
hap thu tac dong clia vat liéu dang nay khi chiu tac dung clia xung va
dap ciing nhu ap luc né [6-9]. Do d6, viéc nghién cdu st dung vat liéu
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x8p d€ gidm rung doéng va (ing sudt cho céng trinh khi chiu tac dung
né co tinh khoa hoc va thuc tién.

2. VAT LIEU X6P

Vat liéu x6p dugc tao ra vai hai yéu t6 quan trong la vat liéu nén
va hinh thai ctia pha khi. C6 hai hinh thai pha khi trong vat liéu x6p
la 16 rébng ma va 16 réng déng kin (Hinh 1). Cac 16 rong mé c6 cau
tric dang xuang cho phép khéng khi c6 thé luan chuyén gitia cac 16
réng, con d6i véi cau truc 16 rong déng kin ngoai cau tric xuong
nhu 16 rdng ma& con dugc ngan cach béi cac vach ngan bang pha
ran, ngan khéng cho khéng khi thoat ra ngoai cac 16 réng. Ngoai ra
kich thuéc 16 rébng déng vai trd quan trong trong tng xU va kiém
soat tdc do khi thoat ra khi vat liéu bi nén.

Su da dang clia vat liéu x8p cling nhu sy phat trién ky thuat san
xudt cao da cho phép cac nha san xuat vat liéu dua ra cac dang vat
liéu c6 tinh hap thu nang lugng 16n, chéng cac va dap bat Igi cling
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nhu gidm rung déng nhu tng dung lam I6p boc gidam chan. Su da
dang cia vat liéu cling tao ra rat nhiéu cac mé hinh tinh toan cho
vatliéu, nham danh gia dung ung xt clia vat liéu trong cac diéu kién
st dung khac nhau.

X&p XPS Cao su x8p
Hinh 2. Mt s6 dang vat liéu xGp trong thuc té

Nhém bot

3. KHA NANG HAP THU NANG LUGNG CUA VAT LIEU X6P
KHI CHIU NEN

Vat liéu cau tric dang x8p la vat liéu c6 mat dé thap biéu dién
quan hé phi tuyén tinh va thudng dugc dung trong céac iing dung
hép thu nang lugng [10]. Pudng cong quan hé (ing suat - bién dang
dugc chia thanh ba giai doan. Ban dau la quan hé tuyén tinh thé
hién ing x{r qua trinh trudc khi bi ép sat cda cdu tric 16 réng (1), sau
dd la qua trinh ép sat cla mang hodc xuong trong cau trdc 16 réng
(2) va cudi cung la qua trinh ép chat ctia pha rén vat liéu (3) nhu trén
Hinh 3 [11].

Ung suat

Bién dang

Hinh 3. Dudng cong dac trung quan hé ting suat - bién dang vat liéu xdp [11]

Khi chiu ap luc nén ép thi cau tric 16 réng ma sé phc tap hon
trong Ung xU véi tac dung cla ap luc. DGi véi cau tric 16 rébng mé
khong c6 16p mang chan phia trudc khong khi dp suét cao sé di vao
trong 16 réng trudce khi qua trinh nén xay ra, sau d6 khi cau tric vat
liéu bi nén khong khi cé thé thoat ra ngoai. Trong trudng hop 6 16p
mang chén phia trudc cho phép khong khi bén trong vat liéu bi nén
ép tao thanh phan ap véi ap luc, qua trinh tiép theo la sy nén ép vat
liéu lam cho khong khi bén trong 16 réng vuot qua ap luc va bat dau
thoat ra ngoai. Con d6i véi vat liéu cau tric 16 réng dong kin qua
trinh nén ép la qua trinh bién dang pha rén vat liéu va nén ép khéng
khi bén trong 16 réng. Su thay d6i ap luc khéng khi bén trong 16 réng
va su nén ép cau trdc vat liéu do nén ép clia ap luc sé lam tiéu tan
ap luc khi di qua I6p vat liéu dang nay [11].

V6i dac tinh cha hai loai cau trdc nhu trén thi cdu tric 16 réng
ddng kin dugc dung nhiéu hon trong céac tng dung hap thu ap luc,
do su nén ép cta khong khi bén trong cac 16 rong [6, 7, 9-11]. M6 ta
su khac biét ludng khi vao va ra 16 rdbng mé trong qua trinh vat liéu
bi nén nhu trén Hinh 4.

E

Hinh 4. Sy khac biét ludng khi vao va ra 16 rong m@ trong qua trinh vét liéu bi nén [11]

4. THU NGHIEM SO DANH GIA HIEU QUA CUA VAT LIEU X6P

4.1. Dat bai toan

DE danh gia hiéu qua khi st dung vat liéu cé cau tric 16 réng
gidm tac dung cfia ap luc né 1én céng trinh ngdm dat néng trong
dat. Tién hanh thd nghiém s6 thong qua mé phong tinh toan cong
trinh cé tiét dién ngang hinh chit nhat vdi kich thudc thong thay
3200x2200mm; chiéu day noc, thanh va day 400mm; cong trinh
dugc dat trong dat va cach mat dat 3m; lugng né 1kg TNT dat trén
maét dat. Tinh toan cong tinh chiu tac dung truc tiép cla vu né va
céng trinh ¢6 st dung 1&p dém nhém x6p (aluminum foam) bén trén
tdm noéc két cau cé chiéu day thay déi. Diém khao céc thong sé vé
rung déng va uing suat tai mép dudi chinh gilra tdm néc chia két cau,
mo hinh két cdu nhu trén Hinh 5.

Nhu da no6i & muc trén (Hinh 4), viéc c6 thém tdm ciing phia
trudc vat liéu x8p c6 kha nang lam tang hiéu qué cho giai phap giam
ap luc. Tuy nhién do I6p vat liéu dat trong méi trudng dat va chiu ap
Iyc nén nén trong nghién ctu khi khdo sat bai toan sé chua dé cap
dén tam cing nay.

LUgNG NG
1KG

3000

7 £%20969569569690%6%95%0%0
9, 2|
Y < 4 g
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g 74
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L L)

Hinh 5. M4 hinh bai toan nghién ctiu khdo sat

4.2, Thi nghiém vat liéu xép

Strdung vat liéu nhém x8p ¢é cau tric 16 réng dong kin dé lam I6p
hap thu tac déng clia ap luic né 1én két cau cong trinh, dudng cong quan
hé (ng suat - bién dang cuta vat liéu dugc xac dinh théng qua thi
nghiém nén don truc. Thi nghiém ti€n hanh trén hé théng may kéo nén
da nang clia hang MTS st dung dau gia luic 647 Hydraulic Wedge Grips
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¢6 kha nang gia tai 1én dén 50kN vdi téc do nén dugc diéu khién. May
ép dugc két nGi dong bo véi hé théng may tinh tich hgp phan mém
diéu khién va x( ly dit liéu chuyén dung cia hang. Caéc mau nén nhém
x6p trong thi nghiém st dung loai mau kich thudc 50x50x50mm, téc
d6 nén 10mm/phut. K&t qua nén dugc thé hién ngay trén giao dién clia
phan mém gilp viéc danh gia két qua thi nghiém va diéu chinh thi
nghiém kip thdi. Qua trinh thi nghiém nén mau trong phong thi
nghiém va két qua dudng cong quan hé (ng sut - bién dang dugc thé
hién trong Hinh 6 va Hinh 7.

Hinh 6. Thi nghiém nén mau nhom xdp

Mau 01

35 {|===-Miu02

o 0.2 0.4 06 08
Bin dang[%)]

Hinh 7. Dudng cong quan hé (ing sudt - bién dang nén don truc mau nhom xdp
Tién hanh I3y gia tri trung binh cdia 03 lan thi nghiém va trung binh
hoéa dudng cong Uing suat - bién dang thu dugc két qua nhu Hinh 8.

L] oz 04 L 0.8

Bidn dang %]

Hinh 8. Duting cong quan hé (ing sudt - bién dang mau nhdm xdp sau chudn héa

4.3. Xay dung bai toan mé phéng sé

ANSYS Autodyn mé phong phan ting cla vat liéu khi chiju tac
dung va cham manh, &p suat cao hodc cac vu né trong thdi gian
ngan. N6 la thich hgp nhat cho mé phéng bién dang vat liéu 16n
hodc bi pha hay. Do d6, trong bai todn mé phéng kha néng giam
téc dung né clia vat liéu x8p st dung phan mém ANSYS Autodyn dé
mo phédng va tinh toan.

Dai vé6i thudc nd 1dy vat liéu TNT, vat liéu cong su lay bé téng
(CONC-35MPA) va moi trudng dat (SAND), la cac mé hinh vat liéu co
san trong thu vién phan mém.

Ung xtr ddng ctia vat liéu nhém x8p dugc moé phéng bang cach
strdung phuaong trinh trang thai khi nén ép P-a va gidi han chay von
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Mises. Trong d6 cudng do nén ban dau 2,23MPa va cudng do khi
nén chat 35,03MPa dugc lay theo két qua thi nghiém nén mau
nhoém x6p; s6 mi nén (compaction exponent) ldy bang 1,4 tham
khao theo tai liéu [12] va cac tham s6 vat liéu ca ban dugc ldy theo
Bang 1.

Mé dun dan héi ctia x6p dugc xac dinh theo do thi Hinh 8, trong
vung 1 & giai doan vat liéu lam viéc dan héi theo dinh luat Hooke.
Mé dun khéi (Iay trong giai doan dan héi) va van téc truyén am dugc
xac dinh théng qua cac biéu thuc:

E

K=o 1
3(1-2v,) W

c= |~ @)
p

trong dé p la trong lugng riéng clia x6p, E la mé dun dan héi, K
la mé dun khoi, c la van téc truyén am trong x6p va vr la hé s6
Poisson cla x8p.

Hé s6 Poission cua vat liéu x6p khéng phai hang s6, né phu
thudc vao mat do vat liéu x8p va téc dé bién dang [13]. Théng
thudng mé hinh vét liéu x6p dugc thuc hién bdi tinh toan béi cac
phan mém mé phdng thudng gia dinh hé sé Poisson thap [11]. Diéu
nay cho phép xac dinh bién dang thé tich clia vat liéu dé& dang hon,
cac phan tu vat liéu x6p trong moé phong sé c6 xu hudng tang cing
dé chéng lai 16i thé tich am thudng gap trong md phéng vat liéu
x0p chiu t6c dé bién dang cao. Mét s6 cong trinh nghién ctu da
cong bé, lua chon hé s6 Poisson cla x6p bang 0 [14-18]. Do vay,
trong ndi dung nghién ctiu clia bai bao lua chon hé s6 Poisson clia
vat liéu nhom xép (x6p cuing khong phuc héi) bang 0.

Bdng 1. Tham sé vat liéu nhém xép

p(kg/m?3) Vi E(Pa) K(Pa) c(m/s)

350 0,0 90,63E6 30,21E3 293

Tién hanh khao sét cac bai toan bao gém khéng c6 16p x6p va
cac I6p x6p day lan lugt 100mm, 200mm va 300mm dat phia trén
tam néc két cdu, I6p x8p dugc dén chat 1én bé mat két cau.

Mé hinh bai toan khao sat s6 trong ANSYS Autodyn dugc thé
hién nhu trén Hinh 9, trong d6 vat liéu nhém xép dugc dinh nghia
theo tén goi NEW_Foam.

Hinh 9. M6 hinh mé phdng s6 bai toan khdo sdt
4.4. K&t qua mé phéng sé

Hinh 10. Qué trinh md phong ng cho bai todn khao sét tai thdi diém 2,314ms
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Bdng 2. Téng hop két qud khdo sdt

TT | Thamsd Noi dung Gid tri Chénh léch (%)

Khéng co |6p x6p 1,8309 -

1 Giatéc | Lop x6p day 100mm 0,5195 71,62

(9) LSp x6p day 200mm 0,3753 79,50

LSp x6p day 300mm 0,3753 79,50
u Khéng c6 16p x8p 2751 -

, Su’;?: L6p xSp day 100mm 1918 30,28

(Pa) | LOP X5p day 200mm 1683 38,82

Lép x6p day 300mm 1479 46,23

Tu két qua khao sét cho thay vat liéu x6p ¢é tac dung tét trong
viéc hap thu ap luc tadc dong tr vu né lam gidm manh ca rung déng
va ndi luc trong két cau.

Gia téc diém khdo sat tuang (ng véi I16p x6p day 200mm va
300mm tuy c6 gid tri dinh gan nhau & thai diém ban dau nhung gia
tri dinh cac giai doan sau lai c6 dé gidm manh cua I6p x6p 300mm
nhu trén Hinh 11c va 11d. Diéu nay dan dén (ing suat giam tuong
ung dang ké khi lop x6p dugc ting chiéu day.

Théng qua biéu dé két qua khao sat cho thay khi ciu tao vat liéu
x8p lam 16p hadp thu &p luc ti vu nd sé lam gidm manh gia tri dinh
ap luc va kéo dan thai gian tac dung.

5. KET LUAN
Tu két qua nghién ctu va khao sat clia bai bao cho phép rut ra
mét s6 nhan dinh nhu sau:

Vat liéu x6p cé kha néng tét trong viéc hap thu ap luc tac dong
cUa tai trong xung kich néi chung, cling nhu &p luc né noi riéng va
diéu nay cho thdy vat liéu x8p c6 thé iing dung rong rai trong nhiéu
linh vuc khac nhau.

Tur co ché iing xU clia vat liéu x6p khi chiu nén cho thay qua trinh
bién dang vat liéu la mét qua trinh hap thu nang lugng cua ap luc
nén bén ngoai khi vat liéu lam viéc trong giai doan thit hai. Diéu nay
cho théy vat liéu c6 Ung suat trong giai doan nay cang cao thi kha
nang hap thu nang lugng cang I6n.

TuU két quad moé phéng sé cho cac trudng hop c6 st dung va
khong st dung I6p dém vat liéu x8p, cho thay hiéu qua ca I6p dém
trong viéc gidm tac dung rung déng gan 80% va Uing sudt trén két
cdu lén dén gan 50%.

K&t qua khao sét ciing cho thady chiéu day I6p x6p anh hudng rat
I6n dén hiéu qua hap thu tac déng (ling suat giam dugc tur 30,28%
1&n dén 46,23%; gia t6c giam dugc tir 71,62% |én dén 79,50%). Yéu
t6 nay ma ra nhimg noi dung nghién ctiu ti€p theo dé lua chon dugc
chiéu day phu hop.

K&t qua nghién ctu cling goi ma thém cac nghién ctu sau hon
vé cau tric vimé clia vat liéu, cau tao chi tiét cdu truc bdo vé strdung
vat liéu x8p nham hap thu ap luc tai trong xung kich bao vé két cau
cong trinh.
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Toi uu hoa dé chinh xac du doan két cau
BTCT bi an mon dua trén so sanh cac mé hinh
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Optimizing the prediction accuracy of corroded reinforced concrete structures based on a

comparison of artificial intelligence models
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TGM TAT

An man anh huéng dang ké dén da bén cia ket cau be tang cdt
thép (BTCT) trong cac toa nha. Nghién ciu nay danh gia cac ma
minh du doan va tap hop dé dy doan kha ning chiu lvc coa ket
cdu BTCT bj &n man, st dung cac kj thuat nhu may hé trg vecto
(SVMs), mang no-ron nhan tao (ANNs), hdi quy tuyén tinh (LR)
va hdi quy tuyén tinh tong quat (GENLIN) ciing nhu céc ma hinh
tap hop két hop cac pheeng phéap nay. St dung 100 ba dif ligu tir
c4c toa nha dan cu tai TP.HCM, cac ma hinh da dugc thir nghigm,
viri m hinh (ANNs) va (LR) dat duoc do chinh xac du doén cao
nhat 13 98% vé kha nang chiu luc cia ket cdu BTCT bj &n man.
Nhirng mé hinh nay ta ra hiéu qué trong viéc dy doan sam va
chinh x4c vé dg bén coa ket céu, rat quan trong cho viec lap ke
hoach bao tri kip thai.

Tir khéa: Hpc may; tri tué nhén tao; &n mon; cudng da nén; bé tang.

ABSTRACT

Corrosion significantly affects the durability of reinforced concrete
structures in buildings. This study evaluates prediction and ensemble
models to predict on the bearing capacity of corroded reinforced
concrete structures, utilizing techniques such as Support Vector
Machines, Artificial Neural Networks, Linear Regression, Generalized
linear model and ensemble models combining these methods. Using a
dataset from 100 residential buildings in Ho Chi Minh City, Vietnam, the
models were tested, with the (ANNs) and (LR) model achieving the
highest prediction accuracy of 38% on the bearing capacity of
corroded reinforced concrete structures. These models prove
effective for early and accurate predictions of structural durability,
crucial for timely maintenance planning.

Tir khda: Machine learning; artificial intelligence; corrosion;
compressive strength; concrete.

1. GIOI THIEU

Su hu héng clia két cau BTCT va bé tong du ting luc phan 16n 1a
do sy an mon cua c6t thép, lam giam tiét dién cla thép, an mon bé
téng, lam suy giam lién két gilra bé téng va thép va dan dén mat kha
nang st dung do nut, v& va tach IGp bé tdng bao vé. An mon bt
nguén ti nhiéu yéu té khac nhau nhu diéu kién méi trudng, loai
thép dugc st dung, su hién dién clia cac chat an mon, chat lugng bé
téng va do day I6p bé tdng bao vé, dac biét 1a cac két cau gan moi
trudng bién hodc chita nhiéu clorua [1]. Theo thdi gian, su &n mon
trd thanh mot phan khong thé tranh khéi trong qua trinh ldo héa
cUa bé téng. Cac nghién ctiu thuc nghiém da cho thay miic d6 anh
hudng cla su dn mon dén hiéu suat cda két cdu BTCT, cho thay su
gidm dang ké vé kha nang chiju tai va d6 dich chuyén & cac két cau
bi an mon so vai cac két cau khong bi an mon. Ty 1& an mon ngay
cang tang nay doi héi phai stra chira va phuc héi cac cong trinh hién
c6, mét linh vuc hién dang dugc phan bé hon 100 ty USD hang nam
dé stra chira cac hu hdng do an mon két cu bé tong [2].
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Nghién cttu vé dn mon cét thép da xem xét rong rai qua trinh an
mon va cudng dé du ctia cac thanh phan BTCT bj an mon théng qua
cac phuang phap mé hinh sé nhu phuong phap phan ti hiu han
3D [3, 4]. Tuy nhién, cac phuong phap nay thudng thiéu kha nang
khéi quat hoa va gap khé khan trong viéc thé hién chinh xéc céc
hién tuogng an mon tu nhién do dac tinh phi tuyén clia ching, doi
héi phai hiéu chinh lai thudng xuyén véi ditliéu mdéi. Cac nghién cdu
trong phong thi nghiém vé dam bé téng ciing phai d6i mat vdi
nhiing thach thuc do chi phi cao va nhu ciu vé thai gian dé€ mo
phdng su an mon, thudng st dung cac quy trinh nhan tao khong
mo phong dugc qua trinh an mon tu nhién xay ra trong nhiéu thap
ky. Do d6, lam tang méi lo ngai vé tinh chinh xac va kha nang ting
dung clia dit liéu d6. Nhu cau vé cac phuong phap mo hinh héa
chinh xac, dé thich (ing va tiét kiém chi phi han da dan dén viéc
kham pha tri tué tinh toan va hoc méay nhu nhiing giai phap tiém
nang. Nhiing mé hinh nay c6 thé gidm dang ké thai gian va chi phi
nghién ctu déng thai mang lai su hiéu biét sau séc hon vé stiic manh
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con lai cta cau kién BTCT bi an mon thong qua viéc phan tich cac
ma&i quan hé di liéu phi tuyén tinh phc tap.

Nghién ctu nay nhdm danh gia hiéu qua ctia cac mé hinh du
doan va mo hinh tap hgp trong viéc du doan kha nang chiu luc clia
két cau BTCT bi an mon, stir dung cac phuong phap nhu May vecto
hé trg, Mang than kinh nhan tao, va cay phan loai va hoi quy. Cac
mé hinh tap hop nay da dugc phat trién bang cach két hop cac ky
thuat trén. B6 d liéu dugc thu thap tU cac tda nha chung cu tai
TP.HCM, Viét Nam da duoc st dung d€ xay dung va kiém tra hiéu
qua clia cadc mo hinh dugc dé xuat.

2. THU THAP DU LIEU

Cac théng s6 cla két cdu RC bi an mon phai dugc khéo sat, do
dac dé danh gia chinh xac kha ning chiu luc con lai cta két cau,
phuc vu cho cac phan tich, tinh toan ti€p theo. Cac budc tién hanh
khao sat, do dac bao gém: kiém tra kich thudc két cau; Idy mau bé
téng dé xac dinh dic tinh vat liéu; tinh toan, phan tich va kiém tra
sau d6 téng hgp d(r liéu. Cac théng s cla két cau RC thuc té dugc
khdo st va do dac trong cdc tda nha dugc xay dung trudc ndm 1975
va sau nam 1975 tai TP.HCM theo quy trinh sau:

Do ludng: Xac dinh cac théng s6 hinh hoc thuc té ca két cau
vé nhip clia két cdu; kich thudc cila mat cat ngang; chiéu cao, do
vong cla két cau. Vi tri, sé luong va loai ¢t thép, miic dé an mon
cOt thép, tinh trang cda I6p bé tdng bao vé ciing nhu hinh dang
va chiéu réng cla cac vét nut trong két cau. Khoan 1ay mau bé
tong kiém tra xac dinh cudng d6 cla bé tong. Cac s6 liéu khao
sat dugc xt ly va téng hop dé dua vao cadc mé hinh tri tué nhan
tao dé€ danh gia.

3. CAC MO HINH TRi TUE NHAN TAO VA PHUONG PHAP
PANH GIA

3.1 Mdy hé trg vecto (SVYM)

Vapnik la ngusi dau tién gidi thiéu vé may vecto hé trg (SVM-
support vector machine) [5]. SVM dugc xdy dung dua trén cac ham
anh xa dau vao-dau ra tit moét tap dir liéu, giai quyét ca hai van dé
phan loai va héi quy. B6i véi mé hinh héi quy, thudng st dung
phuong phap héi quy hé trg vecto epsilon [6], nham tim mét ham
f(x) sao cho su'léch £ t6i da gilta cac d(t liéu dau ra y; dugc giam thiéu.
Trong may vecto hé trg héi quy, dit liéu dau vao ban dau dugc anh
xa vao moét khéng gian dac trung nhiéu chiéu bang cach sir dung
ham phi tuyén nhu sau:
flx,w) =(w,x)+bvéiweybey

Chat lugng ctia ham f(x) c6 thé dugc udc tinh dua trén tén that
clia ham L(x) nhu sau:

0 ifly-—fxw)l<e
Le=bflxw)l = {D’ — f(x, )| otherwise

3.2 Mang than kinh nhdn tao (ANNs)

Mé hinh mang than kinh nhan tao la céng cu hiiu ich va manh
mé dé gidi quyét cac van dé phic tap, hoat dong tucng tu nhu cac
neuron trong bd ndo ngudi. Cac neuron dugc sap xép theo tung 16p,
tUr 16p dau vao dén I16p dau ra, véi mét hodc nhiéu I6p an & gida.
Mang than kinh nhan tao da dugc ap dung rong rai trong cac nghién
clu trudc dé€ du doan muc tiéu thu nang lugng [7]. Trong mét mang
no-ron da I6p, 16p dau tién chira cac ndat nhan di liéu dau vao, vi du
nhu théng tin vé dac diém cla can phong, tiép theo la mot hodc
nhiéu I6p 4n chita cac nut x{ ly tinh toan, va cudi cung la 16p dau ra,
nai ¢é nat biéu dién mc tiéu thu ndng lugng. Thuat toan dugc su
dung phé bién va hiéu qua nhat dé huan luyén cac mang than kinh
da I6p nay la thuat toan lan truyén ngugc, trong d6 ngudng kich
hoat clia méi no-ron trong 16p &n dugc tinh toan dua trén dir liéu
dau vao va két qua mong muén.

net, = Z wyjoj vay, = f(nety)

Trong d6 netx la ngudng kich hoat cia na-ron thu k, j 1a tap cac
no-ron & I6p trudc, wi la trong s6 két néi gilta ng-ron k va no-ron j,
o0jla dau ra clia no-ron j, va yi la ham truyén.

f(nety) = 14 e-net
Cong thic huan luyén va trong s6 cap nhat wy trong ting chu
ky t 1
Wi (8) = wyj(t — 1) + Awy(8)
Gi4 tri thay d8i Awi(t) dugc tinh nhu sau
AWk](t) = n5pjopj + (Xij(t - 1)

Trong d6 n la tham s6 téc d6 huan luyén, 6, sai s6 lan truyén, oy
la két qua dau ra ctia ng-ron j cho lan th p, a la tham sé khuéch dai,
va wi(t-1) 1a gia tri thay d6i cho wy trong chu ky trudc.

3.3 Héi quy tuyén tinh (LR)

Mo hinh héi quy tuyén tinh da bién (LR - Linear Regression) la
mét su phat trién tir héi quy tuyén tinh don gian, cho phép xac dinh
va phan tich méi quan hé gilta hai hodc nhiéu bién doc lap [8]. Cong
thuc chung cdia mo hinh la:

n
Y=,BO+ZBL'X1'+S
i=1

Trong mo6 hinh dé xuat, Y la muc tiéu thu nang lugng clia can ho
chung cu, Bolahang s6, Bilahé s6 hoiquy (i=1,2, ...,n), £la sai s6, va X;
dai dién cho cac nhan t6 cu thé. M6 hinh héi quy tuyén tinh ap dung
bén phuong phap héi quy tuyén tinh da bién bang cach st dung binh
phuong cuc tiéu: stepwise, forward va backward.

3.4 M6 hinh tuyén tinh téng qudt (GENLIN)

M6 hinh tuyén tinh t8ng quat dugc phat trién béi Nelder and
Wedderburn [9]. M6 hinh cé thé phan tich cac phan phdi xac suat
khac nhau (nhu la phan phéi chuan, nhi thic, Poison va gamma) cho
mét bién phu thudc st dung ham lién két lam mé hinh tinh toan dé
xac dinh méi quan hé gilta cac yéu t6 du bao tuyén tinh va ham
phan phai trung binh.

M6 hinh tuyén tinh téng quat linh hoat hon va cé6 méi quan hé
thuc té hon so véi héi quy don. Mau phan phéi gia dinh cla cac diém
d@ liéu va méi quan hé gitia X va Y dugc xac dinh theo phuang trinh
sau:

n=g(E(Y)) =X, +0,Y~F

Trong d6 n la bo du doan tuyén tinh, O la bién bu, X; la bién déc
1ap, Bila hé s6 d6 doc va F 1a phan phéicaa Y.

Ba thanh phan cGia mé hinh tuyén tinh téng quét 1a mot bién két
qud Y v6i phan phdi ngdu nhién cu thé va gia tri ky vong u va
phuong sai 02 (E(Y) = ). Mot ham lién két g(.) vdi gia tri ky vong (u)
cla Y dé bién déi cac gia tri du doan ctia nfn = g(u)J; va moét mé hinh
cdu trac tuyén tinh.

3.5 Cdc mé hinh két hop

Cac m6 hinh dugc xép hang dya vao qua trinh du doan va sau
d6 cac mé hinh 6 ty 1é dy doan t6t nhat dugc két hop lai tao thanh
mo hinh két hop. Phuong phap két hgp dugc thé hién bang phép
toan 1a g: RY — R vai mét bién du doan X va bién phan hoi Y. Méi
phuang phap st dung mot thuat toan xac dinh dé dua ra mét ham
uéc tinh g(.). USc tinh bang mét ham két hgp gen(.) tao ra dugc bang
cach két hgp tuyén tinh ctia cac ham riéng |é nhu sau. Trong d6 ¢
chta céc hé sé két hgp tuyén tinh, la gid tri trung binh cla trong sé

khac nhau.
n

Jen() =Y G+9()
j=1
Nhin chung, phuang phap moé hinh két hgp udc tinh chinh xac
hon so véi nhitng mé hinh riéng 1é thong thuong [10, 11].
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3.5 Phuong phdp xdc thuc chéo

Cac nghién ctu thudng dp dung thuat toan xac thuc chéo k lan
dé gidm thiéu sai s6 lién quan dén 14y mau ngau nhién cda viéc huan
luyén. Kohavi da xac nhan rang tht nghiém nam lan dem lai thoi
gian tinh toan va phuang sai téi uu [12]. Phuong phap nay phan chia
tap mau dit liéu thanh 5 tap con, tién hanh xay dung va xac thuc moé
hinh 5 1an, chon 1 tap d( liéu khac dé kiém tra, huan luyén mé hinh
bang 4 tap dt liéu va st dung tap con lai dé kiém tra tinh chinh xac
cla mé hinh dugc minh hoa & hinh 1. D6 chinh xac ciia mé hinh
dugc tinh bang d6 chinh xac trung binh cia 5 mé hinh trong 5 lan
xac thuc.

Thtr nghiém tép con 1 Gaece @ Huin luyén
Thtr nghiém tép con 2
Thur nghiém tap con 3 aaece
Thur nghiém tap con 4 aeaoe
Thtr nghiém tap con 5 ceeea

Hinh 1. Phuong phap xac thuc chéo nam lan

3.6 Phuong phdp ddnh gid hiéu sudt

Pé& danh gia d6 chinh xéac ctia qua trinh du doan clia cdc mé hinh
don & va mé hinh két hgp, cac phuong phap sau da dugc st dung:

o Hé s xac dinh

R*=1 _i(Yi - p)? /i(}’i -y)?
=1 =1

e Phan tram sai s6 trung binh tuyét déi
n !
y-y ‘

Thur nghiém

1
MAPE = —z
n y

i=1

e Sai s6 trung binh tuyét déi

n
1
MAE:—Z —y
"-1ly Yl
=

e Sai sO toan phuong trung binh

Dt liéu dau vao

RMSE =

4. THIET LAP THU'C NGHEM

Muc tiéu chinh cta khai pha dir liéu la st dung su két hgp cla
cac phuong phap cong nghé ti nhiéu linh vyc khac nhau, bao gém
khoa hoc may tinh, thong ké&, phan tich dit liéu truc tuyén, may hoc,
va cac hé théng chuyén gia [13]. Céng nghé khai pha d liéu hién
nay dugc ap dung réng rai trong qua trinh dy doan trong nhiéu
nganh. Hinh 2 mé ta quy trinh hoat dong clia cdc mé hinh dy doén
don, bao gém sau ky thuat khai pha di liéu nhu SVMs, ANNs, LR, va
GENLIN. Cac m6 hinh nay dugc st dung dé tu dong sinh ra va so
sanh cac két qua lién tuc, gitp tang cudng kha nang phan tich va du
doan.

Trong qua trinh so sanh thi nghiém cac ky thuat khai pha di
lieu, cac tham s clla mé hinh dugc dat mac dinh dé dam bao mo
hinh hoat dong moét céch khach quan, hiéu qua va chinh xéc. Hinh
3 minh hoa quy trinh st dung cac mé hinh dé du doan kha nang
chiu luc cla két cau bé tong cot thép bi an mon bang phan mém
SPSS cua IBM [14]. Quy trinh bao gém cac budc sau: Budc 1: Nhap
dir liéu dau vao dua trén thuat toan xac thuc chéo. Budc 2: Dung nut
du doan s6 dé huan luyén dit liéu. Budc 3: S& dung mé hinh don dé
kiém tra dit liéu. Budc 4: Két hop cdc mé hinh théng qua nut két hap.
Budc 5: Banh gia két qua phan tich théng qua bang két qua, giup
nhan dinh chinh xac hon vé hiéu qua clia cdc mé hinh.

5.KET QUA THUC NGHIEM

T6ng hop két qua cac chi s6 danh gia ctia nhimg mé hinh don
cho thay, hiéu qua ctia cdéc mé hinh: may hé trg vects (SVMs), mang
na-ron nhan tao (ANNs), héi quy tuyén tinh (LR) va héi quy tuyén
tinh téng quét (GENLIN). Trong d6 hiéu suat t6t nhat trong qua trinh
du doén l1a (ANNs) va (LR) va ti€p d6 la mé hinh (GENLIN) va (SVMs).
M6 hinh téng hgp (COMBO3) gilta SVMs, ANNSs, LR va GENLIN cho
thay hiéu suat Ia tét nhat (Bang 1).

( svM ) ( ANNs

) C

GENLIN

Panh gia hi¢u qua
cac mo hinh

&t hop cac mo hinh
t6t nhét

!

C Dit liéu dau ra )

Hinh 2. S¢ d6 khdi md hinh dy doan cutng do

Bang 1. Téng hap két qua chi s6 danh gia cGia cac mé hinh

Model RMSE MAE MAPE R?
SVMs 358.495 273.468 36.027 0.790
ANNs 73.792 44.358 11.777 0.980
LR 66.279 19.603 12.106 0.980
GENLIN 103.687 48.740 13.058 0.967
COMBO1 210.047 164.235 17.222 0.889
COMBO2 119.918 78.795 16.543 0.965
COMBO3 115.154 36.656 15.335 0.970
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Budc 1
4__

&)

Céac yéu to dau vao Xac thyc chéo Dir ligu
Budce 2 ;
M
%} Méy hd trg ane no
ron
vecto

doan
Hbi quy tuyen Hbi quy tuyen
| tinh tinh tong quat
Buéc 3 *
\\:\ - =
O S
May hd trg Mang no Hbi quy tuyén Hoi quy tuyén
| vecto ron tinh tinh tong quat
* Buéc 4 CJ\ EEEE Buéc 5
— L
@ Két qua Két qua
h két hop phantich ~ dangbang

Hinh 3. Cau tric mé hinh dy dodn cutng do trong Clementine

6. KET LUAN

Bai bao nay trinh bay dé xuat vé viéc ap dung cac moé hinh dua
trén thuat toan tri tué nhan tao nhu may hé trg vecta (SVMs), mang
no-ron nhan tao (ANNs), hoi quy tuyén tinh (LR) va héi quy tuyén
tinh téng quat (GENLIN) trong phan mém Clementine cla IBM dé
du doén vé kha nang chiu luc ctia két cdu BTCT bi an mon trong cac
tda nha chung cu. Cac mé hinh nay dugc st dung dé xay dung mot
mo hinh téng hgp nham t&i uu hda qua trinh dy doan va khac phuc
nhugc diém clia cac mé hinh riéng 1é&. D{ liéu 1a 100 két cau dam
dugc khao sat & cac chung cu tai TP.HCM dugc dung dé huan luyén
mo hinh, véi viéc dp dung thuat toan xac thuc chéo ndm lan nham
giam thiéu sai s6.

Két qua nghién ctiu cho thay mé hinh mang than kinh nhan tao
(ANNSs) va mé hinh héi quy tuyén tinh (LR) c6 hiéu qua tot nhat trong
du doan kha nang chiu luc con lai clia két cau bé téng cét thép bi dn
mon véi hé s tuong quan rat cao (R = 98%). Cac mé hinh téng hap
clng dat dugc hé s tuong quan tuong tu (R = 88%), trong d6 mé
hinh t8ng hgp gilta SVMs, ANNs, LR va GENLIN cho thay hiéu suét la
t6t nhét (R = 97%).

LGi cdm on

Cong trinh nay thudc dé tai cap Bé c6 ma s6 B2023-SPK-06 do
B6 Gido duc va dao tao tai trg, Trudng Pai hoc Su pham ky thuat
TP.HCM ch tri.
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ABSTRACT

Many studies have attempted to identify the critical risk of
construction projects; but only a few studies focus on
synthesizing risk identification techniques of construction
projects, particularly in bridge construction projects with the
consideration of the climate change. Thus this paper aims to
synthesize risk factors of construction projects through a
literature review from 2000 to 2023; and then examines practical
documents from bridge projects to provide comparisons and
highlight the characteristics of climate change that may influence
bridge project performance. The initial findings show that eight
risk assessment methods; fourty common risk factors of
construction projects; and seven critical risk factors caused by
climate change in which should be assessed at the initial stage of
bridge projects. The benefit of this paper is to support decision-
makers to have a full understanding about risk management
techniques, particularly when examining the impact of climate
change and associated risks on bridge project implementation in
practice.

Keywords: Risk |dentification; risk management; bridge projects;
climate change.

1. INTRODUCTION

Risk management in construction is of great importance during
the whole project life cycle [1]. Risk management refers to the
practice of identifying potential risks in advance, analyzing them
and taking precautionary steps to reduce the risk [2]. The objective
of risk management is to find and manage risks in order to
complete the project successfully. Risk is often known as uncertain
events and they do have an influence on construction projects. The
Project Management Institute (PMI) argued that risk is: “an
uncertain event or condition that, if it occurs, has a positive or
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negative effect on a project’s objectives”. However, many studies
have a certain that risks are unexpected events that are considered
on as a loss [3],[4]. Risks impact on bridge projects in terms of time,
cost, quality and its outcomes [5].

Risk identification plays an important role in risk management,
and risks cannot be assessed when they are not recognized. A large
number of studies have been carried out in different construction
projects and different areas to establish relevant risks. Therefore, it
is necessary to have a review to synthesize risk factors from
previous publications and point out what methods have been
applied in risk identification efforts. Through a literature review, this
study provides a list of risks in construction projects. Construction
activities are closely related to environmental and geographic
characteristics. In this article, in addition to literature review survey
in previous findings, this paper presents a case study of bridge
projects in the Mekong delta region, where climate change has had
many impact.
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Figure 1. Mekong Delta region, Vietnam [8]



www.tapchixaydung.vn

The delta area is located in the southwest region of Vietnam,
between 8.5°-11.5¢ N and 104.5°-106.8°E, covering an area of
around 40,000 km2 The humid tropical monsoon climate in this
Mekong delta region is associated with an annual average
temperature of 27 °C and average annual rainfall of 1800 mm.
However, there are variations across this area because of
differences in the climate regime, especially in terms of
temperature and humidity [6]. This region is assessed as one of the
most vulnerable mega-deltas, and being subjected to climate
change brings the threat of sea level rise as well as changes to local
climates including higher temperatures, altered water balance, and
extreme events such as droughts and floods [7]. Bridge projects
built in the Mekong delta region might suffer potential risks caused
by climate change. However, there are very few studies that have
clarified climate change-related hazards. Therefore, a survey was
carried out by our research team in this area in order to better
present these risk factors. In addition, the result of the survey will be
used to compare risk data from previous publications.

2. RESEARCH METHOD

The first step in the risk management process is risk
identification [9]. Risks that are not recognized also cannot be
analyzed and responded to. Therefore, the first task of risk
management is to cover the potential risks as completely as
possible. The method of literature review is applied to summarize
research works carried out in risk identification for construction
projects. A systematic search of Google Scholar from the year 2000
to 2023 was implemented using a combination of keywords to
search for relevant articles as follows: Construction projects; Bridge
projects; Construction Risk management; Risk identification; Risk

Table 1. Risks in bridge construction

assessment. After searching, our research team established a list of
192 related articles. Based on our selection criteria which focuses on
the confidence level of risk identification, a short list of 52 results
emerged. In the following step, our research team read carefully the
tiles and abstracts and skimmed the whole study. Finally, 28 of 52
publications were selected to present the potential risk factors in
bridge projects.

The study area is Mekong delta region in Vietnam which is
considered to be experiencing a large impact caused by climate
change. Bridge projects built in the Mekong delta region are facing
a number of featured risks that might not occur in other regions:
and these risks have serious effects on the efficient completion of
the entire project. Although there have been numerous studies
performed related to risk management, no research has clarified
risk factors caused by climate change. By carefully studying
documentation regarding bridge projects built in the Mekong delta
region, Vietnam, this study has identified the risks and focused on
hazards regarding climate change. We conducted this method by
collecting information from 30 bridge projects between the year
2000 and 2020 in Mekong delta region which are under
construction or operation. The results of the survey were used to
compare with previous studies and clarify risks caused by climate
change.

3. FINDINGS

By aggregating the results from the literature review method
and the survey of bridge projects carried out in the Mekong delta
region in the period of 2010 - 2021, a table of potential risks was
established as below (The risks appearing through survey on
Mekong delta region is marked by letter “x"):

Risk Code Risks Literature review (References) Survey on Mekong Delta region
R1 Environmental risk [10], [11],[12],[13],[14], [15], [16] X
R2 Political [10], [17], 18], [19], [20], [11], [21], [22], [15] X
R3 Social and economic risk [18], [12], [17], [23], [22], [15], [24] X
R4 Contractual agreement risk [1],[13], [14], [25], [15], [26] X
R5 Financial risk [11], [17],[21], [27], [22], [25], [15], [26] X
R6 Construction risk [12], [18],[22] X
R7 Project risk [10], [12], [18]-[21], [27]-[29], [14] X
R8 Market risk [1],[14], [5]

R9 Safety risk [10], [25] X
R10 Quality risk [1],[10], [20], [28] X
R11 Personal risk [17]

R12 Cost risk (11, 18], [29], [14] X
R13 Deadline risk [1], [14], [25]

R14 Strategic decision risk [1]

R15 External risk [1],[27] X
R16 Operational risk [171,[27] X
R17 Legal risk (171, [21], [29], [22], [30], [31] X
R18 Currency and inflation [17], [28]

R19 Corruption risk [17],[30]
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Risk Code Risks Literature review (References) Survey on Mekong Delta region
R20 Tendering procedures [17],[13], [26]
R21 Supplier risk [18],[30], [31]
R22 Technical risk [11], 18], [13], [22], [14], [15], [32], [24], [5]
R23 Resources risk [12],[18],[28]
R24 Information risk [18], [29], [22], [14], [31]
R25 Inexperience of project members | [28], [30], [5]
R26 Lack of motivational approach [18], [28], [29], [24]
R27 Efficiency risk (18], [30]
R28 Payment security risk [20], [23], [33]
R29 Programme overrun risk [23], [30]
R30 Subcontractor pricing risk [23],[13], [25]
R31 Management risk [12],[21], [27], [13], [15], [26], [32], [24]
R32 Labour risk [19], [20], [14]
R33 Time risk [19], [13], [14], [25]
R34 Budget risk [19], [14], [16], [31]
R35 Contractor risk [21],[13], [25]
R36 Natural diaster risk [20], [21], [16]
R37 Equipment risk [21], [13], [14], [24]
R38 Funding risk [20], [25], [33]
R39 Exchange rate fluctuation risk [20], [25]
R40 Site condition [20],[22], [14], [25], [26]

The result shows that 40 risks have been recognized by

o Strict environmental regulations and requirements

previous studies. Financial risk, project risk, legal risk, technical risk,
information risk, management risk and site risk are identified in
many studies. When compared with bridge projects in Mekong
delta region, 21 of these 40 risks have occurred. Besides surveying
on risks in general, this study focused on the risk factors originating
from climate change as a part of environmental risks. Previous
studies described “Environmental risk” as having the following
characteristics [15]:

¢ Adverse weather conditions

e Case of force majeure

¢ Unfavorable environmental impacts of the project

e Pollution associated with construction activities

¢ Poor environmental regulations and management

¢ Changes in environmental standards and permissions

ePoor preliminary assessment and evaluation of the
environmental impacts of the project

¢ Prosecution due to unlawful disposal of construction waste

e Failure to obtain environmental approval

The descriptions listed by prior researchers do not completely
clarify the impact of environmental risk on bridge projects in this
area which is seriously influenced by climate change. Review of 30
bridge project documents located in Mekong delta region revealed
the top 7 risk factors generated by climate change, as below:

Table 2. Climate change-relate risks in bridge projects in mekong delta region

No Risk Project phase The nurnber of Percentage
factors Construction Operation projects
1 Rise in sea level X 28 93.33
2 Erosion X X 27 90.00
3 Heavy rain X X 25 83.33
4 Temperature X 16 53.33
5 Saltwater intrusion X X 15 50.00
6 Storm X 9 30.00
7 Flooding X X 8 26.67
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eSea level rising, erosion and heavy rain are risk factors
appearing in most of the projects surveyed, accounting for more
than 83.33% of total number of projects in the Melong. Rise in sea
level is caused by the melting ice in two hemispheres, resulting in
increasing water levels in the local rivers. This is also responsible for
saltwater intrusion in the Mekong delta region. A number of old
bridges are no longer operated efficiently because of the changes
in bridge’s clearance. Heavy rain makes it difficult for construction
progress, leading to delays in project schedule and cost-overrun.

e Temperature and saltwater intrusion often occur in the bridge
projects surveyed at the rate of 53.33% and 50.00% respectively.
High temperature and temperature variation affects the quality and
working condition of building materials. Saltwater intrusion
changes the chemical composition of water, causing corrosion in
bridge structures.

e Storm and flooding are considered to be natural disasters,
affecting around 30% projects in the Mekong delta region. These
risk factors seriously have a serious impact on bridge projects.
However, these factors have a very low frequency of occurrence.

While all of climate change-related risk factors appeared in
operation phase, construction phase has to face with Heavy rain,
Saltwater intrusion and Flooding.

4. CONCLUSION

The impact of climate changes on construction projects is
becoming serious and is starting to receive attention from both
scholars and the public. This study has attempted to identify critical
risk factors of construction projects and associated risk assessment
methods. In particular the paper focuses on the impact of climate
change to investigate potential risk caused, in which there are
impacts on the bridge project performance. In the scope of the
study, the Mekong delta region was selected as a typical case study
since this region is one of the regions that is significantly affected
by climate change, as reported by the IPCC [34]. Through ta review
of the project documents from 30 bridge projects, we found out
that 07 critical risk factors caused by climate change are as follows:
rise in sea level, erosion, heavy rain, high temperature, saltwater
intrusion, storm, and flooding. Such risk factors should be carefully
examined at the initial stage of a bridge project to ensure the
feasibility of project implementation and operation.
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TGM TAT

Higu rii sy khac bigt giira nhu céu thi treang duge the hign bai
quan diém danh gia cia ngudi sir dung lao dang va nhén thec
nang lwc nghé nghiép qua gac nhin cia sinh vién - dai dién cho
nhom lao ddng tueng lai trong linh vic xay dung. Diéu nay, sé
dang gop tich cyc cho mdi quan hé giira hai nham lao dang va st
dung lao dang. Hon nira, nd ca thé 1a nhitng goi ¥ gidp gidi quyét
dugc bai toan dao tao va cung cép ngudn nhan lyc chat lreng
cho nganh. Bai viét danh gia s khac biét gitra yéu céu thuc té
cha thi truang lao dang va nhén thirc vé nang luc nghé nghigp
cia sinh vién nganh quan Iy xay dung (BLXD) tai TP.HCM. Tir da,
phan tich cac yéu td cén thigt cdu thanh ning lyc nghé nghigp
cia ngudi [am quén Iy xay dung. Nghién ciu st dung mAu bao
gdm nha tuyén dung va sinh vién, vai 91 bang khao sat hop le. Dir
ligu dwge phan tich bang kiém dinh T-test cho thay ket qua khac
biét cd y nghta théing ke vé céc nham yeu td Kign thire, Ky néng,
Thuge tinh cd nhén va Tink chuyén nghigp gitra 2 nhom ddi trgng:
Nha tuyén dung va sinh vién. Trong da, nham y&u td A7 nang va
[inh chuyén nghigp 1a quan trong hon vai quan diém cia nha
tuyén dung dé cau thanh ning lyc nghé nghigp cia nguai lam
(ILXD. Mat khac, sinh vien cho réng Kién thirc va Thuge tinh cé
nhan |a déang duec can nhiac hon. KEt qua nghién citu chi ra
nhirng khac bigt trong gac nhin ve ndng lyc nghé nghiép giira nha
tuyén dung va sinh vién. Nhirng k&t qué dugc ban luan sé cung
cép nhitng ham ¥ cho dé xuét cac giai phap va chueng trinh dao
tao phu hop vai thyc té.

Tir khda: Nha tuyén dung; sinh vién; nhu cdu thi truang; ndng lye
nghe nghiép; nganh quan Iy xay dung; kiém dinh T-test.
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ABSTRACT

Understanding the differences between market demand,
represented by the employer's perspective, and professional
competence perception, represented by the student's perspective,
influences the relationship between these two groups of employers
and employees. Furthermore, it can provide insights into solving
the problem of training and providing high-quality human
resources for the construction industry. This research examines
the difference between the assessments of employers and
employees represented by students on the factors affecting the
professional competence of construction management in Ho Chi
Minh City. The study collected responses from employers and
students, with 91 valid questionnaires. The data was analyzed using
a [-test, which revealed significant differences between the two
groups of respondents in their ratings of Knowledge, Skills,
Personal Attributes, and Professionalism factors. The Skills and
Professionalism factors are more important from the employer's
perspective for constructing the professional competence of
construction managers. On the other hand, students believe that
Knowledge and Personal Attributes are more important. The
research results show differences in the perspectives on
professional competence between employers and students. These
results are discussed and provide implications for proposing
solutions and suitable education programs tailored to practical
demands in the construction industry.

Keywords: Employers; students; market demand; professional
competence; construction management; statistical testing of
differences (T-test).
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1.GIGI THIEU

QLXD la mét linh vuc day nang dong, yéu cau sinh vién phai s&
hiiu ndng luc da dang @& gidi quyét cac cong viéc tich hgp gitta ky
thuat, kinh té va quan ly trong nganh Xay dung. Nghién ctiu nay kham
pha su khac biét gilta nhu cau thi trudng va nhan thic vé nang luc
nghé nghiép ctia sinh vién trong linh vuc QLXD tai TRPHCM - noi ¢é toc
d6 phat trién kinh t€ va dé thi héa nhanh chéng. Véi vi thé la dau tau
cla nén kinh té€ ca nudc, TRPHCM la thi trudng ¢ nhu cau vé nhan luc
dap Ung dugc cac ky nang chuyén mon trong linh vyc QLXD I6n. Do
d6, yéu cau viéc dao tao nganh QLXD tr& nén séi dong hon. Hiéu rd
hon vé dac diém, yéu cau nghé nghiép ctia nganh va xu hudng cda
né trong thi trudng sé gép phan nang cao hiéu qua trong viéc dap
Ung nguén nhan luc cho nganh QLXD.

Phét trién tirkhai niém “thj trudng” trong tac phdm clia Adam Smith
[1], thi trudng lao dong c6 thé hiéu la noi ma nhiing ngudi lao déng gap
g6 va trao déi véi nhimng ngudi st dung lao déng, dang tim kiém lao
déng va st dung suc lao dong (cung va cau vé stic lao dong). Vi dy,
ngudi lao déng cé ki nang chuyén mén phu hop c6 thé dap tng valam
viéc trong hoat déng san xudt clia nha tuyén dung. Trong xu hudng
phat trién hién dai clia thi trudng lao dong, viéc dao tao chuyén mén
ctia sinh vién dé phuc vu thi trudng lao ddng, nén tham khao cac gia tri
cd ban dugc phan anh va dé xuat bai cac chuyén gia hoat déng trong
cung linh vuc [2]. Bao Xay dung [3] c6 bai viét vé dap (mg thi trudng lao
déng nhu sau: “Hién nay, chdt lugng nguén nhén luc nganh Xay dung cia
Viét Nam van chua ddp tng duoc nhu cdu cta thj truong. Nhiéu céng trinh
16n & nuéc ta vén phdi phu thudc  vao ngudn nhén luc cdia nuéc ngoai, ké
cd luc lugng thiét k& gidm sdt va van hanh thiét bj tién tién nhu cng trinh
giao théng ngdm, cong trinh hod chdt phtc tap...” Biéu nay phan anh
thuc trang viéc dap Uing nhu cau thj trudng lao déng la rat dang duoc
xem xét ti cac bén bao gém ngudi hoc - ngudi lao dong tuong lai, ca s&
dao tao, va doanh nghiép st dung lao déng. Trong dé, ngudi hoc déng
vai trd két néi gitra doanh nghiép st dung lao dong va co s& dao tao.
Viéc nhan thic dé dinh hudng phat trién vé nang luc nghé nghiép cta
ngudi hoc tir lic dang hoc, mét cach phi hgp véi nhu cau thi trudng sé
¢6 thé tao ra co hdi nghé nghiép tét hon cho ho. Ciing la mét cach tiép
can chd déng vaéi moi trudng ludn bién déi va can nhiéu han su thich
ng chd déng vdi cac thay déi.

Trén co s& d6, nghién ctu dugc thuc hién nham muc tiéu do ludng
dé dua ra so sanh, danh gié gilta nhu cau ctia nha tuyén dung va nhan
thuic ctia sinh vién vé muic d6 quan trong clia cac yéu t6 cau thanh
nang luc nghé nghiép ctia ngusi lam QLXD. Viéc giai quyét dugc muc
tiéu da dat ra sé tao ra goc nhin téng quan cho 2 nhém déi tugng
chinh, bao gém: nha tuyé&n dung va sinh vién. Két qua sé gép phan
vao viéc hiéu ré6 han nhu cau clia cac nha tuyén dung va tao co s& dé
sinh vién ch déng trong viéc chuan bi“hanh trang”- cac yéu ciu cla
thi trudng nham ma réng cac ca héi viéc lam khi t6t nghiép. Hon niia,
nghién ctu dugc ky vong sé la nhiing ggi y gop phan vao xay dung
chuong trinh dao tao phu hgp, gitp nha tuyén dung va sinh vién
déng nhat vé goc nhin trén cac yéu t6 cau thanh nang luc nghé
nghiép ctia ngudi lam QLXD.

2. TONG QUAN

Thi truong lao déng la thi trudng trong d6 ¢é cac dich vu lao dong
dugc mua va ban théng qua qua trinh dé xac dinh miic dé cé viéc lam
ctialao déng, cling nhumic dé tién cong [4]. Do d0, thi trudng lao dong
[uén ludn c6 nhu cau. Nhu cau clia ngudi st dung lao dong déi vaoi
ngudi tim kiém viéc lam dau tién phai ké dén nang luc nghé nghiép.
Nghién ctru nay sé tap trung phan tich cac yéu t6 cau thanh nang luc
nghé nghiép ctia ngudi lam QLXD. Néng luc nghé nghiép 1a kha nang
va hiéu biét sau sac vé ky nang va kién thuc lién quan dén mét nganh
nghé cu thé. N6 bao gém su hiéu biét viing vé cac phuong phap lam

viéc, quy trinh, va ky thuat can thiét dé thuc hién cong viéc mot cach
hiéu qua. Cac nghién ctu trén thé gidi trudc day da xac dinh cac yéu té
cdu thanh nang luc nghé nghiép ctia ngudi lam QLXD, bao gém:
chuong trinh dao tao, kién thc, ky nang, thudc tinh ca nhan, va tinh
chuyén nghiép. Nhém nghién ctu Gregory J. Skulmoski & Francis T.
Hartman (2010) [5] thuc hién nghién ctiu vé yéu t6 cau thanh nang luc
nghé nghiép clia ngudi lam QLXD, két qua clia nghién cdu chira rdng
nang luc dugc cdu thanh tir yéu t6 Ky ndng (Giao tiép, Lanh dao, Quan
ly du an) va Thudc tinh cd nhan (Quan ly cdm xuc). Cristina Torres-Machi
va cdng su (2013) [6] da dé cap rang yéu té Kién thiic (Ngoai ngi) va Ky
ndng (Giao tiép) la nhitng yéu t6 chinh cdu thanh nang luc nghé nghiép
clia ngudi lam QLXD. Liguo Shi va cong su (2014) [7] cling da két luan
rang cac yéu té anh hudng tdéi nang luc nghé nghiép cda ngudi lam
QLXD, bao gém: Chuong trinh dao tao (Chuong trinh hoc thuat két hgp
vai thuc hanh thuc t€) va Tinh chuyén nghiép (Hoc tap chuyén moén lién
tuc, Kha nang van dung kién thiic chuyén nganh vao cong viéc). Intan
Bayani bt Zakaria va cdng su (2015) [8] da dé cap dén yéu t6 Ky ndng
(Giao tiép, Gidi quyét van dé va dua ra quyét dinh, Lam viéc nhom, Lap
k& hoach va dat muc tiéu) va Thudc tinh cd nhan (Tinh than trach nhiém).
Darryll Bravenboer & Stan Lester (2016) [9] da két luan rang Chuong
trinh dao tgo (Bang cp, chiing chi trong xay dung) va yéu t6 Thudc tinh
¢dnhdn (Théi d6) cau thanh nang luc nghé nghiép ctia ngudi lam QLXD.
Gan day, trong cudn sach ctia Frank Harris (2021) [10], yéu t6 Kién thuc
(Kinh doanh) va Tinh chuyén nghiép (Pao dic nghé nghiép) déng vai trd
rdt quan trong d€ ciu thanh nghé nghiép clia ngudi lam QLXD. P
Nuwan va céng su (2021) [11] cling da co két qua nghién ciu vé:
Chuong trinh dao tgo (Chuong trinh hoc thuat tich hgp dao tao ky nang
); Kién thic (Quan ly du an); Tinh chuyén nghiép (Kha nang van dung kién
thic chuyén nganh vao céng viéc) la cac yéu té cau thanh nang luc
nghé nghiép clia sinh vién nganh QLXD. Két qué nghién ctu ctia John
Aliu & Clinton Aigbavboa (2023) [12] bao gém yéu Kién thiic (Kinh
doanh) va Ky ndng (Lanh dao, Gidi quyét van dé). Nghién ciu
John Posillico & cong su (2023) [13] chi ra Kién thic (Ky thuat) va Thudc
tinh cd nhén (Su chuén bi cho nghé nghiép) la cac yéu té cdu thanh nang
luc nghé nghiép ctia ngudi lam quan ly xay dung. Két qua nghién ctu
ctia Le Thi Phuong Thao va cdng su (2023) [14] da cho thay Chuong trinh
dao tgo (Chuang trinh hoc thuat tich hgp dao tao ky nang ); Kién thuc
(Quan ly du an); Tinh chuyén nghiép (Kha nang van dung kién thiic
chuyén nganh vao céng viéc) la cac yéu té cau thanh nang luc nghé
nghiép clia ngudi lam QLXD. 23 yéu t6 chinh c4u thanh nang luc nghé
nghiép clia ngudi lam QLXD da dugc nghién cdu tdng hop, thé hién &
bang 1.

3. PHUONG PHAP NGHIEN CUU

3.1. Difliéu

Bang cau hoi dugc thiét ké gébm Phan mé dau, Phan théng tin
chung, Phan cac yéu t6 ciu thanh nang luc nghé nghiép ctia ngudi
lam QLXD, Phan théng tin vé& ngudi tra 16i, bang cau hoi so bo dugc
diéu chinh dua trén nghién ctru thit nghiém théng qua théo luan véi
chuyén gia trong nganh va c6 chiic vu quan ly va két qua khao sat so
b vai 10 ngudi tham gia. Sau diéu chinh, bang cau haéi chinh thic,
dugc st dung dé thu thap dit liéu chinh thic.

3.2. Phuong phap nghién ctu

Nghién ctu st dung phuong phap théng ké mé ta va suy luan dé
phan tich dir liéu. V& phuang phap théng ké moé ta, théng tin cla
ngudi tham gia khao sat dugc trinh bay thong qua biéu d6 tron dé thé
hién dic diém cla cac dap vién. Bén canh do, diém clia cac yéu té cau
thanh nang luc dugc mo ta thong qua cac gia tri trung binh, phuong
sai, d6 léch chudn, thé hién bang céng thiic 1, 2, va 3. Khoang ti phan
Vi véi biéu d6 hop box plot cling dugc sir dung dé moé ta dac diém di
liéu, xem cong thuc tinh IQR, xem cong thuc (4).
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Bang 1. Cac yéu t6 chinh cdu thanh nang lyc nghé nghiép

Tacgia

Yéu té

Gregory J. Skulmoski & Francis T. Hartman
(2010) [5]

Ky ndng (Giao ti€p, Lanh dao, Quan ly du an); Thuéc tinh cd nhdn (Quan ly cdm xuc)

Cristina Torres-Machi va céng su (2013) [6]

Kién thic (Ngoai ngi); Ky ndng (Giao tiép)

Liguo Shi va cong su (2014) [7]

Chuong trinh dao tao (Chuong trinh hoc thuat két hop véi thuc hanh thuc té); Tinh
chuyén nghiép (Hoc tap chuyén mén lién tuc, Kha nang van dung kién thic chuyén
nganh vao coéng viéc)

Intan Bayani bt Zakaria va cong su (2015) [8]

Ky ndng (Giao ti€p, Gidi quyét van dé va dua ra quyét dinh, Lam viéc nhom, Lap ké hoach
va dat muc tiéu); Thudc tinh cd nhdn (Tinh than trach nhiém)

Darryll Bravenboer & Stan Lester (2016) [9]

Chuong trinh ddo tao (Bang cap, chiing chi trong xay dung); Thudc tinh cd nhdn (Théi do)

Frank Harris (2021) [10]

Kién thic (Kinh doanh); Tinh chuyén nghiép (Pao dic nghé nghiép)

P Nuwan va céng sy (2021) [11]
cOng viéc)

Chuong trinh ddo tao (Chuong trinh hoc thuat tich hgp dao tao ky nang ); Kién thirc
(Quan ly du an); Tinh chuyén nghiép (Kha nang van dung kién thic chuyén nganh vao

John Aliu & Clinton Aigbavboa (2023) [12]

Kién thic (Kinh doanh); Ky ndng (Lanh dao, Gidi quyét van dé)

John Posillico & cong su (2023) [13]

Kién thac (Ky thuat); Thuéc tinh cd nhan (Su chuan bi chi nghé nghiép)

Le Thi Phuong Thao va cong su (2023) [14]

Viéc)

Chuong trinh dao tao (Chuong trinh hoc thuat két hgp bao cao chuyén dé); Kién thic
(Ngoai ngt); Ky ndng (Lam viéc nhédm); Thudc tinh cd nhan (Kha nang chiu ép luc céng

Gia tri trung binh: % = 22X "

n
Phuong sai: s? = Z=i8—0"
n-1
D léch chudn:s = V5Z = [H®-0

Trong dé:

X la gid tri trung binh.

x; 1a gia tri cGa bién.

n la kich thudc ctia mau

s la do léch chuan.

Khoang ti phan vi: IQR = Q3 — Q1 (4)

Trong dé:

IQR la khodng tu phan vi

Q1 la phan vi thi nhat.

Q3 la phan vi thu ba.

Vé phuang phép théng ké suy luan, kiém dinh su khac biét (T-
test) dé€ xem xét su khac biét gilia trung binh cac yéu t6 cau thanh
nang luc nghé nghiép gitta 2 nhém nha tuyén dung va sinh vién, thé
hién & cong thuc (5). Viéc sang loc va phan tich di liéu trong nghién
ctru dugc thuc hién trén phan mém Excel va SPSS

Giatritt = ——22 (5)

1

Sp ny nz
Trong d6:
X, Va X la gia tri trung binh ctia hai nhom.
sp la udc lugng cda d6 léch chuén chung trong hai nhém, dugc
tinh:

|y =Ds+a—1)sz , 2 21y ., . P
Sp = /—n1+n2—2 (s7, s5 laphuong sai cdia hai nhém)

ny, N, lakich thudc cta hai nhém.

4.KET QUA

4.1. Théng tin nguoi tham gia khao sat

Téng dir liéu sau sang loc 1a 91, dit liéu théng ké mé ta vé doi
tugng khao sat cho thdy hai nhém: nha tuyén dung (44%) va sinh
vién (56%). Nhém nha tuyén dung phan 1én dén ti doanh nghiép
tu nhan (45%), cé vi tri quan ly/ky su du an (40%), va phan 16n lam
viéc cho nha thau cung cap cac dich vu tu van. Nhém sinh vién dén
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tl nganh hoc xay dung, véi chuyén nganh QLXD va ky thuat xay
dung, véi 45% sinh vién ¢ nhiéu han mét néam tham gia theo hoc
nganh nghé. Théng tin chi tiét vé nha tuyén dung va sinh vién duoc
thé hién trong hinh 1.

a. Boi tugng khdo sdt

Roiudi P alinie i s

Ban vi cang tic Wi trl lvm vide

S &

b. Théng tin nha tuyén dung tham gia khdo sdt
Nganh hoc

Nam hoc

> 2

¢. Thdng tin sinh vién tham gia khdo sdt

Hinh 1. Thong tin dap vién

4.2, Yéu t6 chuong trinh dao tao

Phan bé di liéu vé nhom yéu t6 chuong trinh dao tao, gém cé
CTDT1, CTDT2, CTDT3, va CTDT4, thé hién thong qua biéu dé hop &
hinh 2. Vé gia tri trung binh, CTDT1 dugc nha tuyén dung danh gia
cao nhat trong nhom vai gia tri 3.60. Mat khac, CTDT4 lai sinh vién
danh gia cao nhat vai gia tri 3.63 (bang 2). Hon niia, khao sat cho
thay su khac biét trong danh gia clia nha tuyén dung va sinh vién vé
tam quan trong cuta hai yéu t6 CTDT2 va CTDT4 trong nang luc nghé
nghiép ctia ngudi lam QLXD.
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. [ ] .
Hinh 2. Biéu d6 hop ctia nhom yéu t6 Chuong trinh dao tao

Bang 2. Két qua théng ké mé ta ctia nhém yéu té Chuong
trinh dao tao

Yéu té o " Trun Do léch
ma hoa Yeuto Dot tugng b‘mhg cﬁué’n
T Chuang trinh hoc thuat kﬂe”t Nha tuyén dung 3.60 1.19
hgp vdi thuc hanh thuc té Sinh vién 3.59 1.12
CTOT2 Chuong trinh hoc thudttich | Nha tuyén dung 3.53 1.04
hgp dao tao kj ndng Sinh vién 333 0.99
CTOT3 Chuang trinh hoc thué‘t két | Nhatuyén dung 3.53 1.20
hgp bdo cdo chuyén dé Sinh vién 3.43 1.08
CTOT4 Bang cap, chiing chi trong Nha tuyén dung 3.33 1.19
xdy dung Sinh vién 3.63 1.15

4.3. Yéu té Kién thiic

Phan bé dt liéu vé nhom yéu té Kién thiic, gobm c6 KT1, KT2, KT3,
va KT4 thé hién théng qua biéu d6 hop & hinh 3. Vé gid tri trung
binh, KT4 dugc nha tuyén dung danh gia cao nhat trong nhém yéu
t6 Kién thirc vai gia tri 3.35. Mt khac, KT2 dugc nhém sinh vién danh
gia cao nhat trong nhom yéu té vdi gia tri 3.75 (bang 3). Su chénh
léch gia tri trung binh ctia nhém yéu té KT Ia kha I6n giira nha tuyén
dung va sinh vién. Vi du, KT2 c6 su khac biét gitta nha tuyén dung
(3.08) va sinh vién (3.75) thé hién lan lugt cho muc d6 do trung binh
va cao. Hon niia, su khac biét xuat hién & toan bo nhém yéu t6 Kién
thirc, diéu nay cho phép mét ca s dé can nhic thuc hién mét phan
tich sdu hon vé cac dac trung khac biét dé.

JTIRILN

Hinh 3. Biéu d6 hop ciia nhom yéu t6 Kién thiic
Bang 3. K&t qua théng ké mé ta ctia nhém yéu té Kién thiic

Yéu té Y o Trun Do léch
ma héa Yeutd Bai tugng b‘mhg cﬁué’n
KT1 Kién thiic vé quanly | Nha tuyén dung 3.20 1.11

dyén Sinh vién 3.61 1.00

KT2 Kién thiic vé ky Nha tuyén dung 3.08 1.25
thudt Sinh vién 3.75 0.94

KT3 Kién thiic vé kinh Nha tuyén dung 3.13 1.20
doanh Sinh vién 3.59 0.94

o | Nhatuyéndung 335 1.10

KT4 Trinh d9 ngoai ngi Sinh vién 3.47 1.12

4.4. Yéu t6 Ky ndng

Phan bé dit liéu vé nhém yéu té Ky nang, gom c6 KN, KN2, KN3,
KN4, KN5, va KN6 thé hién thong qua biéu dé hop & hinh 4. VE gia tri
trung binh, KN6 dugc nha tuyén dung danh gia cao nhat trong
nhom yéu t6 Ky nang vai gia tri 4.75. Dugc nhém sinh vién danh gia
cao nhat trong nhém yéu t6 Ky nang vai gia tri 4.18 (bang 4). Mac
du, KN6 dugc xép hang cao nhat dya trén danh gia cia nhom nha

tuyén dung va sinh vién, KN6 van c6 su khéac biét vé danh gia cta
nha tuyén dung va sinh vién cho muic d6 quan trong clia n6 trong
nhém Ky nang.

M wydn dung

Hinh 4. Biéu d6 hop cia nhom yéu t6 Ky nang
Bang 4. Két qua théng ké mé ta ctia nhém yéu té Ky nang

Yéu té T Trung Pé léch
mé héa Yeuto Doi tugng binh | chudn
. Nha tuyén dung 3.60 1.11
KNT | Lanhdgo Sinh vién 353 1.01
e Nha tuyén dung 3.53 1.06
KN2 | Giaoticp Sinh vién 3.5 101
KN3 Gidi quyétvan déva | Nhatuyén dung 3.45 1.15
dua ra quyét dinh Sinh vién 3.49 1.16
N Nha tuyén dung 3.78 1.03
KN4 | Lamoiécnhom Sinh vién 3.76 112
KNS Lap ké hoachvadat | Nha tuyén dung 3.35 1.15
muc tiéu Sinh vién 3.14 1.22
g Nha tuyén dung 475 0.54
KNG | Quanlydydn Sinh vién 118 1.01

4.5. Yéu t6 Thudc tinh ca nhan

Phan b6 dit liéu vé nhom yéu t6 Thudc tinh ca nhan, gébm c6
TTCN1, TTCN2, TTCN3, TTCN4, va TTCN5 thé hién théng qua biéu dé
hop & hinh 5. Vé gia tri trung binh, TTCN1 dugc nha tuyén dung
danh gia cao nhat trong nhom yéu t6 Thudc tinh ca nhan vdi gia tri
3.55. Mt khac, TTCN4 dugc nhom sinh vién danh gia cao nhat trong
nhom yéu té Ky nang véi gia tri 3.8 (bang 5). Su khac biét néi nhom
dugc thé hién rd & TTCN5, véi trung binh 3.15 va 3.69 gilia 2 nhém
nha tuyén dung va sinh vién.

IRt

Hinh 5. Biéu d6 hop cla nhom yéu t6 Thudc tinh ca nhan
Bang 5. K&t qua théng ké mé ta ctia nhém yéu té Thudc tinh
ca nhan

Yéu té i Trung Do léch
mé héa Yeuto Boi tugng binh | chudn
G oan Nha tuyén dung 3.55 1.06
TTNT | Thai d9 Sinh vién 371 1.03
e Nha tuyén dung 3.53 1.06
TTCN2 | Tinh than, trach nhiém Sinhvién 365 096
TTCN3 Su chuan bi cho nghé NAha tl{)fen dung 3.35 0.89
nghiép Sinh vién 3.45 1.05
TTCNG Kha nang chiu ap luc Nha tuyén dung 3.48 1.22
cdng viéc, nghé nghiép | Sinh vién 3.80 1.10
e Nha tuyén dung 3.15 1.19
TINS | Quany camxic Sinh vién 3.69 1.01
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4.6. Y&u t6 Tinh chuyén nghiép

Phan bo di liéu vé nhém yéu t6 tinh chuyén nghiép, gém cé
TCN1, TCN2, TCN3, va TCN4 thé hién théng qua biéu d6 hop & hinh
6. V& gi4 tri trung binh, TCN4 dugc nha tuyén dung danh gia cao
nhat trong nhém yéu t6 tinh chuyén nghiép véi gia tri 4.75. Mat
khac, TCN1, TCN3, va TCN4 dugc nhém sinh vién danh gid cao nhu
nhau trong nhém yéu t6 tinh chuyén nghiép véi gia tri 4.2 (bang 6).
Su khac biét vé danh gia cao nhat thé hién 8 TCN4, dé léch ghi nhan
la 0.55 gi{ra hai nhom nha tuyén dung va sinh vién.

ot T

Hinh 6. Biéu d6 hop ctia nhom yéu t6 Tinh chuyén nghiép
Bang 6. Két qua théng ké mé ta ctia nhém yéu té Tinh

TErMT
TCH:

TG
TCHA

fal | Ji]

chuyén nghiép

Yéu té S e Trung Pé léch
mé héa Yeuto Bai tugng binh | chudn

) e Nha tuyén dung 3.90 0.63

TCN1 Kinh nghiém lam viéc Sinh vien 220 0

o Hoc tép chuyén mén Nha tuyén dung 4.55 0.64

lién tuc Sinh vién 4.10 1.06

Khé nang van dung Nha tuyén dung 4.68 0.62

TON3 | Kénthiccuyén ) g 420 0.96

nganh vao cong viéc
TN Nha tuyén dung 4.75 0.54
TCN4 | Dao dtic nghé nghiép Sinhvién a0 110

4.7. Su khac biét géc nhin giita nha tuyén dung va sinh vién
vé cac yéu té cau thanh nang luc nghé nghiép ctia ngudi lam
QLXD

T nhiing thong tin mé ta vé cac dac tinh clia cac yéu t6 cau
thanh nang luc nghé nghiép, két qua cho thdy cac danh gia nhin
chung & diém s8 cao, thé hién dugc su tng hd vé cac yéu té cau
thanh nang luc. Tuy nhién, van c6 nhiing yéu t6 c6 su khac biét kha
16n trong cach danh gia cta hai nhom d6i tugng. Su khac biét nay
cho thdy can c6 su két ndi va giao ti€p hiéu qua gilta nha tuyén dung
va sinh vién dé théng nhat vé cac yéu té then chét trong nang luc
nghé nghiép, gitip sinh vién dinh hudng phat trién phu hgp véi nhu
cau thi trudng. DE chi ra dugc sy khac biét cla cac nhom yéu t6,
kiém dinh T-test dugc st dung dé kiém tra gia thuyét rdng khéng cé
su khac biét gita danh gia vé cac yéu t6 cdu thanh nang lyc nghé
nghiép gitta nhdm nha tuyén dung va sinh vién. Phép kiém dugc
thuc hién trén 23 yéu té thanh phan ciu thanh nang luc nghé nghép
va két qua co6 bay yéu t6 thanh phan khac biét c6 y nghia thong ké
(bang 7).

Tur két qué kiém dinh T-test cho thay su khéc biét gilta nha tuyén
dung va sinh vién vé cac yéu t6 trong cac nhom yéu té:

e Nhom Chuong trinh dao tao: Khong c6 su khac biét co y nghia
thong ké.

e Nhom Kién thic: KT2 (Kién thiic vé ky thuat) va KT3 (Kién thiic
vé kinh doanh) c6 su khac biét c6 y nghia théng ké

o Nhom Ky nang: KN6 (Quan ly du an) cé su khac biét c6 y nghia
théng ké

o Nhom Thudc tinh ca nhan: TTCN5 (Quan ly cdm xuc) ¢6 su khac
biét c6 y nghia thong keé.
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e Nhom Tinh chuyén nghiép: TCN2 (Hoc tap chuyén mén lién
tuc), TCN3 (Kha nang van dung kién thic chuyén nganh vao céng
viéc) va TCN4 (Pao diic nghé nghiép) c6 sy khac biét c6 y nghia
thong ké.

Nhin chung, nha tuyén dung va sinh vién c6 su khac biét vé quan
diém déi v6i mét s6 yéu té trong nhém kién thic, nhém ky nang,
nhom thudc tinh ca nhan, va nhém tinh chuyén nghiép. Trong dé
nhom kién thuc va nhom thudc tinh ca nhan dugc sinh vién quan
tam cao hon. Ngugc lai, nhém ky nang va tinh chuyén nghiép lai
dugc nha tuyén dung chd trong hon. Can c6 su phéi hgp chat ché
trong viéc dinh hudng nghé nghiép gilta nha trudng va doanh
nghiép dé xay dung méi trudng véi cac muc tiéu dao tao phu hop
vGi nhu cau thuc té cla thi truong lao dong.

Bang 7. Két qua kiém dinh su khac biét giita nha tuyén
dung va sinh vién vé CTDT

Levene’s TesF for Equality t-test for Equality of Means

_ of Variances
Yéu to . Sig

F 9. t 1 otaileq)

a 0.44 0.51 0.05 89.00 0.96
cor na 0.05 81.10 0.96
a 0.12 0.73 0.90 89.00 0.37
(1r2 na 0.89 82.13 0.38
a 0.67 0.42 0.39 89.00 0.70
crrs na 0.39 79.48 0.70
a 0.07 0.79 -1.3 89.00 0.22
cTom na -1.3 82.63 0.22
a 1.14 0.29 -1.84 89.00 0.07
kn na -1.81 79.27 0.07
o a 1.49 0.23 -2.93 89.00 0.00
na -2.83 70.25 0.01
K13 a 2.60 0.1 -2.06 89.00 0.04
na -2.00 72.48 0.05
a 0.10 0.76 -0.51 89.00 0.61
T4 na -0.52 84.62 0.61
a 1.10 0.30 0.32 89.00 0.75
i na 0.31 79.92 0.75
a 0.09 0.77 -0.11 89.00 0.91
e na -0.11 81.68 0.91
a 0.01 0.93 -0.17 89.00 0.87
s na -0.17 83.97 0.87
a 0.63 0.43 0.05 89.00 0.96
e na 0.05 86.94 0.96
a 0.12 0.73 0.85 89.00 0.40
KNS na 0.86 86.05 0.39
KNG* a 18.77 0.00 3.3 89.00 0.00
na 3.46 79.60 0.00
a 0.08 0.77 -0.71 89.00 0.48
Tic na -0.71 82.53 0.48
a 0.51 0.48 -0.58 89.00 0.57
T2 na -0.57 79.31 0.57
a 1.41 0.24 -0.49 89.00 0.63
s na -0.50 88.31 0.62
a 1.17 0.28 -1.35 89.00 0.18
i na -1.34 79.26 0.19
N a 0.87 0.35 -2.33 89.00 0.02
TiaKs na -2.28 76.52 0.03
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a 10.79 0.00 -1.61 89.00 0.1
T na -1.70 84.88 0.09
TN a 4.84 0.03 2.37 89.00 0.02
na 2.51 83.83 0.01
a 6.54 0.01 2.74 89.00 0.01
ens” na 2.89 85.91 0.01
ToNa* a 14.41 0.00 293 89.00 0.00
na 3.15 76.59 0.00

Note: a: Equal variances assumed, na: Equal variances not
assumed, *c6 y nghia théng ké (p = 0.05)

5. KET LUAN

Hiéu qua cla thj trudng lao déng dugc tang lén khi cac nha
tuyén dung tim thdy dugc cac Ung vién tiém ning va phu hop véi
nhitng yéu ciu tuyén dung. Song, viéc ti€p nhan cac chuyén bién va
thay d8i cGa yéu cau tuyén dung, hoc vién, sinh vién can c6 nhiing
dinh hudng dé chudn bi “hanh trang” phu hgp trugc khi tham gia
vao thi trudng. Nghién ctiu vé cac yéu t6 cdu thanh nang luc nghé
nghiép cta ngudi lam QLXD gép phan danh gia nhiing goc nhin da
chiéu trong hoat ddng dao tao va st dung lao dong théng qua quan
diém cua sinh vién va nha tuyén dung. Dt liéu dugc thu thap théng
qua cac danh gia vé yéu té cau thanh nang luc nghé nghiép vai 5
nhom yéu t6 (chuong trinh dao tao, kién thic, ki nang, thudc tinh
ca nhan, va tinh chuyén nghiép) cing véi 23 yéu t6 thanh phan. Két
qua nghién ctru chi ra dugc 7 yéu t6 thanh phan khac biét cé y nghia
théng ké dudi géc nhin cia nha tuyén dung va sinh vién trong trong
sO 23 yéu t6 da dugc dat ra & dau nghién ciru. Trong dé, KT2 (Kién
thiic vé ky thuat), KT3 (Kién thic vé kinh doanh), KN6 (Ky nang quan
ly du én), TTCN5 (Quan ly cdm xuc), TCN2 (Hoc tap chuyén mon lién
tuc), TCN3 (Kha nang van dung kién thic chuyén nganh vao cong
viéc) va TCN4 (Pao duc nghé nghiép). K&t qua chi ra rang tét ca cac
nhom yéu té trén déu dugc danh gia trén mdc diém trung binh 3.0
& ca hai nhdm nha tuyén dung va sinh vién. Trong d6, nhém yéu t§
thudc vé kién thic (KT2, KT3) va thudc tinh ca nhan (TTCN5) dugc
nhém sinh vién quan tam hon nha tuyén dung dan dén viéc da phan
nao théa man nhu cau thi trudng. Ngugc lai, nhom yéu té thudc vé
Ky nang (KN6) va Tinh chuyén nghiép (TCN2, TCN3, va TCN4) dugc
déanh gia cao bdi cac nha tuyén dung hon dan dén tinh dap tng toan
dién ctia nhém sinh vién con han ché trong cac khia canh nay. Tir két
qua nghién cdu, cac ggiy cé thé dugc st dung cho cac bén lién quan
nhu nha tuyén dung, cd s& dao tao, va sinh vién. DSi véi nha tuyén
dung, gilp tuyén dung hiéu qua thédng qua viéc hiéu ré nhu ciu va
nang luc clia sinh vién mdi ra trudng va tir d6 dua ra chién lugc
tuyén dung va quan ly nhan su. Hon nira, nha tuyén dung c6 thé hop
tac bén viing véi ngudi lao ddng dua trén méi quan hé cung cau
trén thi trudng lao dong bang su thau hiéu va tin tuéng lan nhau.
Dai vai ca s6 dao tao, gilp thay déi thich ing vai cac bién déi lién
tuc clia nhu cau thi trudng trong viéc thiét ké cac khéa hoc. Giup
tang kha nang danh gia toan dién, cung cap cho cac bén cai nhin
téng quan vé ngudn nhan luc tuong lai va hé trg viéc danh gia nang
Iuc Ung vién hiéu qua. Dé&i véi sinh vién, viéc phat trién ban than
dugc cung cdp ti nhiing dinh hudng vé quan diém, tu duy, nang luc
va ky ndng can thiét cho thi trudng lao dong. Hon nifa, tang sy chd
déng trong viéc chuan bi cho tuong lai cta sinh vién dé ho 1én ké
hoach hoc tap va phat trién phu hgp véi géc nhin thuc té vé nganh
hoc.

Nghién ctiu sé gop phan nang cao hiéu qua tuyén dung, xay
dung mai quan hé hgp tac bén ving gitia doanh nghiép, co s dao
tao va sinh vién, déng thai hé trg sinh vién phat trién ban than dé
dap Ung yéu cau ctia nganh QLXD trong tuong lai.

L6i cdm on

Nhom tac gia xin chan thanh cdm on Truong Dai hoc M& TP.
HCM da hé trg nhom nghién ctu thuc hién dé tai “Nghién cdu
nhu cau thi trudng va nhan thuc vé nang luc nghé nghiép cla
sinh vién nganh quan ly xay dung” (ma s6 847).
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Thuc nghiém nhan dang ti s6 can cua két cau
dam thép bang phuong phap phan tach mién

tan s6 (FDD)

Experimental identification damping ratios of steel beam structures by Frequency Domain

Decompaosition (FOD) method
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Hoc vién Ky thuat quan su; Email: trungductran@lgdtu.edu.vn

TGM TAT

Tén sd dao dang rigng, dang dao déng rigng va ti sd can la cac dac
trung dang lrc hoo quan trong cia két cdu cang trinh va ca thé xac
dinh béng phuong phép gii tich hodc thye nghiém. Tén sd dao ding
riéng va dang dao dang riéng ca thé duge xac dinh chinh xéc béng céac
thir nghiém dang hoc trén cac ket céu, trong khi xéc dinh ty sd can
thuamg phirc tap hon va sai si kha kiém soat. Vigc tinh toan ti sd can
trir nén cuc ky quan trong trong dng luc hoc két céu vi ti sd cén 13 mat
trong nhitng théng sd quan trong cda cang hudng. Nhan dang chinh
xac Ve ti sd can van |3 mat van dé ma va duge quan tam trong thivi gian
gén day. Bai bao trinh bay phirong phap Iy thuygt va thir nghigm nhan
dang i sd can cha ket cau dam thép bang phirong phap phan tach mign
tan s (FOD). Phuong phép nay thude nham cac phuong phap phén tich
Model hoat déing, chi sir dung dii lieu do phan ng cia ket céu dé xac
dinh céc ddc trung dong e hoc cia ket céu (Tan s dao ding rigng,
dang dao ddng rigng, ti sd can).

Tir khaa: Tan sd dao dang rigng; dang dao dang rigng; ti sd cén;

nhan dang, FOD.

ABSTRACT

Natural frequency, mode shape and damping ratio are important
dynamic characteristics of building structures and can be
determined by analytical or experimental methods. The natural
frequency and mode shape can be accurately determined by
dynamic tests on structures, while determining the damping
ratio is often more complicated and the error is difficult to
control. Calculating the damping ratio becomes extremely
important in structural dynamics because the damping ratio is
one of the important parameters of resonance. This article
presents a theoretical and experimental method to identify the
damping ratios of steel beam structures using the frequency
domain decomposition (FDD) method. This method belongs to the
group of Operational Model Analysis method, which only uses
response measurement data to determine the dynamic
characteristics of the structure (natural frequency, mode
shape, damping ratin).

Keywords: Natural frequency; mode shape; damping ratio; FDD.

1.MEPAU

Khi thiét k& hodc kiém dinh bat ky két cau nao, viéc xac dinh céc
tham s6 déng luc hoc (tan s6 dao déng riéng, dang dao déng riéng, ti
sO can) la viéc rat quan trong va phai thuc hién dau tién. Trong do, ti
sO can clia két cdu la tham sé quan trong trong ca phan tich, thiét ké
va kiém dinh cong trinh. M6 hinh can phé bién nhat trong phan tich
dong luc hoc cong trinh 1a mé hinh cdn nhét. M6 hinh can nhét gia
thiét luc can ty 1é véi van téc chuyén dong [1] va phuong trinh vi phan
dao dong clia hé hiru han bac ty do (BTD) vdi cdn nhét c6 dang téng
quat nhu sau:

[M IO} +[CHx)} + [KT{x(0)} = {f (D} m

Trong do6, [M], K], [C] 1an luct 1a cac ma tran khéi luong, ma tran
dd cling va ma tran can nhét clia hé, {x(¢)} 1a véc ta chuyén vi,
{f(®)} 1avéctotaitrong tac dung.
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Ma tran khéi lugng, ma tran dé cling c6 thé xac dinh theo cac
céng thic ctia phuong phap phan ti hiru han, ma tran can nhét [C]
cUa két cau thuc rat phuc tap, khé xac dinh trudc va thudng dugc xac
dinh bang phuong phap thuc nghiém. Trong tinh toan phan tich
thudng gid thiét can nhét Rayleigh, 1a t6 hop tuyén tinh clia ma tran
khéi luong va ma tran dé cing ca hé [2]:

[Cl=a[M]+ BIK] (2)

Trong dé «, B la cac hé s6 can Rayleigh dugc xac dinh tir 2 tan s6
dao dong riéng va 2 ty s6 can tuang ung.

Méc du dugc st dung kha phé bién nhung mé hinh can Rayleigh
cling ton tai han ché la ty s6 can chi phu thudc vao 2 tan s6 dao dong
riéng nén khi nhan dang dugc nhiéu mode (tan sé-ty s6 can) thi ma
tran can Rayleigh xap xi khéng t6t su phu thudc clia can vao cac tan
s6 dao déng riéng bac cao. Trong trudng hgp nay, ma tran can
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Caughey [3], [4] dugc dé xudt thay thé va la su phat trién ctia mé hinh
can Rayleigh. Caughey ciing st dung phuong phap gian tiép xac dinh
ma tran can nhat theo ma trdn dé cling va khéi lugng nhung véi gia
thiét téng quat hon, ma tran ((M]"'[C]) Ia m&t ham da thiic bac p cla
ma tran ([M]'[K]) nhu sau:

p-1

[MT'[C]= ) a, (MK D" 3)

k=0

Trong d6, cac hé s6 ctia da thuc a, (k=0, 1, ..., p-1) dugc xac dinh
tl p cdp tan s6 dao dong riéng va ty s6 can tuong iing @,, &,

C6 nhiéu phuong phap nhan dang cac ti s6 can. Theo dic diém s6
liéu do, c6 phuong phap mién thai gian [5] va phuong phap mién tan
56 [6]. Cac phuong phap mién thdi gian thudng doi héi thai gian do
kéo dai va nhay cdm véi nhiéu nén cac phuong phap mién tan sé dugc
st dung phd bién hon. Theo nguén sé liéu do c6 nhdm céac phuong
phap nhan dang trén ca sé kich thich dau vao va sé liéu do phan tng
déng clia két cau (Input-Output) hay con goi la phuong phap phan
tich Model thuc nghiém (EMA) va nhém cac phuang phép chistrdung
phén ting dau ra cla két cau (Output-Only), han ché ctia phuong phap
EMA la can phai xac dinh dugc dau vao tac dong 1én két cau, diéu nay
khé thuc hién déi véi két cau thuc va tén kém. Trong khi d6 phuong
phép OMA khac phuc dugc han ché nay vi chi can st dung sé liéu dau
ra d€ nhan dang. Phan tach trong mién tan s6 (FDD) la mét trong
nhing ky thuat clia phuong phép nhan dang OMA.

Nhan dang cac dac trung dao dong clia két cau nhu tan sé dao
doéng riéng, dang dao dong riéng, ti s6 can bang thuc nghiém da dugc
nghién ctu kha nhiéu trén thé gisi bang nhiéu phuong phap khac
nhau. Tan s6 dao dong riéng va dang dao déng riéng c6 thé dugc xac
dinh chinh xac, trong khi xac dinh ty sé can thudng phc tap hon, sai
$6 kho kiém soat va chiu dnh hudng béi nhiéu yéu té nhu tin hiéu do,
qué trinh phan tich i ly tin hiéu, dic diém clia cac loai két cau. G Viét
Nam, nhan dang cac dac trung dong luc hoc clia két cdu bang thuc
nghiém ngay cang dugc quan tam nghién ctu. Trong d6 nhan dang
tan s6 dao dong riéng, dang dao déng riéng cla két cdu dam thép
bang céc phuong phép khac nhau nhu phuong phép kich dong
cudng bc [7], phuong phép chi sir dung dau ra [8] . Nhan dang ti s6
can sir dung phuang phap dau vao va dau ra [9] [10]. Tuy nhién, thi
nghiém nhan dang ty s6 cdn bang phuang phép chi st dung dau ra
la phan ting cta két cdu van con kha han ché va it dugc nghién cuu.

Trong bai bao nay, tac gia tién hanh thi nghiém do dao déng ctia
két cau dam thép va chi sit dung phan tng cta két cau (gia téc) dé
nhdn dang cac tan sé dao dong riéng va cac ty s6 can tuong ting bang
phuang phéap phan tach mién tan s6 FDD. Cac gia tri tan sé dao dong
riéng va ti s6 cdn nhan dang ctia dam thép dudc so sanh vai phuong
phap ly thuyét va cac phuong phap nhan dang khac.

2. PHUONG PHAP PHAN TACH MIEN TAN SO (FDD)

Phéan tach trong mién tan s6 dugc dé xudt bdi Brincker [6].
Phuang phap nay phan tach ma tran cac ham mat do phd cong sudt
tai mdi tan sé thanh cac gia tri ky di va cac vecto ky di bang giai thuat
phan giai gia tri ky di (SVD). Phan tach trong mién tan s6 (FDD) la
mot m& réng cla ky thuat mién tan s6 co ban (Basic Frequency
Domain) hay thudng dugc goi la ky thuat trich Idy dinh (Pick
Peaking), trong ky thuat nay cac tan s6 dao déng riéng dugc nhan
dang bai viéc tim cac dinh trong phé cong suat, dang dao déng
riéng dugc phan tich tir cac gia tri cGia véc ta riéng sau khi phan tach
mién tan s6, ti s6 can dugc xac dinh bang d6 suy giam logarit cla
tin hiéu trong mién thdi gian nhan dugc sau khi bién d&i ti mién tan
s6 sang mién thai gian.

M&i quan hé gilra dau vao chua biét x(t) va phan (ing do dugc
dau ra y(t) c6 thé dugc thé hién nhu sau:

[G,(@)] =[H(@)] [G (o) ][H(@)]" (4)

Trong d6: /G (w)] 1a matran mat do phé nang lugng dau vao;
[G,,(®)] lamatran matdo phé néng lugng daura; /H(@)]" lama
tran lién hop phtic clia ham phan tng tan s6; /H(®)]" 1a ma tran
chuyén vi ctia ham phan (ng tan s6. Ma tran ham phan dng tan sé

c6 thé dugc viét dusi dang mot phan s6 tiing phan, véi tap hap cac
gia tririéng A va cac phan duR.

- [R] | [R]
H =) ——+ T (5)
LD Dyl iy
A ==0, + jo, (6)

Trong dé: n la s6 dang dao dong, /A, la gia tri riéng cta dang
dao dong thik, o, lacaché sé suy giamva e, latan sé riéng suy
gidam (cé gidm chan) ctia dang dao dong thid k. /R, ] la ma tran
phan du duoc biéu dién nhu sau:

[Rk]=¢k~7kr 7)

Trong dé: ¢, la véc to dang dao dong, y, la véc to tham gia
model. Gia s rdng cac kich thich dao déng la nhiéu trdng nén mat
do phd cong suat ctiandlahang sé hay /G (w)] =C, (Clahdngsé).
Cong thic (4) dugc viét lai nhu sau:

S g R®S ] RG RTT
[G,(@)] _ZZL'CO—& ' ]'W—/L:}C.{jw_ﬂk +jw_/1J ©

Nhan hai thira s6 riéng cia phan s6 va st dung dinh ly phan sé
riéng phan Heaviside, réi thyc hién bién dgi toan hoc ta c6 thé viét
lai mat d6 phé cong sudt dudi dang sau:

Al (4T (B (BT

[G (@)] =) — - : : 5
- ij_ﬂ’k Jo—4 —jo—7

+

—jo—7

Trong dé: [4,] 1a ma tréan phan du thi k clia mat do phd cong
suat dau ra. Tai mot tan s6 cu thé chi tac dong 1én mot s6 hitu han
cac dang dao dong, thong thuong la 1 hodc 2 dang dao déng. Do
vay, trong mé hinh can nhé thi cdc ma tran mat d6 phé ning luong
c6 thé dugc viét nhu sau:

r -

[G}:},(a))] _ z dff¢k¢k n df' (XA _ (10)

keSub(w) Jo-24  jo-14

Trong d6 k € Sub(w) la tap hgp cac dang dao déng & tan s6 cu
théva ¢, ladang dao dong va Ak la gid trj riéng ctia dang dao dong
thu k.

Tuong Ung véi méi gia tri tan s6 dao déng clia céng trinh thi
ham Gyy dat cuc dai, ching chura céc théng tin vé tan s6 va can tai
mode dao déng tuong Uing nén gia tri cGia 1an can tai méi peak dugc
st dung dé nhan dang tan s6 dao déng, dang dao ddng va can.

Mot hé da bac tu do, gidm chan ti 1&, dan héi tuyén tinh c6 thé
dugc thé hién nhu mét két hgp tuyén tinh clia cac dang dao déng
nhu sau:

Y0 = 44,0 =[®}{g(0)} (11)

Trong dé, y(t) la vec to dap Ung cla két cdu, ¢, la vec to dang

dao déng riéng thi i, qi(t) 1a dich chuyén cia mode thi i (toa d6
mode). Ma trdn ham tuong quan c6 dang:

R,(2) = E[y()y" (t + 7)]=[PIE[q(0)g" (1 + D)][®] =[P]R,()[®] (12)
L&y bién d&i Fourier clia 2 vé& céng thic (12) ta dugc:

[G,(@)] =[®][G, ()][®]" (13)
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Trong do [G,, (@)]la ma tran phé clia cac toa d6 model.

Phuang trinh (13) c6 thé xéc dinh bai giai thuat phan giai gia tri
ky di SVD clia ma tran mat dé phé cong suat dap dng.

Ky thuat phan tich mién tan sé dua trén phan tich gia tri ky di
cla ma tran phé phan tng Hermitian nhu sau:

[G, ()] = [U][S][U]" (14)

Trong d6 [S] la ma tran dudng chéo chua gia tri ky di, [U] la ma
tran chia vecta ky diva /UT” 1a ma tran Hermitian.

Tuong Uing vdi véc ta ky di dau tién la moét udc lugng clia dang
dao dong. Tu s6 liéu do rung déng cltia két cdu (gia toc) tién hanh
tinh todn ma tran mat d6 phé [G,(®)] va tién hanh phan tach gia
tri ky di theo céng thuc (14) d€ xéac dinh tan s6 dao déng riéng cda
két cau.

Dt liéu gia tri mat d6 phd phan tng dugc xac dinh xung quanh
dinh céng hudng dugc chuyén trd lai mién thdi gian (Time Domain)
bang cach st dung FFT nghich ddo dé thuc hién [8, 9]. Udc tinh ti s6
can badng cach dua vao dé suy giam Logarit cta bién d6 dao dong
ing vGi cadc mode tucng ung khi bién déi tin hiéu tit mién tan s6
sang mién thai gian.

Do suy gidm bién do dao dong dugc thé hién nhuu sau:

Bdng 1. Théng s6 két cdu thi nghiém

Hinh 1. D suy gidm bién do dao dong
Trong dao déng tu do cé can, d6 suy gidm loga clia bién d6 dao
dong duuoc xac dinh bang cong thic sau:

§=lniz 27

ui+1 1 - 42
Trong dé: ¢ la dd suy gidm loga; u, la bién d6 dao dong; ¢ la ti

(15)

s6 can.

3. THI NGHIEM PO DAO PONG VA NHAN DANG

3.1. Thinghiém do dao déng két cdu dam thép

Thi nghiém nham thu dugc cac phan ting déng (gia toc) cla két
cdu dam thép theo thai gian. Sirdung két qua do dao déng thu duoc
dé nhan dang tan s dao déng riéng va ti s6 can cla két cau.

Két cau thi nghiém dé nhan dang tan s dao déng riéng la dam
thép mét dau ngam. Thong sé vat ly cla két cdu dugc thé hién trong
bang 1. Cac thiét bi duing trong thi nghiém dugc liét ké trong bang 2.

STT Théng sé Gia tri Pon vi
1 Chiéu dai 710 mm
2 Khéi lugng riéng 7850 Kg/m?
3 M6 dun dan héi 2,03x105 Mpa
4 Chiéu rong 60 mm
5 Chiéu cao 8 mm
Bdng 2. Théng sé két cdu thi nghiém
STT Tén thiét bi Ma hiéu Hang san xuat Dai do S8 luong
1 Thiét bi do dao dong cDA(I)\l—I91 37 National Instrument Pa kénh 01
2 Pau do gia toc PCB 352C68 PCB Group +50g (100mV/g) 01
3 Pau do gia toc PCB 353B33 PCB Group +50g (100mV/g) 01

So d6 thi nghiém xac dinh tan s6 dao dong riéng ctia dam thép
dugc bé tri nhu hinh 1. Trong d6, s dung hai cdm bién gia t6c do
rung déng clia dam, vi tri dat cac dau do dugc thé hién nhu hinh 2,
b6 thiét bi do NI dugc két néi véi cac cam bién gia téc va man hinh
hién thi. Sé liéu do gia t6c dugc thu thap va hién thi théng qua phan
mém NI Signal Express cai dat san trong thiét bi do NI.

. T Dol
o
[ = - ol -
|1 F |
L -
Dl o g im e 01 il i i b 02 l
FCHIAICAE UL B

- o0l e Do el emem

Hinh 2. S d0 thi nghiém trén két cdu dam thép
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Tién hanh [3p dat va cai ddt cac thong s6 cho thiét bi do, tao dao
déng cho két cdu bang kich thich bat ky @0 16n dé két cau lam viéc
trong giai doan dan héi. Sé liéu do dugc ghi lai la gia tri gia toc theo
thai gian tai vi tri gan dau do gia toc, két qua nhu hinh 3.
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xac dinh dugc cac tan sé dao déng riéng clia két cau Ung vaéi cac vi
tri peak cong hudng. Két qua nhan dang bon tan sé dao déng riéng
dau tién dugc thé hién nhu hinh 4. TU cac peak cong hudng nhan
dang tan s6 dao dong riéng, tién hanh bién ddi Fourier ngugc tu
mién tan s6 sang mién thdi gian dé€ ti€n hanh nhan dang ti s6 can,
két qua bién dsi sang mién thai gian nhu hinh 5. Dya vao dé suy
gidm loga clia dao ddng dé xac dinh ti s6 can theo céng thuc (15).
K&t qua nhan dang tan s6 dao déng riéng va ti s6 can tuong Uing cla
dém thép dugc tong hop tai bang 3.
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Hinh 5. Suy gidm dao ddng cia mode
Bdng 3. Két qud nhdn dang tdn sé dao déng riéng va ti s6 can cta
ddm thép

Tan s6 dao dong riéng (Hz) Ti s6 can (%)
Mode | Mé hinh Thuc Sai s6 PBE’Z;Q Pg:ggg
ié [0)

PTHH nghiém (%) EMA [10] FDD
1 12,9 12,8 0,8 0,779 0,731
2 80,9 81,0 0,1 0,523 0,486
3 226,5 227,3 0,4 0,603 0,561
4 443,8 439,3 1,0 0,283 0,258

Qua két qua nhan dang tan s6 dao déng riéng va ty sé can bang
phuong phéap FDD va tién hanh so sanh tan s6 dao déng riéng nhan
dang véi mé hinh phan t& hiru han (PTHH), so sanh két qua nhan
dang ty s6 can so vai phuong phap EMA [10]. K&t qua sai s6 nhan
dang tan s6 dao déng riéng la rat nhoé diéu dé cho thay so liéu va
phuong phép thuc nghiém, nhan dang c6 d6 tin cay cao. Két qua
nhan dang dugc cac ty s can tuong Ung véi tan s6 dao dong riéng
ma chi can st dung sé liéu dau ra la phan Uing cla két cau, sai s6 cla
két qua nhan dang ty s6 can la khong dang ké so véi phuong phap
st dung ca dau vao va dau ra.

4. KET LUAN

Bai bao tap trung nghién ctru vé phuong phép nhan dang cac
dac trung dao dong clia két cdu dam thép (tan s6 dao dong riéng, ti
sO can) bang phuong phap phan tach mién tan sé (FDD), phuang

phap nay chi can st dung dit liéu dau ra la phan ing cda két cau (gia
t6¢) ma khong can dir liéu dau vao. Két qua nhan dang tan sé dao
dong riéng cé sai s6 rat nho so véi mé hinh phan ti hiru han ctia két
cdu. K&t qua nhan dang ty sé can bang phuang phap nay chénh léch
khéng dang ké so v6i phuong phap sir dung ca dau vao va dau ra
dé nhan dang.

Ty s6 céan la tham s6 cé d6 nhay cao khi nhan dang va két qua
nhan dang bang thuc nghiém phu thudc nhiéu vao tin hiéu do va
qua trinh x{ ly tin hiéu. Can nghién ctu, phan tich cu thé cac yéu té
anh hudng dén qua trinh nhan dang d€ nang cao dé chinh xac va
tinh én dinh khi nhan dang ty s6 can cla két ciu khi chi st dung s6
liéu dau ra la phan Uing cda két cau.

Viéc nhan dang chinh xéac céc tham s6 dong luc hoc ctia két cau
chi st dung dit liéu dau ra c6 y nghia quan trong trong viéc phan
tich dong luc hoc két cdu va theo déi stic khde két cdu cong trinh va
kha thi khi ap dung d6i véi cong trinh thuc té.
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ABSTRACT

Public parks in cities, with most of their area being green areas,
play an important role not only in balancing the living
environment, but also in contributing to the minimisation of
flood risks through absorption and the storing of water. This
creates the motivation to restore, maintain and develop green
areas in inner cities, especially in centralised areas, which have
a high level of urbanisation potentially associated with a
shortage of such green-lands. This can be seen as an
opportunity for Ho Chi Minh City, which saw an increase in
green-lands around 23% from 2012 to 2018 as an initial
development. Although this has contributed to an increase in the
average rate along with the goals in different plans for urban
development, the urban area continues to face an imbalance in
green space between the central inner city area and new
development districts, which can be seen as a critical area for
attention, and which is focused upon in this paper. In fact, the
area of public parks in HCMC are mostly quite small (mostly
under [Dha), and rarely have large-scale water areas inside, in
comparison with other public parks in the world. This has
triggered an encouragement of creating more area or spaces
for water in public parks, particularly in the existing in the
centre and new parks to be developed in the future.

Keywaords: Public parks, spatial planning, flood vulnerability.

124|XAYDUNG 06.2024 | ISSN 2734-9888

TGM TAT

Cac cong vien cong cing cia da thi, vai phan lén dién tich 13 méang
xanh, dang vai trd quan trong khang chi trong vigc can bing mai
truing sing ma con gop phén gidm thiéu rii ro ngép thang qua kha
nang hép thy va tich trir neac. Digu nay tao dang luc dé khai phuc,
duy tri va phat trién cac mang xanh trong ndi thanh, dac bigt 3 &
céc khu vuc tap trung dan cu dang, noi co mic do da thi hoa cao,
tiém dn nguy co thigu hut qui dét cho cay xanh. Day ca thé dugce coi
|3 cor hgi cho TP.HEM, noi o6 mirc tang dién tich méng xanh khoéng
23% tur 2017 dén 2018 nhu mat thanh cong cho bude phét trién ban
ddu. Mac du diéu nay da gap phén lam tang chi tigu dién tich cay
xanh dap g céc muc tiéu da dugce tich hgp trong cac quy hoach
phét trién da thi, nhung TP.HCM vén tiép tuc ddi mat vai tinh trang
mét can béng trong qué trinh phén bd khéng gian xanh giira khu vire
ndi thanh va cac quan phat trién mdi, ngoai thanh, va ca the coi la
mat thach thirc trong giai doan hén nay. Trén thyc té, dién tich céac
cing vien cong cong & TP.HCM hau het déu kha nha (chi yéu dudi
|0ha) va higm khi ca mat nuae quy mé |én bén trong so véi cac cing
vién cong cang khéc trén the gigi. Digu nay ciing tao ra s khuyén
khich phat tién dién tich hoic khang gian cho nwéc trong cac cong
vién cong cang, dac bigt 13 & cac cang vién hién co & trung tAm va
c4c cong vien mai sé duge phat trién trong trong lai.

Tir khaa: Cang vién cong cng; quy hoach khang gian; nguy co ngép.
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1. INTRODUCTION

1.1. Urbanisation and unexpected changes in water
absorption and storage capacity related to flooding

In recent years, urban water absorption and storage capacity
have been a matter of concern for major cities, which have become
increasingly vulnerable to flooding following unexpected effects of
urbanisation associated with the development process. The
increasing population concentration can be seen as an ultimate
driver for this trend, as the world has seen an increase in the number
of large-size cities, which stood at 33 in 2018 and is expected to
reach 43 by 2030 (UN, 2018). Along with this trend, urban green
areas are sometimes replaced by new built-up areas, which can
affect urban water absorption capacity, with sub-urban areas that
used to be swampy and low lying land or wetlands being replaced
by such built-up areas. It is estimated that approximately 1% of low
lying lands near the coast were lost each year during the late 20th
century (Nicholls, 2004; Hoozemans et al., 1993). This trend was
accelerating by the turn of the 21st century, when more than 67%
of the world's coastal wetlands had been lost (Barbier, 2011;
Davidson, 2014; Li, 2018; Lin, 2018, cited in Novoa et al., 2020). Such
a situation is particularly acute in large cities, where rapid
urbanisation often occurs along with economic development, but
with the resulting risk of natural disasters such as flooding in
relation to water absorption capacity. Despite being a lesser
concern during the global Covid-19 pandemic, flooding is still
considered to be a serious disaster to many cities. Indeed, flooding
caused the loss of 539,811 lives, affecting 2.8 billion people, during
the 30 year period from 1980 to 2009 (Doocy et al., 2013). Statistics
presented by Guha-Sapir et al. (2016) covering the 45 years from
1970 to 2014 show that flooding events occurred with increasing
frequency compared to other disasters such as earthquakes and
volcanoes, especially affecting many coastal areas in Asia (see
Figure 1). The resulting effects show no sign of lessening, with
flooding causing more than 10,300 deaths, and estimated damage
of $434 billion, over the two-year period from 2020 to 2021.

Dreng

EEEEEEEEE

1 LH ||| il it i
T 1 R R LA

Figure 1. Flood occurrence and distribution: the increasing occurrence of flood-related
natural disasters in comparison to other types (earthquakes, storms, and drought),
particularly since the 2000s.

1.2. Increasing water storage and infiltration in urban areas
to mitigate flood risk: An approach to sponge city theory

As cities expand their infrastructure, the coverage of asphaltand
concrete increases, enlarging impermeable areas, while reducing
the space for water to escape, thus contributing to flooding
problems. urban solutions such as increasing urban temperatures,
climate change, flooding, etc. The term "Sponge City" first appeared
in China in relation to reducing the problem. These are cities that
rely on the installation of additional green spaces and the

replacement of concrete with permeable surfaces. Such surfaces
absorb water from rainfall, which then evaporates and cools the city.
Like a sponge, urban surfaces absorb rainwater that is naturally
filtered by the soil and allows it to reach urban aquifers. Sponge
Cities focus on solving urban water problems, limiting flooding,
improving clean water supplies, and controlling water pollution in
urban areas by creating a suitable ecological environment. In this
way, the water is absorbed naturally and recycled into a clean water
source for urban use. Similar concepts have been applied in many
parts of the world and are becoming an increasingly popular
method to reduce the urban heat island effect. These include Water-
sensitive Urban Design (WSUD) in Australia and the Middle East;
Sustainable Urban Drainage Systems (SuDS) in the UK; and Natural
Drainage Systems in Seattle, USA.

The trend towards urbanisation has been strengthening,
especially in developing countries, with many related problems
such as flooding regarding water surface. To respond to this, the
Sponge City concept was first introduced in the "Low Carbon Cities
2012" programme at the Technology and Development Forum in
Shenzhen 2012 (Xing et al., 2016). In 2015, the conference "Guiding
Opinions on Promoting the Construction of Sponge Cities", in
support of this concept, proposed that at least 70% of rainwater
needs to be absorbed into the ground instead of being discharged
into the nearest rivers and lakes, as is the traditional way (OCS,
2016). This approach has been supported and gradually integrated
into the national development strategies of many countries. Among
these, China, with the goal of implementing "new urbanisation" and
building a moderately prosperous society in all aspects by 2020 (Xia
etal., 2017), has applied in pilot to 30 cities. The target is for 20% of
urban areas to have infrastructure systems allowing rainwater
infiltration by 2020, increasing to 80% by 2030 (UNE, 2018).
Although the Sponge City notion has attracted widespread
attention in both research theory and practical application, there
remain many interpretations of the definition of the term, Wang et
al. (2018) synthesised the meaning, goals and characteristics of 'the
Sponge City' as a strategy for integrated urban water management
based on the rules of the water cycle related to natural and social
processes and related processes, with the aim of minimising
flooding, controlling water pollution and utilising rainwater
resources, as well as restoring the ecological degradation of water
in urban areas.

In general, although the Sponge City theory still needs to be
supplemented with analyses based on quantitative statistics related
to data collection capabilities and comprehensive analysis methods
and systems, theorists have developed four principles to identify
and develop the approaches:

i) Protection. This can be seen as the most important
requirement for identification. Accordingly, urban areas need to
focus on protecting highlands to ensure safety; on supplementing
central areas of urban development with green space; and dealing
with the encroachment and pollution of water areas. In addition,
natural ecosystems that have been invaded or polluted need to be
restored.

ii) Delaying. This is a vital principle to minimise the risk of
flooding. For urban areas, using landscape infrastructure to slow
stormwater runoff before it drains into canals, rivers, and other
water bodies is essential. Therefore, such areas need to exploit the
natural ground cover, vegetation, topography and landscape
infrastructure that can delay storm water; reduce runoff to control
and reduce tidal peaks by increasing storm duration and delay time;
and reduce the possibility of flood-related damage.
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iii) Storage. Related to the urban water storage capacity, spaces
are necessarily created, in connection with a riverine network to
keep rainwater inside of the inner city, such in ponds or lake
systems, canals or channels, and also wetlands before releasing.
Additional, inside spaces of buildings can be considered for
potential contribution to water storage.

iv) Release. This refers to the management and release of
stored water into streams, and surface water, which should be
moved outside urban spaces along with the tidal process. This is
considered the final stage of the circulatory process to help the city
return to its normal state.

To benefit from the positive value of the Sponge City model,
with the key principles of this theory, a city should be a clarified area
for protection, while the remaining area needs to aim for keeping
water (both on surface and underground space) at the beginning
stage before discharging outside the urban areas. During this
process, time, referred to as the duration, is also important in
connection with tidal changes in levels. The city should take full
advantage of the environmental value of green-lands to contribute
to water absorption. Furthermore, aesthetic considerations should
be considered when designing a wetland to ensure the landscape
provides opportunities for play and recreation for the community.
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Figure 2. Ho Chi Minh City: A mega-coastal city experiencing increasing flood
vulnerability related to unexpected effects of urbanisation.

1.3. Water infiltration

In fact, the urbanisation process can increase impermeable
surface cover and affects the water circulation process on earth,
including the ability to absorb water by cities (on the surface and in
the ground), especially at urban areas with high population density
area referred to as the built-up area. According to the results of
experimental surveys by the US EPA (2012), natural ground can
allow about 50% water infiltration while highly built-up area (with
an area ratio of about 75% - 100% impermeable surface) only allows
a maximum of about 15% of water to enter the soil (see details in
table 1 and illustration in figure 3). These also link to runoff water
which can create a 5 times larger amount of water draining on the
surface, increasing 5 times (refer to column b, the difference
between line 1 - natural ground compared to line 4 - non-permeable
coating surface). This implies that maintaining green areas,
including natural grass and soil areas in the park, is necessary to
ensure the ability to penetrate the soil, contributing to reducing the
pressure on rainwater conveyance in the systems. natural rivers and
canals.
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Table 1 - A review of study by US EPA (2012) about different levels
of permeability responses to water

Characteristics of Evaporation | Runoff Shallow Deep
surface (a) (b) Infiltration Infiltration
(© (d)
1 | Natural ground cover 40% 10% 25% 25%
2 | Impervious surface 38% 20% 21% 21%
(10-20%)
3 | Impervious surface 35% 30% 20% 15%
(35-50%)
4 | Impervious surface 30% 55% 20% 05%
(75 - 100%)

40% evapotranspiration

38% evapotranspiration

1% shallow,
infiltration 2% deep
infiltration
Wik-20% impervious surface

35% evapotranspiration 30% evapotranspiration

o 2, 30% 2 - S5% .
s s, /'/-_- . 2 ;:'\\ runoff /,/\\\
i B 8 i i
20% shallow 10% shallow
infitration 5% deep infiltration 5% deep
infiltration infiltration
35%-50% impenvious surface T5%-100% impervious surface

Figure 3. Changes in site hydrology with increasing impervious cover (US EPA)

2. A CASE STUDY OF HO CHI MINH CITY IN VIETNAM

2.1. Flood risk from the increasing water level inner city since
the rapid urbanisation

In line with the global context, Ho Chi Minh City, a coastal mega-
city in the south of Vietnam, also faces an increase in flood
vulnerability during its process of development in relation to
uncontrolled urbanisation and inappropriate planning for urban
expansion (Storch and Downes, 2011; Phi, 2013; Duy et al., 2017a).
Many experts believe there is a relationship between the
consequences of urbanisation and flooding risk in relation to built-
up areas and the resulting impermeable surfaces in this city. Indeed,
the land area with construction works increased about 30%, from
31,962 hectares to 41,827 hectares in the period from 2010 to 2020;
and this trend was also along with an increase in a conversion from
the area of agricultural land to urbanised areas by about 3,736
hectares (DPA, 2020, p. 26).

As a result, the space for the city’s water absorption and storage
has been reduced, the water level in water bodies in the inner city
shows signs of increasing rapidly, many times higher than the
average increase in the seawater level. As evidence, hydrological
data covering 40 years (1981 - 2021) show that the annual peak
water level at Phu An station (on the Saigon River - the centre of the
city in HCMC) increased rapidly over the 40 years (from around
+1.33m ASLin 1981 to +1.72m ASL in 2022: SRHC, 1981 - 2022), with
an average increase of 9.5mm/year, much higher than the tidal peak
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at the Vung Tau estuary, and with increasingly pronounced
disparities (see Figure 3). At the same time, it is also nearly three
times higher than the global average of around 3.4mm/year from
1995 to 2020 (Guha-Sapir, 2020, cited in NASA, 2020). These data
further support the concern of many experts that the flooding risk
of Ho Chi Minh City is actually as a result of the urbanisation process,
leading to a reduced water storage capacity within the city (by the
system of rivers, lakes, canals), in addition to the consequences of
extreme weather and global sea level rises (Phi, 2013; Duy et al.,
2017a, Duy and Proverb, 2019).

In short, the current situation of Ho Chi Minh City shows that
economic development is often accompanied by rapid and
uncontrolled urbanisation. This process can reduce the water
surface areas and those of and green land, which will affect the
capacity of water absorption. This may lead to higher inner city river
and canal water levels, increasing the risk of flooding in some urban
central areas that are already prone to the problem. The restoration
of these spaces, through solutions to maintain and regenerate the
water surface space, natural rivers, canals, and lakes, is necessary,
despite the scarcity of land in the heart of large urban areas, which
is seen as a challenge to feasibility. Therefore, this article will
describe the current situation and the challenges faced by Ho Chi
Minh City,which are similar to those of many other cities, in relation
to the flood hazard caused by the increasing water level in the inner
city. In addition, the need for the development of inner parks
remains a necessity. Accordingly, a number of ideas for theoretical
development and integration of the "multi-functional" goal and the
"stratified space" solution to contribute to the restoration of water
storage capacity and minimisation of the risk of flooding are
proposed by the authors. The proposals are expected to constitute
a new approach.

VungTau M level at Phudn = = | el 3 -

Figure 4. Comparison of the trend of increasing maximum tides in inner ity water
bodies (Phu An station on Saigon River) compared to the sea-mouth (Vung Tau).
Table 2: Ho Chi Minh City green area development statistics

Source: SRHC (1981 - 2022).
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Land use in 2010 Land use in 2018

Figure 4. Change in urbanised area related to land use from 2010-2020, with the
impermeable surface area due to urbanisation increasing from 16,091 to 20,095 hectares
(around 30%).

(Source: Report on review and evaluation of Ho Chi Minh City Master Plan 2020, page
60).

2.2. Greenland development in Ho Chi Minh City

Current situation

According to Institute of Construction Planning (2018), the total
green area in the city was around 828 hectares in 2018, including:

i) 551.28 hectares of parklands (around 66% of the total)
allocated to 369 parks (Mai, 2023), including around 90 urban public
parks (referred to large parks at city level), and the remainder
referred to small parks at residential level, and

i) 277.25 hectares of other green areas, such as below bridges,
road median strips, sidewalks, and traffic intersections, accounting
for 34%.

The statistics presented in a review of the current General
Construction Planning of Ho Chi Minh City (PDA, 2020, p. 102),
green-lands increased by approximately 26% (around 163 hectares)
during 6 years from 2012 to 2018, with the following distribution:

-Public-parklands with an increased area of 76.56 hectares,
including an increase of 58.03 hectares to parks at city level, and
18.53 hectares to parks within neighbourhood residences;

- Other green-lands in different areas, with an increase of 81.44
hectares. These green areas are mainly developed along with the
traffic and infrastructure development projects;

- Natural forest to be reserved: approximately 32,791 hectares in
Can Gio district, primarily mangrove forest, which is recognised by
UNESCO as a national mangrove reserve.
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Greenland in 2012 | Greenlandin 2018 Increase in green-land Green land development by
(a) (b) 2012-2018 (c) 2040 (d)

Type of Greenland

Area Ratio Area Ratio Area Ratio Area Ratio

(ha) (%) (ha) (%) (ha) (%) (ha) (%)
Public parklands 474.72 70.8 551.28 66.50% 76.56 48.50% 997,50 7717
Other green land 190.81 29.2 277.25 33.50% 81.44 51.50% 295,15 22,83
Total green area 670.53 100 828.53 100% 158.00 100% 1.292,65 100%

Source: a, b, c from DOT (2018), d (PDA, 2023, p. 155, section 1)




NGHIEN CUU KHDA HOC

Figure 5. Changes in green area proportion in 2012, 2018, and by 2040

Source: a, b, ¢ from DOT (2018), d (PDA, 2023, p. 155, section 1)

2.2 Plan for green-land development including public parks

Since the year 2010, green-lands in HCMC have been targeted
in according to the master plan approved by decision 24/QD-TTg
(PMV, 2010, p. 3) as follows:

- Existing inner city area: 2.4 m2/person;

-New developed inner city areas: 7.1 m2/person;

-Urban areas in suburban districts: 12 m2/person.

Along with such strategic goal, the revision of plans for the
development of Ho Chi Minh City by 2040 with a vision by 2060
(PDA, 2023) developed several solutions:

-Creating spaces for ecological and green infrastructure
systems by identifying natural and agricultural sub-regions with
connections to main river routes. Accordingly, a number of large
ecological parks, which are also expected to be large-area, will be
prioritised for development in suburban districts such as Cu Chi and
Nha Be in order to preserve the existing ecological characteristics
and landscape of the area.

- Accepting floodable areas to ensure continuity of the water-
flows, at the same time as protecting river banks from existing or
potential encroachment, or opening new canal floodway to reduce
the risk of local flooding within the city; for example, a floodway
along the Xang canal in the west of the city from Cu Chi to Nha Be -
Hiep Phuoc.

-Leaving particular areas for potential reservoirs located in
parks, especially in urban areas protected by river dams to deal with
rising tide levels.

-Developing urban design with the aim of minimising the
potential impact of building construction and urban infrastructure
on the natural environment.

In short, Ho Chi Minh City has integrated several goals to
develop green-lands mainly for environmental balance, while
advocating a potential increase in water absorption and storage
capacity, into several key documents, such as the report on the
revision of the master plans for development by 2040, and the
project report of improving the efficiency of the management and
maintenance of green parks in the urban area. To achieve this, the
development of large-sized public parks in particular locations on
riversides is proposed. These can be seen as appropriate solutions
in short-term, but which still need the supergreen-landsport of a
theoretical basis as their fundamental foundation, accompanied by
a quantitative assessment of the potential contribution in the
overall capacity in the longer-term. Regarding the development of
public parks, Ho Chi Minh City has the target to integrate these into
the revision of the master plans for development but such
documents have not focused on or clarified specific solutions, such
as the potential requirement of creating large water areas inside the
parks, which is considered to be an essential contribution to the
goal of balancing and reducing water levels in the inner city, instead
of simply increasing the area of greenland per capita.
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Figure 5. Greenland distribution within urban area being protected in HCMC
Source: PDA (2023)

3. METHODS, DATA AND ANALYSIS

The study mainly uses secondary data in the form of statistics
extracted from the reports on the plans for the development of
HCMC by 2020 (PDA, 2010), and the revising plans for the
development of HCMC by 2040 (PDA, 2023). Additionally, using the
case studies of three well-known public parks in some countries (the
US, France and the UK) are analysed to compare with some large
park , together with the application of a GIS tool (My maps), actual
and green-lands areas and water surfaces of some public parks in
both Ho Chi Minh City and parks outside the city are compared.

Regarding the green rate, according to statistics in the city's
green development planning (PDA, 2017), the target for green tree
areas for public use in the whole city is 0.65m2 per person by 2025,
and 1m2 per person by 2030. In practice, this rate is only 0.5m2 per
person in the old inner city area, although in some new
development district areas it can reach 2.4m2, and in suburban
areas 3.2m2. Additionally, these rates (of current situation) are in
fact much lower than those regulated by Vietnam Standard 01:
2021/BXD code, in which the rate was expected to be greater than
7m2 per person (MOC, 2021), and very much lower the ratio in other
cities in some developed countries, such as 50 m2/person in Berlin;
44 m2/person in Moscow, 25m2/person in Paris (Hoa, 2024).

On the other hand, the statistics of current parklands also shows
an uneven distribution, and the extent of green areas per person in
HCMC is much lower than those in other cities worldwide.
Additionally, this research also finds that public parks take a large
proportion of green-lands but rarely contain a large-water surface
in comparison with those in some cities in other countries. For
examples, the results by GIS tool - My maps show that:

-Zone 1 (13 districts) including the central area (930 ha) is home
for the largest number of parks (207 parks, such as the Saigon Zoo
and Botanical Garden), which only account for about 26.5% (219ha)
of the total green-lands of the city (828 ha). In this zone, almost all
large-area parks are particularly located in district 1, which
unfortunately contain a very small water area (under 0.2 ha, and
none of them have an inside water area over 5% of the park's area
(see table 3).

-Zone 2 (6 new development districts) are located by several
small parks, such as Bac Luong Beo park, and hardly allocated large
water areas inside.
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Table 3: Compatrison of 3 largest public parks in Ho Chi Minh City with 3 other parks in the world

No. [ Name of park Location/ Country Parkland area Water area in parkland Notes
(ha) Area (ha) Percentage (%)
Some public parks in other countries
1 |Central Park New York, USA 341.00 53.76 15.8|00 km from then centre
2 | Hyde Park London, UK, 142.00 124 8.73|02 km from the centre
3 |LaVillette Park Paris, France 55.50 429 7.72|07 km from the centre
Public parks in HCMC, Vietnam
4 |GiaDinh District 1, HCMC, Vietnam 28.8 0.01 0.04|6.5 km from the centre
5 |Saigon Zoo and Botanical Garden District 1, HCMC, Vietnam 16.70 0.7 4.19{1.2 km from the centre, since 1865
6 |TaoDan District 1, HCMC, Vietnam 9.90 0.0 0.0{0.5 kmfrom then centre, since 1954

4. DISCUSSION AND CONCLUSION

Within the process of economic development of many cities,
uncontrolled and rapid urbanisation can lead to changes in the size
and location of large green areas, including public parks within
urban areas. This has resulted in a lower capacity for water
absorption and storage of green areas and water surfaces, which
play an important role in the potential balancing of water levels in
the city, referred to as increasing flood risks (e.g. tidal floods, or
combined floods with heavy rains). Therefore cities need to develop
green-lands, which should be integrated into large water areas, in
planning for developments although they can face the challenges
of land availability.

Although Ho Chi Minh City has several goals integrated into its
plans for development to increase green areas and the ratio of
green-lands, with a promising increase in recent years (e.g. around
23% from 2012 to 2018, and expected to increase by 56% by 2040),
these are unevenly distributed with regard to both location and
type (concentrated or scattered). The city has seen an increase in
small green areas particularly in emerging districts and new
development districts (zone 2), but still needs more collective green
areas on a large scale in public parks including large water areas
within them. Some solutions to such challenges have been
proposed in the revision of the master plan for HCMC by 2040, but
these remain fairly general, without urban areas being particularly
specified. To solve the related problems, the approach based on the
principles of the sponge city is believed to be appropriate for HCM,
but this requires more practical proposals. Indeed, the compared
and contrasted evidence shown in section 3 (Table 3), HCMC needs
to learn from the case studies in some other cities worldwide.
Therefore, it is recommended that the city to:

ii) In a short term, creates water areas inside some existing large
public parks in the central area; to achieve this, these parks should
be optimised their spaces for necessary functional areas for
activities allocated at different levels;

i) In a longer term, develops large-scale public parks with large
areas of water even with reservoirs inside, particularly in new
development districts (zone 2), and sub-urban areas (zone 3), and

i) Integrates storage space into buildings in the central area,
e.g. underground levels, as return spaces for water according to the
fundamental principles of the sponge city in the case of facing
difficulty to locate open space for water storage on the ground level.
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M TAT:

Khi &p dung ma hinh thang tin céng trinh, tat cé céc chi thé lign
quan dén bat ky du &n hodc mat tai sén tign hanh cong tac lam viec
tai Mai truang dit ligu chung. Do da. nghign ciru nay tap trung vao
viec |am ri céac chi the lign quan ciing nhu hidng dan thigt lap Mai
trudng di lieu chung cho timg chii thé. Bang phirang phap nghign
ciru Iy thuygt, nghién ctu cung cép cac thang tin chi tigt vé cac Ban
bao goim Ben khai thac thang tin, Bén diéu chuygn thang tin, Ban tao
|ap thang tin; va ddc bigt 13 cach thic thigt lap Mai truang dif ligu
chung cho tirng Ben khi ap dung Ma hinh thang tin cang trinh.

Tir khda: Ma hinh haa thang tin cang trinh, Mai truang dit liéu chung, Bén
khai thac thang tin, Ben diéu chuyén thang tin, Bén tao lap thang tin.

ABSTRACT:

When implementing Building Information Modelling, all parties
involved in a project or asset collaboratively work within a Common
Data Environment. Therefore, this study aims to clarify the roles of
the involved parties and provide comprehensive guidance on
establishing a Common Data Environment for each party. Through
theoretical research methods, the article delves into the roles of
each party, including the Appointing Party, Lead Appointed Party,
and Appointed Party; and particularly offers recommendations for
effectively establishing a Common Data Environment for each party
during the implementation of Building Information Modelling.
Keywords: Building Information Modelling, Comman Data Environment,
Appointing Party, Lead Appointed Party, Appointed Party.

1. MG PAU

Ngay 31 thang 07 ndm 2020, B truéng Bo Xay dung ky quyét
dinh s6 1004/QD-BXD chinh thuc phé duyét “Ké& hoach Chuyén ddi
s6 nganh Xay dung giai doan 2020-2025, dinh hudng dén nam
2030" trén co s& “Mot s6 nhiém vy, gidi phap trong tam phat trién
Chinh phu dién ti giai doan 2019-2020, dinh huéng dén nam 2025”
dugc ban hanh tai Nghi quyét s6 17/NQ-CP dugc ban hanh ngay 07
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thang 03 ndam 2019 va “Chuong trinh Chuyén d&i s6 quéc gia dén
nam 2025, dinh hudng dén nam 2030” dugc phé duyét tai Quyét
dinh sé 749/Qb-TTg ngay 03 thang 06 nam 2020. Nham dat dugc
muc tiéu kép clia Chuang trinh Chuyén déi s6 qudc gia bao gébm
phat trién Chinh phu sé, kinh té€ s6, xa hoi s6 déng thdi hinh thanh
cac doanh nghiép cong nghé s6 Viét Nam c6 nang luc di ra toan cau
thi nganh Xay dung ciing khéng thé diing ngoai cdng cudc chuyén
d6i s6 nay. Hién nay, gidi phap dugc nganh Xay dung Viét Nam lua
chon va ap dung trong c6ng cudc chuyén déi s6 cho hoat déng xay
dung trén ca nudc chinh la M6 hinh thong tin cong trinh (Building
information modelling — BIM) dugc chinh thic ban hanh tai Quyét
dinh s& 258/QD-TTg ngay 17 thang 03 ndm 2023 cta Tha tuéng
Chinh pht “Phé duyét L6 trinh ap dung M6 hinh théng tin cong
trinh (BIM) trong hoat dong xay dung”.

Luong thong tin dugc tao nén ti khi 1én y tudng du an dén khi
cham dut st dung, tién hanh thao d& pha bo cong trinh la rat on,
do dé6 khi ap dung BIM trong hoat déng xay dung véi muc tiéu ddm
bao cai thién su hgp tac gilta cac bén lién quan tham gia, han ché
t6i da nhiing sai lam, nhimg cham tré ton kém khéng dang cé bai
su théng nhat va minh bach trong thong tin thi cac bén cling lam
viéc trén méi trudng dir liéu chung (Common Data Environment -
CDE) hay méi trudng dit liéu nguon [4, 6]. M6t gidi phap va quy trinh
CDE nén dugc st dung d€ quan ly théng tin trong suét qua trinh
quan ly tai san va chuyén giao du én, chdng han nhu trong giai doan
chuyén giao du an thi gidi phap va quy trinh CDE hé trg tién trinh
Ph&i hop tao lap théng tin va tién trinh Chuyén giao mé hinh théng
tin trong quan ly théng tin. Vi vay, viéc nghién ctu thiét lap CDE cho
cac chu thé lién quan khi ap dung BIM trong hoat déng xay dung
nham dam bao hiéu qua quan ly thong tin cé lién quan dén tao lap,
chia sé, chuyén giao thong tin la rat can thiét.

2.CACBEN VA CAC NHOM THAM GIA KHI AP DUNG MO HINH
THONG TIN CONG TRINH

Theo ISO 19650-1:2018 dinh nghia, Mé hinh théng tin céng trinh
la s&t dung mét thé hién ky thuat s6 6 thé chia sé dugc ctia moét déi
tugng dugc xay dung (bao gobm khéng gidi han la cac toa nha, cau,
duding, cac nha may ché bién, ...) nham tao diéu kién thuan lgi cho
céc tién trinh thiét k&, xay dung va van hanh dé hinh thanh nén co
s& dang tin cay phuc vu cho viéc ra quyét dinh [1, 6]. Ap dung BIM
trong hoat déng xay dung can c6 su tham gia cla tat ca thanh vién
(Actor) gém céc ca nhan, cac don vi va cac té chuc lién quan dén
toan bo vong ddi tai san (vong dai cong trinh xay dung). Thanh vién
(Actor) c6 thé dugc hiéu la Bén (Party) dugc dé cap dén tai ISO
19650-1,2. Thanh vién dugc ISO 19650-1:2018 dinh nghia la ca nhan,
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t6 chitc hodc don vi thudc té chiic tham gia vao tién trinh xay dung.
Can luu y rang dan vi thudc té chic c6 thé 1a bo phan, nhom doi va
tién trinh xay dung xay ra trong giai doan chuyén giao va giai doan
van hanh. 1SO 19650-2:2018 xac dinh c6 03 loai thanh vién tic gom
03 bén va c6é 03 nhém dugc hinh thanh khi dp dung BIM trong hoat
déng xay dung dugc thé hién tai Hinh 1 duéi day.

Hinh 1. Giao dién cdc bén va cdc nhém khi p dung BIM [2]

Trong do: [2, 4, 6]

- A (appointing party): bén chi dinh hay con goi la bén khai thac
thong tin;

- B (lead appointed party): diéu phéi bén dugc chi dinh hay con
goi la bén chuyén giao théng tin hodc bén diéu chuyén théng tin;

- C (appointed party): bén dugc chi dinh hay con goi la bén tao
ldp thong tin;

- ... (variable amount): s6 lugng B (Bén diéu chuyén/chuyén giao
théng tin) cé thé thay déi;

- 1 (project team): Nhém du an;

- 2 (illustration of a delivery team): minh hoa clla mét Nhém
chuyén giao théng tin;

- 3 (task team(s)): (cac) Nhém nhiém vu hay con goi la Nhém tao
lap théng tin;

- 4«—» (information requirements and information exchange):
yéu ciu théng tin va trao déi théng tin bén trong Nhém chuyén giao
thong tin va véi Bén khai thac thong tin;

- <% (information coordination): phéi hgp thong tin gilta cac
nhém chuyén giao. Phéi hgp théng tin véi méi quan hé ngang hang
khéng ai hon ai gilta cac Bén diéu chuyén/chuyén giao théng tin khi
dugc Bén khai thac thong tin yéu cau.

Bén khai thdc théng tin (A) 1a bén nhan théng tin lién quan dén
cong viéc, hang hda hodc dich vu tir mot Bén diéu chuyén théng tin
(B) [1]. Bén khai thac thong tin c6 thé la chl dau tu, chd sé hiu tai
san, ngudi st dung tai san, quan ly tai san, quan ly nha nudc. Bén
khai thac théng tin ti€n hanh chidinh cac ca nhan da nang luc thuéc
néi bé clia Bén khai thac thong tin ddm nhan chic nang quan ly
théng tin dai dién cho Bén khai thac thong tin khi bat dau mét du
an mai. Néu Bén khai thac théng tin khéng c6 nhan su dé thuc hién
chiic ndng nay thi c6 thé chi dinh mét Bén diéu chuyén théng tin
hodc mét Bén thi ba dé dadm nhan toan bd hodc mét phan chic
nang quan ly théng tin, va trong trudng hop nay Bén khai thac
théng tin sé thiét 1ap mot pham vi cdng viéc cu thé cho bén dugc
thué. bai dién cho Bén khai thac thong tin thuc hién chiic ndng quan
ly théng tin chinh la Giam déc BIM.

Bén diéu chuyén théng tin (B) 1a bén chiu trach nhiém diéu phdi
thong tin trao déi hodc gilta cdc Nhém tao 1ap théng tin (3) hoic
gitta mot Nhém chuyén giao théng tin (2) va Bén khai thac théng tin
(A) [1]. Bén diéu chuyén théng tin 1a bén dugc chi dinh bdi Bén khai
thac théng tin. D& dam bao quan ly théng tin hiéu qua trong suét

théa thuan théng tin, Bén diéu chuyén théng tin chi dinh cac ca
nhan trong t8 chiic clia ho dé dam nhan chic ndng quén ly thong
tin dai dién cho Bén diéu chuyén théng tin (cht nhiém BIM/chd tri
BIM) [5]. Ngoai ra, Bén diéu chuyén théng tin cé thé chi dinh mot
Bén tao lap théng tin hodc mot Bén thi ba dé ddm nhan toan bo
hodc mét phan chic nang quan ly théng tin va trong trudng hgp
nay Bén diéu chuyén théng tin can thiét 1ap mot pham vi cong viéc.
Thuc hién chiic ndng quén ly théng tin dai dién cho Bén diéu chuyén
théng tin chinh la Chd nhiém BIM [3].

Bén tao Idp théng tin (C) 1a bén cung cap thong tin lién quan dén
cong viéc, hang hoéa hoac dich vu va day la bén dugc chi dinh béi
Bén diéu chuyén théng tin. Bén tao lap thong tin c6 thé dugc hiéu
Ia bat ky ca nhan, t6 chuc, don vi nao tao lap ra théng tin c6 lién
quan dén du an chdng han nhu téng thau, thau phy, don vi cung
tng, don vi tu van. Ch tri BIM chinh la cd nhan dam nhan trach
nhiém quan ly thong tin dai dién cho Bén tao lap théng tin [1, 3, 5.

Nhém du dn la nhém gém Bén khai thac théng tin va tat ca cac
nhém chuyén giao théng tin tlic bao gém tat cd moi ngudi tham gia
vaoduan (1,3, 5].

Nhém chuyén giao théng tin 1a nhém bao gém Bén diéu chuyén
théng tin va cdc Nhém tao lap théng tin lién quan cta ho, chdng
han nhuténg thau va cac nha thau phu va don vi cung tng clia téng
thau. Luu y rang mot nhém chuyén giao c6 thé cé quy mé bat ky, ti
mot ca nhan thuc hién tat ca cac chiic nang can thiét cho dén cac
nhom thuc hién nhiém vu phtic tap; quy moé va cau tric cla tiing
nhém chuyén giao théng tin phu thudc vao quy mé va dé phuc tap
cla cac hoat dong quan Iy tai san hodc chuyén giao du an. Nhiéu
nhém chuyén giao théng tin 6 thé dugc chi dinh déng thdi va/hoéc
tuan tu lién quan dén mot tai san hodc du an doc lap tuong Ung vai
pham vi va dé phuc tap cda cac hoat ddong quan ly tai sdn hoac
chuyén giao dy an. Mét nhom chuyén giao théng tin c6 thé gom
nhiéu nhom tao 1ap théng tin thudc té chiic ciia Bén diéu chuyén
thoéng tin va bat ky cac bén tao 1ap théng tin ndo. Mot nhém chuyén
giao thong tin nén dugc tap hop béi Bén khai thac thong tin thay vi
Bén diéu chuyén théng tin [1, 3, 5.

Nhém tao lap théng tinla nhém gém mét ngudi hodc mét nhém
ngudi dugc tap hop dé thuc hién mét nhiém vu cu thé, vi du nhu bd
mon kién trac, bd mon két cdu, thau phu thi cdng mét béd phan cu
thé clia cong trinh [1, 3, 51.

3. THIET LAP MOI TRUONG DU LIEU CHUNG CHO CAC BEN
KHI AP DUNG MO HINH THONG TIN CONG TRINH

Toan b thong tin trong mé hinh thong tin khéng phai luon dugc
luu gilrtai mot noi, dac biét la déi vai nhimng du én/tai san 16n hodc phiic
tap hodc déi vdi nhiing doi nhom lam viéc phan tan trén dién rong [2].
Phuong phap lam viéc hgp tac dua trén cac géi thong tin cho phép quy
trinh lam viéc dién ra trong CDE dugc phan phéi trén cac hé théng may
tinh hodc nén tang cdng nghé khac nhau. Néu nhu tat ca cac bén cung
lam viéc trén mét CDE duy nhat khi &p dung BIM trong hoat dong xay
dung thi c6 thé dan dén rai ro tranh chap, khiéu kién vé sau néu nhu
bén quén tri CDE dung chung nay tu'y diéu chinh cac quyén truy cap;
chinh stia thong tin; hay tham chi la xéa bé théng tin. Do d6, dé dam
bao duac tinh déng nhat vé ngudn théng tin da thoa thuan cho bat ky
mét du an hodc tai san cu thé nao d6 nham dé thu thap, quan ly va phé
bién cac géi théng tin (IC - information container) thong qua mét tién
trinh quan ly thi m6i mot Bén tham gia (Bén khai thac thong tin, Bén
diéu chuyén théng tin va Bén tao 1ap théng tin) nén thiét Iap CDE cla
riéng minh [3].

CDE ctia mdi Bén déu bao gém 4 trang thai: (1) Cong viéc dang
tién hanh (Work in progress — WIP); (2) Dugc chia sé (Shared); (3)
DPugc phat hanh (Published); (4) Luu trir (Archive) nhu dugc thé hién
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tai Hinh 2. Cac IC trong CDE cCia méi bén di chuyén gilia cac trang
thai khac nhau phai théng qua cac budc: Kiém tra/Xem lai/Chap
thuan (Check/Review/Approve) hodc Xem lai/Céng nhan
(Review/Authorize) [1, 7]. Tt ca cac IC sau khi dugc cong nhan phat
hanh tai trang thai Bugc phat hanh, thi sau mét khodng thai gian
nhat dinh sé dugc dua vé trang thai Luu trir dé cung cap mot nhat
ky vé tat ca cac giao dich IC va cung cdp bang ching kiém toan vé
su phat trién cac IC vé sau, nhat |a khi xay ra cac tranh chap, khiéu
nai gilta cac bén.

SHARED WORK IN PROGRESS

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

Information being developed
by its originator or task
team, not visible to or

accessible by anyone else

Task Team
Task Team

Task Team

REVIEW/AUTHORIZE

ARCHIVE

Information authorized for
use in more detailed design,
for construction or for asset

management

Journal of information
transactions, providing an
audit trail of information

container development

Hinh 2. Méi trugng dit liéu chung (nguon: [1])

Méi IC trong CDE hodc ctia Bén khai thac thong tin, hodc clia Bén
diéu chuyén théng tin, hodc ctia Bén tao lap théng tin phai dadm bao:

- M&i IC chi c6 mét ma ID duy nhat bao gom céc trudng dugc
tach roi bang dau phan cach trén ca s& quy udc da duoc théng nhat
va dugc ghi chép lai;

- Méi trudng dugc gadn mot gid tri ti tiéu chudn ma hoa da duoc
théng nhat va dan ching bang tai liéu;

- Méi IC dugc gan céc thudc tinh gém: (1) Trang thai, (2) Phién
ban, (3) Phan loai;

- Thiét 1ap truy cap c6 kiém soét & cap do IC.

3.1. Méi trudng dif liéu chung ctia Bén khai thac théng tin

CDE cua Bén khai thac théng tin hay con goi la CDE dy an sé
dugc ho thiét 1ap (trién khai, thiét 1ap cau hinh va hé trg) ngay sau
khi tiéu chudn théng tin cla du an, cac phuong phap va quy trinh
tao 1ap théng tin ctia dy an, thong tin tham khao va nguén chia sé
cta du &n dugc hinh thanh d@é phuc vu toan bé cac yéu cau cta du
anva ho trg phéi hgp tao lap thong tin. CDE clia Bén khai thac théng
tin can dugc thiét 1ap trudc khi chon thau cho thoa thuan théng tin
véi Bén diéu chuyén thong tin dau tién ctia du an. CDE ctia Bén khai
thac nén dugc thiét 1ap sén trudc khi phat hanh hé s mai thau dé
théng tin mai thau c6 thé dugc chia sé trén CDE véi cac don vi tham
gia dau thau mét cach an toan.

Bén khai thac thong tin ty chiu trach nhiém dam bao CDE nay
dugc trién khai, dinh ciu hinh va hé trg trong suét du 4n hodc Bén
khai thac théng tin ¢ thé Gy quyén viéc ndy cho mét bén thi ba.
Khi Gy quyén cho mét bén thir ba, su Gy quyén nay dugc coi nhu la
mot théa thuan thong tin riéng biét trudce khi bat dau lua chon bat
ky Bén diéu chuyén théng tin nao khac. Hodc sau khi da Iua chon
dugc Bén diéu chuyén théng tin thi Bén khai thac thong tin c6 thé
Gy quyén cho mot Bén diéu chuyén nao doé dé ti€p quan cong viéc
luu trl, quéan ly hoac hé trg CDE clia ho. Trong ca hai trudng hgp
nay, Bén khai thac thong tin nén quy dinh mot chi dan ki thuat cac
yéu cau chtic ndng va phi chiic nang déi v6i bén thi ba hodc Bén
diéu chuyén da Iya chon dugc.
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CDE cutia Bén khai thac thong tin dugc thiét 1ap cdu hinh va thi
nghiém két néi v6i CDE clia Bén diéu chuyén théng tin nham kiém
tra hiéu qud hoat dong cliing nhu kha nang truy cap thich hop cta
chl nhiém BIM vao CDE nay. Ngudi chju trdch nhiém quan trji CDE
clia Bén khai thac thong tin chinh la Giam déc BIM.

- Tai trang thdi Céng viéc dang tién hanh:

+ Chtfa cac IC dang dugc tao lap béi Bén khai thac thong tin;

+ Trudng trang thai trong ma ID cla cac IC tai day déu la SO;

+ Chi nhiing thanh vién clia Bén khai thac théng tin méi dugc
quyén truy cap.

- Tai trang thdi Bugc chia sé:

+ Chia sé noi bo Bén khai thac thong tin: Chia tat ca thong tin
can trao déi gilta cac thanh vién cla Bén khai thac théng tin trong
tién trinh tao lap thoéng tin va doi véi nhiing thong tin nay thi tat ca
cac thanh vién ctia Bén khai thac théng tin déu dugc quyén truy cap;

+ Chia sé ra ngoai bén ngoai Bén khai thac théng tin: Chia cac
IC do Chui nhiém BIM chia sé dé€ yéu cau Giam déc BIM nghiém thu.
D3i véi cac IC nay, ngoai Chu nhiém BIM c6 quyén truy cap thi chi
c6 Giam déc BIM chia Bén khai thac théng tin mai c6 quyén truy cap
vao cac IC nay dé tién hanh nghiém thu.

- Tai trang thdi Bugc phdt hanh:

+ Phat hanh n6i b6 Bén khai thac thong tin: Chia thong tin tham
khao va cac ngudn chia sé ma tat ca thanh vién Bén khai thac thong
tin dugc phép st dung dé tao lap thong tin; Chia cac IC ndi b6 clia
Bén khai thac théng tin ma da dugc Gidm déc BIM nghiém thu; T4t
ca thanh vién ctia Bén khai thac thong tin dugc quyén truy cap vao
phat hanh ndi b6 nay;

+ Phat hanh ra ngoai Bén khai thac théng tin: Chiia théng tin
tham khao va cac nguén chia sé dugc Bén khai thac théng tin thiét
lap nham muc dich chia sé vai Bén diéu chuyén thong tin; Chia IC
do Chud nhiém BIM chia sé dé xin dugc nghiém thu va da dugc Giam
déc BIM nghiém thu; Chi c6 Gidm déc BIM va Chd nhiém BIM dugc
quyén truy cap vao phat hanh ra ngoai nay.

- Tai trang thdi Luu trir:

+ Luu chiéu: Tt ca théng tin tham khdo va cac nguédn chia sé
phat hanh ndi b6 cling nhu phat hanh ra ngoai Bén khai thac théng
tin; Cac IC noi bd clia Bén khai thac thong tin tao da dugc Giam déc
BIM nghiém thu; Cac IC do Cha nhiém BIM chia sé& dé xin dugc
nghiém thu va da dugc Giam déc BIM nghiém thu; Cac IC ma Giam
d6c BIM chia sé cho cac Bén diéu chuyén théng tin dé thuc hién cac
thoa thuan théng tin tiép theo;

+ Chi ¢6 Giam d6c¢ BIM méi dugc quyén truy cap vao day.

3.2. Méi trudng dir liéu chung cia Bén diéu chuyén théng tin

Theo khuyén nghi ctia 1SO 19650-2:2018, Nhém chuyén giao
théng tin cling c6 thé trién khai thiét 1ap CDE cua riéng ho va CDE
nay goép phan hinh thanh nén CDE cla Bén khai thac théng tin ma
khéng thé thay thé cho CDE clia Bén khai thac théng tin. Khi d6 CDE
nay c6 thé dugc xem la CDE cla Bén diéu chuyén théng tin. D& tham
gia du thau, Bén diéu chuyén théng tin thiét 1ap CDE clia ho khi xac
dinh ké hoach huy ddng nguén luc ctia Nhém chuyén giao théng
tin, tic ngay sau khi kha ndng va nang luc ca Nhém chuyén giao
thong tin dugc lap nén.

CDE clia Bén diéu chuyén théng tin dugc thiét 1ap cau hinh va
tht nghiém két néi v6i CDE ctia Bén khai thac théng tin va CDE cla
Bén tao lap théng tin. Thuc hién buéc thi nghiém nay nhdam muc
dich kiém tra cac giai phap CDE cla Bén diéu chuyén théng tin ¢
hoat ddng nhu mong dgi hay khéng, cac Chu tri BIM c6 thé truy cap
CDE clia Bén diéu chuyén thong tin mot cach thich hgp hay khéng.
CDE ctia Bén diéu chuyén théng tin cling bao gém 04 trang thai nhu
dugc trinh bay tai Hinh 2. Moi hoat dong dién ra trén CDE ctia Bén
diéu chuyén thong tin dugc quan tri bai Chd nhiém BIM.
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- Tai trang thdi Céng viéc dang tién hanh:

+ Chua cac IC dang dugc tao lap bai Bén diéu chuyén thong tin;

+ Trudng trang thai trong ma ID clia cac IC tai day déu la SO;

+ Chi nhing thanh vién cda Bén diéu chuyén théng tin mdi
dugc quyén truy cap.

- Tai trang thdi Bugc chia sé:

+ Chia sé noi b Bén diéu chuyén théng tin: Chia tat ca théng
tin can trao dé&i gilta cac thanh vién ctia Bén diéu chuyén théng tin
va d6i vai nhiing thong tin nay thi tat ca cac thanh vién cia Bén diéu
chuyén théng tin déu dugc quyén truy cap;

+ Chia sé ra ngoai bén ngoai Bén diéu chuyén théng tin: Chua
c4c IC do Chu tri BIM chia sé @€ yéu cau Cha nhiém BIM nghiém thu.
DaGi véi cac IC nay, ngoai Cha tri BIM c6 quyén truy cap thi chicé Cha
nhiém BIM ctia Bén diéu chuyén théng tin méi c6 quyén truy cap
vao céc IC nay dé tién hanh nghiém thu.

- Tai trang thdi Buoc phdt hanh:

+ Phat hanh noi b Bén diéu chuyén théng tin: Chira théng tin
tham khao va cac nguén chia sé ma tat ca thanh vién cta Bén diéu
chuyén théng tin dugc phép sirdung dé tao lap théng tin; Chiia cac
IC n6i bo ctia Bén diéu chuyén thong tin ma da dugc Cha nhiém BIM
nghiém thu; T4t ca thanh vién ca Bén diéu chuyén théng tin dugc
quyén truy cap vao phat hanh néi bo nay;

+ Phét hanh ra ngoai Bén diéu chuyén thong tin: Chita théng tin
tham khao va cac nguén chia sé dugc Bén diéu chuyén théng tin
thiét 1ap nham muc dich chia sé vai Bén tao lap thong tin. Théng tin
tham khao va cac nguén chia sé nay dugc hinh thanh tir thong tin
tham khao va cac nguén chia sé ma Bén khai thac théng tin chia sé
véi Bén diéu chuyén théng tin cling nhu théng tin tham khao va cac
nguén chia sé khac ca ndi bo timg Bén diéu chuyén théng tin thiét
1ap dé chia sé vai Bén tao lap théng tin; Chi c6 Chd nhiém BIM va
Ch tri BIM dugc quyén truy cap vao phét hanh ra ngoai nay.

- Tai trang thdi Luu tri:

+ Luu chiéu: T4t ca théng tin tham khdo va cac nguén chia sé
phat hanh néi bd ciing nhu phat hanh ra ngoai Bén diéu chuyén
théng tin; Cac IC nodi bod clia Bén diéu chuyén théng tin da duge Cha
nhiém BIM nghiém thu; Cac IC do Chu tri BIM chia sé dé xin dugc
nghiém thu va da dugc Cha nhiém BIM nghiém thu; Cac IC da dugc
Chu nhiém BIM clia tling Bén diéu chuyén théng tin dua ra khéi CDE
ma ho chiu trach nhiém quan tri.

+ Chi ¢6 Cha nhiém BIM méi dugc quyén truy cap vao day.

3.3. Méi trudng dii liéu chung ctia Bén tao lap théng tin

DE kiém soét thong tin dugc tao 1ap va chuyén giao ciing nhu
gép phan hinh thanh nén CDE cla du an thi Bén tao lap théng tin
cling thiét 1ap CDE cla riéng minh va CDE nay c6 thé goi la CDE cla
b6 mén, chdng han CDE bdé mén kién tric, CDE bd mén két cau, ...
hodc cling c6 thé hi€u la CDE ctia Nhém tao lap. CDE cla Bén tao
lap théng tin cling bao gém 04 trang thai (Céng viéc dang tién
hanh, Bugc chia sé, Dugc phat hanh va Luu tr{r) va CDE clla Bén tao
Iap théng tin dugc quan tri bdi Cha tri BIM. CDE cda tung bd mon
dugc thiét 1ap dam bao cac yéu cau nhu sau:

- Tai trang thdi Céng viéc dang tién hanh:

+ Chfa cac IC dang dugc tao lap béi bé mén do;

+ Ma ID clia cac IC trong trang thai nay déu phai bt dau bang So;

+ Chi nhiing thanh vién ctia bd mén nay méi dugc quyén truy cap.

- Tai trang thdi Bugc chia sé:

+ Chua tat ca thong tin can trao d6i gilta cac thanh vién clia bé mén
trong tién trinh tao lap théng tin ma khéng nhat thiét phai la IC;

+ Tat ca cac thanh vién ctia bd mon nay dugc quyén truy cap.

- Tai trang thdi Bugc phdt hanh:

+ Chua théng tin tham khao va cac nguén chia sé ma tat ca
thanh vién cta bé mén dugc phép sit dung dé tao lap thong tin.

Thong tin tham khao va cac nguon chia sé nay dugc hinh thanh tur
théng tin tham khédo va cac nguén chia sé ma Bén diéu chuyén
thong tin chia sé cho Bén tao lap thong tin ciing nhu théng tin tham
khao va cac nguén chia sé khac ctia ndi bo tiing bd mén;

+ Chra céc IC da dugc Chu tri BIM nghiém thu;

+ Tat ca cac thanh vién cla bé mén nay duoc quyén truy cap
nhung chi cé Chu tri BIM méi dugc quyén bé sung, diéu chinh, sta
d6i nodi dung théng tin trong IC dé dam béo théng tin trong IC dap
Ung muc nhu cau théng tin dugc yéu cau tao lap.

- Tai trang thdi Luu trir:

+ Luu chiéu: T4t ca théng tin tham khdo va cac nguén chia sé
clia bd mon; Cac IC da dugc Cha tri BIM nghiém thu; Cac IC da dugc
Chu tri BIM cda tung bé mén dua ra khdéi CDE ma ho chiju trach
nhiém quan tri;

+ Chi c6 Chu tri BIM méi dugc quyén truy cap.

4, KET LUAN

Nghién ctu chi ra rang méi trudng di liéu chung dugc thiét lap
hodc cho Bén khai thac théng tin, hodc cho Bén diéu chuyén théng
tin, hoac cho Bén tao lap théng tin déu bao gom 04 trang thai dé la:
Cong viéc dang tién hanh, Bugc chia sé, Pugc phat hanh va Luu tri.
Hon nita, dé€ cac goi thong tin trong CDE clia tiing Bén thay ddi trang
thai tir Cong viéc dang tién hanh sang Bugc chia sé thi phai théng
qua cac budc kiém tra/xem lai/chdp thuan; hodc chuyén tur trang
thai Pugc chia sé sang Bugc phat hanh thi can phai tién hanh xem
lai/cong nhan. Tuy nhién, chi tiét trién khai thiét lap tai CDE cGa méi
Bén tuong Uing vdi tling trang thai la hoan toan khac biét nhau. Méi
tuong quan gilta cac Bén khi &p dung BIM dé quan ly théng tin du
an xay dung cling nhu quy trinh chu chuyén cac IC gilia cac Bén
trong CDE khéng dugc dé cap dén mot cach chi tiét trong nghién
clru nay. Va day cang chinh la ndi dung nghién ctiu tiép theo cuia tac
gia co lién quan dén CDE. Thong qua viéc lam rd cac Bén, caéc Nhom
cing nhu néi dung hudng dan thiét 1ap CDE cho céac Bén, nghién
clu gilp cho tat ca cac chl thé tham gia vao hoat dong xay dung
trong b&i cdnh yéu cau &p dung BIM cé thé hiéu ré han vé cach thiic
va ndi dung can thuc hién dé tao lap CDE cho riéng minh.
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Cac yéu té anh huéng dén chat luong tu van
giam sat trong du an xay dung

Factors influencing the quality of supervision consultancy in construction projects

> NGUYEN HOAI NGHIA, NGUYEN PHAM DUY PHUGNG’, PHAM VAN BAO

Khoa KT va QLXD, Trudng Dai hoc Quéc té - DHQG TP.HCM
“Email: npdphuong@hcmiu.edu.vn

TGM TAT

Chét lwgng cang trinh xay dung phu thudc vao céng tac tu van
giam sat. Tuy nhién, viec ddm bao chat lvgng cia dai ngi tu
van gidm sat vAn con tdn tai nhigu van dé ca thé anh hudng
dén lgi ich coa chi ddu tw. Nghién ciu x4c dinh céc yeu td anh
huéng dén chét legng cia tw van gidm sét trong céc du &n xay
dyng tai TP.HCM. Nghién citu dugc tién hanh vai céc ddi trong
dén tir don vi chd ddu tu, tr vén quan |y du an, tr vén thigt ke,
tu van gidm sat va nha thau thi cang. Dir ligu thu vé 143 bang
khao sat hop |& va tign hanh x&p hang céc yéu td theo chi sd
quan trong tuong ddi (RI1). Ket qua cho thdy nam yeu td ca vai
tro quyét dinh dén chét legng coa tu vén giam sat xay dung: 1)
Nam ri vai trd va trach nhiém cia ban than, 2) Ca tinh than
trach nhigm trong cang viéc, 3) Ham hoc hoi, cép nhat, nang
cao kién thirc chuyén man, 4) Lam viéc cang tam, dé cao dao
dirc nghé nghigp. 5) Ca kha nang hop tac vai cac bén lign quan
dé giai quyet van dé. Két qua nghién ciru mang dén gac nhin
tdng quat ve cac yeu td gay anh hudng dén chat lrgng cang tac
tu vén giam sat & Viet Nam.

Tir khaa: Chét lrgng; chi sd quan trong trong ddi (RIl); nganh Xay
dung; tur van giam sat; y&u td anh hudng.

ABSTRACT

The quality of a construction project depends on supervision consultancy.
However, the quality assurance of supervision consultant team remains
issues that can potentially have a negative impact on investor's interests.
The study determined factors affecting the quality of supervision
consultancy in construction projects in Ho Chi Minh City. The research
was conducted based on opinions of investors, project management
consultants, design consultants, project supervision consultants and
contractors. Data were collected from 143 valid survey responses, and
the factors were ranked based on Relative Importance Index (RIl) method.
The analysis results identify five crucial factors having the most
significant impact on the quality of supervision consultancy in
construction, including: 1) Understanding their own roles and
responsibilities, 2) Having a sense of responsibility at work, 3) Be willing
to learn, update and enhance professional knowledge, 4) Be conscientious
at work, upholding professional ethics, 5) Having the ability to cooperate
with stakeholders to solve problems. The findings provide a better
understanding on the factors influencing the quality of supervision
consultancy in Vietnamese construction projects.

Keywords: Quality; relative importance index (RIl); construction
industry supervision consultancy; influential factors.

1. GIGI THIEU

Trong nhiing nam gan day, & Viét Nam noéi chung va tai
TP.HCM néi riéng, cdng nghiép xay dung luén dugc xép vao nhém
nganh c6 déng gép dang ké dén su tang trudng cta nén kinh té&
nudc nha. Tuy nhién, song song véi su phat trién d6, chat lugng
ngudn nhan luc nganh Xay dung dugc danh gia la van chua dap
Ung dugc yéu cau cla thi trudng. Nhiéu cong trinh van phu thuéc
vao nhan luc nudc ngoai, ké ca luc lugng thiét k&, gidm sat, van
hanh thiét bi tién tién nhu cong trinh giao thdng ngam, céng trinh
héa chat phuc tap, cong trinh cao trén 50 tang... Day la mot trong
nhing nguyén nhan gdy khé khan cho viéc canh tranh cla céc
doanh nghiép xay dung trong nuéc khi tham gia dau thau nhiéu
du &n trong va ngoai nudc [1].
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Dua trén tinh hinh va xu thé hién tai, dac biét khi nén kinh té
thi trudng phat trién manh mé, bén canh cac don vi chd dau tu va
nha thau, céng tac tu van giam sat cing déng vai tro rat quan
trong nham thuc day va dam béo chat luong, tién do, chi phi bé ra
va lgi nhuén clia cac du an xay dung. Céng viéc tu van giam sat doi
héi can bo tu van phai cé kién thuc chic, tdm nhin rong va ndm
bt dugc cdng viéc. Ngoai nhiém vu giam sat vé mat chat luong,
khai lugng, tién do, an toan lao déng va bado vé moéi trudng trong
qua trinh thi cong cla cac cong trinh xay dung thi cac nha tu van
giam sat con giup cho cht dau tu c6 dugc nhitng dudng 16i dau tu
t6i uu hoa nhat doi vai cong trinh ho dau tu xay dung. Cong tac tu
van giam sat cong trinh xdy dung c6 vai tro dac biét quan trong tai
TP.HCM, noi dugc xem la trung tam kinh té clia ca nudc.
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Chét lugng clia mét céng trinh tuy thudc vao don vi tu véan
giam sét vi cac hoat dong cd lién quan dén xay dung déu can cé sy
giam sat. D6i v6i nhing chu dau tu, tu van giam sat cdng trinh xay
dung ddéng vai trd nhu mét ngusi bdo vé dé€ bdo dam nhiing
quyén Igi t6i da va chat lugng cho chd dau tu va cong trinh [2]. Tu
van giam sét la mét cong tac hét sdc phuc tap va doi héi yéu cau
cao nham mang lai gia tri c6t 16i cho céng trinh. Trong thai gian
qua, hoat déng tu van giam sat thi cong xay dung cta TP.HCM
thudng gap nhiéu khé khan trong céng tac té chic, can bd tham
gia tu van giam sat thi cdng xay dung con tré, thi€u nang luc cling
nhu kinh nghiém trong hoat déng xay dung, do su thay di nhanh
chéng clia ky thuat thi cong xay dung va cong nghé tur qua trinh
héi nhap quéc té. Nhan thiic ré vé van dé nay, viéc xac dinh va xép
hang céac yéu t6 anh huéng dén chat lugng cla tu van giam sat
trong cac du an xay dung la rat can thiét va mang y nghia thuc tién
déi véi cac don vi tu van va chi dau tu trong viéc dam bao va nang
cao chat lugng cla cac céng trinh xay dung.

2. TONG QUAN

Vé mit ly thuyét, tu van giam sat la mot bé phan khéng thé
tach roi khéi cong tac xay dung, dugc chu dau tu giao cho, théng
qua hgp dbng kinh té&, thay mat chd dau tu chiju trach nhiém vé
chat lugng cong trinh [3]. Mot s6 hoat dong chung ma tu van giam
sat tham gia vao cong trinh xay dung phai k& dén nhu: nghiém thu
xac nhan khi cong trinh da thi cong bado dam dung thiét ké, theo
quy chuan, tiéu chuan; xay dung va bao dadm chat luong va tién dé
hay chua; yéu cau nha thau thi cdng xay dung thuc hién theo ding
nhing diéu khodan trén hgp déng; tir chéi nghiém thu khi cong
trinh khoéng dat yéu cau chat luong; dé xuat vé6i cha dau tu xay
dung cong trinh nhing bat hgp ly vé thiét ké dé kip thdi sira doi.
Cu thé, vé mit chat lugng, don vi tu van gidm sat can béo dam cac
hang muc céng trinh dugc thi cong ding ky thuat va ban vé thiét
ké. V& mat khéi lugng va gia thanh nguyén vat liéu, don vi tu van
giam sét can theo doi, thong ké sé lugng, khoi lugng dau vao va
dau ra, dap Ung cac vat tu, vat liéu theo tién doé cong trinh. Lién
quan dén an toan lao déng, don vi tu van gidm sat can bao dam
don vi thi cdng 6 trang bi day du nhiing dung cy, thiét bi, dong
phuc theo ddng tiéu chudn an toan lao dong; vé van dé vé sinh
moi trudng, can phai ddm bao nham han ché t6i da anh hudng
dén nhing khu vuc 1an can cong trinh trong sudt qua trinh thi
céng. V& mat tién d6 thi cong, don vi tu van giam sat can bao dam
céng trinh thuc hién theo dung tién do dé ra ban dau theo ting
giai doan, hang muc, va toan céng trinh.

Mét s6 cong trinh nghién cdu da dugc tién hanh trén mot s6
qudc gia lién quan dén viéc quan ly chat lugng clia cac cong trinh
xay dung. Nghién ctu ctia Oakland va Aldridge (1995) d& xem xét
cac van dé quan ly chat lugng trong linh vuc tu van ky thuat két
cdu va dan dung dugc ap dung nhu thé nao trong béi canh réng
hon cho toan nganh céng nghiép xay dung bang viéc st dung
phuong phap luan, phuang phap phoéng van, phuang phap so
sanh noi dung dua trén cac thanh phan cta mé hinh Oakland
(1933) [4]. Piém c6t 16i cia md hinh [a chudi chat luong khach
hang - nha cung cap, ca bén ngoai va bén trong, va bao gbm s6
qua trinh nhat dinh. Chudi chat lugng khach hang phai dugc ciing
c6 bdi su cam két vé chat lugng thong qua chinh sach dugc hé trg
tét, thong diép chat lugng dugc truyén dat thong qua kha nang
lanh dao hiéu qua, va thira nhan su can thiét phai thay déi van hoa
cla hau hét t6 chiic nhdm tao ra chét luong téng thé. Méi cong ty
xay dung can ddm bdo nhimng diém nay dé c6 thé tang hiéu qua
canh tranh va cai thién sy hai long ctia khach hang. Bén canh do,
viéc nhan biét va xac dinh tam quan trong tuong d6i clia cac yéu

t6 anh hudng dén chat lugng xay dung & Ai Cap clng dugc tién
hanh (Razek, 1998) [5]. Nghién ctu cé sy tham gia clia 159 chuyén
gia dai dién cho nganh xay dung bao gébm chu dau tu, chuyén gia
tu van, nha thau va cac gido su dai hoc. Ky thuat Delphi dugc st
dung va két qua cho thdy c6 16 yéu t6 anh hudng va tdm quan
trong tuong d6i cla ting yéu té clng da dugc xac dinh. Viéc cai
thién cac khia canh cta cong viéc dugc chi dinh trong nhimng yéu
t6 nay c6 thé giadi quyét mot s6 van dé lién quan dén thiét ké va
quy hoach trong giai doan tién xay dung, dan dan gitp nang cao
chat luong xay dung & Ai Cap. Ngoai ra, Tang va Kam (1999) da
thuc hién mét cudc khao sat vé viéc dp dung tiéu chuan ISO 9001
trong cac cong ty tu van ky thuat tai Hong Kéng [6]. Cac bang cau
hoi da dugc gli dén cac nha quan ly dam bao chat lugng (QAMs)
cho cac céng ty tu van ky thuat dugc duyét béi chinh phd Héng
Kéng nham dam bao nang luc va kinh nghiém clia ho trong viéc
thuc hién va duy tri hé théng quan ly chat lugng theo ISO 9001. Két
qua khéo sat ching minh rang cac cong ty tu van ky thuat da cai
thién cong viéc thiét ké va quan ly doanh nghiép do thuc hién hé
théng quan ly chat lugng theo ISO 9001 nhung két qua dat dugc
nam duédi mic mong dgi ban dau. Mat khac, Shaw (2019) cling da
¢6 nghién ctu vé tinh anh hudng hai mat ctia cong tac tu van dén
su thay d6i cach thuc t6 chiic clia du an [7]. Nghién cliu dugc tién
hanh bang phuong phap xem xét tai liéu vé tu van quan ly va thay
d6i t8 chuc trong 30 nam, phdéng van cac chuyén gia tu van va
khao sat bang cau hoi. Nghién ctu két luan rdng cac yéu cau ma
cac chuyén gia tu van phai déi mat trong viéc diéu hanh va dam
bao su thanh céng cho cac doanh nghiép c6 dnh huéng dén viéc
phai thay d6i t6 chic cla du &n, ti d6 c6 thé mé réng phuong
huéng nghién cuu trong tuong lai dé& hiéu sdu hon vé cac van dé
dang gap phai.

Cac van dé lién quan dén viéc quan ly chat lugng gidm sat, thi
c6bng clia cac cdng trinh xay dung ciing dugc thé hién & mot s
nghién ctu trong nudc. Nghién ctu ctia Pham (2007) vé nang cao
hiéu qua giam sat thi cong xay dung cong trinh vira va nhé tai Ha
Tay da cho thay tinh trang thuc té€ clia cdng tac giam sat van con
tén dong nhiéu han ché va bat cap [8]. Trén co s& xem xét va phan
tich thuc tai cong tac tu van giam sat, nghién cru da dé xuat ra cac
gidi phap vé co cau, quy trinh quan ly thi céng xay dung nham
nang cao vai tro clia cong tac giam sét thi cong xay dung cong
trinh, dong thai khuyén khich viéc 4p dung mé hinh quan ly chat
lugng theo ISO 9000-2000, khong chi & cac doanh nghiép ma & cac
co quan quan ly hanh chinh. Mét phan tich khac vé van dé nang
cao nang luc tu van xay dung cuta Vién quy hoach va thiét ké xay
dung tinh Quang Ninh dugc thuc hién béi Tran (2015) da gép phan
dua ra cac co s& ly luan va thuc tién c6 thé 4p dung vao cong tac tu
van xay dung cla cac doanh nghiép va don vi tu van xay dung
trong nén kinh té thi trudng va hoi nhap quéc té [9]. Bdng phuong
phap diéu tra, phan tich va téng hagp ly thuyét, phuong phap phan
loai, hé théng hoa ly thuyét vao nghién ciu, két qua da cho thay
dugc nhitng uu diém va van dé tén tai xung quanh ning lyc tu van
xay dung clia Vién Quy hoach va thiét ké xay dung Quang Ninh.
Trén khia canh nang cao nang luc tu van giam sat thi cong xay
dung céng trinh tai Vién Khoa hoc cong nghé xdy dung - IBST,
Hoang (2016) da st dung cac phuong phap nghién ctu ly thuyét,
théng ké, phan tich hé théng, két hgp phan tich dinh tinh va dinh
lugng cung vai nghién ctu thuc tién [10]. K&t qua nghién ctu gép
phan nang cao hiéu qua ndng luc tu van gidm sat thi cong xay
dung cla Trung tadm tu van thiét ké va xay dung (CDCC), mang lai
Igi ich kinh t& cho Trung tam cla Vién noi riéng va Vién Khoa hoc
céng nghé xay dung néi chung. Tur d6, két qua nghién cdu giap
gidi quyét dugc cac van dé vé nhan sy, phat trién san xudt va quan
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ly chat lugng san phdm tu van. Ngoai ra, H6 (2017) nghién clu vé
van dé nang cao nang luc quan ly clia ch dau tu trong cong tac
dam bao chat lugng céc du an giao théng tai khu kinh té Dung
Quat, tinh Quang Ngai [11]. SO liéu dugc diéu tra, thu thap ti cac
du an duong giao théng qua cac hé so dy an va bao cao cla chu
dau tu, cac khao séat vé céng tac quan ly chat lugng dudng giao
thong d6i véi cac ca nhan. Bang kinh nghiém trong thuc tién vé
céng tac quan ly chat lugng dudng giao théng, hinh anh hién
trudng két hgp vai cac phép phan tich, théng k&, so sanh nham
lam sang t6 thuc trang cong tac quan ly chat lugng qua viéc thanh
tra, kiém toan cac don vi ch dau tu, nha thau va tu van gidm sat
trén dia ban tinh. Két qua da danh gia dugc thuc trang céng tac
quan ly chat lugng cac du an giao thong tai khu kinh té Dung Quat,
lam rd mot s6 van dé bat cap, han ché dan dén that thoat va lang
phi von dau tu.

Nhitng nghién ctiu trén cho thay viéc xac dinh cac yéu t6 gay
anh hudng dén chat lugng cla tu van giam sat trong cac du an xay
dung tai Viét Nam van chua dugc trién khai cu thé. Do d6, nghién
clru nay xac dinh cac yéu té quan trong anh huéng dén chat lugng
cla cong tac tu van giam sat cong trinh xay dung, nham gilp cac
don vi tu van giam sat va cht dau tu ndm dugc tinh hinh thuc té va
c6 cac dé xuat hop ly nham nang cao nang luc déi ngi tu van giam
sat cta don vi, dap ung van dé dam bao chat lugng céng trinh
theo yéu cau clia chu dau tu va tao Igi thé cho doanh nghiép nang
cao dugc kha nang canh tranh khi tham gia vao cac du an trong
nudc cling nhu quoc té.

3. PHUONG PHAP NGHIEN CUU

Dua trén su tim hiéu tir cdc nghién ctiu trudc, cac bai béo khoa
hoc trong va ngoai nudc, cung véi viéc tham khao y kién cla
nhimng déi tugng co6 kinh nghiém trong linh vyc tu van xay dung,

bang cau héi trac nghiém dugc thanh 1ap bao gém 16 yéu t6 anh
hudng dén chat lugng cla cong tac tu van giam sat. Thang do
Likert 5 muc d6 dugc sir dung dé danh gia cac mic d6 tur 1 (khéng
anh hudng) dén 5 (dnh hudng rat nhiéu). K&t qua kiém dinh hé s
Cronbach’s Alpha ctia toan bo muc héi (tat ca yéu to) la 0.942 > 0.8,
déng thai hé s6 Cronbach’s Alpha cua tiing yéu té déu I16n hon 0.8.
Diéu d6 ching té thang do lung la pht hop [12].

DaGi tugng thuc hién bang khao sat 1a nhiing ngudi cé s6 nam
kinh nghiém tir dudi 3 dén trén 10 nam va da ting tham gia thuc
hién cac du an xay dung tai TP.HCM. D{r lieu dugc thu vé theo
phuong phap ldy mau thuan tién. Bang khao sat dugc thuc hién
théng qua hai phuong thuc: truc ti€p (phdng van/gli ban cing) va
gian tiép (gui dudng link biéu mau) dén cac ca nhan thudc cac don
vi chll dau tu, tu van thiét ké, tu van quan ly dy an, tu van giam sat
va nha thau. D{t liéu phan tich trong nghién cltu bao gom dir liéu
khao sét clia cac bang cau hoi, dugc tién hanh trén dia ban TP.HCM
trong khodng thai gian cho phép. S6 lugng phan héi hgp 1é nhan
dugc la 149 bang khao sét.

Phuong phap chi s6 quan trong tuong déi (RIl) dugc st dung dé
xac dinh muc dé quan trong clia cac yéu té anh hudng dén chat lugng
tu van giam sat cong trinh xay dung. Phan mém SPSS 22.0 va Microsoft
Excel la 2 cdng cu dugc dung dé phan tich va xt ly di liéu.

4. KET QUA NGHIEN CUU

Dua vao d( liéu thu thap tU khdo sat dugc x ly phan tich
théng ké, két qua cho thay 16 yéu t6 anh hudng dén chat lugng
cdng tac tu van giam sat déu co gia tri trung binh (Mean) 16n hon
3, chiling t6 cac yéu té nay déu c6 muc dé anh hudng dén doi
tugng nghién ctu. Xép hang céac yéu t6 theo tiing muc d6 anh
hudng théng qua chi s6 quan trong tuong déi (RIl) dugc thé hién
cu thé trong Bang 1.

Bang 1. Bang xép hang cac yéu t6 anh hudng theo chi s6 quan trong tuong dai (RIl)

C e ) Std.
Cécyéu to anh huéng N | Mean Deviation RIl | Hang
CL-1. Tu van gidm sat ndm rd vai trod va trach nhiém cia minh 149 | 413 1,035 0,827 1
CL-11. Tu van giam sat lam viéc céng tdm, dé cao dao diic nghé nghiép 149 | 413 1,095 0,826 2
CL-6. Tu van giam sat ham hoc héi, cap nhat, nang cao kién thiic chuyén mén 149 | 4,12 0,915 0,825 3
CL-4. Tu van giam sat co tinh than trach nhiém trong céng viéc 149 | 4,12 0,877 0,824 4
CL-10. Tu van gidm sét c6 khd nang hop tac vai cac bén lién quan dé gidi quyét van dé 149 | 4,07 1,116 0,814 5
CL-12. Tu van giam sat c6 kinh nghiém thuc té & cac cong trinh tuong ty 149 | 4,06 1,116 0,813 6
g;-PJISé.F)TUVan gidm sat lam viéc & céng ty cé quy trinh dao tao tu van gidm sat chuyén 149 | 406 0,902 0,813 6
CL-13. Tu van giam sat c6 kha nang kiém soat chi phi, tién d6 va chat lugng cong trinh 149 | 4,06 1,015 0,812 7
CL-3. Tu van giam sat co tac phong lam viéc chuyén nghiép 149 | 4,03 1,109 0,807 8
CL-16. Tu van gidm sét c6 chiing chi hanh nghé pht hop véi loai céng trinh 149 | 4,03 0,975 0,807 8
CL-9. Tu van giam sat khéng nhan béi dudng clia nha thau 149 | 4,03 1,141 0,806 9
CL-5. Tu van giam séat c6 dong luc lam viéc cao 149 | 4,01 0,979 0,802 10
CL-8. Tu van giam sat luén luén dat van dé an toan lao dong lén hang dau 149 | 3,99 1,191 0799 | 11
CL-2. Tu van giam sat thuc hién day du cac yéu cau vé vai tro va trach nhiém cia minh 149 | 3,99 1,183 0798 | 12
CL-7. Tu van gidm sat ndm ré dugc cac tiéu chuadn xay dung va cac quy dinh hién hanh 149 | 3,96 1,114 0,792 13
CL-14. Tu van giam sat lam viéc & cong ty cé méi trudng lam viéc hgp tac va dai ngéd cao 149 | 3,87 1,181 0,774 14

Thong qua bang xép hang cho thay yéu t6 “Tu van giam sat
ndm r6 vai tro va trach nhiém ctia minh” xép hang 1 (RIl = 0,827).
Diéu nay c6 nghia la tu van gidm sat can nam ro toan bo quy trinh
quan ly, kiém tra, giam sat cong tac thi cdng clia cdc hang muc
trén céng trinh nham dam bao don vi thi cong xay dung thuc hién
duang theo ban vé thiét ké dugc phé duyét; déng thoi theo déi va

Yéu t6 “Tu van giam séat lam viéc cong tam, dé cao dao dc
nghé nghiép” xé€p hang 2 (RIl = 0,826). Theo d6, tu van giam sat
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giam sat chat ché vé mat tién do, phuong phép thi cong, trang
thiét bi ky thuat, tay nghé nhan céng clia don vi thi céng; giam sat
that chat ché chat lugng nguyén vat liéu dau vao, ciing céc trang
thiét bi st dung trén céng trinh ma don vi thi cong dua vao dé s
dung; nghiém thu theo ting giai doan, tung hang muc xay dung
va thuc hién xac nhan ban vé hoan céng cho céng trinh.

can dam bao nha thau phai luén tuan thu chat ché cac quy dinh vé
an toan lao dong va vé sinh méi trudng; tuyét déi khdng nhan tién
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thu lao clia nha thau thi céng d€ bd qua cac sai sét cho nha thau
thi cdng; danh gia nhiing diém sai sét, bat hgp ly trong ban vé
thiét ké, dong thoi tham muu cho chd dau tu va phéi hgp cung
dan vi thiét ké thdm tra thiét k& ban vé thi cdng va dé xuat chinh
sta nhiting han ché khiém khuyét.

Yé&u t6 “Tu van giam sat ham hoc héi, cap nhat, nang cao kién
thiic chuyén mén” xép hang 3 (RIl = 0,825). Trong hoat déng giam
sat, don vi tu van can phai luén luén cap nhat cac quy chuan, tiéu
chuan, luét, thong tu, nghj dinh dé€ dua ra cac phuang phap giai
quyét lam sao ¢6 lgi nhat ¢ thé cho chu dau tu; nghién cliu cac
bién phap thi céng phu hop véi cong trinh @€ tham muu cho chu
dau tu nham gilp cho cong trinh phu hgp véi xu thé thai dai; trau
déi vén ngoai ngit chuyén nganh nham tim kiém cac loai may moc
thiét bi hién dai dua vao st dung cho céng trinh gitp dem lai hiéu
qua téi uu cho chll dau tu vi phan 1én cac may moc hién dai déu
dugc nhap khau tir nudc ngoai.

Yéu t6é “Tu van gidm sat cé tinh than trach nhiém trong céng
viéc” xép hang 4 (RIl = 0,824). Trén thuc té, tu van giam sat can
phai c6 mat theo déi va kiém tra nha thau thi cong & cac giai doan
quan trong cla du an nhu: cac dém dé bé téng san, vé sinh va ké
thép san va dam; thudng xuyén t6 chic cac cudc hop it nhat mot
tudn mot lan véi ban chi huy céng trinh dé giadi quyét van dé da
dugc thuc hién ciing nhu con tén tai d€ sém thuc hién; déng thai
chiu trach nhiém vai moi quyét dinh cing nhu cac van ban hay
bién ban do minh ki va phé duyét.

Yéu t6 “Tu van giam séat c6 kha nang hgp tac véi cac bén lién
quan dé gidi quyét van dé” dugc xép & vi tri thi 5 (RIl = 0,814). Cac
don vi tu van giam sat can phai cap nhat tinh hinh & ngoai céng
truong, két hgp chi dao cac thanh vién trong ban quan ly dy an cac
c6ng viéc trién khai nhanh chéng cling nhu cac tinh huéng c6 thé
xay ra; truyén dat lai cho chi dau tu dung tinh hinh sy viéc clia cac
c6ng viéc nha thau lam dé trach su hiu 1am dang tiéc xay ra; yéu
cau cac don vi thi cong phai trinh dugc bién phap thi céng trusc
khi thi cdbng mot sé cong tac quan trong nhu: thi céng dudng cap
thoét nudc ra méi trudng, thi cdng dé bé tdng vach ham theo ranh
dat,...

5. KET LUAN

Nghién ctru da nhan dang dugc 5 yéu té chinh gay anh hudng
dén chat lugng clia tu van gidm sat cong trinh xay dung va tién
hanh phan tich dit liéu dé€ x€p hang cac nhan t6 nay dua trén két
qua tinh todn theo phuong phép chi s6 quan trong tuong déi: (1)
Tu van giam sat ndm ré vai trd va trach nhiém cdia minh; (2) Tu van
giam sat lam viéc cong tam, dé cao dao dilic nghé nghiép; (3) Tu
van giam sat ham hoc héi, cap nhat, nang cao kién thuc chuyén
mon; (4) Tu van gidm sat cé tinh than trach nhiém trong céng viéc;
(5) Tu van giam séat c6 kha nang hgp tac véi cac bén lién quan dé
giadi quyét van dé. Ngoai ra, cac yéu t6 nhu: tu van giam sat c6 kinh
nghiém thuc té & cac céng trinh tuong tu; lam viéc & cdng ty co6
quy trinh dao tao tu van giam sat chuyén nghiép; c6 kha nang
ki€ém soat chi phi, tién d6 va chat lugng céng trinh; c6 tac phong
lam viéc chuyén nghiép; c6 chiing chi hanh nghé phu hgp véi loai
cong trinh; khéng nhan béi duéng cla nha thau; c6 dong luc lam
viéc cao...cling dugc xac dinh c6 anh hudng nhé dén chat lugng
cla cong tac tu van giam sat tai cac du an xay dung. Ban vi tu van
giam sat déng vai trd nong c6t trong viéc dé xuat phuang phap,
dam bao chat lugng, tién dé thi céng cong trinh. Do d6, cac yéu té
anh hudng nay cé thé dugc xem nhu la co sé ly luan dé nang cao
chat lugng clia céng tac tu van giam sat. Cac bén tham gia tu van
giam sat, chu dau tu du an xay dung ciing nhu cac déi tugng lién
quan dén céng tac nay cé thé tap trung nguén luc va cac bién

phap dé tac dong dén cac yéu t8 da dugc xac dinh, tir d6 trién khai
cac hanh déng hé trg cac bd phan lién quan va phéi hgp thuc hién
tét cac cong viéc nham han ché cac sai sot trong qua trinh thi
cong.
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TGM TAT

Thurc nghigm trinh bay két qua nghién ciru ham legng XM
va ty 18 N/XM hop ly trong ang 13 18% va <1.0; 0.45 dén
0,07 la ty sd giira cudng di chiu udn va cuing da chiu
nén tuong tng. Ty sd giira cudng da chiu udn va cuing
dd chiu nén tir 0,36 dén 0.84 dua trén danh gia mdi quan
he giira cwing dd chiu nén va cuang do chiu udn cia hin
hop XM dét ddi vai loai dat sét déo mém phu thudc vao
ham lugng XM va ty la N/XM. Nghién cou duge tién hanh
thurc nghiém trén mau tiéu chuén danh gia cuang da chiu
udin. Mau duoc ché b trong phang theo phueng phap tran
wat, 9,10, 13 va 20% Ian gt 13 ham legng XM duge thay
ddi. Twong tng vai méi ham legng XM, ty 18 N/XM thu
duge céc gid trj thay ddi lan lept 3 0; 0.5; 1.0; 1o va 2.0,
Ket qua thuc nghiém |3 co si lya chon théng sd sic
khang udn hop Iy, kinh t&, dam bao ky thuat va dé dang
khi thi céng.

Tir khda: Nén dat y&u; try d&t xi mang; han hap xi mang-
dét; ty 18 nuée/xi mang; ham lugng xi mang; kha néng
chiu utin coa tru d&t xi mang; sét déo mém.

ABSTRACT

This paper presents the results of research on cement content and reasonable
water/cement ratio of 15% and < L0, respectively. With the amount of cement,
this optimal water/cement ratio, the ratio between the functional strength and
compressive strength has values from 045 to 0.57. Depending on the cement
content and the water/cement ratio, the ratio between the bearing strength and
the compressive strength ranges from 0.36 to 0.84 based on the equivalence
assessment between the bearing strength and the tensile strength. compressive
strength compressive strength of soil-cement mixtures for ductile soils. In
addition to depending on the cement content, the strength also depends on the
water/cement ratio. The study was conducted through the stress strength test on
the standard sample. The sampling process was carried out in the room according
to the fusion method when changing the cement content by a%, 10%, 15% and
20%, respectively. For each cement content, the water/cement ratio will be
changed to 0 values respectively; 0.0; 1.0; 1.5 and 2.0. Research results are the
basis for designers to choose reasonable bending resistance parameters, both
ensuring technical and economic factors and ensuring favorable factors in the
construction process.

Keywords: Soft soil: deep cement mixing piles; cement soil mixed;
water/cement ratio; cement content; bending resistance of cement column,

1. GIGI THIEU

cdng trinh [1]. Cong tac thiét ké va giai doan thi cong tai khu vuc c6

Tru dat xi mang (XM) tir lau dugc ap dung rong rai trong linh vuc
Xt ly nén dat yéu nhu: tudng chén trong cong trinh ngam, cong trinh
giao thong va nha cao tang trong cac khu dan cu. Cong trinh ham
Tha Thiém néi vai dai 16 Bong Tay, dudng vao san dé cang hang
khong Can Tho, dudng bang san bay Can Tho, méng béon dau tai
T6ng kho xang dau Can Thg, ... 1a nhiing céng trinh strdung gii phap
tru dat XM dé€ gia c8 nén. Trong két cau nay tudng chdn ngoai chiu
cat, nén con chiu udn do ap luc dat tac dung ngang Ién lung tudng.

LSp dat nén yéu c6 thé gay ra nhiéu tac dong tiéu cuc dén kha
nang st dung cia cong trinh nhu: mat &n dinh, 14n sup, xuat hién vét
nut, ... déng thadi muc nudc ngdm cao cling sé gay nguy hiém cho
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nén dat yéu doi hoi ngudi quan ly du an, thiét ké va nha thau thi cong
phai lua chon phuong an xt ly nén phu hgp. Mot sé cong trinh nghién
cliu trong va ngoai nudc vé van dé nay da chi ra cudng d6 chiu uén
(ob) nho hon nhiéu so véi cudng do chiu nén (qu). Tuong quan gitia o,
va qu d6i véi loai dat sét vung Kawasaki véi mau nén & thoi diém 28
ngay tudi cho thay, tuy theo ham lugng XM (hay véi) va ty 1& nuSc/xi
mang (N/XM) ma ty s6 lan lugt la ow/qu = 0,1 (d6i véi dat tron XM) va
0,6 (d6i véi dat tron véi) [2]. Thi nghiém trén mau uén c6 dudng kinh
2cm, chiéu dai 20cm; mau nén c6 kich dudng kinh 2cm, chiéu cao 4cm
tai thoi diém 28 ngay tudi déi véi dat sét cao lanh, két qua cho ty s6
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ob/qu = 0,4 ¢ ty 1é N/XM la 1,2 va on/qu = 0,28 ty 1&é N/XM 1a 1,6 [3].
Nhom tac gia tai Pa Nang da nghién cudu trén loai dat cét, tuy theo
thanh phan hat cta cat ma ty 1é ow/qu = (0,29 + 0,65) [4]. Vi loai dat
bun sét thay d6i theo ham lugng XM va ty 1& N/XM, tac gid Doan Van
Det dé xuat két qua tuong qua gitta ob va qu tir0,3-0,8 [5, 6].

Tai khu vuc DBSCL khao sat dia chat cho thay da phan la bun sét
c6 chiéu day 16n, xen ké bun sét hitu co, bun sét pha va cac l6p sét
déo mém phan b6 réi rac & cac do sau khac nhau, chiéu day lop dat
yéu lén (tirkhodng -7m dén khoang -30m) lam cho céng trinh dé mat
én dinh, chiju lyc kém, muc nudc ngdm cao dé gay day néi ciing la
tac nhan gay mat 6n dinh va nguy hiém cho céng trinh.

Dé& c6 ca s& cho ngudi thiét ké lua chon théng sé stic khang uén
hop ly, vira ddm bao yéu cau ky thuat va tinh kinh té, qua trinh thi
cong thuan tién can nghién ctru tuong quan gidta b va qu cla loai
dat sét déo mém cling nhu dé xuat ham lugng XM va ty 1& N/XM
hop ly trong thiét ké tru dat XM gia cé nén bang phuong phap trén
uét.

2. bOI TUGONG VA PHUONG PHAP NGHIEN CUU

DGi tugng nghién cliu trong bai bédo, tac gia dé xuat la loai dat
sét trang thai déo mém, dugc 1y tai mé cau Dudng Trom 2 - xa Qudi
An, Ving Liém, tinh Vinh Long va m6 cau Trung Hiép - xa Trung Hiép,
Viing Liém, tinh Vinh Long giai doan chua thi cong.

2.1. Tinh chét cGia mau dat va vat liéu thi nghiém

Mau dat nguyén dang dugc lay tai 02 hé khoan néu trén, mau
dat dugc chon dé tién hanh thi nghiém 13 loai dat sét déo mém. Mau
sau khi ldy dugc bao quan dam béo tinh nguyén dang va tranh thay
d6i d6 am. Sau d6 dugc thi nghiém xac dinh cac chitiéu ca ly nhu luc
dinh, goc ma sét, dung trong, d6 dm... K&t qua dugc trinh bay trong
bang 1 [7].

Bang 1: Cac chi tiéu co - ly ciia dat nguyén dang

Bang 2: Cac dac tinh cla XM nghién ciu [7]

T Tinh chat coly Ky hiéu Pon vi Gia tri

1 | Thanh phan hat

Séi san %

Cat % 9,3

Bui % 40,5

Sét % 50,2
2 | Péd3amtunhién w % 49,3
3 | Dung trong tu nhién Y g/cm? 1,71
4 | Dung trong kho Yd g/cm? 1,15
5 | Tytrong Gs 2,66
6 | Gidi han chdy wiL % 61,2
7 | Gidi han déo Wd % 29,9
8 | Chisédéo [ % 31,3
9 | Posét IL % 0,62

Mau dat con lai tac gid st dung dé tron ché bi mau dat XM véi
cac ham lugng XM va ty 1é N/XM khac nhau. Thi nghiém xac dinh oy
va qu lan luot 13 7 ngay, 14 ngay, 28 ngay, 56 ngay va 90 ngay tudi.

2.2. Xi mang

XM dugc st dung la loai XM da dung Ha Tién PCB40, c6 cac chi
tiéu va dac tinh dat tiéu chudn yéu cau (TCVN 6260:2009). Bang 2
trinh bay cac dac tinh co ban cdia XM.

Pon K&t qua | Yéucau (Theo
STT Chitiéu vi thi TCVN
’ nghiém 6260:2009)
1 Thoigian | Bdtdau | Phut 120 Min 45
doéng két | Kétthac | Phat 240 Max 420
R 3ngay | MPa 25,5 Min 18
2 ggc::é?] 7 ngay MPa 31,7
’ 28 ngay | MPa 42,8 Min 40
R 3ngay | MPa 4,3
3 ggi’;‘-ﬁ\ 7ngay | MPa | 52
j 28 ngay | MPa 6,8

2.3. Nudc stt dung

Nudc sirdung lam thuc nghiém dugc 13y truc tiép tir ngudn nudc
sinh hoat tai Trung tam Thi nghiém xay dung va Ma6i trudng - Trudng
Dai hoc Xay dung Mién Tay do Céng ty C6 phan Cap nudc Vinh Long
cung cap dat céc tiéu chudn theo quy dinh hién hanh.

2.4. Ché bi va thi nghiém mau hén hop xi mang dat

HOn hgp dat va XM dugc trén vai cac ty 1é khac nhau lan lugt la
5,10, 15 va 20%. Tuang g v&i mdi ham lugng XM, ty [& N/XM dugc
thay déi lan lugt: 0; 0,5; 1,0; 1,5 va 2,0. Cac hén hap nay dugc ché bi
trén cac khuon cé kich thudc 7,07x7,07x7,07(cm) dung dé thi nghiém
Ob va cac mau trén cac khudn 4x4x16(cm) duing dé thi nghiém cudng
d6 chiu uon.

Hon hgp XM dat dugc ché bi bang phuong phap trén uét [7]. Ty
I& thanh phan cap phéi dugc xac dinh:

, 1+
- Khéi luong XM: W, = —
I+w,

- Khéi lugng nudc tron:

W, =(W_Wo+p><awjx( Lrw JWO
1+w 1+w,

trong do:

Wo: khoéi lugng dat khé, (kg);

We: khéi lugng XM, (kg);

W.: khéi lugng nudc, (kg);

W: 6 4m mau dat & trang thai tu nhién;

wo: d6 8m mau dat sau khi phai khé;

aw: ty 1& tron dat XMm;

w: ty 1& N/XM;

xa,, x W,

;‘-ﬁ‘l'.z‘k‘.
Hinh 1: Thiét bi tron va ché bi mau hén hop XM dét
Cac mau dugc thao khuén sau khi ché bi 3 ngay va ngam nudc
bao duéng theo quy dinh trong thai gian thi nghiém 28 ngay.
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XAC BINHCH TIEU CO' LY CUA BAT,
% MANG VA NUOC

CHE TAO MAU VO HAM LUCNG XI
MANG VA NUO'C KHAC NHAU

|NG.&M VABAO DUGNG MAU 28 NGAY ‘

XAC BINHCUDNG DO NENVA UGN
CUA MAU 28 NGAY

DANH GIA TUONG QUAN GITA NEN
VA UON
l
XAC DINH HAM LUONG X1 MANG
TOI U

TAO MAU THI NGHIEM NEN VA UON
& CACTHOI BIEM

DANH GIA sLF THAY BOI CURONG BO
CHIUUON VA NEN THEO THOT GIAN

Hinh 2: S¢ d6 quy trinh ché bi, bdo duGng mau va thi nghiém danh gid s va qu theo
thdi gian

Thi nghiém nén va uén nham danh gia tuong quan gilra o va qu,
anh hudng cua ty 1é XM va N/XM dén ob va qu clia hon hgp XM dat
sau khi mau dugc bao dudng du thoi gian 28 ngay. Tu dé xac dinh
dugc ham lugng XM hgp ly va ty [& N/XM t8i uu. Tiép tuc ché bi mau,
nén va uén mau & cac thai diém 7, 14, 56 va 90 ngay. Qua dé danh
gia su thay d8i cudng dé ciing nhu méi quan hé gilia o va qu theo

thai gian.
gu cGla mau ché bi dugc xac dinh theo cong thrc [8]:
P
q, :Z
trong do:

qu: cudng d6 chiu nén clla mau dat XM & tudi thi nghiém, MPa
P: gia tri luc gay phé hoai mau, N

A: dién tich mat cdt ngang mau, mm?

Cudng d6 chju udn xac dinh theo céng thic [8]:

L5xPxL

A
trong do:

P: tai trong lam cho mau bj gay, N

L: khoang cach gitta hai g&i uén, L = 100mm

b: bé rong tiét dién vuéng clia mau uén, b = 40mm

b)
Hinh 3: Thi nghiém cutng do cla hon hop XM dét. a) Thi nghiém q., b) Thi nghiém o
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3. KET QUA THi NGHIEM VA PHAN TiCH KET QUA

3.1. Tuong quan gilta cuong d6 chiu nén va cudng do chiu
udn ctia hén hgp xi mang dat

Tuong quan gila op va qu dugc xem xét dua trén két qua thi
nghiém & thai 28 ngay. Cac két qua thi nghiém dugc téng hop dudi
dang bang va biéu dé khi thay d6i ham lugng XM lan lugt 1a 5, 10, 15
va 20%. Mbi ham lugng XM thi ty 1& N/XM thay d&i tuong tng lan lugt
1a0; 0,5 1,0; 1,5 va 2,0.

Bang 3: Cudng d6 chiu nén va cuong dé chiu uén khi ham lugng
XM 5%

Ky hiéu Mau qu b
STT méu s6 (kPa) (kPa)
1 5/0,0 1 490,3 260,2
2 5/0,0 2 452,6 264,8
3 5/0,0 3 433,0 236,7
4 5/0,5 1 187,5 114,8
5 5/0,5 2 182,5 105,5
6 5/0,5 3 2133 143,0
7 5/1,0 1 164,7 98,4
8 5/1,0 2 150,9 117,2
9 5/1,0 3 166,3 114,8
10 5/1,5 1 141,8 112,5
11 5/1,5 2 121,1 91,4
12 5/1,5 3 143,7 84,4
13 5/2,0 1 140,3 98,4
14 5/2,0 2 143,7 100,8
15 5/2,0 3 107,6 93,8
N/X=0 --------- N/X=0,5 ----- N/X=1,0
—mem N/X=1,5 — — —- N/X=2,0
3000
6, =0,55q,
R*=0,99 6
2500 | (N/X=0)
< 0,63
4 op =0,63q,
2 200.0 R?= 0,99 o, = 0680,
E (N/X=0,5) R*=096
3. (N/X=1,0)
£1500
;§; c,=0,71q,
c R*=0,93
5 100.0 !
8 (N/X=1,5)
50.0 o, =0,74q,
R*=0,96
(N/X=2,0)
.0 L
0 200 400 600
Cuong d0 chiu nén, kPa

\,
\. 4

Hinh 4: Biéu d6 tuong quan giiia o va qu khi ham lugng XM 5%
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Bang 4: Cudng dé chiu nén va cudng dé chiu uén khi ham lugng

XM 10%

STT | Ky hiéumau Mau sé qu(kPa) ob (kPa)
1 10/0,0 1 986,5 600,0
2 10/0,0 2 911,1 543,8
3 10/0,0 3 1.020,0 450,0
4 10/0,5 1 582,8 307,0
5 10/0,5 2 527,8 267,2
6 10/0,5 3 598,5 255,5
7 10/1,0 1 416,8 225,0
8 10/1,0 2 471,5 232,0
9 10/1,0 3 506,5 232,0
10 10/1,5 1 375,9 164,1
11 10/1,5 2 370,0 161,7
12 10/1,5 3 372,1 168,8
13 10/2,0 1 275,7 131,3
14 10/2,0 2 292,2 154,7
15 10/2,0 3 330,7 196,9

N/X=0 N/X=0,5 ----- N/X=1,0
—mmes N/X=1,5 — — —- N/X=2,0
7000
o, =0,54q,
R*=0,92
600.0 | (N/X=0) o)
£5000 | o, = 0,48q,
(o08) P
24000 :
g o, =0,49q,
%00‘0 o, =0,44q,
5 R*=1,00
200.0 (N/X=1,5)
6, =0,54q,
100.0 o, 97‘1
(N/X=2,0)
0 L L L L L '
0 2000 4000 6000 800.0 1000.0 1200.0
Cudng do chiu nén, kPa

Hinh 5: Biéu d6 tuong quan gidia o va gu khi ham lugng XM 10%
Bang 5: Cudng d6 chiu nén va cudng dé chiu uén khi ham lugng

N, S

\,

N/X=0 N/X=0,5 ----~ N/X=1,0
————— N/X=1,5 — — —- N/X=2,0
14000
o, = 0,50q,
1200.0 R*=099 o
N/X=0)
© 6, =0,48q
o | b ’ u
'é 1000.0 R = 098
S 8000 (N/X=0,5)
2 ’ 6, =0,50q,
S R?=0,93
T 6000 (N/X=1,0 o, =041q,
5 R?=0,99
3 400.0 (N/X=1,5)
=0,49q
200, Ob = Bty
00.0 R?=1,00
(N/X=2,0)
‘O 1 1 1
0 500.0 1000.0 1500.0 2000.0 2500.0 3000.0
Cudng d0 chiu nén, kPa

’
L

Hinh 6: Bi€u d6 tuong quan giia o va q. khi ham lugng XM 15%

Bang 6: Cudng d6 chiu nén va cuong dé chiu uén khi ham lugng

XM 15%

STT Ky hiéumau | Mauso qu(kPa) ob (kPa)
1 15/0,0 1 2.397,8 1.277,3
2 15/0,0 2 2.190,3 1.120,3
3 15/0,0 3 2.6624 1.235,2
4 15/0,5 1 1.035,4 457,0
5 15/0,5 2 1.062,0 508,6
6 15/0,5 3 1.011,8 529,7
7 15/1,0 1 665,1 327,0
8 15/1,0 2 722,2 3164
9 15/1,0 3 558,9 337,5

10 15/1,5 1 526,2 203,9
11 15/1,5 2 492,5 194,5
12 15/1,5 3 496,5 220,3
13 15/2,0 1 373,7 1734
14 15/2,0 2 349,3 173,4
15 15/2,0 3 3591 180,5

XM 20%

STT Ky hiéu mau Mau sé qu(kPa) ob (kPa)
1 20/0,0 1 4.477,6 1.783,6
2 20/0,0 2 4531,8 1.425,0
3 20/0,0 3 4.249,7 1.842,2
4 20/0,5 1 1.492,0 595,3
5 20/0,5 2 1.662,3 686,7
6 20/0,5 3 1.629,9 546,1
7 20/1,0 1 761,3 288,3
8 20/1,0 2 7773 318,8
9 20/1,0 3 795,0 344,5
10 20/1,5 1 540,3 199,2
11 20/1,5 2 528,6 210,9
12 20/1,5 3 523,5 243,8
13 20/2,0 1 369,0 147,7
14 20/2,0 2 319,5 140,6
15 20/2,0 3 339,5 144,1

N/X=0 N/X=0,5 - - - - - N/X=1,0
BT N/X=1,5 — — —- N/X=2,0
20000 "
o, =0,38q,
18000 | b 003 %o
L (N/X=0)

p 1600.0 oy =008,
~ 14000 | R?=0,97 o
c —
'S 12000 | (N/X=0,5)
3 o, =041q,
< 10000 R?*=0,99
< (N/X=1,0) op=041q,
T 8000 | =l R*=0,96
5 6000 (N/X=1.5)
S o, =0,42q,

400.0 R = 0,09

200.0 (N/X=2,0)

.0 1 1 1 1 J
0 1000.0 2000.0 3000.0 4000.0 5000.0
Cudng do chiu nén, kPa

\,

Hinh 7: Bi€u d6 tuong quan giia o va g, khi ham lugng XM 20%
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Tu s6 liéu hinh 4 @én hinh 7 t8ng hop dudi dang biéu d6 hinh 8 va 9.

—O0—N/X=0 —0—N/X=0,5 ——N/X=1,0

—X— N/X=1,5 —0— N/X=2,0

Ty s6 6,/q,

03

0.2 L
5 10 15 20
Ham lugng XM, %
Hinh 8: Anh huéng ctia ham lugng XM dén tj 56 ou/qu clia tru dét XM
! Sp
Nhin chung, ty s6 gilta ob va qu & =| — | gidm khi tang ham
u
lugng XM. V&i ham lugng XM la 5% thi o tang khi tang ty 1& N/XM,
dao dong trong khoang tu (0,55 + 0,74).
Khi tang ham lugng XM 10% dén 15% thi O gidm va dao dong
trong khodng tu (0,41+0,49).
Ham lugng XM la 20% thi gia tri & chénh léch khéng dang ké
v@i cac ty 1é6 N/XM khac nhau, dao déng trong khodng tur (0,38+0,42).

—O0— HLXM=5% —0— HLXM=10%

—A— HLXM= 15% —O0— HLXM=20%

Ty s6 6,/q,

03

0.2 1 1 1 J
Ty 1& N/XM

Hinh 9: Anh huing ctia tj & N/XM dén tj s6 ov/qu clia tru dat XM
Khi ty lé N/XM thay d6i thi oL cling thay d6i tir0,38 dén 0,74 tuy theo
ham lugng XM.

Khi ty I&é N/XM = 0 thi khi tang ham lugng XM @ gidm tir 0,55
xudng 0,38 tuong Ung véi ham lugng XM 5% va 20%.

Khi ty 1& N/XM 0,5 thi o khéng thay déi ing véi ham lugng XM
20% va tang véi ham lugng XM 5%, trong khi Ot gidm v&i ham lugng
XM 10% va 15%.

Khitylé N/XM 1,0thihésé o tang véi moi ham lugng XM nhung
khéng dang ké.
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Khi ty 1&8 N/XM la 1,5 thi gia tri o khéng thay d6i véi ham lugng
XM la 20% va tdng khi ham lugng XM la 5% va gidm tuong Ung vdi
ham lugng XM 10% va 15%.

Khi ty [& N/XM [a 2,0 thi gia tri O tang v&i moi ham lugng XM.

3.2. Anh huéng cia ham lugng xi ming va ty 1é nuéc/ xi
mang dén cudng dé chiu uén

Anh huéng ctia ty 1& XM va N/XM dén cudng dé chiu uén cdia hdn
hgp XM dat dugc thi nghiém xac dinh & thdi diém 28 ngay tudi. Két
qua trinh bay trong bang 7, hinh 10 va 11.

Bang 7: Cudng do chiu udn clia hén hgp XM dat theo ham luong
XM va ty I&é N/XM

Tylé
N/X 0 0,5 1,0 1,5 2,0
HL XM
5 253,9 121,1 110,2 96,1 97,7
10 531,3 276,6 229,7 164,8 160,9
15 1.210,9 | 4984 327,0 206,3 175,8
20 1.683,6 | 6094 317,2 218,0 1441
o]
<
=
Q O N/X=0
=]
= ON/X=0,5
(9]
<«O-
k) ©N/X=1,0
g
3 AN/X=1,5
(U]
X N/X=2,0
5 10 15 20
Ham lugng XM, %

’
A s

Hinh 10: Anh huéng clia ham luong XM dén oy
TU biéu d6 c6 thé nhan thdy khi ham lugng XM la 5% thi ty lé
N/XM khong anh hudng dén cw. Khi ty 1é N/XM < 0,5 thi ob tdng gan
nhu tuyén tinh v&i moi ham lugng XM. Tuy nhién, khi ty & nay >1,0
khi tang ham lugng XM thi o, chi tang khdng déng ké, dac biét khi ty
I& N/XM = 2,0 thi o gidm khi tang ham lugng XM tir 15% dén 20%.

\
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Hinh 11: Anh hung clia tj 1é N/XM dén o
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Ty 1& N/XM &nh hudng rat I6n dén o hon hgp XM dat. Khi ty lé
nay 13 0, thi op c6 su chénh léch rat I16n khi thay d6i ham lugng XM tur
5 dén 20% tuang Ung la 253,9kPa va 1.683,6kPa. Tuy nhién, khi ty |&
nay =1,5 thi o, khéng dang ké khi ham lugng XM tang.

3.3. Anh huéng cta thai gian dén cudng dé chiu nén va chiu
uédn cia hén hgp xi mang dat

Cap phéi téi uu (dugc chon tuong tng vai ty 1€ N/XM la 0,5 va
ham lugng XM 15%) sé dugc stit dung dé ché bi mau nham déanh gia
su anh hudng cla thoi gian dén o, va qu clia hon hgp XM dat & cac
thai diém khac nhau, gém: 7, 14, 56 va 90 ngay. Két qua thi nghiém
dugc trinh bay & bang 8 va hinh 12.

Bang 8: Cudng d6 chiu nén va udn trung binh ctia hén hop XM
dat v6i ham lugng XM 15%, ty 1& nuGc/XM 0,5

Thai gian ob trung binh gu trung binh
(ngay) (kPa) (kPa)
7 457,8 934,7
14 4984 1.036,4
28 541,4 1.199,7
56 599,2 1.619,4
90 821,1 1.908,5
2500.0 k
2000.0
1500.0
©
<
S 10000
o
g 5000 o———o———O”O/O
fg o
()
0
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O—Cuongdd| oo | 408 | 541 | 590 | 821
chiuuon
A—CQUONgdd| 1 100 | 1219 | 1,411 | 1,905 | 2,245
chiu nén
Hinh 12: Sy thay d6i o va qu theo thdi gian
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Hinh 13: Tuong quan giiia o va qu theo thai gian

TU biéu d6 cho thdy o, va qutrung binh ciia hén hgp XM dat tang
nhanh & thai diém 7 ngay tudi, sau d6 qu tiép tuc tang (28,4%), trong
khi ob tang khong dang ké (18,3%). Sau 28 ngay tudi, b va qu déu
tang nhung khong nhiéu.

Mac khac trén hinh 13 cho thay tuong quan gilta cb va qu ¢6 xu
hudng giam dan theo thdi gian. Ty sé gilta o/qu gidm trong khoang
thai gian mau dat 56 ngay tudi, do téc d6 phat trién o, tang khéng
dang ké trong khi qu lién tuc tang. Tuy nhién, trong khoang thai gian

tur 56 dén 90 ngay tudi thi ty sé nay lai tang, do trong thai gian nay
6b €O xu hudng tang trd lai. Téng thé, ty s6 gilia ob/qu thay déi trong
khoang 0,31+ 0,42.

4, KET LUAN

Tuong quan gilta o va qu cla try dat XM daéi vai dat loai sét déo
mém thay déi phu thudc vao ty [& N/XM va ham lugng XM. Ty s6 nay
dao déng tir 0,36 dén 0,84.

Khi ham lugng XM nhoé hon 5% thi ty 16 N/XM khéng anh huéng
dén ob. Ngugc lai, khity & N/XM 16n hon hodc bang 2,0 thi ham lugng
XM ciing sé khéng anh hudng.

ob Va qu cla tru dat XM tang nhanh trong khoang thaoi gian 7
ngay tudi, sau dé van tang cho t6i 90 ngay tudi. Tuy nhién, cb ting
cham sau thaoi gian 7 ngay tudi (79,4%) so véi cudng do chiu nén
(104,2%).

Khi tinh toan thiét ké két cau tru dat XM c6 ké dén kha nang chiu
udn trong I6p dat sét déo mém nén chon cap phdi hgp ly vsi ham
lugng XM = 15% va ty 1& N/XM < 1,0. Khi d6 ty s6 gilta ou/qu c6 gia tri
tU (0,38+0,50).

Két qua nghién ctu la co s& tham khado cho céc nha quan ly va
Nngudi lam cong tac xay dung khi tu van thiét ké va thuc hién thi cong
cac cong trinh gia c6 nén dat sét déo mém bang tru XM dat.
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Assessment of environmental pollution in long an province caused by industrial zones
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TGM TAT

Bai bao nay danh gig toan dién va cy thé tinh trang & nhigm mai
trrirng do hoat dong san xuat cong nghiép tai tinh Long An gay ra.
Phuong phap nghién ciu bao gdm thu thap dir liéu tir céc khu cong
nghigp (KCN), phén tich méu chét thai, nudc thai va khang khi, ciing
nhur thuc hign khao sat y kién tir cong dong va céc chuyén gia mai
truirng. Nghien ciru str dung cac ma hinh va phan mém dénh gia tac
dang mai truamg dé xac dinh cac khu vec 6 nhiém nang va anh
huéng cia ching dén mai trudng sang. Kt qua nghien ciru cho thay
hoat ding cia cac KON tai Long An da gay ra 6 nhiém nghigm trong
& nhiéu khu vurc, bao gam a nhiém khang khi, nedc va dét. Cac van
de chinh dugc xac dinh bao gom s gia tang ning dd cac chat dac
hai trong khang khi, nudc mat va nuac ngdm, ciing nhur sur tich tu
chét thai cang nghiép khang duge xir Iy.

Tir khaa: Tinh Long An; 6 nhiém mai truing; khu cong nghigp.

ABSTRACT

The article aims to comprehensively evaluate the environmental
pollution status resulting from industrial production activities in Long
An province. The research methodology involves data collection from
industrial zones, analysis of waste, wastewater, and air samples, and
surveys to gather opinions from the community and environmental
experts. The study also utilizes environmental impact assessment
models and software to determine heavily polluted areas and their
influence on the living environment. The research findings indicate
that industrial activities in Long An have led to severe pollution in
various areas, including air, water, and soil pollution. Key issues
identified include an increase in the concentration of hazardous
substances in the air, surface water, and groundwater and the
accumulation of untreated industrial waste.

Keywords: Long An Province environmental pollution; industrial zones.
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1. GIGI THIEU

Tinh Long An, mét phan quan trong ctia vung Bong bang
séng Cliu Long (BBSCL), nam trong mét vung dia ly chién lugc
két ndi gitia kinh t€ TP.HCM va 12 tinh thanh mién Tay Nam Bo.
Véi dién tich tu nhién 1a 4.494,74 km? va dan s6 trung binh nadm
2021 dat 1.695.150 ngudi, Long An ching kién su phat trién
manh mé vé kinh té-xa hoéi. Tuy nhién, su phat trién nay cling di
kém vai nhiéu thach thic, dac biét 1a van dé 6 nhiém moi trudng
lién quan dén hoat dong clia cac KCN.

Dia hinh tinh Long An chl yéu bang phédng, véi dia hinh cao
dan tur Tay Nam lén Bac, bao gém ba khu vuc chinh: khu vyc phu
sa c8, déng bang ngap nudc va clia séng. Hé théng thay van
phtc tap vGi séng Vam Cé Bong va Vam Co Tay la hai dong séng
chinh, cung véi su xadm nhap man dang ké trong mua kho gay ra
nhiéu van dé cho nguén nuéc mat [1].

Vé khi hau, Long An nam trong vung khi hau nhiét déi gio
mua &m, véi lugng mua tap trung ch yéu vao mua mua va gidm
dang ké trong mua khé, lam thay déi dang ké nguén cung cap
nudc va chat lugng nguén nudc [1].

Su phat trién kinh té - xa hoi cia Long An ch( yéu dua vao
néng nghiép, cdng nghiép va dich vu. Tuy nhién, sy bung né ctia
cac KCN da dan dén nhing thach thac 16n vé méi trudng, bao
gom 6 nhiém khong khi, nuéc va dat. Cac hoat dong cong
nghiép khéng chi gay ra 6 nhiém ma con de doa dén sy da dang
sinh hoc va chat lugng cudc séng clia ngudi dan dia phuong [11.

Dénh gia 6 nhiém méi trudng & tinh Long An, dac biét la anh
hudng tir cac KCN, la yéu té can thiét dé dinh hinh céac chién lugc
phat trién bén vimng, gidm thiéu tac dong tiéu cuc dén moi
trudng va cong déng dia phuong.

2. PHUONG PHAP NGHIEN CUU

Nghién cru nay st dung mét cach ti€p can da chiéu dé danh
gia tdc dong cta cac KCN d8i véi moi trudng & tinh Long An. Dé
thuc hién diéu nay, ching t6i da ap dung mét sé phuong phép
bao gém viéc thu thap di liéu thi cap va di liéu so cap théng
qua viéc quan trac, khao sat va phan tich.

Thu thap dir liéu so cdp: Tién hanh quan tric va khao sat tai
cac KCN cu thé trong tinh dé thu thap di liéu mai vé chat lugng
khéng khi, nudc va dat. Cac ky thuat quan trac tiéu chudn sé
dugc ap dung d€ dadm bdo tinh chinh xac va dé tin cay cla di
lidu. [2]
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Hinh 2. Quy trinh thu thap dif liéu so cap

Hinh 1. Cac vi tri quan trdc mdi trudng tai
KCN
Thu thap dir liéu thir cdp: DG liéu lich sirvé chat lugng moi
trudng, bao goém di liéu vé chat lugng khong khi, nudc, va dat tu
cac bao cdo méi truong tinh Long An va cac nghién ctu trugc day
sé dugc téng hgp va phan tich. Théng tin nay sé cung cap cai nhin
téng quan vé tinh trang maéi trudng hién tai va xu hudng thay déi
theo thai gian.
Bdng 1. Méu s6 liéu thu thap [3]

Hinh 3. Quy trinh thu thap dit liéu thit cap

Ty lé nuéc thai | Ty Ié nuéc thai
oo | Lugng nuécthai Hé t’hong.xtf ly sml: h?gt'dtl’qc sm!1 I!oal': dugc Két qua
A e 1o Mat dédanso | . cy s nudc thai tap xu ly tai hé xu ly tai cho
STT | Tén dé thi bia chi L. sinh hoat phat sinh o - L, - | quan
(nguoi/km?) (m*/ngay dém) trung (56 luong: thong xi ly nudc| theo quy chuan tric
gay m?/ngay dém) | thaitaptrung | ky thuat méi
(%) trudng (%)
| D6 thiloai IV
N o A Thai ra hé théng
1 [TX.Kién Tuong| Kién Tuong 217 5.312 Chua xay dung thodt nuéc dé thi - -
2 [TT Hau Nghia Puc Hoa 284 - - - - -

Phan tich dif liéu: Théng ké dé€ phan tich dit liéu thu thap, nhan
dién méi quan hé gitta hoat dong clia cac KCN va cac van dé moi
trudng hién hanh. Cac phuong phap théng ké mé ta va suy luan dé
danh gia mic do va nguyén nhan cdia 6 nhiém theo quy trinh sau [2]:

Chuén bj di¥ liéu

Phén tich mé ta

Phan tich so sanh

Dénh gia tic ddng mai trurdng

|
|
]
M hinh héa dir ligu ]
]
]

D& xuat giai phap

Béo cdo va trinh bay két qua

Hinh 4. Quy trinh phan tich di liéu
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Hinh 5. Hién trang phan b6 cdc KCN trén dia ban tinh [4]

Panh gia tac déng méi trudng: Dua trén két qua théng ké va
phan tich, danh gia tac dong cta & nhiém tir cac KCN ddi vai suc
khoe con nguai va hé sinh thai. [5, 6]

Cac nguén 6 nhiém chinh bao gém nudc thai céng nghiép, khi
thai, ti€ng 6n va chat thai ran da tac dong tiéu cuc dén chat lugng
moi trudng song, stic khde cong déng va da dang sinh hoc. [7, 8]

e Nudc thai céng nghiép: Viéc thi€u hé théng xt ly nudc thai tap
trung hiéu qua dan dén viéc xa thai truc ti€p vao cac nguén nudc,
gay 6 nhiém nudc mat va nudc ngam, anh huéng dén nguén nudc
st dung cho sinh hoat va néng nghiép.

o Khithai cong nghiép va giao théng: Lugng 16n khi thai tir hoat
dong san xuat va phuang tién giao thong da lam tang néng dé cac
chat 6 nhiém trong khéng khi, gay ra cac van dé vé suc khoe nhu
bénh dudng hé hap va tim mach.

e Chdt thdi rdn: Su thi€u hut trong quan ly va xtr ly chat thai ran
da dan dén tinh trang chat thai bi xa bia bai thi€u quan ly, gay 6
nhiém mai trudng dat va ngudn nudc, ciing nhu gdy mat my quan
do thi.

Dién bién néng d§ NO2 Khu din cw
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Hinh 6: Mau phan tich dién bién nong dg khong khi
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HIEN TRANG CAC KHU CONG NGHIEP

NAM 2023
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Hinh 7. Hién trang cac KCN tai tinh Long An nam 2023

3. KET QUA

Qua trinh phat trién kinh té-x4 hoi tai tinh Long An da taora
nhiéu &p luc déi véi méi trudng, dan dén cac van dé 6 nhiém
nguén nudc, khong khi va chat thai ran, anh hudng dén suic khoe
cdng déng va phat trién kinh té. Tinh trang 6 nhiém méi trudng
tai tinh Long An dugc phan anh qua cac nguén gay é nhiém khac
nhau, bao gém cac co s& san xuat cong nghiép, bai rac, khu dan
cu va lang nghé. Cu thé, tinh Long An da xac dinh dugc 34 co s&
gay 6 nhiém moi trudng nghiém trong, trong d6 c6 ca co sé da
dugc khac phuc va co s& dang trong qua trinh xt ly. Cac bién
phéap x{ ly 6 nhiém da dugc thuc hién nhung van con nhiéu
thach thic can giai quyét.

KCN va cum c6ng nghiép la mét trong nhitng nguén gay 6
nhiém chinh, vé8i tdng s6 35 khu cong nghiép va nhiéu cum céng
nghiép da di vao hoat dong.

Cac kénh nhu An Ha, Thay Cai, Ranh va T1, chady qua cac khu
dan cu va cum cong nghiép, thudng xuyén ti€p nhan nudc thai
chua qua xt ly, chtra cac chat hiu co, dinh dudng va kim loai
nang, lam thay d&i tinh chdt nguén nudc, gay 6 nhiém moi
trudng nudc mat va ngam [3].

Chdt lugng nuéc & cdc séng chinh: SGng Vam Co Bdng va Vam
Co Tay: DU ¢6 6 nhiém nhung muc d6 khéng quéa nghiém trong.
Cac thong s6 déu dat tiéu chudn QCVN 08-MT:2015/BTNMT, gidi
han A2. Tuy nhién, da ghi nhan 6 nhiém hu co va dinh duéng &
muc thap.

Séng Bao Dinh va séng Can Giudc: Chat lugng nudc bi anh
huédng ndng né bdi 6 nhiém tir cdc ngudn thai cong nghiép va
sinh hoat, véGi cac chi sé BOD5, COD va cac chat dinh duéng vuot
quy chuén.

Cdc tuyén kénh rach: NuGc bi 6 nhiém nang né bai chat hiu
Cd, nitg (amoni, nitrit) va dinh duéng (phosphat), cling nhu
nhiém Fe va Mn. Cac chi s BOD5 va COD & nhiéu kénh rach vugt
xa gidi han cho phép, cho thay muic dé 6 nhiém hitu co cao. Nong
dé amoni va nitrit 8 moét s6 kénh cling rat cao, vugt quy chuan,
cho thdy nguy co 6 nhiém nitg cao.

Tinh dén ndm 2022, tinh Long An c6 37 KCN véi téng dién
tich quy hoach la 12.285,48 ha. Trong d6, 24 KCN dang hoat dong
da xay dung hé thong x ly nudc thai tuong tng véi cdng suat
thiét k&, goép phan kiém soat nguén & nhiém tur cac khu céng
nghiép [3].

K&t qua tur cac dot quan trac tai tinh Long An trong nam 2021
cho thay su bién d8i ré rét vé chat lugng nudc mat, dac biét la
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tai cac kénh rach chinh. Cac thong sé quan trdc bao géom pH,
nhiét d6, dé duc, d6 dan dién (EC), &6 man, téng chat ran hoa
tan (TDS), oxy hoa tan (DO), BOD5, COD, TSS, N-NH4*, N-NOs", N-
NO,, PO4A3-, CI,, Pb, Fe, Cd, Mn va téng Cr, déu phan anh tinh
trang 6 nhiém tU muc trung binh dén cao tai cac vi tri quan trc.

Cu thé, néng dé BOD5 va COD, chi s& phan anh muc d6 6
nhiém hiru co, l1an lugt dao déng tir 2 mg/L dén 181 mg/L va tu
4 mg/L dé&n 306 mg/L, vugt xa gia tri cho phép theo quy chuén.
Diéu nay ching to su hién dién ctia mét lugng 16n chat hiu co
trong nudc, gay nguy co cao vé 6 nhiém sinh hoc. Nong dé
amoni va nitrit, thé hién muc dé 6 nhiém nitg, cling ghi nhan
mUc vugt qua ngudng cho phép, vdi gia tri lan luot 14 0,048 - 16,1
mg/L va 0,005 - 0,95 mg/L. Diéu nay khong chi &nh huéng dén
stic khoe clia cac sinh vat thay sinh ma con tao diéu kién cho su
phat trién cha tao, gay nén hién tugng nd hoa tdo doc hai.

Ngoai ra, néng dé cac khoang chat nhu phosphat, sat va
mangan cling cho thdy muic d6 vugt chudn, phan anh tinh trang
6 nhiém dinh dudng va kim loai ndng trong nudc. Cac vi tri quan
trdc nhu KR-17, KR-20 va KR-24 ching kién muic dé 6 nhiém nang
né nhat, mét phan do anh huéng tir hoat déng chan nudi, nudi
tréng thay san va san xuat cong nghiép.

Mac du hau hét cac KCN da dugc trang bi hé thong x ly nuéc
thai cong nghiép, nhung van dé quan ly chat thai ran va chat thai
nguy hai van can dugc cai thién. Ty & thu gom va x{ ly chat thai
cong nghiép dat khodng 90%, song con lai 10% chat thai céng
nghiép chua dugc xu ly hiéu qua.

Nguén 6 nhiém khéng khi cht yéu dén tir hoat dong ctia khu
cong nghiép va giao thong van tai, vdi viéc thai ra cac khi doc
hai nhu CO2, CO, SOz, NOy, gay 6 nhiém khéng khi & mic dang
ké. Dac biét, van dé chat thai ran gdp phai nhiéu khé khan trong
viéc thu gom va xtt ly do hé thong xt ly chua dap ing dugc yéu
cau, cung vdi viéc chua phan loai rac tai nguoén [3].

Néng dé bui: Nam 2021, néng do bui (TSP, PM10, PM2.5) &
cac vi tri quan trac trong khu dan cu va d6 thi dao déng trong
khoédng tir 74-143 pg/m?, tat ca déu nam dudi ngudng cho phép
Ia 300 ug/m?theo QCVN 05:2013/BTNMT. Diéu nay cho thay chat
lugng khéng khi vé mat bui & muc t6t va khong vugt qua gidi
han an toan déi vaéi stic khoe con ngudi.

Céc khu vuc c6 néng d6 bui cao nhat thudng lién quan dén
hoat déng giao thong va cac hoat déng xay dung, nhung muc
d6 6 nhiém khong dang ké nhd vao viéc cac tuyén dudng dugc
tréng nhua, gidm thiéu su phat tan bui.
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Hinh 8. Dién bién nong do khi thai tai cac KCN

Néng dé SO: va NOz: Nong dé SO, va NO; ciing dugc quan
trac va déu nam trong ngudng cho phép, véi néng d6 SO, trong
khoang 53-93 pug/m3 va NO; tU 10-43 pug/m3, dugi nguéng cho
phép la 350 pg/m3. Diéu nay cho thay khéng c6 su & nhiém dang
ké ti cac khi SOz va NO,, thudng phat sinh tir qué trinh dét nhién
liéu héa thach va céc hoat ddng cong nghiép.

Néng dé CO: Nong dd CO qua cac dgt quan tric trong nam
2021 cling nam trong ngudng cho phép la 30.000 pg/m?3, véi
néng d6 dao dong ti 11.631-25.370 ug/m3. Diéu nay cho thay
khéng khi tai Long An khong chiu anh hudng nang né tu khi CO,
mét chi sé quan trong trong viéc danh gia 6 nhiém khéng khi tir
giao théng va cac ngudn phat thai khac.

Muiic én: Muc 6n trong cac khu dan cu va doé thi ndm trong
nguéng cho phép la 70 dB theo QCVN 26:2010/BTNMT. Tuy c6 su
bién déi khong nhiéu qua cadc nam, nhung van duy tri & muc cho
phép, chi cé6 mét s6 khu vuc tai thoi diém cao diém vuot nhe quy
chuan do lugng phuong tién co gidi (ké ca thiét bi xay dung cong
trinh) tang cao.

Vé quan ly chat thai, tinh da thuc hién cac bién phap nhu xay
dung nha may xt ly chat thai cdng nghiép nguy hai, ap dung cac
phuong phap tai ché va x{ ly chat thai ran sinh hoat. Tuy nhién, van
con ton tai cac thach thiuc nhu viéc thu gom va xt ly chat thai nguy
hai & khu vuc cac cum cédng nghiép va vling sdu vung xa con gap
kho khan [3].

Chat thai rdn céng nghiép théng thudng bao gom nhiéu loai
nhu phé liéu tir cong doan san xuat, sat thép phé liéu, thung carton,
pallet g6, vai vun, bavia... Udc tinh khéi lugng chat thai ran céng
nghiép théng thudng phat sinh tai cac co s& san xuat kinh doanh
trén dia ban tinh la khodng 1.200 - 1.400 tan/ngay. Mac du dugc bao
cdo la phan 16n chat thai nay dugc tai ché hodc tai st dung, nhung
van c6 moét phan khéng tai ché dugc va can phai dugc xt ly. Néu
viéc xtr ly khéng ding phuong phap, chat thai nay c6 thé gay 6
nhiém méi trudng. DASi véi chat thai ran nguy hai: c6 khoang 260 -
265 tan chat thai nguy hai dugc phat sinh hang ngay tir cac doanh
nghiép. Chat thai nguy hai can dugc quan ly mét cach cin than dé
tranh ro ri hodc thai boé khéng dung cach, cé thé gay ra 6 nhiém
nghiém trong cho dat, nudc va khéng khi. Day la loai chat thai doi
héi phai cé bién phap xt ly dac biét va co sé& xtr ly chuyén dung.

4, KET LUAN
Tinh Long An, trong qua trinh cdng nghiép hoéa va do thj hoéa
nhanh chong, d6i mat vai nhiéu thach thuc I6n vé moéi trudng do ap

§ OO KOO B Hia T1 i

luc tur viéc khai thac tai nguyén va phat sinh chat thai. Mot trong
nhing nguyén nhan chinh dan dén tinh trang 6 nhiém mai trudng
la tir cac KCN, noi san xuat céng nghiép manh mé tao ra lugng 16n
chat thai doc hai vao méi trudng. Cac nguén 6 nhiém chinh bao
gém nudc thai cong nghiép khéng dugc xt ly dung cach, khi thai tir
hoat déng san xuat va giao théng, cling nhu chat thai ran khéng
dugc thu gom va xt ly hiéu qua. Nudc thai chua qua xu ly thai truc
ti€p vao cac ngudn nudc, lam anh hudng dén chat lugng nudc st
dung cho sinh hoat, n6ng nghiép va nuéi trong thuay san. Khi thai tu
cac nha may va phuong tién giao thong cling lam tang néng d6 cac
chat doc hai trong khéng khi, anh hudng dén stic khde cong dong.

Mét khac, su phat trién nhanh chéng ctia cac KCN cling tao ra 4p
luc I6n d6i vai hé thong xi ly chat thai ran va nudc thai. Mac du da
c6 nhiing né lyc nhu viéc xay dung cac hé théng xt ly nudc thai tap
trung, nhung viéc thiéu dau tu, bao tri va van hanh hiéu qua da
khi€n cac hé théng nay khong déap ting dugc nhu cau thuc té€, dan
dén tinh trang 6 nhi€ém méi trudng tiép tuc dién ra.

Thach thic I6n khac la y thic bao vé moi trudng cta cong dong
va cac doanh nghiép con thap. Nhiéu doanh nghiép van chua chu
trong dén viéc dau tu cho cac giai phap xt ly 6 nhiém, coi trong lgi
nhuan hon la trach nhiém véi méi trudng va cong dong.

Dé gidi quyét nhiing van dé nay, can c6 su phéi hgp chat ché
gilta chinh quyén, cdng déng va céc doanh nghiép trong viéc thuc
hién cac bién phap quan Iy va bao vé moi trudng. Dong thdi, viéc
tang cudng gidm sét, thanh tra va x&t ly nghiém céc hanh vi vi pham
phap luat vé maéi trudng la can thiét € nang cao hiéu qua quan ly
va bao vé moi trudng tai Long An.
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ABSTRACT

Bridges are essential components of transportation systems that
are important to the smooth operation of socioeconomic activities.
With particular structural characteristics, bridges are particularly
vulnerable to earthquakes putting them at high risk of sustained
damage or total collapse when subjected to strong earthquakes.
Seismic base isolation (SBI) is a relatively new and advanced
seismic design technique that can greatly reduce the impacts of
earthquakes on structures, especially for bridges located in
seismically active regions. This paper presents an overview of the
seismic base isolation technique. with the fundamental
characteristics of typical devices. An overview of recent studies
and the application of these devices in Vietnam is also conducted.
The seismic performance of isolators for bridges in a typical
earthquake area in Vietnam is preliminarily investigated based on
an analysis of a simplified isolated-base bridge model. The obtained
results allow for providing fundamental research products and a
more in-depth and comprehensive understanding of the base
isolation application for bridges. toward practical application in
Vietnam.

Keywords: Bridge; seismic base isolation; isolated bridge;
isolator; seismic-resistant design.

1. INTRODUCTION

Earthquake is one of the natural disasters that cause heavy losses in
the economy, society, and life. Throughout history, many earthquakes
have seriously destroyed infrastructures. Therefore, research,
calculation, and design of structures that can survive the seismic effects
are always one of the top fields.

Bridges are expensive but essential structures for the functioning of
socioeconomic activities. The bridge structures are particularly
vulnerable to lateral impacts due to specific characteristics including
long spans and its mass being mainly concentrated at the upper deck
level. This characteristic put bridge structures at high risk of damage or
total collapse when subjected to strong earthquakes [1, 2]. The seismic-
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resistant design of bridges to ensure safety in earthquake events is
crucial for the smooth operation of the economy and society. The
conventional methods of seismic-resistant design for bridges (i.e.,
capacity-based design, performance-based design) are based on the
principle of dimensioning in capacity, which consists of designing the
structures at resistance levels lower than the elastic demands imposed
by the design earthquake. In addition, these methods use the structural
capacity to dissipate seismic energy through inelastic deformations in
expected critical locations, which are crucial to the performance and
survival of the structure. Nevertheless, the presence of inelastic
deformations in the structural elements implies high damage levels
under the effect of design earthquakes. Consequently, significant
earthquakes typically result in some level of structural-functional loss,
requiring inspection, reinforcement, and restoration.

Over the past fifty years, advanced seismic technologies have
grown considerably in popularity. These technologies often use
mechanical equipment incorporated into bridge structures to improve
their seismic performance. Each of these technologies has its concept,
which involves modifying one or more structural parameters of the
equation of motion of the dynamic structure to reduce the seismic
demand and/orimprove the structural capacity. For the bridge-bearing
application, these technologies can be classified into three categories:
seismic absorbers, seismic shock transmitters, and SBI.

Before the 1980s, the use of SBI to reduce the response of structures
subjected to seismic impacts was not regarded as a realistic approach
and was met with large skepticism by the engineering community.
Afteraslow start, the concept is gaining widespread acceptance [3]. The
extent of this acceptance can be gauged by the large number of journal
articles, technical reports, workshops, and symposia devoted to the
topic. Seismic isolation is at the present time in a very active state of
development. Many new systems are being explored and upgraded to
be more applicable, especially elastomeric-based bearings. More
specifically, SBlis a common technique used in bridge design to protect
them from earthquake impacts. It is increasingly used in the seismic-
resistant design of new structures and also renovation of existing bridge
structures. This technique has gradually established itself as one of the
most attractive alternatives to counter the effect of earthquakes on
bridges [4, 5], not only in high-seismic-areas but also in moderate-
seismic-regions.

In Vietnam, the application of SBI for bridges has been carried out
for about ten years. However, most practical applications are designed
according to foreign standards proposed by device suppliers. In-depth
research on techniques and applications of this solution still has many
shortcomings.
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This paper presents an overview of the SBI application for bridges,
serving as an essential basis for further research on this technique to
apply to Vietnam. The SBI's fundamental principles are first outlined.
The most widely used seismic isolators are then detailed along with
their specific characteristics. The approximate nonlinear behavior of the
SBI, which is commonly used in numerical analysis, is also presented. A
comprehensive review of the status of research and application in
Vietnam is thoroughly investigated. Finally, a preliminary analysis of the
SBI performance for a typical bridge structure is carried out to
investigate its effects and potential application in Vietnam.

2. THE PRINCIPLE OF SEISMIC BASE ISOLATION

The SBI technique consists of lengthening the fundamental periods
of structures to move them away from the range of the dominant
periods of earthquakes and thus reduce the seismic energy transmitted
to the structure. To achieve this, SBIs must have low lateral stiffness to
increase the lateral flexibility of the structure. This feature is considered
the most important of SBIs.

On the other hand, for an isolated-base bridge, corresponding to
the fundamental vibration mode in horizontal directions, the lateral
deformation primarily occurs at the level of the seismic isolators rather
than substructures. The rest of the structure above the isolators
essentially moves in the manner of a rigid body. The seismic isolators
absorb the majority of the energy transmitted to the structure while the
remaining energy is stored in the elastic form, thus protecting the
structural components from inelastic deformations. The integration of
high-damping components into the SBI is then necessary, allowing
most of the induced seismic energy to be dissipated within the isolator
bearings rather than in the structure. As a result, adding damping
generally reduces both the seismic force and displacement demand [6].
Figure 7 illustrates the principle of SBI and its effect on the bridge
structure’s seismic demand.
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Figure 1. Effect of SBI on seismic response: (a) spectral acceleration; (b) lateral
displacement [7]

Experience has shown that the forces induced by an earthquake in
an isolated-base bridge can be reduced by a factor of five to twenty,
even fifty times compared to those induced in the same fixed-base one
[8]. This is attributed to its many undeniable advantages, including the
significant reduction of seismic forces transmitted to the structure,
making it possible to maintain an elastic behavior of the structural
elements and minimize damage during earthquakes, preserve the
functionality of the construction, and contribute to saving lives and to
socio-economic resilience. In addition, it is possible to concentrate the
demand for ductility and energy dissipation in the SBI, which is much
easier to design and replace while maintaining the structural functions.
By doing so, seismic damage to bridges can be reduced at relatively
lower construction and maintenance costs. This constitutes a long-term
advantage that consists in preserving the functionality of the structure
during and immediately after an earthquake, etc,, [4, 9, 10].

3. THE MAIN SYSTEMS AVAILABLE

Currently, there are several types of seismic isolators applied in the
seismic-resistant design of bridges. The selection of the appropriate
systems is critically based on characteristics of the structure, the seismic
hazard, and the system’s capacity to adapt to the specific requirements
of each project. Most of the SBIs in use today can be classified into two
main categories: elastomeric-based and friction-based systems.

3.1. Elastomeric-based seismic isolations

Among the common systems, elastomeric bearings are seen as a
promising potential solution and are one of the most commonly used
types of SBI.

In general, these systems are made up at the base of elastomer
supports reinforced with steel plates and equipped with two steel
plates allowing them to be anchored to the structure (see Figure 2). Steel
plates and elastomer layers are manufactured with uniform thicknesses
and bonded together (by vulcanization) so that the steel plates are fully
bonded to the elastomer on all surfaces during molding.

Anchor holes
Upper connecting
Upper sealing ~ plate
plate -
Bottom sealing
plate

Steel plates

Laminated
rubber layers

Figure 2. Typical elastomeric isolator [11]

The high lateral flexibility of the elastomer, working in shear, is the
basis of the lateral displacement capacity of SBI. The presence of steel
plates increases the lateral deformation capacity of the bearing without
affecting its vertical load-bearing capacity.

Currently, there are two main categories of elastomeric-based
isolators, distinguished by the presence or absence of the lead core
inside the system and on the mechanical characteristics of the
elastomer: i) rubber bearing, itself distinguishing into two sub-
categories: i.1) low damping rubber bearing and; i.2) high damping
rubber bearing and; ii) lead-plug rubber bearing. The most commonly
used elastomer is natural rubber.

3.1.1. Low-damping rubber bearing

The behavior of elastomer in shear is viscous and linear up to strains
above 100% with low damping (3% - 7%) [10, 12-14].

Bottom connecting plate
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The advantages of the low-damping rubber bearing are: easy to
manufacture, easy to model, and their mechanical response is
unaffected by speed, temperature, history, or aging. In addition,
according to Naeim and M. Kelly [10], the elastomer is not very sensitive
to creep when sheared at strain levels below 150%. On the other hand,
it has good long-term stability of its compressibility and shear modulus.
Figure 3 shows a prototype natural rubber isolator and the hysteresis
curves obtained during laboratory tests.

300
— Protot #1
ype 200"
Prototype #2
100

Force [kN]

20 40 60 80 100 120

-300.

Figure 3. Natural rubber bearing and the hysteresis behavior at ambient temperature [15]

The main limitation of these bearings for more widespread
application is their low damping capacity - an essential feature to limit
seismic displacement, especially in seismic zones with rich low-
frequency signals [16, 17]. Attempts to improve these bearings have led
to the development of high-damping rubber bearings (HDRB).

3.1.2. High Damping Rubber Bearing

The development of a natural rubber compound with enough
inherent damping to eliminate the need for supplementary damping
elements was achieved in 1982 by the Malaysian Rubber Producer’s
Research Association of the United Kingdom [10]. The elastomer used is
obtained using a special formulation to have a higher energy
dissipation capacity than the standard one, through its hysteretic
properties. The damping ratio is increased to levels between 10% to
20% at 100% shear strains [10, 14, 18]. During the earthquake, the HDRB
will have an excellent seismic effect by producing large deformation
and small rigidity.

The material behavior is nonlinear at shear strains around 15% and
is characterized by higher stiffness and damping, which tends to
minimize response under low-level seismic load. Over the range of 20%
- 120% shear strain, the modulus is low and constant. At larger strains,
the modulus increases due to a strain crystallization process in the
rubber that is accompanied by an increase in energy dissipation. This
increase in stiffness and damping at large strains can be exploited to
produce a system that is stiff for small input, is fairly linear and flexible
at design level input, and can limit displacements under unanticipated
input levels that exceed design levels. The HDRB utilizing this principle
generates excellent seismic isolation function.
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Figure 4. High-damping rubber bearing and hysteresis behavior [18]

Nevertheless, this type of bearing is very sensitive to low
temperatures and is subjected to the scragging, which considerably
reduces its effectiveness, especially in cold regions. Therefore, the
development of other options and alternatives for improving the
performance of ordinary natural rubber strapped bearings for use as
simple seismic isolators in cold regions is still very timely.

3.1.3. Lead-plug rubber bearing

The lead-plug rubber bearing (LRB) was invented in New Zealand
and has been used extensively worldwide. It is a laminated rubber
bearing similar to the low-damping rubber bearing but contains one or
more lead plugs that are inserted into pre-formed holes. In addition,
these plugs are sized so that they are an interference fit after installation.
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Figure 5. Hysteresis behavior of alead-plug rubber bearing [19]
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The steel reinforcing plates provide confinement to the lead cores,
vertical stiffness, and load capacity. The lead cores provide resistance to
wind induces and vehicle braking forces to minimize the movement of
the structure under service loads and also provide yield and energy
dissipation under earthquakes. The steel plates in the process of being
subjected to earthquakes lead to the shear deformation of the plugs.
The lead core, which is well confined by the elastomers, deforms in
shear according to an almost perfectly elastoplastic behavior [20]. Its
seismic energy dissipation efficiency is considered the most significant
contribution of the lead core, greatly increasing the damping ratio.
These devices can easily achieve damping ratios of up to 30% [4, 10, 17].
Further, creep in the lead plug permits slowly applied environmental
movements to be accommodated with minimal effect on the
substructures. Figure 5 shows prototype elastomer isolators with a lead
plug and the hysteresis curves [21].

In general, elastomer-based isolation systems have many
advantages, in particular their economic advantages due to the ease of
their manufacture, installation, and maintenance. They allow both to
control two main characteristics of a seismic isolation system, namely:
energy dissipation and lateral flexibility. Nevertheless, these systems
have some disadvantages, including: their sensitivity to low
temperatures, aging, loading history, and their large dimensions in the
presence of high vertical loads [4, 12, 22]. Another disadvantage that
can be cited for the lead core system is its potential for environmental
lead pollution. Finally, the stability under vertical loads and lateral
deformations of these systems is a concern since the vertical capacity of
the bearing decreases when it deforms laterally.

3.2. Friction-based isolations

These systems use a sliding interface to allow lateral movements.
Materials used for the sliding interface are typically austenitic stainless
steel in contact with unfilled or filled Polytetrafluoroethylene (PTFE or
Teflon). Contemporary sliding seismic isolations may take a variety of
forms. Generally, the frictional characteristics of this system are
dependent on temperature, velocity, degree of wear, and cleanliness of
the surface.

3.2.1. Friction Pendulum System
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Figure 6. Typical device and hysteresis behavior of FPS [23]

One of the most widely used friction-based isolators is the friction
pendulum system (FPS). The FPS is made up of two plates, facing each
other, undergoing a normal controlled confinement force. They make it
possible to decouple the movements of the superstructure from the
foundation unit using a sliding interface articulated between them as
illustrated in Figure 6. In the FPS, the contact surface is spherical and
concave, allowing the centering of the support, and the system works
like a pendulum. The radius of curvature of the surface controls the
period of the pendulum while the coefficient of friction of the sliding
interface controls the damping of the system.

3.2.2. System based on confined-elastomer

There are other SBls using the principle of sliding along an interface
like the Izolatech system (ZTS). This system is illustrated in Figure 7,
which was developed by Goodco_Z-Tech (2017). It is composed of a
confined-elastomer support fitted with a sliding interface and steel coil
springs for restoring. With a confined-elastomer disc, this system can
withstand higher vertical loads in a more compact space than
elastomer-based systems.

Springs provide elastic behavior and control the post-elastic
stiffness. The sliding interface is made of stainless steel — Teflon and
controls the energy dissipated [24]. Slide-based systems exhibit good
stability under vertical loads since there is a decoupling between the
horizontal movement and the vertical bearing capacity. In other words,
the vertical capacity is not affected by the lateral deformation of the
bearing. They are also relatively easy to manufacture, install, and
maintain. However, their characteristics are more difficult to vary over a
wide range and are affected by several factors such as temperature,
speed, contamination, wear, etc.

| Sacrificial restraint

}/ system (optional)
| |\ Restoring system

Confined elastomer support

Figure 7. Confined-elastomer friction isolator system — Izolatech [24, 25]

3.2.3. Roll-N-Cage (RNC) Isolation System

The RNC (Roll-N-Cage) isolation system, as illustrated in Figure 8, is a
system combining certain components specific to elastomer-based
systems with others specific to sliding systems. It was first presented by
Ismail, Rodellar [26] as a new system allowing isolation in three
directions, incorporating all the necessary functions (resistance to non-
seismic loads, horizontal flexibility with increased stability, good
dissipation capacity of energy, a re-centering mechanism based on
inherent gravity, fairly rigid vertical support).

The main mechanism of the RNCis a hollow elastomer cylinder with
suitably designed thickness, around the rolling body. Based on its
particular structure, the superstructure — substructure decoupling of
the structure is achieved thanks to the rolling body (rolling/sliding
interface). The vertical rigidity is assumed by the elastomer cylinder. The
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energy dissipation is achieved through elastomer components with
additional necessary features such as metal rods (having a U-like shape)
or lead bars incorporated into the cylinder. These metal rod dampers
are designed and arranged around the rolling body to provide the
damping and horizontal stiffness to withstand the minor vibrations
desired. The re-centering mechanism is provided by the rolling body,
analogous to the friction pendulum [26, 27].

Figure 8. Roll-N-Cage (RNC) isolation system [27]

4. MODELING OF SEISMIC BASE ISOLATION

The main characteristics of SBl are the energy dissipation to control
its lateral displacements and reduce the seismic force, the lateral
flexibility under the earthquake impacts but the lateral rigidity under
low load levels, and the resistance to vertical support under the gravity
or live loads. These have to be considered along with the total structural
mass, and with some relatively simple and common calculations for
SDOF vibrations, the designer determines the constitutive parameters
of the isolators and the new dynamic characteristics of the structure, to
achieve the required increase in the period of vibration and the
consequent reduction of the applied inertia force. Usually, a
fundamental period of 2.0 sec or longer is expected in both horizontal
directions, so that the system is most effective.

Considering that the isolation systems are almost nonlinear, an
equivalent linear static analysis is commonly utilized in the preliminary
design phase employing effective bearing properties, whilst the final
design is usually performed with nonlinear time-history analysis using
the exact dynamic and hysteretic characteristics of the isolators and the
structural components [9, 28].

The force-displacement relationship of isolators is interdependent
on several parameters and conditions, in particular the architecture and
nature of the components of the system, the rate deformation,
temperature conditions, level of internal loads/stresses, instantaneous
velocity, loading history, the interaction of mechanical properties with
increase in internal temperature, contamination and/or aging of
components, etc,, [4, 10, 12, 14, 18].

Several hysteretic models can represent the force-displacement
relationship of SBIs with varying degrees of sophistication and
complexity [4, 10, 29]. These models are selected based on the
complexity of the structural analysis required, the level of precision
desired, and the specific mechanical behavior. Among these, the
nonlinear hysteretic models are the most complex but are also the ones
that can the best and most faithfully represent the real behavior of
certain systems, such as elastomer-based isolators with a stiffening of
the material under large deformations [30]. However, such models are
rarely used in practice due to the complexity of the calculations, not
justified by the desired precision.

The bilinear model is nevertheless the simplest non-linear model
and also the most widely used for the analysis of isolated bridges,
making it possible to capture the essence of the behavior of the most
common isolators. The viscoelastic model is an equivalent linear model,
based on the bilinear model, used in linear analyses, such as spectral
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analyses [4, 10, 13, 24, 31]. These two models are also adopted as base
design codes and implicitly recognized as being sufficiently reliable and
accurate for seismic base isolation systems [9, 28, 32].

The bilinear model of the force-displacement relationship is
considered an idealized general theoretical behavior for typical SBls.
This behavior model with main parameters and characteristics are
defined in Figure 9. It is the simplest model used for nonlinear temporal
analyzes where the level of deformations is very variable [4, 9, 10, 28, 32].

Force 4

Fmax @, :

R4

Fy ~ | Kd’¢"¢

Qu 1 , Rad §
Ku ',Z] Keff A Ku §
1 i

-~ 1 }
Dy DmaxV
Displacement

EDC

The constitutive parameters

- Characteristic strength, Qg
- Initial elastic stiffness, K,
- Post-elastic stiffness, Ky
- Elastic limit, F, = Qu.K, / (Ku- Ka)
- Force maximum:

Finax = Qu *+ Ka.Dpmax = Kefr. Dmax
- Energy dissipated per circle:

EDC = 4Qd-[Dmax - Qd / (Ku - Kd)]
- Equivalent damping ratio:

Bor = EDC/(2p Ko Dira)

Figure 9. Bilinear hysteresis model applied for isolators
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Figure 10. Linear viscoelastic model: (a) diagrams; (b) component behavior

For this model, the initial elastic stiffness, K., is typically a very high
value, as the displacement at the yield point, D, is typically 0 to a few
millimeters. This characteristic has a secondary importance on the
system’s behavior in earthquakes and its main role consists in ensuring
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the initial rigidity of the system, under the non-seismic loads. The initial
characteristic strength, Qg and the post-elastic stiffness, Ky, are the most
important system characteristics affecting its efficiencies as well as the
performance of structures under large earthquakes [4, 10, 32].

For the needs of elastic seismic analyses, such as unimodal or multi-
modal spectral analysis, this behavior can approximately be
represented by an equivalent linear viscoelastic model. Specifically, the
linear viscoelastic model is a combination of an elastic spring and a
viscous damper, mounted in parallel, and is illustrated in Figure 10. It is
defined by the effective stiffness, K, (of the linear spring), and the
equivalent viscous damping ratio, fer, (of the damper), evaluated at the
design displacement.

Generally, effective parameters are approximately determined at
the expected peak responses and the constitutive parameters of the
bilinear model, as follows:

F, O
K =_max _ d +K ('l)
e D D d

max max

_ 4Qd (Dmax _D»)
4 27K D?

eff ~max
Accordingly, the energy dissipated per circle is dependent on the
maximum displacement, while the expected displacement is unknown
and shall be matched the design spectrum, damping ratio, and the
bilinear behavior. Therefore, an iterative procedure is usually employed
to estimate these effective parameters and the seismic demands of
isolated bridges [4, 33].

@

5.CURRENT STATUS IN VIETNAM

Vietnam situates in a region with significant earthquake risk and
many active faults [34, 35]. Large-magnitude earthquakes have
occurred in northern Vietnam in the past and will inevitably occur in the
future, along with seismic activities in neighboring countries that
significantly affect the infrastructures in general and the bridge
structures in particular.

Research on SBls has been mentioned, conducted, and promoted
over the past twenty years. Many publications have mentioned seismic
isolation as an effective solution for seismic-resistant design of
constructions [36].

Recently, some authors have strongly promoted research on SBI. Le
Xuan Tung [37] established differential equations of motion to
investigate the behavior of SBI subjected to earthquakes in the vertical
and horizontal directions. In this paper, the author focuses on studying
the FPSs, the results showed that the devices offer a great seismic
performance that significantly reduces the shear force in the structure.
However, the influence of seismic properties and the optimal
characteristics of SBI have not been mentioned.

Nguyen Anh Dung et al. focused on the application of HDRB for
highway bridges and buildings [29, 38, 39]. In these publications, the
authors studied the nonlinear behavior of HDRBs applied to structures
located in strong earthquake regions. The authors also proposed using
the rheology model for modeling the high damping rubber bearing [29,
38]. The effects of different temperature conditions on behavior and
efficiency of the device were conducted [29].

Ngo Van Thuyet et al. studied the application of SBI in the seismic-
resistant design of buildings, focusing on non-bonded fiber-reinforced
elastomeric bearings [40-42]. In these studies, the authors are mainly
interested in the detailed structure of the bearing and the
determination of constitutive parameters of the device for numerical
modeling.

Some research on SBI was also conducted by other authors such as
Hoang Phuong Hoa [43, 44], Nguyen Hoang Quoc [45], etc. Most of

them focus only on considering the principle of operation and the
efficiency of the devices as seismic-resistant design solutions for
structure.

Always within the framework of SBI studies, the results on the
application of these devices for building structures have been carried
out in some typical publications of Nguyen Xuan Dai et al. [7, 46].
Accordingly, in isolated building structures, the deformation due to the
effect of ground motions occurs mainly in the SBI instead of structural
components, resulting in a significant reduction of the force and
displacement of the structural responses. Therefore, the seismic
resistance of the structures is greatly improved.

In addition, Nguyen Xuan Dai et al. [47] have evaluated the
applicability of SBI for bridges located in specific seismic regions of
Northern Vietnam through numerical analyses of simplified models of
a single-degree-of-freedom system. The findings showed that the
efficiency of the SBI application depends on the flexibility of the bridge
substructure and this technique should not be applied to non-isolated
bridges with a long fundamental vibration period (longer than 1 s) in
earthquake regions of Vietnam. The post-elastic stiffness Ky of SBI is
considered a key factor in preventing the residual displacement of
isolated bridges, while the other seismic responses may be controlled
by appropriate values of SBI characteristic strength Qq. In addition, the
obtained results also suggested that the SBI with the ratio of Ky/Ku >0.05
and Qu/W < 0.05 will be more suitable for bridges located in seismic
regions of Northern Vietnam. These preliminary favorable findings
create a great drive for research to further investigate and improve the
results achieved, towards practical application for bridge in Vietnam.

Despite that, bridge structures in Vietnam are still commonly
designed to resist earthquakes according to structural solutions.
Although there are a number of companies in Vietnam that have the
capacity to manufacture seismic bearings, such as: Vinh Hung JSC
(https://vinhhungjsc.com/), Kawakin Core - Tech
(https://kawakinct.co.jp/en/), etc. However, the number of bridges
applying the SBI technique is quite limited. Some typical recent projects
have used seismic bearings for bridges such as Cam Lo — La Son
expressway (150 elastomeric bearings), the My Thuan 2 bridge (12
elastomeric bearings), the Bach Dang bridge (04 friction pendulum
bearings, 12 elastomeric bearings). However, most of these devices are
designed employed foreign design standards. Therefore, the research
on SBI is always topical to provide fundamental research products and
a more in-depth and comprehensive understanding of the SBI
application for bridges, contributing to the implementation of the
construction and sustainable development plan.

6.PRELIMINARY INVESTIGATION OF THE SBI PERFORMANCE
FOR BRIDGES IN VIETNAM

Based on the above overview and discussion, in this section, the
authors conduct a simple parametric study to investigate the
performance of SBI for bridges in a typical earthquake region in Vietnam
allows providing a scientific basis to evaluate the potential application
to bridges in Vietnam.

It allows to approximate that the bridge superstructure is a
horizontal rigid diaphragm, all the isolators therefore experience the
same displacement. Their properties can be lumped into a unique
equivalent isolator. A lumped mass represents the mass of the
superstructure. Accordingly, a typical simplified model of isolated
bridge is performed as illustrated in Figure 11. In fact, this simplified
model was specified in many seismic-resistant design standards.
Further, studies have shown that the simplified model ensures the
necessary reliability [31, 33, 46], especially in the framework of the
preliminary investigation.
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Figure 11. Typical model of isolated-bridge

The bridge is located in Son La, supported on soil class Il (according
to TCVN 11823:2017) and 5% damping. To perform nonlinear time-
history analysis, the ground motion record of the Kobe earthquake is
selected and scaled by the linear scaling method [48] to match the
target spectrum. The time-history acceleration, the spectral ground
motion, and the elastic response spectrum of location are plotted in
Figure 12.

Figure 13 shows the history responses of bridge with and without
SBl. As shown, even the use of SBI increases the drift of the
superstructure, the base shear force and the displacement in the pier
are significantly reduced when compared to the fixed-base structures.
Namely, for fixed-base bridge, the peak responses of displacement and
shear force of the pier structure is Dmax p = 59mm, Fmax = 31296kN,
respectively. Meanwhile, for the isolated-base bridge, the responses are
Dmax_p = 3.6mm (93.89% reduction), Fmax = 1893kN (93.95% reduction).
The maximum displacement of superstructure of the isolated bridge:
Drmax_sup = 206.15mm.
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Figure 12. The ground motion used for analysis

In the case that the linear viscoelastic model is employed, the
iterative procedure is performed on a simplified model using a response
spectrum determined according to TCVN 11823:2017. The predicted
responses of isolated-bridge and effective parameters of isolator are
obtained as follows:

Dimax sup = 198.57mm, Ker= 9.5624 kN/mm, Berr= 13.37%

The history responses of the nonlinear and linear analysis are
presented in Figure 14. Accordingly, the difference in peak value
responses between the two models is not significant. Specifically, the
results predicted by the viscoelastic model are slightly larger than those
of the bilinear model, but at an acceptable level in calculations.
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Figure 14. Nonlinear behavior of the isolator

7.CONCLUSION AND PERSPECTIVES

Although the concepts were created relatively early, SBIs have
recently been the focus of extensive research and widespread
implementation over the past few decades. Numerous investigations
and research projects have been conducted, leading to the
development of numerous methodologies for SBls. A summary of
significant features of SBI for bridges is offered in this paper, along with
a discussion of current isolation approaches. A preliminary study
investigating the current status and potential application of SBI for
bridges in Vietnam was also carried out. The following is a summary of
the study's major findings:

- The isolation techniques are increasingly used and high effective
in controlling earthquake effects, mitigating the transmitted energy,
and controlling the relative displacement in acceptable ranges.

- There are many different types of SBI that have been developed
and applied in practice. The most important features of these devices
include high lateral stiffness under low-level impacts to ensure the
stability of the structure; low lateral stiffness under the strong
earthquake to ensure the essential high flexibility; great energy
dissipation capacity to control the lateral displacement and to reduce
lateral force.
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- The seismic behavior of isolators is generally nonlinear which can
be approximated as a bilinear model. The hysteresis loop’s area
represents the energy dissipated per circle of vibration of the structure.

- The application of SBI for bridges helps to effectively reduce the
internal force and displacement of the substructure, but the drift of the
superstructure needs to be carefully controlled.

- The majority of SBI were developed primarily for high-seismic-
areas, where high seismic performance devices are frequently required.
For bridges in moderate-seismic-areas (such as Vietnam), the SBI
approach is still necessary and deserves due attention.
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TGM TAT

Bai bao tap trung vao ing xir cla dat cat pha sét gia cuing béng
soi PP (Polypropylene). Dt thi nghiém duge tao tir hin hop 70%
céat va 30% bui va sét, sau da duge phdi tran vai sgi PP ca ba chiéu
dai khac nhau (10, 15 va 20mm) @ cac ty |8 khai legng khéc nhau
(0.9, 1, va 1.5%). Trudc hét, vai timg td hop chigu dai soi - ty 18 soi,
dét gia cudng duge thi nghigm dam chit dé xac dinh da m tdi ru
v dung trong kha lan nhat. Sau da tién hanh cac thi nghiém cét
truc tiép va thi nghiém nén ba truc CU trén céc mAu duge dam chat
tdi da theo ket qua thi nghiem dam chat. Viec chun bi vat ligu va
mAu thi nghim theo mat quy trinh chit ché dé tao ra cac mau v
soi dugc phan bd déu theo thé tich, hudng coa soi phan tan déu
theo cac phuong. K&t qué thi nghiém cho thay vic tron sgi PP vao
dét cat pha sét ca thé cai thign dang ké cac thang sd cla dat bao
gdm dung trong khd lén nhét, lyc dinh va goc ma sat trong thi
nghiém cét dét truc tiep, (ng sudt lech tdi da va bién dang tuong
irng trong thi nghiém nén ba tryc CL. Cac thang sd trén dat gia tri
|cn nhét khi ham lrgng sgila 1% va chiéu dai si la 1amm dén 20mm.
Tuy nhién, céc thang sd trén sé cho gia tri nha nhét néu ham lrgng
soi cao (1,5%) va chiéu dai soi lén nhat 20mm.

Tir khaa: Gia cuing soi; polypropylene; thi nghigm ba tryc; thi
nghiém dam chét; thi nghiém cét truc tigp.

ABSTRACT

This study examines the impact of Polypropylene (PP) fibers on clayey sand
soil reinforcement. The experimental soil consisted of a mixture of 70%
sand and 30% silt and clay, with PP fibers of 10, 15, and 20mm in length.
The fibers were mixed into the soil in three weight ratios of 0.5%, 1%, and
.3%. Initially, the reinforced soil was tested for compaction to determine
the optimal moisture content and maximum dry density for each
combination of fiber length and ratio. Next, direct shear tests and CU
triaxial compression tests were conducted on maximally compacted
samples based on the compaction test results. The preparation of
materials and experimental samples followed a meticulous and strict
process to create samples with fibers evenly distributed in volume and
direction. The results showed a significant increase in soil parameters
such as maximum dry density, cohesion, and friction angle in the direct soil
shear test when PP fibers were mixed with clayed sand. The maximum
deviatoric stress and corresponding strain in the CU triaxial compression
test also increased. These parameters reached their highest value when
the fiber content was 1% and the fiber length was [amm to 20mm.
However, if the fiber content was high (1.5%) and the maximum fiber length
was 20mm, the above parameters would give the smallest value.
Keywords: Fibre-reinforced; triaxial test; compaction test;
polypropylene fiber; direct shear test.

1. MéPAU

Gia cudng ddt béing soi

Hién nay, viéc gia cudng nén dat yéu mot mat van ap dung cac
bién phap truyén théng nhu gia tai trudc, coc xi mang dat, dam chat
dat, hay bién phéap két cdu nhu coc bé tong cét thép thi nhiéu bién
phdp mdi than thién véi méi trudng hon dang dugc nghién ctu va
dua vao tng dung thuc té. Mét trong nhiing phuong phap do la gia
cudng bang soi. Sgi c6 thé |a sgi tu nhién hodc sgi tai ché.

Sgi tu nhién da dugc st dung tirlau & nhiéu nudc phét trién trong
hén hgp xi mang - dat vi tinh kha dung va chi phi thap [1-3]. Rowell
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M. va cong su [4] da dé cap dén mot s6 yéu té anh hudng dén hiéu
qua cua sgi tu nhién trong dat gia c6 nhu: sgi thudéc bo phan nao clia
cay, tudi cla cay cbi, va cach ché bién sgi. Sgi dua thudng dugc
nghién ctru va st dung do ham lugng lignin cao dan t6i su phan hay
x& dura dién ra chdm hon so vdi cac loai soi tu nhién khac. Babu S,
Vasudevan K. [5] cho thdy xa dura van gitt dugc phan 1én do bén kéo
khi bi ust. N6 c6 d6 bén thap nhung dé gidn dai cao. Subaida A va
cong su [6] chi ra rang su pha hly xo difa phu thudc vao méi trudng
xung quanh. Néu diéu kién khi hau thich hap, xo dua c6 thé gitr dugc
80% do6 bén kéo sau 06 thang vui trong dat sét. Theo Chauhan S va
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céng su [7], sdi xa dia Uing x{ dan héi t6t han so vai sgi téng hop va
hé s6 ma sat cao hon.

Ngoai sgi xa difa ngudi ta con c6 thé st dung soi co [8]. Ahmad F.
va cdng su [9] da chi ra rdng hén hop sai co vai dat cat pha bun lam
gia tdng cudng d6 chiu cat. Ngoai cac sai k& trén, con mot sé sai tu
nhién khac, chdng han nhu dam gé, sai tre, cd, sgi chudi, than cay
ngo, yén mach va 6ng hut lanh, sgi day, ... trong do, 16ng clia ngudi
va dong vat cing dugc xem la sgi ty nhién. Ludi tre va chiéu ciing
dugc st dung dé gia ¢ dat. Sgi tu nhién c6 gid ca phai ching, c6 kha
nang chiu luc kha tét, dac biét than thién vai moéi trudng.

Tuy nhién, sgi tu nhién c6 mét sé nhugc diém vé kha nang tai san
xuat va dé bj phan hay sinh hoc. Ngoai ra, hinh dang soi khéng déng
nhat, kich thudc khac nhau dang ké, do do doi hdi mét su chon loc
dac biét. Ngoai trir xa dira, hau hét cac loai sgi tu nhién déu kém dé
khang vai méi trudng kiém. Soi tu nhién mat dan kha nang chiu luc
va céac dac diém khac khi nam trong dat. Ty 1& gidm kha nang chiu luc
va céc dac tinh tuy thudc vao tung loai sgi khac nhau.

V& sgi nhan tao, sai téng hop Polypropylene (PP) cé tinh bén co
hoc cao (bén xé va bén kéo dut), khéng mém déo nhu PE, it bi kéo
gidn dai. Sgi PP khong mau khong mui, khong vi, khéng déc. Ngoai
ra sgi PP c6 thé dugc san xudt theo thong s6 ky thuat mong muén,
hinh dang cla sgi c6 thé dugc kiém soat va diéu kién bé mat c6 thé
dugc thay d&i dé tang cudng tinh chit ma sat. Do cac uu diém trén,
soi PP 1 loai dugc st dung rong rai nhat trong thir nghiém cling nhu
thuc t&€ [10 - 12]. Sgi PP dugc sir dung dé nang cao dé bén clia dat,
gidm tinh co ng6t, khac phuc dugc su xuéng cap héa hoc va sinh hoc
thudng xay ra véi sgi tu nhién [13-15].

TU cac thi nghiém trén dat cét gia cudng bang sgi PP, Santoni va
Webster [16], két luan rang ky thuat nay cé tiém nang to 16n déi vai
san bay quan su va dudng. Cac thi nghiém hién truong cling chi ra
rang can phai c6 dinh bé mat bang cach st dung chat két dinh nhi
tuong dé ngan chan su kéo sai khi xe ¢ luu théng.

Consoli C. va cdng su [17] da nghién ctiu quan hé ti trong - d6 lun
trén mot |6p dat cat day déng nhat gia ¢ bang soi PP. Két qua cho thay
dat dugc gia ¢6 gidam 20% do lun so véi dat khong gia cé. Diéu nay
chuing t ting dung tiém nang cla sgi trong gia c6 nén méng nong, ke
trén dat mém, va cac cong tac dao dap khac. Cat gia cudng PP da dugc
thrnghiém bang thi nghiém nén va kéo dan ba truc [18], sutdng cudng
d6 clia dat phu thudc vao hudng sgi doi véi bién dang kéo.

Tang C, Shi B, Zhao L [19] da khao sat ing x(r dat gia cudng soi PP.
Kha nang chéng cét cla soi/dat phu thudc chl yéu vao su ma sat va
sap xép lai clia cac hat dat, bé mat ti€p xuc, d6 nham ctia bé mat soi
va thanh phan dat.

VGi Sgi polyester (PET), Consoli C. va céng su [20] chi ra rang soi
PET trong cat min cai thién c& Ung sudt dinh va (ing suat pha hoai,
phu thuéc vao ham lugng sgi.

Ngoai sai PP, sgi thuy tinh cling dugc st dung dé gia cudng dat.
Consoli C. va cong su [21] chira rang st dung sgi thay tinh trong bun
cat cai thién cuong dé chiu kéo. B&n canh dé con c6 mot s6 loai soi
khac, chdng han nhu sgi nylon/polyamide (PA), sgi carbon, soi
thép/kim loai, .. ciing dugc thir nghiém dé gia cudng dat. Nhin
chung, cac loai sgi c6 thé bi anh hudng bdi tia UV & phia trén mat dat.
Dudi mat dat, cac yéu to chinh anh hudng dén d6 bén cla sgi la kich
thudc hat dat, do axit / do kiém, sy hién dién ctia oxy, ham lugng
nuaéc, ham luong hitu co va nhiét dé. Viéc sirdung cét sai dinh huéng
ngau nhién linh hoat hon gia c6 bang tdm, lugi hodc hé thanh.

Ranjan va cong su [22] da dé xuat mot mé hinh dua trén phan tich
théng ké/hoi quy clia di liéu thu dugc tir hon 500 thi nghiém nén ba
truc trén dat gia cudng sgi phan tan ngau nhién. M6 hinh nay dinh
lugng anh hudng cda tinh chat sgi, dac tinh dat va ap luc ngang dén
cudng doé clia dat gia cudng. Biéu thuc toan hoc ctia mé hinh nhu sau:

Glf:f(p/'barsf*afao-B) (1)

Trong d6 o la Ung sudt 16n nht tai thai diém pha hoai chia dat
gia cudng, prla ham lugng soi, ar 1a ty s6 sai (chiéu dai sgi/ ban kinh
tiét dién sai), fx la hé s6 ma sat bé mat, f1a hé s6 ma sat, va oz la ap luc
ngang. f va f* dugc tinh nhu sau:

f= 5 + tang (2)
fr= %‘l + tang; (3)

Trong d6 o la (ing sudt phap tac dung l1én mat phdng cat;cva o
la luc dinh va g6c ma sat clia dat chua gia cudng; ca la luc dinh; va @i
la goc ma sat bé mat trong thi nghiém kéo tuét clia soi.

Trong nghién ctu nay, déi tugng thuc nghiém la cat pha ¢ ham
lugng cét I6n, ham lugng sét chi chiém 20%. Do ham lugng sét tuong
déi it, vi thé tinh chat dat cling c6 thé dugc xem gan giéng vdi dat cat.

2. VAT LIEU THi NGHIEM VA CHUAN Bl MAU

2.1.Vat liéu thi nghiém

Trong pham vi nghién ctu nay, thi nghiém dugc thuc hién dua
trén mau dat cat pha bao gébm 70% cét va 30% con lai la bui va sét
(Hinh 1). Thanh phan dat tuong déi gidbng nhu cac loai dat tu nhién
tai H6c Mon va Ca Chi - TP.HCM nhu Bang 1.

Bang 1: M6 t& mau dat

Théng s6 Gia tri trung binh
Dung trong am 5, (g/cm?) 2,07
D6 dm (%) 18,08
Dung trong khoé y, (g/cm?) 1,75
Cat (%) 70
Dat sét (%) 20
Limon (%) 10

Sgi PP st dung trong nghién ctu (Hinh 2) cé cac théng s6 nhu
Bang 2. Sai PP ¢6 3 loai chiéu dai bao gém 10, 15, va 20mm. Cac mau
th{r dugc chuan bi riéng I, can dé xac dinh d6 &m muc tiéu va mot
lugng nhéd bé sung so véi trong lugng yéu cau chinh xac dé gidm dé
&m du kién. Cac mau thi phai dugc dit trong cac tui kin riéng 1&.

Hinh 1. D4t cat pha dung thi nghiém
Bang 2: Mé ta tinh chat sgi PP

Théng S8 Gia tri trung binh
Chiéu dai (mm) 10; 15; 20
Puong kinh (mm) 0,022
Do gian (%) 63,0
Cudng d6 kéo (cN/Tex) 42,00
D6 dm (%) 1,50

Hinh 2. Sgi PP diing dé tron mau
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2.2.  Chudn bi mdu thi nghiém

Mau nén ba truc

Cac mau thi nghiém nén ba truc dugc nén chat theo kich thudéc
tiéu chuan bang khuén thép cé dudng kinh 73 mm x 147 mm. Dung
thanh thép dé€ nén mau, thanh lam cho céc sgi dugc dinh hudng
ngau nhién. Ngay sau khi nén chat, mau thd phai dugc ép dun can
than ti khuon. Tinh toan ven vé kich thudc cia méi mau vat can dugc
kiém tra bang thudc cap. Trong luong clia méi mau phai dugc do
chinh xac la dung trong khé t6i da nhu dugc xac dinh trong thi
nghiém dam chit Proctor (ASTM D 698) cling nhu d6 &m cGia mau. Su
thay d6i so vdi trong luong muc tiéu trong cac mau duoc nén chit
nén dugc giam thiéu cang nhiéu cang t6t.

Mau cat truc tiép

Cac mau dat cho céac thi nghiém cét truc ti€p dugc chuan bi
gioéng nhu cach thiic dugc moé ta cho cac mau nén ba truc. Khuén tao
ra kich thuéc mau cuéi cing cé dudng kinh 64 mm x chiéu cao 57
mm. Viéc cho vét liéu vao khudn va nén chat cac mau tha gidng hét
nhu mau nén ba truc.

3. KET QUA THiNGHIEM

3.1. Thinghiém ddm chdt

Khao sat su thay d&i do dm t8i uu va dung trong khé clia cadc mau
gia cudng sdi khi thay déi chiéu dai sgi (10 mm, 15 mm, 20 mm) va
ham lugng sai (0,5%, 1%, 1,5%) dugc thé hién trong cac Hinh 3, 4 va
5.

99

115 oos 2118 2135
20.  —
21 —
=
< 205
g - 19.76 19.81 .
= 20 e =Pt + 0.5% soi
195 - DAt + 1% 501
= .
34 19 —im Dat+ 1.5% 501
185 1831 18.28 18.26
18
17.5
10 15 20

Chiéu dai sei (mm)
Hinh 3. Quan hé d6 am tdi vu - chiéu dai sgi, khi ham lugng soi thay ddi
Khi chiéu dai sgi c6 dinh, d6 m t6i uu tang lén khi ham lugng sai
tang. Tuy nhién, véi ham lugng sgi 0,5%, 6 dm t6i uu thay déi khong
dang ké khi tang chiéu dai sai, Hinh 3.

179 1.77 —0—1=
& 10mm
177 1 175 o=
. - | =

%1'75 ~ 1 725
-~ 1.72 - =l 15mm
<173 gl 7\\ 1
2171 68 R -
o0 . .
g.1.69 /-
E1.67 1.65
£01.65
21.63

0.5 1 1.5

Ham lugng sgi (%)

Hinh 4. Quan hé dung trong khé - ham lugng soi, chiéu dai sgi thay ddi

V6i ham lugng sai c6 dinh, dung trong khé tang khi tang chiéu
dai soi. VGi tat ca cac chiéu dai sgi, khi tang ham lugng sgi tir 0,5 - 1%
thi dung trong kho tang. Tiép tuc ting ham lugng soi 1én dén 1,5%
thi dung trong giam, Hinh 4.

Cac dudng cong dam chit clia dat gia cudng sgi dai 20mm va dat
khéng gia cudng dugc thé hién trén Hinh 5. Ta nhan thay khi tang
ham lugng soi, c6 mét su dich chuyén sang phai clia cac dudng cong,
tlic d6 dm i uu tang lén. C6 thé gidi thich rang do bé mit ti€p xuc
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cUa sai I8n, soi c6 tinh chat hat 8m, do vay doé 8m téi uu sé tang lén
khi ham lugng sgi va chiéu dai sgi tang. Hinh dang dudng cong dam
chat clia dat gia cudng cling bi thay déi khi phan bén phai ctia d6 dm
t6i uu bi kéo dai ra so vai dat khong gia cudng. Tuy nhién khi ham
lugng sdi cao, dung trong khé 16n nhat lai nhé hon véi dat chua gia
cudng. Diéu nay do su tinh phéng 1én sgi, xu hudng dudi thang clia
sgi lam cho viéc dam chat kho haon, can nhiéu nang lugng dam hon.
— Khéng soi 0.5% 1% 1.5%

1.79
1.77

1.75 \
1.73
1.71

1.69 N

1.67
1.65
1.63

Dung trong khd (g/cm?)

16.5 185 205 225 245 26.5 285
Do im t6i wu (%)

Hinh 5. Cac dudng cong dam cht cdia soi dai 20mm véi ham lugng soi thay doi

3.2. Thinghiém cat truc tiép

Cac mau trong thi nghiém cét truc ti€p dugc chuan bi nhu da néu
trong muc Il véi dung trong khé téi da va do am t6i uu da dat dugc
trong thi nghiém dam chit. Khao sét su thay déi luc dinh va géc ma
sat cla cac mau thi nghiém gia cudng sai khi thay d6i chiéu dai soi
(10mm, 15mm, 20mm) va ham lugng sai (0,5%, 1%, 1,5%) thé hién &
Hinh 6 va Hinh 7.
51.00 -

49.00 - WA
47.00 -

45.00 -
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4300 - —t— Dt + 0.5% 501

41.00 - 12 Gy = -E==Ddt+ 1% s0i
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Hinh 6. Quan hé lyc dinh - chiéu dai sgi véi ham lugng sgi thay ddi

V&i ham lugng sgi ¢6 dinh, luc dinh ¢ clia dat gia cudng tang lén
mot cach tuyén tinh theo chiéu dai sgi. V&i cung chiéu dai sgi, luc
dinh c tang khi ham luong soi tang lén. Luc dinh ¢ 16n nhat 1a 48,42
kN/m? khi chiéu dai sgi 20mm va ham lugng sgi 1,5%, I6n hon gép 9,3
lan so vai dat khong gia ¢6 sai (5,18 kN/m?). Nhu vay viéc cé mat clia
soi gia tang su lién két gira cac hat dat, tir d6 tang cudng dang ké luc
dinh biéu kién (Hinh 6).

Su thay d&i vé géc ma sat trong phu thudc vao ham lugng sgi va
chiéu dai sai dugc thé hién & Hinh 7. Nguoc lai véi xu huéng cla luc
dinh, g6c ma sat giam khi ham lugng sgi téng Ién. Ly do la khi téng
ham lugng soi sé lam gidm su ti€p xuc truc ti€p gitia cac hat dat, trong
khi ma sat gilta soi va hat dat nho hon ma sat gilra cac hat dat voi
nhau. Cuing ham lugng sgi nhu nhau, géc ma sat I6n nhat khi chiéu
dai soi la 10mm va nhé nhat khi chiéu dai sgi la 20mm. Trong moi
trudng hop géc ma sat ctia dat gia cudng van I6n hon so vai dat chua
gia cudng (15,5°).

V&i ham lugng sgi 0,5%, khi tang chiéu dai soi stic chdng cat S
tang nhe. Tuy nhién v&i ham lugng soi 1% va 1.5%, khi tang chiéu dai
soi tr 10mm dén 15mm, stic chéng cat S tang; ti€p tuc tang chiéu dai
sgi tU 15mm [én 20mm, stic chdng cét S gidm. Khi chiéu dai sci la
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10mm, stic chéng cat hau nhu khéng phu thudc vao ham lugng sai.
Ham lugng sai 1% va chiéu dai soi 15mm cho stic chéng cét I6n nhat
90,88 kN/m?,16n gap 2,1 stic chéng cat S clia dat khong gia c6 (42,38
kN/m?). Stic ch6ng cat S nhé nhat la 88,38 kN/m? khi gia c6 sgi vai
chiéu dai 20mm, ham luong sgi 1,5%, Hinh 8, Hinh 9.
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Hinh 7. Quan hé géc ma sét - ham lugng sgi, chiéu dai soi thay déi
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Hinh 8. Quan hé stic chéng cat - chiéu dai si, ham lugng sgi thay ddi
Nhu vay c6 su léch pha nhau gilra luc dinh, géc ma sat trong va
stic chng cét clia dat, ba thong so trén dat gia tri 16n nhat tai 3 cap
gia tri (chiéu dai sgi, ham lugng sgi) khac nhau.
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Hinh 9. Su thay d8i ctia stic chdng cat S dua trén cac cép phéi khac nhau ciia ham luong
sqi (%)

3.3. Thi nghiém nén 3 truc khéng thodt nudc (CU)

Tuang tu nhuthi nghiém cat dat truc ti€p, cdc mau trong thi nghiém
nén ba truc dugc chudn bi nhu da néu trong muc Il véi dung trong khé
t6i da va do am t6i uu da dat dugc trong thi nghiém dam chat. Khao sét
su thay d8i (ng sudt léch va bién dang clia cac mau thi nghiém gia
cuong soi véi chiéu dai soi (10 mm, 15 mm, 20 mm) va ham lugng sgi
(0,5%, 1%, 1,5%) thé hién trong cac Hinh 10 dén Hinh 15.

Vi chiéu dai sgi la 10mm khi tdng ham lugng soi tir 0,5% lén dén
1,5% thi Uing sudt léch t6i da tang khéng dang ké, tir410,5 kN/m? 1én
427,3 kN/m? (Ung suat léch cla dat chua gia cudng la 390 kN/m?)
nhung dé bién dang tai dinh (ing suat lai tang manh tr 13,63% Ién
27,15% gan gdp 2 lan, Hinh 10.
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Hinh 10. Ung su&t-bién dang khi chiéu dai si 10 (mm)
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Hinh 11. Ung sudt - bién dang khi chiéu dai soi 15 (mm)

Vi chiéu dai sgi 1a 15mm, ting suat léch t6i da cila mau tang kha
manbh so véi dat chua gia cudng. Nhung khi tiép tuc tang ham lugng
sgi trong mau lén 1,5% thi (g suat léch lai gidm so véi trudng hop
ham lugng sai la 0,5% va 1%. Khi tang ham lugng soi tir 0,5% lén dén
1,5% thi d6 bién dang tai Ung suat dinh ting Ién gan 1,8 lan (tu
13,21% lén dén 22,1%), Hinh 11.

Vi chiéu dai sgi 20mm, ting suat léch I6n nhat khi ham lugng soi
1% c6 gia tri la 460,5 kN/m?, tuang tng vdi bién dang 20,1%. VSi ham
lugng 1,5% Ung suat léch gidam manh, thap hon cad mau chua gia
cuong, Hinh 12,

V6i cing ham lugng sgi 0,5%, Ung suat léch I6n nhat khi chiéu dai
sgi la 15mm va thap nhat véi chiéu dai sgi la 10mm, Hinh 13.

V&i ham lugng sgi 1%, khéng co su khac biét dang ké ctia dudng
cong Ung suat bién dang gilra chiéu dai sgi 15mm va 20mm. Chiéu
dai sgi 10mm cho Ung suét léch t6i da la nhé nhat, Hinh 14,
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150 oS
0% s
100 o

0 10 20 30
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Hinh 12. Ung suét - bién dang khi chiéu dai sgi 20 (mm)

V6i ham lugng sgi 1,5%, Ung suat léch t6i da giam khi chiéu dai sgi
tang lén, Hinh 15. Trong tat ca cac thi nghiém, thi nghiém, véi ham
lugng soi 1% va chiéu dai sgi 20mm cho Uing suét léch téi da la I6n
nhat. Ngugc lai ham lugng sgi 1,5% va chiéu dai sgi 20mm cho ting
suat léch t6i da nho nhat, Hinh 15.
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4. KETLUAN

Nghién ctu da trinh bay chuong trinh thi nghiém lién quan dén
dat cat pha sét gia cudng bang sgi PP véi chiéu dai va ham luong sgi
khac nhau. D€ cac thi nghiém cho cac két qua chinh xac, phan anh
dang ban chat vat liéu la dat gia cudng bang sgi PP phan tan, can
dam bao sai dugc phan bd mot cach ngdu nhién theo moi huéng clia
mau. Viéc ¢ mét cla sgi lam cho su chuan bi mau phtic tap hon, do
vay nghién ctiu da dé ra quy trinh ché bi mau mot cach ti mi, tir dé
dam bao dugc muc tiéu thi nghiém.

Vé tinh dam chat, dung trong kho 16n nhat dat dugc khi sgi dai
nhat 20mm vdi ty 1é soi 1%. Dung trong khé |6n nhat sé giam khi ham
lugng sai Ién. Khi ham lugng sgi cao, su co gidn cla sgi ciing nhu ma
sat bé mat sgi - dat kém sé gay trd ngai cho qua trinh lién két gitia cac
hat dat, tr d6 lam gidm dung trong khé 16n nhat. Nguoc lai véi ham
lugng sai t6i uu (1%), sai lai gitp tang cudng sy dinh két va c6 dinh
két cau dat trong qua trinh dam chat, va dat gia tri dung trong kho
16n nhat.

Vé thi nghiém cat dat truc tiép, luc dinh tang khi chiéu dai sgi va
ham luong soi tang 1én do su cai thién lién két chiu kéo cla dat bai
su c6 mat cla soi. Ngudc lai, géc ma sét lai giam khi chiéu dai va ham
lugng sgi tang. Diéu nay cé thé gidi thich 1a do hé sé ma sét gilia sgi
va dat bé hon gilta dat va dat. Stic chdng cat (S) I6n nhat dat dugc khi
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ham luong soi 1% va chiéu dai sgi 15mm, tic véi cac gid tri trung gian.
Trong moi trudng hap, stic chéng cat clia dat gia c6 dugc cai thién
dang ké so véi dat khong gia cé.

Vé thi nghiém nén ba truc CU, viéc gia cudng sgi cai thién ca vé
Ung suat léch t8i da cling nhu bién dang uong Ung. Diéu kién dé dat
Ung suat léch téi da va bién dang tuong Ung I6n nhat la ham lugng
Qi 1%, chiéu dai sgi ti 15mm dén 20mm. Tuy nhién, trong trudng
hap sgi dai 20mm va ham lugng soi cao 1,5%, ting suét léch téi da lai
gidm di, nhé hon cé dat chua gia cudng.

T6m lai, dat gia cudng sgi PP véi mot ty |é sgi va chiéu dai sgi nhat
dinh sé cai thién dung trong khé khi dam chat, stc chéng cat trong
thi nghiém cat dat truc ti€p, va ing suat léch trong thi nghiém nén
ba truc. Ngugc lai khi sir dung sgi dai, ham lugng sgi cao, sé dan dén
viéc gidm cac théng sé nay, tham chi thap hon so véi dat chua gia
cudng.

L&i cdm on: Nghién ctu nay thudc dé tai ma s6 72023-138TD
dugc tai trg bai Truong Pai hoc Su pham Ky thuat TP.HCM ndm 2023.
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Co sé khoa hoc va thuc tien dé ung dung
bai loc trong cay xu ly bun hé do thi Ha Noi

Scientific and practical basis for application of sludge treatment wetlands for Hanoi urban

lake sediments

> THS TRAN THUY ANH', PGS.TS DANG THI THANH HUYEN', GS.TS NGUYEN MANH KHAI?

"Truong Pai hoc Xay dung Ha Nai,
Truong Pai hoc Khoa hoc tu nhién, PHQGHN

TGM TAT

Ha Nai hién nay dang phai ddi mat vai sirc ép lan vé dién tich cén
thigt danh cho chan 1dp bun ha. Sa lrgng ha da thi lon vai it ha duge
cdi tao, nao vét dan dén lrgng bun hinh thanh va yéu céu quy dat
chén |&p cao trong thivi gian tai. Bong thi, can co bign phap dé dn
dinh. loai ba céac thanh phan gay 6 nhiém mai trudng tdn tai trong
ban hd Ha Nai. Bai loc troing cay xir Iy bun (BLTC XLB) da duoc ap
dung trén the gidi va Viet Nam trong dn dinh ban thai thoat nudc,
phén bun tir cac cong trinh vé sinh. BLTC XLB d& ching minh dugc
higu qua [am kha, khoang hoa cac chat hiru co, loai ba kim loai ndng,
mam bénh trong ciing mét cong trinh, thay vi phai tach riéng nhiéu
giai doan nhu cac cong trinh [am kha va dn dinh ban khac. Tuy nhién,
BLTC XLB chua duge &p dung dé xir Iy bun ha da thi, dac bigt [a vai
cac hd phi duing nhe & Ha Nai. Vi vay, bai bao nay tap trung tim
higu co ché hoat dang, van hanh cia BLTC XLB va hign trang quén
Iy bun ha & Ha Nai. Trén co si da, danh gia kha nang ing dung BLTC
XLR ddi vari bun ha Ha Nai.

Tir khaa: Ha Ha Nai; bai loc troing cay xir Iy ban; quan Iy ban ha.

ABSTRACT

Hanoi has recently been facing tremendous pressure in sludge
management due to the large number of urban lakes with few
renovated and dredged lakes, leading to a high amount of sludge
generation and a high requirement for landfill land. At the same time,
measures need to be taken to stabilize and eliminate environmental
pollutants in Hanoi lake sedimentation. Sludge treatment wetlands
(STWs) have been applied worldwide, including in Vietnam, to stabilize
drainage and fecal sludge. STWs have proven effective in drying,
mineralizing organic substances, and simultaneously remaoving heavy
metals and pathogens instead of separating drying and stabilizing
sludge facilities. However, STWs have yet to be applied to treat urban
lake sludge. especially for eutrophic lakes like in Hanoi. Therefore, this
article focuses on understanding the operating mechanism of STWs
and the current status of lake sludge management in Hanoi to evaluate
the possibility of applying STWs for Hanoi lake sedimentation.
Keywords: Hanoi urban lakes; lake sedimentation management;
sludge treatment wetlands.

1. M6 PAU

HO d6 thi (HDT) ¢6 vai trd quan trong trong hé thong thoat nudc
(HTTN) va hé sinh thai dé thi, dac biét vai thanh phé nam & dia hinh
thap, bang phéng va nhiéu mua nhu Ha Néi. Thai gian gan day, cac
HDT & Ha Néi bi suy thoai nghiém trong vé chat lugng nudc va chiéu
sau diéu hoa cda hé. Bun cédn ldng dong c6 nguy co gay 6 nhiém va
pht duéng hé. Bun HDT Ha Néi ¢4 d6 &m 16n, néng dé cao cac chat
hitu co dé phan hay sinh hoc cling nhu chat dinh duéng. Do dé viéc
lam khé bun, xt ly bun, tai ché bun da dugc nhiéu nhém nghién cdu
quan tam (Nguyén Xuan Huan, 2023; Bang Thi Thanh Huyén & nnk,
2023; Thuy Anh Tran & nnk, 2022, 2023). Déng thdi, tram tich c6
thanh phan khoang vat cao, chtia mét sé kim loai nang nhung chua
vUugt ngudng gidi han clia cac quy pham hién hanh (Tran Thuy Anh
& nnk, 2022).

Theo Bao céo s6 1604/BC-TNHN ngay 07/9/2017 ctia Cong ty
TNHH MTV Thoat nudc Ha Noéi vé “Hién trang quan ly ho sa theo

phan cap va hién trang moéi trudng cac hé trén dia ban Thanh phé
Ha Noi”, trén dia ban cac quan néi thanh cta thanh phé Ha Noi co
khodng 125 ho véi téng dién tich 1.158 ha (Cong ty TNHH MTV
Thoat nudc Ha Néi, 2017). Tuy theo dic diém cai tao va tiép nhan
nudc thai tir khu vuc xung quanh, cdc HDT Ha Néi c6 thé dugc chia
lam 2 nhém: 1) ho loai 1 1a ho da tach nudc thai, dugc cai tao, va 2)
hé loai 2 la hé chua tach nudc thai, gom nhom 31 hé dang hodc
chua cdi tao thuéc pham vi quan ly ctia Cong ty thoat nudc Ha Noi
va cac hoé do dia phuong quan ly. Hién nay nao vét bun ldng dong
la giai phap don gian, phu hgp véi diéu kién kinh té, ky thuat hién
c6 dé gidi quyét & nhiém va nang cao hiéu qua st dung HBT Ha Néi.
Tuy nhién, theo sau phuong phap nay, can co cac giai phap phu hgp
dé xt ly, tai st dung bun HDT sau khi dugc nao vét.

Trong s6 cac bién phap xt ly bun thai dang dugc st dung & Viét
Nam va trén thé gidi, bai loc tréng cay xt ly bun (BLTC XLB) theo ché
dé tai ban lién tuc da cho hiéu qua tét trong lam khé va khoang hoa
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bun thai th nha may x&r ly nudc thai (NMXLNT), cong trinh vé sinh tai
ché (Stefanakis & nnk, 2014; Gholipour & nnk, 2022). Hiéu qua xt ly
néu trén thay déi, tuy thudc vao loai thuc vat dugc tréng trong BLTC
XLB (Stefanakis & nnk, 2014). Tuy nhién, BLTC XLB chua dugc ap
dung réng rai dé xd ly bun HBT, d3c biét la véi cac hé pha dudng
nhu & céc d6 thi Viét Nam. Vi vay, bai bao nay tap trung tim hiéu
hién trang quan ly bun hé & Ha N6i, co ché hoat déng, van hanh ctia
BLTC XLB va tur d6 danh gia kha nang tng dung BLTC XLB déi véi
bun hé Ha Noi.

2. QUY TRINH NAO VET VA XU LY BUN HOT HA NOI

Do ti€ép nhan nudc mua va nudc thai chua dugc xur ly, su luu
thong dong chay trong hé khong dam bao, kha nang tu lam sach
han ché, ... nén cac HDT thudng bi & nhiém ndng va phu dudng.
Mot hé qué clia qua trinh nay la HBT tich tu dan bun can l3ng, lam
cho thé tich cdng tac va kha nang diéu tiét nuéc mua cla hé gidm
xudng, nudc ho dé bi tai 6 nhiém va tai phd dudng. Lién quan dén
thanh phan bun cin ldng dong trong d6, HDT Ha Néi c6 thé duagc
chia thanh 2 nhém:

- Nhém 1: cac hé da dugc nao vét bun va cai tao HTTN xung
quanh, d6 la cac hé dugc cai tao qua cac Du an thoat nudc Ha Noi
nhu: Giang V6, Thanh Céng, Thién Quang, Thanh Nhan 1, Thanh
Nhan 2A, Thanh Nhan 2B, Hao Nam, H&6 Mé, Hoang Cau, Xa ban,
Ngoc Khanbh, ... Vi cac hé nay, hinh thic nao vét bun hé 1a nao vét
€O giGi vGi xa lan thu gom I6p bun day khoang 1,0-1,5m, tap két vé
dia diém tap trung ven b& vao ban ngay. Dén ban dém, bun sé dugc
hut 1én xe téc va chuyén chd vé béi chon 1ap cta thanh pho.

- Nhém 2: céc hd chua dugc cdi tao HTTN va nao vét bun. Hau
hét cdc hé nhdm 2 mac du theo quy dinh (3-5) ndm/lan nao vét tuy
nhién hang chuc nam nay bun day tich tu nhung chua dugc x( ly.
Cac hé co thé dugc nao vét thi cong bing dung cu tu tao dé tach
di I6p bun ven ba. D6 véi mot s6 hé can dugc céi tao, ké bd, nudc
hé sé dugc rat hét va may xuc ti€n hanh cao bun.

Véi nang luc hién tai, Cong ty Thoat nudc Ha Néi ¢6 thé nao vét
mot dén hai hé méi nédm. Theo bao cdo nam 2021, khoang 65.000
m3 bun hé dau maéi Yén SG va 3.000 m? bun h6 Bay Mau da dugc nao
vét. Lan nao vét trudc thoi diém 2021 cla hé Bdy Mau la ti ndm
2016. VGi quy mé 125 hé va téng dién tich 1.158 ha ctia 12 quan
huyén hién nay (Céng ty TNHH MTV Thoét nudc Ha Noi, 2017), cac
hé ctia Ha Néi sé dugc nao vét theo mé véi chi mét vai cho dén chuc
ho moi nam. Vi vay, tan suat nao vét cla cac HDT & Ha Noi trén thuc
té c6 thé thua hon so véi quy dinh. Quy trinh nao vét bun hé & Ha
Noi dugc thé hién trén Hinh 1 dudi day.

Nao vet bir

hé 1
Thu gom kn xe

Chuyén chir
chér bun dén BCL
oY

5 ndm/lan hodc khi
o dy &n Hb sinh hoc chira
nuée i ban
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“Thu gom lén xe Cl(li._!yc;frc
ché bon - n én BC

roEm—gY
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0 dy @n >
Ha sinh hoc chira
e nudre i bin
Chil thich
Bin ban ddu cd sdn
trang BCL |

3;|r:rr:‘}a?-:e1 - Bu:1r\lr;a§ vet

Hinh 1. Quy trinh nao vét bin ho theo mé hién nay & Ha Noi

BUn nao vét HDT van chua cé mét gidi phap xu ly nao phu hop
ngoai viéc van chuyén vé d6 déng cung véi cac loai bun thai thoat
nudc khac nhu bun thai NMXLNT, bun c6ng, bun kénh muang, ...
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Bai d6 bun thoat nudc tam thdi clia TP Ha Noi la bai chon 1ap (BCL)
Yén S@, dién tich khoang 14 ha & ngoai dé séng Hong, hién nay da
gan lap day. Theo Quy hoach thoat nudc Tha d6 Ha Noi dén nam
2030 va tam nhin dén nam 2050, TP Ha Noi sé c6 3 bai chén lap bun
thai thoat nudc 1a Pha Thi, Chuong Duong va Son Tay véi téng dién
tich 23 ha (Quy hoach thoat nuéc Thu dé Ha Néi dén nam 2030, tam
nhin dé&n ndm 2050). TP Ha Noi chuén bi trién khai du an cai tao méi
trudng hé Tay v6i mét lugng I6n bun tram tich nao vét 1.316.547 m?
nhung chua tim dugc phucng an xt ly va d6 thai (Ban duy tu cac
céng trinh ha tang ky thuat dé thi, 2019). Nudc bun dugc hinh thanh
tur qua trinh chon [ap bun van chua ¢ gidi phap nao ngoai thu gom
va dua vé hé chiia, ddng vai tro nhu hé sinh hoc xt ly nudc ri bun.
Tu d6, c6 thé tiém &n nguy co gay & nhiém ngudn nudc ngam va dat
tai khu vuc chén 1dp néu cac hé chia nay khong dugc thiét ké va
quan ly phu hop. Vi vay, dé giam thiéu 6 nhiém méi trudng va han
ché st dung dién tich bai d6 thai bun, can thiét tim giai phap quay
vong quy dat danh cho chén lap bun ho. Tiép theo dé la xt Iy va tai
sirdung lugng bun nay mét cdch phu hgp trén co sé phan tich danh
gia toan dién thanh phan, tinh chat bun ho.

3. BAILOC TRONG CAY XU LY BUN

Tundm 1980 trd lai day, bai loc trong cay xt ly bun, véi kha nang
lam khé bun bang cac qua trinh sinh héa nhu béc hai nudc bé mat,
thoat hoi nudc nho thuc vat, tham loc va xt ly chat hitu co, da dugc
sirdung nhu mét huéng méi xtr ly bun thai néi chung. Ngoai ra, dua
trén co ché xt ly bang thuc vat, BLTC XLB con ¢6 uu diém hon cac
phuong phép ly hoa truyén thong & kha nang loai bo cac kim loai
nang, chat hitu ca doc hai va gidam khi thai nha kinh (Ugetti & nnk,
20103, 2011). Theo Gholipour & nnk (2022), tinh dén 2022, c6 90%
cac nghién ctu vé BLTC XLB tim hiéu vé bun thai thoat nudc tu
NMXLNT, céng trinh vé sinh, bé tu hoai va khodng 4% nghién ctiu
vé bun tU thoat nudc thai cong nghiép va mét vai nghién ctu vé
bun tir hoat déng nudi trong ngu nghiép, chan nudi (Gholipour &
nnk, 2022).

3.1. Cau tao BLTC XLB

Cau tao ctia BLTC XLB tuong ty nhu clia BLTC dong chay ngam
theo phuang thang ding va cac san phai bun truyén théng. BLTC
XLB thudng la cac bé bé tdng, hinh chir nhat (Uggetti & nnk, 2010b)
hodc bé bang gach, hinh thang (Peruzzi & nnk, 2013). Tinh ti dudi
I&n trén, cau tao ctia mot BLTC XLB thong thudng goém cé: I6p day,
vat liéu da, vat liéu loc, 16p bun va khoang khéng gian trong cay
(Hinh 2).

- Pay BLTC XLB c6 thé 1a bé téng hoac I16p dat, c6 pha vat liéu
chéng thdm la mang dia ky thuat HDPE d€ ngan nudc bun tham ri
ra moéi trudng. Day BLTC XLB thudng c6 d6 déc téi thiéu 1%, tao diéu
kién thu gom nudc ri bun tir dau luéng G chay vé cudiluéng (Uggetti
& nnk, 2010b). Nudc ri bun dugc thu gom nhd hé théng éng thoat
nudc cé duc 16, dat phia trén I6p chéng tham, phia dudi cla 16p vat
lieu d&. PE ting cudng oxy cho BLTC XLB, 8ng thoat nudc dugc két
néi véi hé théng 6ng phan phéi bun. Ong phan phsi bin thusng
cao hon 16p vat liéu loc dén 1 mét dé tranh bi tic béi I6p bun méi
tai vao. Khdng khi sé dugc khuéch tan tir ngoai vao trong I6p bun
day nha hé théng 16 clia 6ng thoéat nudc (Uggetti & nnk, 2010b). Hé
théng thoat nudc ri bun khi d6 sé giup cho hé BLTC XLB khéng bi
yém khi (Stefanakis & nnk, 2014). Bong thdi, 6ng suc khi cling tang
cudng qua trinh khif nudc bun (Stefanakis & nnk, 2011).

- L&p vat liéu d6 thudng dugc st dung la séi, da cudi hodc da
I6n, c6 thé mot I6p hodc gém nhiéu 16p véi cap phdi khac nhau.
Thong thudng, cac I6p soi khac nhau vai kich thudc hat tang dan tir
trén xuéng dudi dugc st dung. D6 day dién hinh cho méi I6p cat,
s0i, da cudi ctia BLTC XLB Ia 15-20 cm, 20-30 cm déi vdi soi trung
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binh va 10-15 cm d6i véi cat. Téng chiéu day ca cac 16p thay déi tir
30-70 cm. Phia trén |8p cét, cdc ng phan phéi bun cé thé dugc dat
& mot goc cha BLTC XLB hodc doc theo bé mat BLTC XLB (Stefanakis
& nnk, 2011, 2014, Ugetti & nnk, 2010a).

- Khoang khéng gian tréng cay: cao tir 1,0-1,5 m phia trén I16p
vat liéu d& hodc vat liéu loc. Khoang khéng nay ddm bao cho bun
tich tu dan qua cac dgt tai bun va cay phét trién dan theo thoi gian
(Gholipour & nnk, 2022). Cay trong trong BLTC XLB gop phan taora
cac diéu kién can thiét anh hudng truc ti€p hoac gian tiép dén kha
nang loai bé cac chat 6 nhiém. Cac loai thuc vat phd bién trong BLTC
XLB kha da dang, tuy thudc vao diéu kién khi hau cda dia phuong.
Trén téng s6 76 nghién cliu & quy mé pilot va quy mo I6n trén toan
thé gidi cho thdy c6 23 loai thuc vat da dugc thi nghiém, gom cay
say (Phragmites australis), cay cé huong bé Typha spp., Céi Cyperus
spp. (Gholipour & nnk, 2022).

Ong thong hoi

| / \

Bun (100-150 em)

Cat loc (10-15 cm)

Soi do (20-30 cm)

Cudi do (15-20 cm)

PRIy

T

Ong thoat nude bun

Hinh 2. C4u tao BLTC XLB (Gholipour & nnk, 2022)

3.2. Ché do hoat dong ctia BLTC XLB

Bai loc trong cay xu ly bun ap dung cho cac loai bun thai thoat
nudc, bun thai tir cdng trinh vé sinh thudng hoat dong theo ché d6
ban lién tuc hodc tai ngat quang véi nhiéu chu ky hoat dong. Méi
chu ky hoat dong bao gém céc khoang thai gian tai (tr mét vai ngay
dén vai tuan) xen ké thai gian tam nghi (vai tuan dén vai thang) va
két thuc bang giai doan nghi cta bai (vai thang dén vai nam) (Hinh
3)

Giai doan tdi: BLTC XLB duoc xay dung va cay non dugc tréng
Vao cac vj tri xac dinh trong luéng véi mat do thiét ké. Pay la giai
doan tao diéu kién cho su phat trién, thich nghi cia tham thuc vat,
c6 thé kéo dai d&n 2 nam (Nielsen, 2003).

Giai doan nghi: Sau khi nap bun dén tai lugng thiét ké, ludng
cla BLTC XLB dugc gilt nguyén trong giai doan nghi. Cudi giai doan
nay, bun kho sé dugc nao vét di, cay dugc d& bo, tra lai luéng lam
kho bun méi.

BLTC XLB c6 thé dugc str dung trong gan 10 hodc 15 nam, tuy
thuéc vao chiéu cao I6p bun tich lay va khoang khéng phia trén
luéng (Brix, 2017). Khi BLTC XLB dugc thiét ké chinh xac, ham lugng
chat rdn (TS) sau 8-12 ndm hoat déng c6 thé vugt qua 40% (tuy
thudc vao tai trong bun SLR va khi hau). Déng thdi, qua trinh khoang
hod cling dién ra vai hon 25% lugng chat hitu co c6 thé dugc loai bo
(Stefanakis & nnk, 2014). Hién nay, tai lugng bun, thoi gian tai bun,
thoi gian tam nghi va thoi gian nghi trong méi chu ky phu thudc vao
nhiéu yéu t6 nhu loai bun, khi hau dia phuong va chua dugc tiéu
chuén hoé cu thé (Gholipour & nnk, 2022).

. Dirbisn v
chér cly
phuye hisi

Taibun Tamnghi Taibin  Tam nghi
1 1 2 2 " )

= i = L ¢ 1 1. I
| J

| Chu ki hoat déng
B9t ngp bin

Chu ky hoat déng
tiép theo
Hinh 3. Ché do hoat dong ban lién tuc gdm nhiéu chu ky cla BLTC XLB véi bun théi

thodt nudc, cong trinh vé sinh (Gholipour & nnk, 2022)

3.3. Co ché qua trinh x{ ly bun bang BLTC XLB

Khi tai bun vao BLTC XLB, nudc trong bun dugc thdm xudng
dudi qua 16p cét loc, sdi d6 va dugc thai ra ngoai bang dudng éng
thoét két hgp thong hoi (Uggetti & nnk, 2010b; Brix, 2017). Trong
cac tram xU ly nudc thai dp dung cong nghé lam kho bun ty nhién,
bun dugc lam khé nha hai qua trinh: (a) tham loc, thoat nudc va (b)
thoét hoi nudc bé mat va nhd thuc vat (Evapotranspiration, ET)
(Stefanakis & nnk, 2014) (Hinh 4). Theo qua trinh van hanh kéo dai
cla BLTC XLB, bun sé dugc khoang héa, loai bé céc chat hiu co,
gidm bét thanh phan dinh dudng (N, P), kim loai nang, cdc mam
bénh theo cac co ché nhu trong Hinh 5.a - 5.d.

Thu gom
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Hinh 4. Co ché lam kh6 va 6n dinh bun trong BLTC XLB (Nielsen & Stefanakis, 2020)
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Hinh 5. Qua trinh 6n dinh céc chat trong BLTC XLB: (a) khodng hod chat hitu cg; (b) x Iy Ni-ta; (<) xt Iy Phét-pho; (d) loai bé kim loai nang

Nh& cac qua trinh trén dién ra trong cing mot céng trinh, BLTC
XLB cho hiéu qua lam khé va 8n dinh cac chat kha tét (Bang 1). Véi
bun hoat tinh t&r nha may XLNT, tai trong bun trong BLTC tuong déi
thap (30-75 kgTS/m?/nam), ham lugng chat ran TS tang 15,5% - 62%,

d6 giam thé tich 71% - 96%, ham lugng chat ran dé bay hai VS gidm
con 46 - 51% sau toan chu ky hoat dong. V&i phan bun tu cac coéng
trinh vé sinh tai ché va bé tu hoai, BLTC XLB gitp gidm thé tich bun
90% - 97% va ham lugng chat ran dé bay hoi con 42% - 58%.

Bang 1. Hiéu qua lam khé va khodng hoa véi cac loai bun khac nhau cta bai loc trong cay xi ly bun

Loai bun Tai trong bun TS (%) VS (%) Gidmthé | Loaibd | TLTK
(kg TS/ m2/ nam) tich (%) VS (%)
Bunvao | Buncudi | Bunvao | Bun cudi
BUn hoat tinh 50; 60 0,5 40 - - - - Stefanakis & nnk,
2014
Phan bun vé 100; 200; 300 4,0 51 65 - 20 - Kengne & nnk,
sinh 2009
Bun hoat tinh da | 20; 40 2,5 16-24 60-72 50 71-81 24 Kengne & nnk,
nén 2009; Uggetti &
30; 60; 75 3,0 50-65 74 46 - 51 96 35 nnk, 2012
Bun bé tu hoai 100; 250; 350 1-6 17-21 50-85 42 -58 97 24 -26 Stefanakis &
Tshirinzits, 2012;
Sun va nkk, 2017

3.4. Ung dungBLTC XLB & Viét Nam

Mac du BLTC XLB chua dugc ap dung nhiéu & Viét Nam nhung
mot so loai cay dia phuong cling da dugc ap dung cho cac céng
trinh x{rly bun bé ty hoai hodc bun tram x& ly nuéc thai khu cong
nghiép. Trong cac nghién ctu & Viét Nam, mét sé loai cay dugc
ap dung nhu ¢é voi va thuy tric da cho két qua lam khé va én
dinh bun tét.

Nguyén Thi Kim Thai & nnk (2005) da nghién ctu trén mé
hinh thir nghiém bai loc c6 trong cé voi (Pennisetum purpureum)
dé 8n dinh bun bé ty hoai. Th&t nghiém ap dung céng nghé khir
nudc va 6n dinh sinh hod trong cac khoang loc ¢6 tréng cay khi
xG ly phan bun & TP Nam Binh. Trong diéu kién théng hat va thu
gom khéng thudng xuyén phan bun tir cac bé tu hoai, tai trong
nap vao céng trinh loc ¢6 tréng cay thap, phan bun cé khéi lugng
it sé cho hiéu suat khir cac hop chat hiiu co 1én téi 93%, hiéu qua
khti vi trung gay bénh trén 90% va chat ldng c6 thé xa ra sau khi
xU ly trong cac hé 6n dinh. Cac BLTC da dugc lua chon la phuong
an dugc phu hop tai Nam Dinh sau cac danh gia chi tiét vé tat ca
cac cdng nghé xu ly chat thai ti bé tu hoai sén cé tai thanh phé
nay (Nguyén Thi Kim Thai & nnk, 2006).
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DGi véi bun tt NMXLNT khu cong nghiép Vinh Léc, BLTC
XLB cling cho thay hiéu qua tét trong loai bé chat hru co va
dinh duéng. Véi tai lugng bun 3,04m3/m?/nam, BLTC XLB véi
cay thay trac (Cyperus alternifolius) gitp gidm néng dé téng
cacbon hitu co (TOCQ), téng Phét-pho (TP) va téng Ni-to Kjeldahl
(TKN) lan luot la 41%, 40% va 47%. Hiéu qua loai bo tét cling
dugc nhan thdy véi céac tai lugng bun khac nhu 1,52 va 6,08
m3/m2/nam (Nguyén Thi Thanh Phuong & Nguyén Van Phudc,
2014).

4, KETLUAN

Bai loc tréng cay xU ly bun da dugc ap dung rong rai trén thé
gidi va rdi rac & Viét Nam trong 6n dinh bun thai NMXLNT, phan
bun tU cdc cong trinh vé sinh. BLTC XLB da ching minh dugc hiéu
qua lam khé, khodang hoa cac chat hitu co, loai bd kim loai néng,
mam bénh trong cung moét cong trinh, thay vi phai tach riéng
nhiéu giai doan nhu cac cong trinh lam kho va 6n dinh bun khac.
Tuy nhién, cac BLTC XLB chu yéu hoat déng theo ché d6 tai ngat
quang hay ban lién tuc véi thai gian van hanh kéo dai tur vai nam
dén hon chuc nam. Vi thé, ché d6 trén sé khong phu hop véi
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nhing loai bun cé nguén phat sinh gian doan, tuy thuéc vao chu
ky nao vét nhu bun ho.

Ha Néi hién nay dang phai déi mat vai stc ép 16n vé dién tich
can thiét danh cho chon Iap bun HDT. S6 lugng hé d6 thi 16n vai
nhiéu hé it dugc cai tao, nao vét dan dén lugng bun hinh thanh va
yéu cau quy dat chén lap cao trong thoi gian t6i. Cac hé Ha Néi
thudng duoc nao vét theo mé vai chu ky khac nhau tuy theo ké
hoach cta don vi ch( quan. Tan suat, nang luc nao vét clia cac don
vi nay kém theo kha nang ti€p nhan cé han ctia bai chén lap Yén S&
dat ra yéu cau can rat ngan chu ky chén lap bun hé hay quay vong
quy dat cta BCL. Déng thai, can c6 bién phap dé én dinh, loai bé cac
thanh phan gay 6 nhiém maéi trudng tén tai trong bun HDT Ha Noi.
Do d6, BLTC XLB hoat déng theo ché d6 mé, tuong ting véi khoang
thai gian gitia hai lan van chuyén bun vé BCL, 1a mét gidi phap kha
thi d6i vai bun ho Ha Noi.

L&i cam on

Bai bao dugc hoan thanh dudi su ho trg kinh phi cla dé tai ma
s6 TNMT.05.05, Phong thi nghiém trong diém Cong nghé moi
trudng xanh va tai ché chat thai, Trudng Dai hoc Khoa hoc tu nhién,
PHQGHN. Tap thé tac gid chan thanh cdm on su tai trg kinh phi cta
dé tai néu trén.

TAI LIEU THAM KHAO

[11.725/Q-TTg: Phé duyét quy hoach thodt nuéc Thi do Ha Noi Dén Nam 2030, tim
nhin dén nam 2050 (2013).

[2]. Tran Thuy Anh, Tran Ditc Ha, Dang Thi Thanh Huyén, & Nguyén Manh Khai. (2022).
Nghién ctiu thanh phan hod hoc chi yéu ctia bun tram tich h do thi Ha Noi. Tap chi Cdp thodt
nudc Viét Nam, 139(3/2022), 66-71.

[3]. Anh, T.T,, Huyen, D.T.T,, Tran, D. H., & Nguyen, M. K. (2022). Dewatering of urban
lake sediments using constructed wetlands: a case study in Hanoi, Vietnam. GEOMATE
Journal, 23(99), 100-107.

[4]. Anh Thuy Tran, Huyen Thanh Thi Dang, Ha Duc Tran, Khai Manh Nguyen. 2023.
Evaluating of Dewatering Process and Stabilization of Pennisetum purpureum- Vegetated
Constructed Wetland for Urban Lakes in Vietnam. Conference proceeding. Water and
Environment Technology Conference Online 2023 (WET2023-online) on July 8-9, 2023.

[5]. Ban duy tu cac cong trinh ha tang ky thudt do thi. (2019). Cong tdc qudn I cdc hd
khu vuc ngi thanh Ha Ngi.

[6]. Brix, H. (2017). Sludge dewatering and mineralization in sludge treatment reed
beds. In Water (Switzerland) (Vol. 9, Issue 3). https://doi.org/10.3390/w9030160.

[7]. Cong ty TNHH MTV Thodt nuéc Ha Noi. (2017). Report of urban wastewater
management in 2016.

[8]. De Maeseneer, J. L. (1997). Constructed wetlands for sludge dewatering. Water
Science and Technology, 35(5), 279-285.

[9]. Gholipour, A., Fragoso, R., Duarte, E., & Galvao, A. (2022). Sludge Treatment Reed
Bed under different climates: A review using meta-analysis. Science of the Total Environment,
843(February), 156953. https://doi.org/10.1016/j.scitotenv.2022.156953.

[10]. Huan, N. X., Thanh Huyen, D.T., Ngoc Lan, P.T., Anh, . T., Huyen Nga, T. T., Quyen,
H. D., Thuy, P.T., & Khai, N. M. (2023). Reuse of agrowastes for dewatering enhancement of
sewer sediments for brick production. Journal of Science and Technology in Civil Engineering
(ISTCE) - HUCE, 17(2), 70-82. https://doi.org/10.31814/stce.huce2023-17(2)-07.

[11]. Huyen T.T. Dang, Lan T.N. Pham, Thuy T. Pham, Huan X. Nguyen, Nga T.H. Tran &
Khai M. Nguyen (2023) Effect of biowaste and construction waste additives on mechanical
dewaterability of lake sediment for brick production, Journal of the Air & Waste Management
Association, 73:8, 625-637, DOI: 10.1080/10962247.2023.2228265.

[12]. Kengne, I. M., Akoa, A., & Koné, D. (2009). Recovery of biosolids from constructed
wetlands used for faecal sludge dewatering in tropical regions. Environmental Science and
Technology, 43(17), 6816—6821. https://doi.org/10.1021/es803279y.

[13]. Nielsen, S., & Stefanakis, A. 1. (2020). Sustainable dewatering of industrial sludges
in sludge treatment reed beds: Experiences from pilot and full-scale studies under different
climates. Applied Sciences (Switzerland), 10(21), 1-21.
https://doi.org/10.3390/app10217446.

[14]. Peruzzi, E., Nielsen, S., Macdi, C., Doni, S., lannelli, R., Chiarugi, M., & Masciandaro,
G. (2013). Organic matter stabilization in reed bed systems: Danish and Italian examples.
Water Science and Technology, 68(8), 1888—1894. https://doi.org/10.2166/wst.2013.448.

Phuong, N.T.T., & Phuoc, N. Van. (2014). Study on the ability of Cyperus alternifolius for
sludge treatment in constructed wetland. Vietnam Journal of Chemistry, 52(2), 211-216.
https://doi.org/https://doi.org/10.15625/4883

Stefanakis, A. I, & Tsihrintzis, V. A. (2011). Dewatering mechanisms in pilot-scale
Sludge Drying Reed Beds: Effect of design and operational parameters. Chemical Engineering
Journal, 172(1), 430-443. https://doi.org/10.1016/j.cej.2011.05.111

Stefanakis, A. 1., & Tsihrintzis, V. A. (2012). Effect of various design and operation
parameters on performance of pilot-scale Sludge Drying Reed Beds. Ecological Engineering,
38(1), 65-78. https://doi.org/10.1016/j.ecoleng.2011.10.003

Stefanakis, A., Akratos, C. S., & Tsihrintzis, V. A. (2014). Vertical flow constructed
wetlands: eco-engineering systems for wastewater and sludge treatment. Newnes.

Sun, Z.-Y., Liu, K., Tan, L., Tang, Y.-Q., & Kida, K. (2017). Development of an efficient
anaerobic co-digestion process for garbage, excreta, and septic tank sludge to create a
resource recycling-oriented society. Waste Management, 61, 188—194.

Nguy&n Thi Kim Théi, Nguyén Qudc Hoa, Tran Thi Minh Nguyét, Pham Duy Lan (2006).
Bdo cdo nghién ctiu khd ndng ting dung bdi loc ngdm trong cdy trong xit Iy phdn bin.

Uggetti, E., Ferrer, ., Carretero, J., & Garcia, J. (2012). Performance of sludge treatment
wetlands using different plant species and porous media. Journal of Hazardous Materials,
217-218, 263-270. https://doi.org/10.1016/j.jhazmat.2012.03.027

Uggetti, E., Ferrer, I., Llorens, E., & Garcia, J. (2010a). Sludge treatment wetlands: A
review on the state of the art. Bioresource Technology, 101(9), 2905-2912.
https://doi.org/10.1016/j.biortech.2009.11.102

Uggetti, E., Ferrer, I., Llorens, E., & Garcia, J. (2010b). Sludge treatment wetlands: A
review on the state of the art. In Bioresource Technology (Vol. 101, Issue 9, pp. 2905-2912).
https://doi.org/10.1016/j.biortech.2009.11.102

Uggetti, E., Ferrer, 1, Molist, J., & Garcia, J. (2011). Technical, economic and
environmental assessment of sludge treatment wetlands. Water Research, 45(2), 573—582.
https://doi.org/10.1016/j.watres.2010.09.019

Uggetti, E., Ferrer, 1., Nielsen, S., Arias, C., Brix, H., & Garcia, J. (2012). Characteristics of
biosolids from sludge treatment wetlands for agricultural reuse. Ecological Engineering, 40,
210-216. https://doi.org/10.1016/j.ecoleng.2011.12.030.

ISSN 2734-9888 | 06.2024 XAY1DUNG |165



NGHIEN COU KHDA HOC

ENgay nhan bai: 14/02/2023 BNgay sta bai: 22/3/2024 BNgay chap nhan dang: 19/4/2024

Giai phap céng nghé cai thien chat luong nudc
séng Nhué dé cap nudc an toan tudi rau
khu vuc huyén Thuong Tin, Ha Noi

Low-cost technology solutions in order to improve water quality of Nhue river to irrigate
safe vegetables in Thuong Tin district, Hanoi city

> KHUONG THI HAI YEN', NGUYEN THI HANG NGA, NGUYEN TUAN ANH, NGUYEN QUANG PHI

Trudng Dai hoc Thuy lgi; *Email: yenkhuong@tlu.edu.vn

TGM TAT

Bai bao trinh bay két qué nghién ciru danh gia higu qua xir ly
nudc song Nhug dé cdp nudc cho tudi rau khu vec xd Tan
Minh, huyén Thrang Tin, TP Ha Nai bang cang nghe loc da tang
st dung céc lap vat ligu tw nhign, chi phi thap. Ap dung ky
thuat nay co thé cai thign dvoc chét lveng nuac sdng Nhug
dé cép nudc an toan cho san xuét rau. Higu suft xir [y TSS tir
48,7 - B7.8% chi yéu nhir co ché loc; xir Iy BODs, COD dat
trong khoang 39.1 - 55.9% nha qua trinh tiéu thy chat hitu co
bai vi sinh vat va than hoat tinh; xr Iy NHe dat tir 32.9 -
45,3% nhir co ché phan hiy vi sinh va hdp phu cia da ong;
ham lrgng PO va kim loai nang trong nuwac dat hieu suat xi
ly rét cao nhir lign ket ion trong thanh phan khoang chat coa
da ong. Day la cang nghe tigt kiem nang legng, than thign vai
mai truang, chi phi thap va co thé ing dung dé xir ly nudc cép
cho tudi rau quy md ha gia dinh.

Tir khda: Chét lrong neee; tuai rau; 6 nhigm; xir Iy nede; sang

Nhug.

ABSTRACT

The study evaluated the efficiency of Nhue river water treatment for
vegetables irrigation in the Tan Minh commune, Thuong Tin district,
Hanoi city, using multi-layer filtration technology with low-cost natural
materials. Applying this technique can improve the water quality of the
Nhue River. The treatment efficiency of Total Suspended Solids (TSS)
ranged from 48.7% to 67.8% due to filtration mechanisms; treatment
efficiency of BODS and COD reached between 39.% and 55.9% by the
consumption of organic matter by microorganisms and activated
carbon; treatment efficiency of NH4+ achieved from 32.9% to 40.5%
by microbial decomposition mechanisms and adsorption by zeolite;
treatment efficiencys of PO43- and heavy metals in the river water is
very high by the ion binding in the mineral components of zeolite. This is
a technology which is energy-saving, environmentally friendly, low-cost
technology. Can be applied this multi-layer filtration technology to
water treatment for vegetable irrigation at household scale.
Keywords: Water quality; vegetables irrigation; pollution; water
treatment; Nhue river.

1.DAT VAN DE

Hé thong thay Igi song Nhué c6 nhiém vu tudi cho 81.148 ha
canh tac (theo quy hoach ban dau), hién nay chi con lai 61.629ha;
tiéu cho 107.530 ha dién tich luu vuc. Theo théng ké ctia Céng ty
TNHH MTV Dau tu phat trién Thay Igi Séng Nhué, dén nay trén
dong chinh séng Nhué va cac séng kénh nhanh c6 791 cac diém xa
céng nghiép, khu d6 thi, lang nghé, san xuat ndbng nghiép, bénh
vién,... d8 truc ti€p nudc thai vao hé théng. S6 liéu gidm sat, do dac
chat lugng nudc clia Vién Quy hoach Thuy Igi trong nhiing nam
gan day cho thdy, tir nam 2005 dén 2021 dién bién chat lugng
nudc qua cac nam doc truc chinh séng Nhué réat phuc tap, cac chi
tiéu 6 nhiém bién d&i khéng 6n dinh c6 xu hudng tang su 6 nhiém
trong nhiing ndm gan day, ham lugng TSS hau hét déu vugt qua
giGi han clia QCVN 08-MT:2023/BTNMT tir 1 + 2 lan. Ham lugng
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Coliform trong nhitng ndam khao sat tir 2005 dén 2023 déu cho
thay & muic ngay cang cao. Ham lugng cac chat hiru co trong nudc
thay déi dot ngét theo tiing nam, chi s6 Oxy hoa tan thap, gidm
manh vao nhiing nam gan day, qua cac cac dot khao sat déu cho
thay gia tri DO trén séng Nhué tir cau Dién dén dap Pong Quan
déu c6 gia tri < 1 mg/l. Ham lugng cac chdt 6 nhiém nhém N thé
hién qua chi tiéu NHs* vugt qua gidi han tir 2 dén 11 lan. Xu hudng
chung cho thay sau vi tri dap Nhat Tuu, ham lugng cac chat 6
nhiém bat dau c6 hién tugng giam xuéng do su phan huy cla cac
chat & nhiém va do su hoa tan tif cac ngudn nudc khac gia nhap.
Tuy nhién ham lugng cac chat & nhiém gidm xuéng dién ra khong
nhanh va dén téi tan vi tri ha luu séng Nhué tai Phu Ly thi ham
lugng 6 nhiém clng van con kha cao va nhiéu khi van con vuot
qua gidi han.



www.tapchixaydung.vn

Huyén Thudng Tin c6 882 ha dat trong rau mau cac loai va hién
nay da c6 nhiing vling san xuat rau an toan tap trung vai dién tich
545 ha tai cac xa: Tan Minh, Ha Ho6i, Thu Phu, Lién Phuong, Tu
Nhién, Chuang Duong, Véan Phd, Diing Tién, Van Tao, Ninh S&, con
lai rdi rdc & cac xa, méi ngay cung ung cho thi trudng hang chuc
tan rau. Trong d6, xa Tan Minh dugc coi la ving chuyén tréng cac
loai rau gia vi I6n nhat ctia Ha Néi vdi dién tich 200 ha. Do nam ven
s6ng Nhué nén ngudn nudc tuéi tiéu do séng Nhué cung cép cho
vung rau xa Tan Minh hién dang bi 6 nhiém khién cho rau bi chét
va anh hudng dén chat lugng rau. Ung phé véi thiéu hut va 6
nhiém nguén nudc séng Nhué, néng dan huyén Thudng Tin da
khoan hang tram giéng dé€ 18y nudc dudi dat phuc vu san xudt
ndng nghiép. St dung truc tiép ngudn nudc ldy tur giéng khoan,
rau bi xin mau, cham phat trién... Khac phuc tinh trang nay dé cé
nguén nudGc an toan cho san xuat néng nghiép dang la van dé cap
thiét ctia huyén Thuéng Tin.

Cong nghé loc da tang dugc T.Matsunaga [2] nghién ctu, phat
trién tir nhiing nam 1990 tai Nhat Ban nhu mét gidi phap xt ly
nudc séng chi phi thap. Tuy nhién, tly theo dac tinh cua Ip vat
liéu loc (thudng st dung cac loai vat liéu loc dia phuang, ¢6 sdn) va
muc dé xir ly cac chat 6 nhiém c6 trong nudc can ¢ nhiing nghién
clu g€ tim ra chiéu day 16p vat liéu loc va tai trong thdy luc hgp ly
dé c6 thé ap dung vao thuc tién cho tiing trudng hgp cu thé. Noi
dung bai bao nay sé trinh bay két qua thi nghiém xac dinh tai
trong thuy luc hop ly va dé xuat gidi phéap thiét ké bé x{ ly nuéc
séng Nhué cho tudi rau.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chat lugng nudc ngudn va yéu cau chat lugng nudc cho
tudirau

Nghién ctu da tién hanh l1dy mau nudc song Nhué trong mua
kho (thang 12/2022) tai 2 vi tri: trén séng Nhué (mau M1) va trén
kénh thuy lgi dan nuéc vao khu tudi rau (mau M2) thudc xa Tan
Minh, huyén Thudng Tin, Ha Noi. K&t quéa phan tich mau nudc dugc
thé hién tai Bang 1.

Bang 1. Hién trang chit lugng nuéc séng Nhué

vat liéu dia phuong, than thién véi méi trudng va co chi phi thap,
dé xuat lua chon cong nghé loc da tang vdi I16p vat liéu gom: da
ong, than hoat tinh, zeolit va séi d6.

Vat liéu laterite (da ong): D4 ong dugc lay tai xa Binh Yén,
huyén Thach That, Ha Noi 6 do sau 1,5- 1,8m so vai cOt dat ty
nhién tai ving khai thac, nghién nhé dugi 20mm dé lam vat liéu
loc va hap phu, da ong c6 khai lugng riéng 650 kg/m? va cé thanh
phan héa hoc va khoang vat hoc chinh nhu bang 1, Bang 2.

Bang 2: Thanh phan héa hoc chinh ctia da ong

pH Si02(%) Al20: (%) Fe20s (%)

5,03-5,50 26-45 14-21 20-43

(Nguén: D6 Thi Van Thanh, 1995)
Bang 3. Thanh phan khoang vét hoc ciia da ong

Thanh phan Nhan dién khoang sét
Sét Mica; kaolinite; Zeothite; feldspars
Bui Kaolinite; Zeothite; Quazt; Feldspars
Cat min Quazt; Zeothite
Cat tho Kaolinite; Zeothite; Quazt

Khoang sét Zeolite: Vat liéu nay dugc mua dang thuong
pham trén thi trudng, dudng kinh hat 3- 5mm. Zeolite 13 bién thé
chd yé&u clia hydroxit sat haylimonnit bién thé chita 12-14% nudc,
céng thic FeO(OH).nH20. Pic tinh héa hoc cla Zeolite dugc thé
hién tai Bang 3.

Bang 4. Pac tinh hoéa ly cia Zeolite

" Thézeta/ | Si0; AlLOs Fe:03 Ti0, K.0 P:0s | Khac
P mV | (%) (%) (%) (%) | (C6) | (%) | (%)
6,86 -55,7 34,835 | 36,684 | 23,994 | 3,184 | 0,499 | 0,292 | 0,511

Mau nudc Yéu cau chat
Théng sé Pon vi lugng nuéc
M1 M2 tudi rau [3]
pH - 7,31 7,29 6,5-8,4
TSS (mg/l) 220 | 1294 50
NHs* (mg/1) 18,1 8,3 5
NOs (mg/1) 5.2 7,48 15
NO.- (mg/1) 0,82 0,49 -
PO, (mg/1) 2,1 1,45 0,2
coD (mg/1) 164 116,3 60
BODs (mg/1) 67 57 30
Coliforms | (MNP/100mL) | 8450 9500 7.500
Pb (mg/1) 0,19 0,18 0,1
Cu (mg/1) 0,7 0,62 0,5
Zn (mg/1) 0,55 0,40 1,5
cd (mg/l) 0,035 | 0,032 0,01
As (mg/1) 0,14 0,12 0,05

Tu két qua trén cho thay, nudc song Nhué chua dap Ung yéu
cau chat lugng phuc vu cho muc dich tudi rau tai xa Tan Minh,
huyén Thudng Tin, TP Ha Noi.

2.2. Dé xuat lua chon céng nghé

Dua trén két qua phan tich chat lugng nudc song Nhué va yéu
cau chat lugng nudc phuc vu san xudt néng nghiép cho xa Tan
Minh, huyén Thudng Tin chd yéu la tudi rau. Véi tiéu chi sit dung

Than hoat tinh: Két qua cta nghién ctu trinh bay trong bai
bao da st dung loai than hat, kich thuéc 5-10mm, dién tich bé mat
tr 1.000 - 2.500 m?/g, gobm chti yéu la nguyén t6 carbon & dang vo
dinh hinh, c6 cdu tric rbng & bén trong.

Cudi s6i: Dugc mua tir kho cung cép vat liéu xay dung tai Ha
Noi, la vat liéu dang hatl6n nguén géc tu nhién. Kich thudc theo
dudng kinh trung binh ndm trong khoang 20-50 mm (thang
Kachinskii- Nga va Viét Nam ).

Hiéu sudat loai bd cac chat 6 nhiém trong hé théng loc da tang
phu thuéc chi yéu vao cau tao, chiéu day I6p vat liéu loc va tai
trong thay luc [1]. Nghién ctiu nay dugc thuc hién véi hé théng loc
da tang quy mo phong thi nghiém nham danh gia kha nang loai
bé cac chat & nhiém ¢6 trong nudc séng Nhué. K&t qua nghién ctu
dugc st dung lam ¢ s& cho tinh toan hé théng xdr ly nudc phuc vu
tudi rau chi phi thap.

2.3. M6 ta thi nghiém trong phong

Hé théng loc da
tdng quy mé phong
thi nghiém dugc thiét

ké theo nguyén tac t
dong chay lién tuc tai d
Phong thi nghiém g

Thuay lyc, Truong Dai 3
hoc Thay lgi. Hé théng Singk {
gém ciéc bo phan

chinh: bén chita nudc ke P T Y
dau vao, may bom cap ’ .
nudc lén bé loc da
tang b6 tri da ong,
zeolite, than hoat tinh,
cudi s6i, hé théng 6ng
dan nudc,...(xem Hinh -

- Hinh 1. M hinh thyc nghiém trong phong
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Cau tao I6p vat liéu loc da tdng gobm: da ong, zeolite, than hoat
tinh va séi d&. Mé hinh cé kich thudc LxBxH = 0,5x0,5x1,8 m.

Can cur két qua nghién ctu chiéu day I6p vat liéu loc téi uu [4],
chon chiéu day cac 16p vat liéu loc nhu sau: L6p da ong day 0,7m;
zeolite day 0,2m; than hoat tinh day 0,3 m; va séi cudi day 0,2m.

Dé chon muc téi trong t8i uu, nghién ctu thi nghiém vai 5 muc
tai trong nhu sau: 0,1; 0,15; 0,2; 0,25, 0,29 I/m?/s tuong duong vGi
8,64;12,96; 17,28; 21,6 va 25,0 m3*/m?/ngay.dém dé thir nghiém.

Mau nudc dau vao ctia mo hinh thi nghiém dugc Iy vao thang
6/2023 tai vi tri [y mau M2. Chat luong nuéc dau vao méd hinh
thuc nghiém thé hién tai cot chat lugng nudc dau vao tai Bang 6.

K&t qua thi nghiém véi cing 1 mau nudc dau vao cho 5 muc tai
trong thudy luc nhu sau:

Bang 5. Téng hop cac muic tai trong thiy luc lua chon thi nghiém va ky hiéu
Noi dung Tai trong muic 1 Tai trong muic 2 Tai trong muic 3 Tai trong muic 4 Tai trong muic 5
Ky hiéu g T2 T3 TT4 TT5
Tai trong 8,64m3/m?/ngd 12,96m3*/m?/ ngd 17,28m3*/m?/ ngd 21,6m3/m?/ ngd 25,0 m3/m?% ngd
3. KET QUA NGHIEN cUU 3. Ham lugng TSS theo cdc muic tdi trong thay luc thi nghiém

3.1. Két qud thi nghiém

K&t qua phan tich chat lugng nudc va hiéu qua xu ly cac chat 6
nhiém theo cac muc tai trong thay luc thi nghiém nhu sau:

1. Ham lugng BOD:s theo cdc muc tdi trong thiy luc thi nghiém

Higu suar xir by BOD, theo cic mire @i myng
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Hinh 2. D6 thi két qué va hiéu sudt x Iy BODs theo cdc miic tai trong

Muc tdi trong thi nghiém TT1 8,64m3/m?/ngay.dém cho hiéu
qua xt ly ham lugng BODs cao nhat. Mic tai trong thi nghiém TT5
25,0m3/m?/ngay.dém cho hiéu qua xt ly ham lugng BODs thap
nhat 39,5%. V&i cac muc tai trong thay luc TT4, TT5 thi ham lugng
BOD:s sau xt ly khong dap ung yéu cdu chat lugng nudc cho tudi
rau I16n nhat 1a 30 mg/I.

2. Ham lugng COD theo cdc muc tdi trong thay luc thi nghiém

Hiéu sudt xir I¥ COD theo cac mic tai trong

_ 160 100%
) - )
E 20 115 80% _
_5 60%4 ;
~ 80 - =13 ~52,1 — (] 8
2 52 38 sl VARG ige I
Ti 40 20%
oo 0%
Piuvie TTIL 12 I'T3 TT4 TTS5

Mifre tai trong
COD  ——Hiéu suat (%)

Hinh 3. Do thi két qua va hiéu sudt xi Iy COD theo cdc miic téi trong

Muc tai trong thi nghiém TT1 8,64m3*/m?*ngd va TT3
17,28m3*/m?/ngay.dém cho hiéu qua x ly ham lugng COD cao
nhat. Muc tai trong thi nghiém TT5 25,0m3/m?/ngay.dém cho hiéu
qua xtt ly ham lugng COD thap nhat la 39,1%.
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Hidu uat xur B TSS theo che mife @i rong
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Hinh 4. Do thi két qua va hiéu sudt xi Iy TSS theo cdc miic tai trong

VGi 5 muc tai trong thay luc thi nghiém déu cho hiéu suat
chénh léch nhau khéng qua 16n, dao dong tu 48,7% dén 67,8%.
Diéu nay ching té hé théng xu ly TSS tuong d6i hiéu qua va hiéu
sudt loai bo TSS ti 1é nghich véi tai trong thuy luc. Tuy nhién, vdi tai
trong thuy luc TT4, TT5 thi ham lugng TSS sau xU ly 1an luot la 51
mg/l va 67 mg/l, chua dap Ung yéu cau chat lugng nudc tudi rau la
50 mg/l.

4. Ham lugng amoni theo cdc mic tdi trong thay luc thi nghiém

Hidu st xir 1 NIHL™ theo céc mirc & rong
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Hinh 5. Do thi két qua va hiéu sudt xi Iy amoni theo cac miic ti trong

Tu d6 thi két qua cho thay, hiéu qua x{ ly amoni ti 1& nghich vai
tai trong thay luc cGa hé thong. Hiéu suat xt ly amoni dat 45,3%
VGi tai trong thay luc 8,64 m3/m?/ngay.dém va giam dan chi dat
32,9% vdi tai trong thay luc 25 m3/m?2/ngay.dém. Trong do, véi cac
tai trong tU 8,64 m3/m?/ngay dén 17,28 m?*/m?/ngay co hiéu suat
x0 ly amoni chénh léch khéng nhiéu va tueng ddi cao. Ham lugng
amoni sau x{ ly dat yéu cau chat lugng nudc tudi rau.

Vdi tai trong tu 21,6 m3/m?/ngay.dém va 25 m3*/m?/ngay.dém
hiéu suat loai bd amoni gidam nhanh va ham lugng amoni trong
nudc sau xu ly chua dat yéu cau chat lugng nudc tudi.

Diéu nay dugc ly gidi do trong hé théng tao ra moi trudng co6
cac vi sinh vat hiéu khi va thiéu khi phan hiy amoni cé trong nudc
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theo cac phuong trinh (1) va phuong trinh (2), d6ng thoi mét phan
NOs, NO> cling dugc hap phu trén bé mat da ong lam qua trinh xu
ly amoni hiéu qua hon [1].

e Giai doan nitrit héa (hi€u khi):

NHs* 41,50, NOz +H20 + 2H*

Nitrobacter
va NOz + 0,50, Nitrosonomas NOs- Q)]

e Giai doan phan nitrat hoa (thi€u khi):

4NOs™ + 4H* +5Chau co 5C02 +2N2+ 2H20 (2)

5. Ham lugng PO+* theo cdc muc tdi trong thdy luc thi nghiém

Hidu suit xur Iv PO theo cdc mic tai trong
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Hinh 6. D6 thi két qua va hiéu sudt x{ Iy tong PO, theo cac mic tdi trong

K&t qua trén cho thay, hiéu qua xt ly phot phat cao, dat tur
86,5% dén 91,2%. Hau hét chi tiéu vé phot phat sau xtr ly déu dat
nhé hon 0,2 mg/l trh TT5 tuong Ung vdéi tai trong 25
m?3/m?/ngay.dém. Diéu nay cing phu hgp véi cac nghién ciu tai
[1]1do I6p vat liéu da ong c6 kha nang hap phu phét phat cao.

6. Ham lugng Coliforms theo cdc muc tdi trong thay luc thi

nghiém

Higu suat xar Iy Coliform theo cac mue tan frgng
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Hinh 7. D6 thi két qua va hiéu sudt xtt Iy tdng Coliform theo cac mifc tai trong
Hiéu suat loai bé Coliforms clia hé théng tuang doi cao, tat ca

céc tai trong thi nghiém déu cho két qua dat yéu cau vé vi sinh va
hiéu suat loai bo vi sinh ti 1& nghich v&i tai trong thuy luc thi
nghiém véi moé hinh.

Chu yéu Coliforms dugc loai bd cung véi qua trinh xt ly cac

chat 6 nhiém. Déng thoi, bé mat hat vat liéu loc hinh thanh Ip
mang vi sinh nén khi nudc di qua thi vi khudn ciing dugc giir lai
trén bé mat I6p mang vi sinh nay.

K&t qua cho thay, vdi cac tai trong thuy luc thi nghiém thi chi

tiéu Coliforms déu dap Uing yéu cau véi nudc tudi rau va khéng can
st dung thém bién phéap khac dé khir trung.

7.Ddnh gid lua chon muc tdi trong téi uu
Téng hop dugc két qua phan tich ham lugng céac chat va tinh

toan hiéu suat xt ly cac chat theo cac mc tai trong thay luc lya
chon thi nghiém nhu sau:

Bang 6. Téng hgp két qua phan tich va tinh todn hiéu suat xi ly cac chat 6 nhiém theo cac miic tai trong thiy luc thi nghiém

Paura
N v Pau TT1 TT2 TT3 TT4 TT5

Thong s6 R — — — = =

vao Paura H,'eu Paura H,'eu Paura H,'eu Paura H,'eu Paura H,'eu
suat (%) suat (%) suat (%) suat (%) suat (%)

pH 7,2 7.3 - 7,2 - 7,2 - 7.3 - 7.3 -
TSS 130,5 42 67,8% 43 67,0% 45 65,5% 51 60,9% 67 48,7%
NH4* 8,5 4,65 45,3% 4,72 44,5% 48 43,5% 5,07 40,4% 5,7 32,9%
POs* 1,7 0,15 91,2% 0,15 91,2% 0,17 90,0% 0,2 88,2% 0,23 86,5%
CcOoD 115 52 54,8% 53,8 53,2% 55,1 52,1% 60,7 47,2% 70 39,1%
BOD:s 59 26 55,9% 27,2 53,9% 28 52,5% 304 48,5% 35,7 39,5%
As 0,13 0,03 76,9% 0,02 84,6% 0,03 76,9% 0,034 73,8% 0,039 70,0%
Pb 0,19 0,06 68,4% 0,067 64,7% 0,071 62,6% 0,075 60,5% 0,079 58,4%
Cu 0,62 0,15 75,8% 0,23 62,9% 0,25 59,7% 0,29 53,2% 0,31 50,0%
Zn 04 0,12 70,0% 0,12 70,0% 0,15 62,5% 0,2 50,0% 0,22 45,0%
Cd 0,02 0,01 50,0% 0,01 50,0% 0,01 50,0% 0,01 50,0% 0,01 50,0%
Coliforms 8500 3500 58,8% 3700 56,5% 3780 55,5% 4500 47,1% 4950 41,8%

T két qua thi nghiém cho thay, muc tai trong 8,64, 12,96 va 17,28
m3/m?/ngay.dém c6 hiéu qua xt ly 8n dinh va cao hon so véi cac tai
trong con lai, chat lugng nudc sau xtr ly déu dat yéu cau chat lugng
nuGc tudi rau. Véi cac tai trong con lai, mot vai thdng s nhuNH.®,
COD, BODs, Zn chua dat so véi yéu cau. Do vay, trong nghién ctiu nay
dé xuat lya chon tai trong thay luc 17,28 m*/m?/ngay dém lam théng
58 thiét ké van hanh mo hinh thi nghiém.

3.2. Tinh todn thiét ké céng trinh xir Iy nuéc cho tuéi rau

Nhu cdu nuéc tu'éi va céng sudt hé théng xir ly

SU dung tai liéu khi tugng tram Thudng Tin, Ha N&i tir nam 1993-
2017 va tai liéu thé nhudng, cay tréng,... clia khu vuc nghién cuiu, Gng
dung phan mém Cropwat 8.0 dé tinh hé s tudi cho rau khu vuc huyén

Thudng Tin. Véi thoi gian tudi 12h/ngay, tinh dugc hé s6 tudi, g la 1,79
(I/s.ha). Luu lugng nudc can tinh theo cong thic sau:

Q, = *F*86.400/1000  (m’/ngdy)  (3)

Trong do:

qg: hé s6 tudi cho rau (I/s/ha); q=1,79 (I/s/ha)

F: dién tich tuéi (ha).

Theo két qua diéu tra, dién tich trong rau trung binh ctia 01 ho

gia dinh tai khu vyc nay 1a 1.240 m2= 0,124 ha.

Do vay, luu lugng nudc trung binh can cho tudi cia ho gia dinh la:
th = g*F*86.400/1000 =1,79* 0,124*86.400/1000 = 19,2

(m3/ngéy)
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Théng sé thiét ké cum xir ly

a. Kich thuéc ngan diéu hoa:

- Cong suat cta hé théng Q = 19,2 m3/ngay.dém; hé théng
hoat dong 24 tiéng/ngay

- Dung tich httu ich, Vhi = T*(Q/To) = 2,4*(19,2/24) = 2,00 (m?)

Trong do6:

Ta: thdi gian luu nudc (gio); Th = 2,4 gid

Q: Luu lugng nudc can xtt ly (m3/ngay) ; Q = 19,2 m3/ngay.dém

Tc: Thoi gian cum xt ly MF hoat dong trong ngay (gio); Tc = 24 gid

Chiéu cao bao vé hp, = 0,3 (m)

- Chon kich thuéc xay dung ngén diéu hoa nhu sau LxBx(Ha +
hey) (m?)

Kich thudc xay dung (m) Dung tich hitu ich
(m?)
L B Hn Hp
1,0 1,0 2,2 2,5 2,2

b. Kich thuéc ngadn loc:

- D4 ong co kich thudc tir 3-5cm, hoat dong theo ca ché loc
sinh hoc cla I6p mang hinh thanh sau khi da hoat déng 6n dinh,
hdp phu cac chat 6 nhiém chu yéu la amoni nh& cac ion c6 trong
vat liéu da ong va bd sung Oz cho nudc nhd qua trinh gidi phong
nguyén ti Oxi trong da ong.

- P4 ong c6 d6 réng 16n, dién tich bé mat da ong dat 120
m%m3 > 90 m¥m? theo TCVN 7957:2023, nén dam bdo dé théng
gio tu nhién ma khéng can théng gié cudng buc.

- Chiéu day I6p vat liéu 1,4 m bao gém da ong, zeolite, than
hoat tinh, séi d&; tai trong thay luc tinh toan cho bé loc 1a 17,28
m3/m2.ngay

Dién tich ngan loc: F. = Q/qtl (m?) =19,2/17,28=1,1 (m?)

Trong dé:

g: Tai trong thdy luc tinh todn (m*/m2.ngay);, q = 17,28
m3/m2ngay

Q: Cong suat xtr ly (m3/ngay); Q= 19,2 m3/ngay.dém

Hvie = hst hthan + hzeolitet has ong = 02+03+02+0,7=14m

Chon chiéu cao I6p nudc hn = 0,8m; chiéu cao bao vé hy, = 0,3
m (TCVN 7957:2008)

H: chiéu cao cta ngan loc (m), H = Hwi + hn + hey = 1,4+0,8 +
0,3=2,5(m)

Kich thuéc xay dung ngan loc:

Kich thudc xay dung (m) Dung tich hitu ich
(m?)
L B Hn Hb
1,1 1,0 2,2 2,5 2,42

Tinh toan kha nang loai bo cac chat 6 nhiém chinh:
L-=L*u/100 (mg/l)

Trong do6:

Q: Cong suat x ly (m3/gio)

qu : tai trong thay luc (m3/m?2.gio)

L.: N6éng d6 chat 6 nhiém dau vao (mg/l)

L:: Nong d6 chat 6 nhiém dau ra (mg/1)

p: Hiéu sudt x ly chat & nhiém (%)

Kich thudc xay dung ngan trung gian (ngan chia):
Chon kich thudc ngan trung gian nhu sau: LxBxH (m?3)

Kich thudc xay dung (m) Dung tich hitu ich

L B Hn Ho (m?3)

1,0 1,0 2,2 2,5 2,2

Kich thugc téng xay dung cum bé xUt Iy cho tudi rau nhu sau:

Kich thudc xay dung cum xd ly (m) Dung tich hitu ich

L B Hn Hb (m3)

3,8 1,0 2,2 25 6,82
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Hinh 8. C&u tao bé loc da tang xit Iy nudc cap cho tudi rau quy md hé gia dinh
Téng chi phi dau tu xay dung cho mét bé loc xtr ly nudc cap

cho tudi rau quy mé ho gia dinh la 47,5 triéu déng.

4, KET LUAN

Nudc séng Nhué c6 néng do cac chat 6 nhiém tuong doi cao,
dac biét 1a BODs, COD va NH4*. Chat lugng nudc séng chua dam béo
an toan cho tudi rau, dac biét la cac loai rau an la.

St dung cdng nghé loc da tang vai I16p vat lieu gom: I6p da
kich thudc 0,05 cm, day 70cm; than hoat tinh 5-10 cm day 0,3 m;
zeolite hat d30 day 20 cm va sdi cudi d& c& 5 cm, day 20 cm cé thé
cdi thién dugc chat lugng nudc sdng Nhué. Hiéu suat loai bo TSS
tuong déi cao 48,7 - 67,8% nhd co ché loc; hiéu qua xur ly BODs,
COD dat trong khoang 39,1 55,9% nhd su tiéu thu chat hitu cg boi
vi sinh vat va than hoat tinh, hiéu sudt xtr ly NH4* tor 32,9 - 45,3%
nh& ca ché phan huy vi sinh va hdp phu clia da ong; ham lugng
PO.* va kim loai ndng trong nudc dat hiéu suat x ly rat cao nhg
lién két ion trong thanh phan khoang chat ctia da ong. Vi tai
trong thay luc 18,28 m3/m?/ngay.dém thi nudc séng Nhué sau x{
ly dap tng yéu cau chat lugng nudc dung cho tudi rau.

Ung dung két qua nghién cdu thiét ké hé théng xr ly nudc
song Nhué cong sudt 19,2 m3/ngay dap ung yéu cau chat lugng
nudc dung cho tudi rau quy mo ho gia dinh.
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Thuc trang veé t6é chuc khong gian kién truc
doanh trai quan doi tai cac dao Viet Nam

The current situation of the organisation of architectural space in military bases on islands

in Vietnam

> THS.KTS BUI THI KIM DUNG
Vién Thiét k&, Téng cuc Hau can

TGM TAT

Bai bao nghién ciu ting quan vé thyc trang td chirc khdng gian kign
tric doanh trai quan ddi tai cac dao Viet Nam. Xac dinh cac nguyén
téc co bén [am co si cho viec dé xudt nhitng gidi phap td chic khang
gian kign tric doanh trai quan dai trén dao, D8 xudt mat ma hinh vé
td chirc quy hoach va td hop khang gian kign tric cac cong trinh
doanh trai quan dai trén dao Viet Nam theo hudng dac tho.

Tir khaa: Td chic khang gian; dao Viet Nam; doanh trai quan dai.

ABSTRACT

The article studies the reality of the organisation of architectural
space in mititary bases on islands in Vietnam. |t aims to establish
the fundamentals for the proposals of some solutions to arrange
architectural space for military bases on islands, and to propose a
typical model for reorganizing and planning architectural space for
the infrastructures of military bases on Vietnamese islands.
Keywords: Institute of Design; general department of logistics;
ministry of defence.

1.DAT VAN DE

Trong méi trudng quan doéi, hé théng doanh trai dugc thiét
ké va trién khai theo tinh d3c thu, nham dap tng moi nhu cau vé
lam viéc, &n &, sinh hoat, hoat déng vin hoa thé duc thé thao,
cham séc suc khoe, v.v...va san sang chién dau. Chinh vi vay,
kién truc trong doanh trai quan déi néi chung, doanh trai quan
doi tai ddo néi riéng rat can cé nhing giadi phap nghién ciu, thiét
ké phu hop véi cac yéu cau céng tac, huan luyén cing nhu cac
diéu kién dam béo ddi séng cho bo déi trong thai binh cling nhu
tinh co dong trong thai chién.

Bién, ddo Viét Nam c6 vai trd dic biét quan trong trong chién
lugc phat trién kinh té - xa hoi, bdo ddm qudc phong - an ninh dat
nudc. Bao vé chl quyén bién, dao la mot trong nhiing nhiém vu
quan trong hang dau ctia Quan doi nhan dan Viét Nam, vdi vai tro
13 luc lugng nong c6t. Van kién Dai hoi Xl cha Dang tiép tuc khang
dinh: “Kién quyét, kién tri dau tranh, bao vé viing chéac doc lap, cha

quyén, théng nhat, toan ven lanh thé, viing trdi, vung bién cta T6
quéc”. D€ thuc hién thing lgi nhiém vu bdo vé cht quyén bién, dao,
doi héi phai phat huy stic manh téng hgp clia quan doi, trong dé
nhan t& chinh tri - tinh than, 8n dinh sinh hoat cho quan nhan gil
vai trd nén tang dé xay dung va phat huy cic nhan té khac, tao
thanh stic manh t8ng hop trong bao vé chd quyén bién, dao. Do d6
vai trd xay dung doanh trai quan déi trén bién dao vé cling quan
trong, can thiét dap Ung chu truong ctia Dang va Nha nuéc.

Bén canh do, bién déo chiu nhiéu yéu t6 ty nhién khic nghiét,
cac diéu kién vé kinh té, xa hoi con nhiéu khoé khan. Tat ca yéu té dé
doi hoi can cé moét mai truding doanh trai phu hgp, viia tuan thi tinh
dac thu quan déi vira phai chiu dugc cac tac dong khic nghiét cda
thién nhién, bé tri sao cho phu hgp véi dia hinh, tam ly tinh cadm clia
can bo, chién si yén tam cdng tac. Viéc td chiic khong gian doanh
trai tai cac dao la mét bai toan kho.

Trén thuc té€ da chua c6 mét nghién ctu chinh thic nao dé cap
day du viéc té chic khong gian kién tric doanh trai quan doi tai dao
Viét Nam. C6 nghién ctru vé mau céng trinh don I& nhung méi chi
duing & viéc cai tién loai hinh ctia s6 dé giam thiéu tac dong mua gié
hay st dung hé gidng chéng bao danh cho mai ngéi.. Cac cong trinh
trén dao xay nguyén mau trén dat lién.

Chinh vi vay, dé tai “Té chitc khéng gian kién tric doanh trai
qudn déi tai cdc ddo Viét Nam” 1a mot hudng nghién cliiu mai, dap
Uing dugc yéu cau cap thiét vé viéc can c6 dé tai nghién cdru chuyén
sau vé kién tric doanh trai quan doi tai cac dao, nci ma diéu kién
lam viéc va sinh hoat cla cac can bd chién si con nhiéu khé khan,
thi€u thén cd vé vt chat 1an tinh than.

Y nghia khoa hoc:

Dé xuat dugc hé théng ly ludn, nhan manh cac nguyén ly cé tinh
kha thi vé cong tac t6 chuc khong gian kién tric doanh trai quan doi
tai dao Viét Nam.

Xac dinh céc nguyén tic ca ban dé lam co s& cho viéc dé xuit
nhing giai phap t8 chiic khéng gian kién tric doanh trai quan doi
tai cac dao Viét Nam.

Pé xuat dugc mét s6 md hinh vé té chiic khéng gian kién tric
doanh trai quan doi tai cac dao Viét Nam theo huéng dac thu.

Cac dé xuat nham tao ra moi trudng sinh hoat cho can b, chién
si thich (g vai diéu kién tu nhién - khi hau, kinh té - xa hoi. Pay c6
thé& dugc coi la nhiing kién thic bé sung cho bai gidng chuyén dé
vé cac céng trinh doanh trai quan d6i & nhiing dia ban c6 nhiéu dac
thu. La tai liéu hoc tap, nghién cttu tham khao cho hoc vién, gidng
vién nganh kién tric n6i chung va chuong trinh dao tao ky sunganh
doanh trai hau can nai riéng.

Y nghia thuc tién:
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Nhiing két qua nghién ctu dat dugc c6 thé Ia nhiing ggi y trong
cbng tac tu van vé t6 chiic khong gian kién tric doanh trai quan doi
tai cac ddo Viét Nam.

K&t qua nghién cliu clia dé tai c6 thé b sung cac co sé phap ly
vé quy chuén tiéu chudn thiét k& cac cdng trinh dic thu ngoai bién
déo, lam co s trién khai cac m6 hinh T8 chiic khong gian kién trac
doanh trai quan déi tai cac dao Viét Nam, gép phan tao huéng di
mdi, h6 trg qua trinh thiét ké cédng trinh doanh trai. Phu hgp lam tai
liéu tham khéo, hudng dan thiét ké trong cong tac xay dung co ban
toan quan, gop phan xay dung doanh trai” xanh, sach, dep”

2. THUC TRANG TG CHUC KHONG GIAN KIEN TRUC DOANH
TRAI QUAN POI TAI CAC DAO VIET NAM

Dua vao dic diém cac dao, Doanh trai da phan theo vai trd nhu dao
quan sy, dao quan dan ciing sinh séng va dao du lich. Quy hoach doanh
trai cing dua theo quy mé, tinh chat, dic diém cac dao.

Ddo Hd Thi

Hinh 1. Ddo chi ¢6 quan sy cu tri

BPdo nhé (cha yéu la ddo qudn su) Thudng la cac dao dién tich
nhé hodc vi tri nguy hi€ém trong viing quan sy vi du nhu dao Son Ca,
Da Thi, C8 lin...nhing dao cé dién tich nhd, xa dat lién, la cac dang
dao chim hodc diéu kién tu nhién khéng phu hop dé ngusi dan sinh
s6ng nén doanh trai cing quy mé nho, chi ¢ cac cdng nang chinh
cla doanh trai. VGi nhitng dao c6 quy mo nhd, dién tich doanh trai
chi dap Ung t6i thiéu cac nhu ciu vé dn & va lam viéc. Giao théng
két néi cac dao nay vai dat lién hodc cac dao khac vo cung khé khan.

bt ; R e e 7 L A
Hinh 2. Mt s6 doanh trai quan ddi trén ddo dién tich l6n [3]

Nhin chung trén dao dién tich cac khu chic nang trong doanh
trai quan doéi phu thudc vao dién tich dao, c6 thé bing hoic nhé
hon nhiéu so véi trén dat lién. Khu ting gia trén dao thudng tan
dung khoéng gian tréng dé tréng trot, canh tac, dap Ung toan bd
hodc mét phan nhu cau cda bé doi.

Bdc diém quy hoach: Trong doanh trai quan doi trén dao, d6i
V@i cac doanh trai c6 vi tri sat bién, cac hang muc céng trinh thudng
c6 mat chinh hudng ra bién, két ndi vdi nhau theo nguyén tic nha
chi huy la trung tam. Cac coéng trinh doanh trai quan doéi trén dao
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Trén dao chi cé luc lugng quan doi lam nhiém vu.

Véi cac dao chim xung quanh la bai da san ho, doanh trai quan
doi dugc xay dung theo dang cong trinh nho goi la nha lau bén. Day
dugc coi la loai ddo nhd nhat trong cac dao co dién tich nho 1én khoi
mat nudc ma c6é ngudi sinh séng. Trén dao, cac quan nhan lam
nhiém vu truc chién va bdo cdo tinh hinh vé s& chi huy. Hang thang
sé ¢6 tau hau can chéd vat chat hau can, thay thé nhan sy hay cac
doan cong tac dén lam viéc. Dién tich trén dao dugc tan dung toi da
cho nhu cau lam viéc va sinh séng cta can bd, chién si. Viéc van
chuyén luong thuc thuc phdm khé khdn nén mé hinh trén dao chi
c6 quan sy tan dung téi da kha nang tu cung ty cap. Lugng nudc
ngot chd yéu thu dugc ti nuéc mua dugc trir vao cac bé, dung cho
sinh hoat va tudi tiéu nhung cling rat han ché. Uu diém la lugng hai
san trén bién phong phu nén day ciing la nguén luang thuc déi dao
dé duy tri cudc séng. Hién nay trén cac dao quan su théng tin lién
lac qua hé théng rada chi dung cho céng viéc nén viéc két néi thong
tin vai dat lién gap nhiéu kho khan. Hién nay, ap dung khoa hoc
cédng nghé nén nhiéu dao da dugc trang bi hé théng pin nang lugng
mat trdi, cung cap du dién nang phuc vu yéu cau nhiém vu ciing
nhu d&i séng hang ngay clia can bo, chién si.

Ddo dién tich I6n (ddo qudn dén ciing sinh séng va ddo du lich)
la ddo co dién tich |6n, gan bg, giao théng va thuong mai thuan tién
nén dién tich cac khu doanh trai quén déi thuong duoc xay dung
vGi quy mo tuong duong trén dat lién, vai day da cadc hang muc dac
thu cho tiing don vi cling nhu quan binh chdng. Cac hang muc nay
bao gém: Nha s& chi huy, nha &, nha an, bép, nha H6 Chi Minh, kho
vat tu hau can, kho v khi, bai luyén tap, san tap trung giéu duyét,
khu tang gia, khu vudn thudc nam...va nhiéu naoi c6 ca nha cong vu
phuc vu nhu cau sinh s6ng cda quan nhan va gia dinh. Khéng gian
kién tric thudng bam theo cac mau thiét ké dién hinh cho doanh
trai trén dat lién: st dung hé [uégi cét, hinh thic va ngén ngir kién
truc, cac khéng gian chuc nang...giéng nhau ma chua mang tinh
dac thu riéng cia mbi vung mién noi déng quan.

cang nhutrén dat lién thudng c6 chiéu cao tir01 dén 02 tang, thuan
tién cho viéc tap trung theo hiéu lénh. Tuy nhién d€ gidm thiéu dién
tich xay dung va danh nhiéu khong gian cho cay xanh, canh quan
va cac khéng gian khac cling nhu du trit phat trién, cac hang muc
cong trinh chinh nhu nha lam viéc, nha &, nha cong vu... thudng
dugc xay ti 5 tang trd xuéng. Cac hang muc nhu dai quan sat, tram
thong tin, ra da thudng dugc dat tai cac vj tri cao, doéi khi tich hop
trén tang cao nhat cdia cac hang muc chinh. Hé théng giao thong
trong doanh trai thudng dugc thiét ké theo hinh dang 6 cd, két ngi
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mat thiét véi nhau, trung tam la khu nha chi huy va san tap trung
diéu duyét. Cac hang muc phu trg va khu huén luyén thudng bé tri
phia sau khu dat. Hé thong ha tang ky thuat déng bo di kem véi
ting hang muc céng trinh theo tling quy mo tuong Ung.

Tuy nhién quy hoach doanh trai dua ra rat chung ap dung cho
tat ca cac dao giéng trén dat lién, chua dya vao dac thu hinh thai
cla ting loai dao cling nhu diéu kién tu nhién cla vung bién dao.

Ddc diém kién tric: Doanh trai quan déi tai ddo Viét Nam
thudng dugc thiét ké va xay dung véi hinh thiic don gian, cac khéi
d6i xtiing nhau, n8i bat véi hé mai déc va cot ndy trén mat ding. Do
suat dau tu thap va dién tich bj giéi han theo tiéu chuin nén cac
céng trinh trén dao thudng dugc ldy theo méau trén dat lién, nham
gidm thiéu t6i da chi phi xay dung.

Doanh trai trén ddo (n (6 Doanh trai trén ddo Tran

Hinh 3. Mot s6 cng trinh doanh trai trén dao Viét Nam

Tuy nhién nhiéu cong trinh chua dap (ing dugc cac yéu cau phu
hop véi bién d6i khi hau, chua tan dung dugc Igi thé va dic trung clia
vatliéu dia phuong cling nhu chua thé hién duoc tinh d3c thu clia quan
d6i, van hoa vung mién. Nhin chung, cac cong trinh kién tric trong
doanh trai quan doi trén dao chu trong dén cong nang st dung ma
chua dugc quan tam ding muc vé hinh thic va ngon ngl hinh khéi
cling nhu chi tiét mat diing. Do vay néu chi nhin qua hinh anh sé rat kho
phan biét doanh trai ctia dan vi dong quan trén dao hay trén dat lién.
Nhi€u hang muc con st dung clia go tiép xuc truc ti€p vai ndng gid va
mua bao, khién chat lugng bi anh hudng sau vai ndm dua vao st dung.
Mt dimg da sir dung hé thdng vach kinh dé chdn mua gié cho hanh
lang nhung gidi phap xtrly con nhiéu bét cap, anh hudng dén thong gié
chiéu sang tu nhién cho céng trinh.

3. NHUNG VAN DE TON TAI TRONG TRONG TG CHUC KHONG
GIAN KIEN TRUC DOANH TRAI QUAN BOI TAI CACDAO VIET NAM

+ B&t cap vé quy hoach: canh quan, méi truéng chua bam sat hé
sinh thai va diéu kién tu nhién;

+ Bat cap vé kién trac: Kién tric qua don gian khéng mang dac
thu cda cong trinh trén dao

4. HUGNG NGHIEN CUU VA CAC VAN BPE TRONG TG CHUC
KHONG GIAN KIEN TRUC DOANH TRAI QUAN POI TAI CAC PAO
VIET NAM

- Huéng nghién ciru: Do t6 chiic khong gian kién truc doanh trai
quan doi tai cac dao Viét Nam con nhiéu bat cap nhu da néu trén
day, vi vay, hudng nghién ciu chinh la gidi phap cho khéng gian
doanh trai thich nghi t6t nhat véi diéu kién ty nhién khac nghiét
vung ddo ciing nhu dap ting yéu cau vé tinh dac thu sinh hoat, huan
luyén cda doanh trai quan doi.

- Cdc véin dé tdp trung giai quyét trong dé tai: Trén cc sG cla
nhiing van dé bat cap da néu ra va lya chon huéng nghién ctu. Cu
thé, dé tai giai quyét cac ndi dung chinh sau day:

- V& quy hoach: Dé tai dé xudt cac giadi phap nham giai quyét
nhimng bat cap nhu xac dinh vi tri doanh trai theo nhiém vu tiing
dan vi, t8 chic tdng mat bang theo hinh thai khu dat, phu hop véi
diéu kién ty nhién viing dao ciing nhu dap Ung tinh dac thu cla
doanh trai quan doi. Dic biét dé xuat dugc su bién d8i khéng gian
nham gan két doanh trai quan doi véi cong trinh dan sinh trong thaoi

Doanh tri trén ddo Ly Son

chién ciing nhu thdi binh.

- V& kién truc: Dé tai dé xuat hinh thuc cong trinh phu hop khi
hau khéc nghiét vung bién dao, mat bdng phét trién theo modun
rat phu hgp su linh déng vé bién déi quan s va muc dich st dung
khong gian clia quan doi.

5. MOT SO GIAI PHAP TG CHUC KHONG GIAN KIEN TRUC
DOANH TRAI QUAN DOI TAI DAO VIET NAM

a) Quy hoach

Can cUr nét dac thu Quan déi cé nhiéu dan vi, mbi don vi c6 mot
nhiém vu riéng. Phong khéng c6 nhiém vu bao vé canh gilr bau troi,
B6 binh va Bién phong ddm bao binh yén dat lién; Canh sat bién va
Hai quan bam dat git bién. Ti nhiém vu d6 dan dén vi tri quy hoach
cac don vi sao cho thuan tién lam nhiém vy nhat. Can c vao nhiém
vy, dac thu ting don vi, dé xuat phuang an vi tri cia cac don vi: Bo
binh va bién phong nam dat lién trung tm dao; cdnh sat bién va hai
quan ndm sét bién ven ddo hay phan theo c6t cao do so v6i mat
bién: Canh sét bién, Hai quan thap nhat; B binh lung chling gilra,
bién phong bao vé riing nui nén vi tri luén cao nhat. Bén canh do tai
cac dao, doanh trai quan doi thudng dat nhimng noi thoang, dé quan
sat thuan tién canh gac, tuan tra.

o3

1- Hilf quin
2- Cilng binh
3 Bién phing.
£ PKKQ

Hinh 4. Vi tri doanh trai trén déo theo ddc trung nhiém vy, dia hinh

Trén dao doanh trai van c6 cac khu chiic nang chinh theo quy
dinh nhu doanh trai dat lién gébm: Khu trung tam (bao gém s& chi
huy, lam viéc, hoc tap...); khu sinh hoat (bao gém ngu, nghi, vui choi
gidi tri, cac hoat ddng tap thé); khu huan luyén thao trudng, bai tap;
khu hudn luyén diéu I&nh, rén luyén thé luc va hoat déng thé thao;
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khu kho tang, ky thuat; khu tang gia san xudt; khu du trit phét trién
[1]. Ngoai ra doanh trai ven bién c6 thém hang muc cau tau. Bay
cling la mot trong nhiing nét dac trung cta doanh trai trén dao.

‘ KHU SINH HOAT

| oo muin vovew piEv g |

DOANH TRAI
| REN LUYEN THE DYC THE THAO |

S0 d6 1. Cdc khu chiic ndng chinh trong doanh trai

Hinh thai khu dat anh hudng dén viéc bé tri cdng trinh, méi khu
dat hinh khac nhau sé tao ra mét kiu sap x€p cong trinh riéng. Theo
hinh thai khu dat, cac céng trinh bo tri theo cac hudng khac nhau.
D0Gi véi doanh trai, viéc xac dinh hinh thai bé tri cac khu vuc chic
nang cha yéu phu thuéc vao hinh dang, dia hinh khu dat va cac doi
héi vé hoat déng tac chién quan su. Khu dat hinh tron, huéng quan
sat nhiéu nhat nén cac céng trinh c6 thé bé tri tu do cac mat ctia khu
dat. Hinh vudng va hinh tu do sé it lua chon huéng ti€p can hon. Khi
quy hoach, lya chon vi tri cho cac céng trinh, trudc tién can xac dinh
vi tri khu trung tdm vi khu trung tam vé nguyén tac la noi vi tri dep
nhat va can c6 giao théng thuan tién dén cac khu chiic nang khac.

1 x>
LT <

%D@

©
©:0

So do trung tam So do theo dhieu dai khu

Hinh 5. Cac hudng b tri cong trinh theo khu dat
Cé 2 vi tri ddt khu trung tam: phuong an 1 dat khu trung tam &
chinh gitta khu dat, sau d6 cac khu chiic nang khéac bo xung quanh,
phuong &n nay thich hop vai dat c6 chiéu rong dai tuong duong
nhau. Phuong an 2, khu trung tdm nam sat giao théng chinh thuén
tién vé giao théng cling nhu khoe su hoanh trang, phuong én thich
hap véi dat chCIr nhat...

\ .

Sor d6 hén hop

So dé So'do

trung y theo

tdm L chidu dai
/ khu ddt

PAI: Khu trung tam nam PA2: Khu trung tam ndm
giira cdc khu chirc nang

Hinh 6. Cac phuong an b tri vi tri trung tam.

M6t néi dung quan trong d6i véi viec phan khu chic nang
doanh trai la phai xac dinh dugc vi tri clia cac khu vuc chiic nang.
Chon dugc cac vi tri tét bdo dam cho cac hoat dong dién ra trong
cac khu vuc chiic ndng dugc thuan tién, khong bi anh hudng tiéu
cuc bdi cac yéu t6 tac dong. Ngoai ra, vi tri clia cac khu chiic nang

sat dwong giao thong
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con phai ddm bao méi lién hé t6t véi cac khu vuc chic nang khac,
tao ra mot day chuyén hoat déng t6t cho toan doanh trai va méi lién
hé véi bén ngoai doanh trai (néu can thiét).

Do van dé dam bao an ninh, quéc phong, dac thu nén doanh
trai van can tao ra I6p ngan cach véi cac khu xung quanh.
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Hinh 7. Xay dung ranh gi6i giiia khu quén su va dan sy

Trong quan déi do tinh dac thu huédn luyén nén cac céng trinh
thudng xay thap tang. Dac biét trén dao dé dap Ung thudi tiét khic
nghiét va ddm bao an ninh quéc phong. Bai viét dé xuat chiéu cao
mot s6 hang muc trong doanh trai nhu bang sau
Bang 1. Lua chon sé tang cho cac hang muc trong doanh trai

Tén hang muc Vi tri S4 tang dé xuat
S& chi huy Khu trung tam 2-3tang
Nha & can b, chién si Khu sinh hoat 1-2 tdng
Phong H6 Chi Minh Khu sinh hoat 1tang
Nha an Khu sinh hoat 1tang
Kho Khu kho tang 1tang

Cac hang muc céng trinh trong doanh trai nam xem k& nhimng
tan cay xanh bao quanh mét san réng - noi dién ra cac hoat déng
tap thé cla toan doanh trai. Pay cling la mét nét dac trung trong
doanh trai quan doi. Cac hang muc khu trung tam, khu sinh hoat
dugc uu tién hudng tét, hang muc phu trg dugc day vé phia sau va
thudng cudi hudng gié. Quy hoach tao nén moét téng thé hai hoa,
théng nhat cao. Huéng clia cong trinh cing anh huéng nhiéu.
Huéng Nam ludn dugc coi la hudng dén gié t6t, khi lam céng trinh
theo huéng nay cé thé tranh dugc nhiing tia ndng truc ti€p cla mat
troi bGi mat trai moc dang Bong va lan dang Tay.

>- : r

2N KHIVIC QAN BOS GROTHONG  KHIVUIC HUAN LUYEN AN TUNREN

Hinh 9. Gidi phdp quy hoach tan dung diéu kién tu nhién
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Khéng gian trd &n, nam & vi tri trung tam, khong gian nay dugc
t6 chiic gan cac khu chiic nang chinh. Ngoai ra, né cliing gén chat
vGi khéi phu,...dé thuan tién cho viéc quan ly va trién khai ciu ho,
cliu nan. Khéng gian déc thu dugc t6 chiic hé trg cho viéc trién khai
cac hoat dong dién tap, huan luyén dugc thuan lgi trong moi diéu
kién thai tiét. Mat khac, & vi tri nay cling tao ra dugc diéu kién thuan
lgi cho céng tac quan ly va té chic thuc hién viéc cdu hé, cliu nan
hay Iuu trd tam thai clia cu dan

Hinh 11. Phuong én bién ddi linh dong khdng gian doanh trai

b) Kién tric

Xuat phat ti yéu cau linh ddng thay déi s6 quan, thay d&i muc
dich st dung, mat bang dugc chia theo block 3,6m truyén théng
dam bao cac khéng gian chiic nang theo yéu cau, thuan tién bé tri
noi that theo mau théng nhat toan quan. Mat bing duoc t8 chic
linh hoat tuy theo quan s6 cla tiing don vi, thuan tién dé phat trién
khi c6 nhu ciu bién dong vé quan sé trong tiing giai doan thai binh
clng nhu thai chién.

Hinh 12. Linh dong cac céch t6 hogp modul mét béng cng trinh

i r, [
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a ul
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1. Madul 2. Phit trifi m g modal 3, Phit trif s g modal 418 hyp i then quy . Tich byp g b, méi
theo phivng ngang theo chidu can don

Hinh 13. Phuong én cng trinh pht trién theo mé dun

Hinh thic cong trinh maéi d6c 1dy y tudng tir ngdi nha truyén
théng phu hgp cho vung nhiéu bao cling nhu tao su gan gi, than
quen cho can b, chién si xa nha. Khéng gian mai thiét ké linh hoat
nhu mét khu kho chia @6, vira dé€ bé nudc mai, gop phan lam mét
cho cong trinh trong nhiing ngay ndng néng. Phan chop mai thiét
ké m& rong du dé€ dung nhu mét kho chda @6 nhung lai réng rai
hon va van giir nguyén chiéu cao nhu mai nha truyén théng. Hé
théng thu nudc mai bé tri hgp ly véi cac phéu thu, 8ng thoat va
dugc dan truc ti€p vao bé ngadm, phuc vu sinh hoat va nhu ciu
phong chay chita chay, tugi tiéu... K&t cdu mai phing dé thi céng,
st dung cdu kién bé téng cét thép dic sén giam thiéu thai gian va
chi phi xav diuna.
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Hinh 14. Phuong an cong trinh dién hinh

Hai bén mai kéo thap xuéng, ddm bao hiéu (ing che mua chan
nang cho cong trinh nhung van dap (ing yéu cau théng gié chiéu
sang ty nhién. Hinh thdc kién tric vira mdi la vita gan gai vai kién
truc doanh trai truyén théng, chi phi xay dung thap, hé s6 chiém dat
nho. Thaoi gian thi cong nhanh, tiét kiém nhan lyc va chi phi san xuat,
khong yéu cau tay nghé thg mang tinh ky thuat cao. Khéng gian dé
dang mé rong quy mé theo nhu cau muc dich st dung.

Hinh 15. Phudng an théng gi6, chiéu sang cho cbng trinh
B 10

| i) g™

‘ HOrEEEN
Hinh 16. Phuong dn xanh héa cong trinh

s

3. KET LUAN

T6 chiic khéng gian kién tric doanh trai quan doi tai dao Viét
Nam la mét bai toan kho, doi hoi phai giai quyét nhiéu van dé mang
tinh dac thu. Van mang dic diém chung nhu doanh trai trén dat lién
vé chiic ndng thanh phan, ddm bao yéu t6 huan luyén nhung doanh
trai trén dao con mang nét dac thu riéng nhu phu thuéc nhiéu vao
diéu kién tu nhién, vao hinh thai, dién tich dao. Trén co s& phan tich
cac yéu t6 thuc trang bat cap, bai viét da dé xuat mét vai giai phap
nham dua ra phuong an téi uu cho khéng gian kién trdc doanh trai
tai dao Viét Nam, gop phan day dung Quan déi tiing budc chinh
quy, hién dai, dac biét nang cao chat lugng sinh hoat cho can bg,
chién si yén tdm cong tac tai vung bién thiéng liéng clia T6 quéc.
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Optimum design of composite frames with
semi-rigid connections using genetic algorithm
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ABSTRACT

The purpose of this work presents the behavior of semi-rigid
connections in composite structures. A Genetic Algorithm based
optimum design method is presented for composite frames with
semi-rigid connections. The design algorithm obtains a frame with
the |east weight (beam, column and number of shear connectors
per beam) by selecting appropriate sections from a standard set
of AISC.

Keywords: [ptimization; genetic algorithms; Composite-frames;
semi-rigid connections.

TGM TAT

Muyc dich bai bao nhdm giti thigu dén sy anh hudng cia lign ket
nira cirng trong két cdu Composite. Phuong phép tdi vu haa ket
cAu khung Composite vai lign ket nira cing bang thuat gigi di
truyén nhim tim ra duge két céu khung ca trong legng nha nhat
(bao goim: Dam, Cat va sd lugng céc chdt lien két trén dém) trén
co st cac tigt dign tir AISC.

Tir khoa: Tdi vu haa ; thut gidi di truyén; khung Composite; lign
két nira cirng.

1. INTRODUCTION

The design of composite frames is more complexity than steel
frames because of associated between the concrete slab and the
steel beam. The stiffness of a beam will be changed by the
variation of shear connectors, affecting the capacity of the frame.
Furthermore, conventional analysis and design of composite
frames are usually carried out under the assumption that beam to
column connections are either fully rigid or ideally pinned. The
rigid joint assumption implies that full slope continuity exists
between the adjoining members, and that the full gravity moment
is transferred from the beam to the column. On the other hand, the
assumption of ideally pinned connections implies that the beams
will behave as simply supported members and that the columns
will carry no gravity moments from the beams. However, most
connections in practice are “semi-rigid” and their behavior lies
between two extreme cases.
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Much work has been done in the optimum design of steel
frames or composite frames with the assumption that connections
are either fully rigid or ideally pinned (Charles Camp, Jifei Li,
Manolis Papadrakakis, ect) [1] using a Genetic Algorithm.

In this study, a Genetic Algorithm based optimum design
method is developed for composite frames with semi-rigid beam-
to-column connections. The design algorithm obtains the frame
with the least weight by selecting appropriate sections for the
beams and the columns of the frame from a standard set of
available sections of AISC. The serviceable and combined strength
constraints are implemented in the design algorithm as they are
described in AISC-LRFD.

2. CLASSIFICATION OF BEAM-TO-COLUMN JOINTS

A beam-to-column joint may be classified as rigid, nominally
pinned or semi-rigid according to its stiffness, by determining its
initial rotational stiffness Rj,ini and comparing this with
classification boundaries. As shown in Figure 1, the classification
given by prEN 1993-1-1 [4] compares stiffness of the joint with that
of the connected member. The purpose is to indicate whether
account has to be taken of the influence of joint flexibility on the
frame response. The classification boundaries were determined
from consideration of ultimate limit states.

M|

0

[
|

Figure 1. Boundaries for stiffness classification of beam-to-column joints

Zone 1:rigid, if Ryini > 8%
b
Zone 2: semi-rigid, all joints in zone 2 should be classified as
semi-rigid. More accurately, joints in zones 1 or 3 may also be
treated as semi-rigid.

. . P El
Zone 3: nominally pinned, if Rj,ini <0,5 L—b
b
Where: E I is the uncracked flexural stiffness for a cross-section
of a composite beam.
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Ly is the span of a beam (centre-to-centre of columns).

The relationship between M and 6 can be shown by the use of
a M-0 diagram. Various types models have been developed as
described by Chen and Lui [10].

In this paper, the Kishi and Chen power model [10] is used for
modeling the connection behavior in analysis and design.

3. ANALYSIS OF COMPOSITE FRAMES WITH SEMI-RIGID
CONNECTIONS

3.1. The geometrical properties for analysis

The mechanical and geometrical properties of the composite
section are required for the calculation of service stresses and
deformations. At service stress levels, the concrete in compression
and the steel are assumed to behave in a linearly elastic fashion.
The uncracked flexural stiffness is , concrete in tension may be
considered uncracked, and the flexural stiffness of the cracked
section is , the strength of concrete in tension is ignored. [8]

El
Uncracked section stiffness throuhgout

EL EL EL

I —

A A e

L 0,15L1 | 0,15L1 |
1 1
|, Ll L2 |.

4 1

Cracked section stiffness adjacent to support

Figure 2. Member stiffnesses

El, is the uncracked section stiffness.

El,

E is the elastic modulus for structural steel (Ea).

I+ is the moment of inertia of effective equivalent steel section,
calculations are based on the assumption that the concrete in
tension is uncracked, and may be taken as being reinforced or
unreinforced.

I is the moment of inertia of the effective equivalent steel
section. The area of concrete in tension is neglected, but account is
taken of steel reinforcement.

is the cracked section stiffness, where:

—%

S |9 e & ® @ .
=

| I —F

= Aol | ﬁ =
L 1 —

Figure 3. Composite steel-concrete section
The moment of inertia Iy, 1> can be determined as follows:
bh’ Ab.h (h+h, +2h )
+

I =1, R (1.
12n 4(A,;n+b.h.)

| JAA G20

T 4A+A)

In which n = Eo/Ec is the modular ratio, with Ea is the elastic
modulus of structural steel, and Ec is that of concrete.

be is the effective flange widths given in references [8].

3.2. Analysis of semi-rigid frames

Consider a beam element subjected to the member end forces
ri, i =110 6 and the member end displacement di,i=1to 6 and A
is the relative joint translation of the member.

)

I’5,d5
T4 ’d4
r25d2 B
r67d6 <
I 9d]
A 1
r 9
7 L L
i 4

Figure 4. Beam element with connections

The connection are modeled as rotation springs and their
initial stiffness of the connections A and B are Rkia and Ruis.

The stiffness matrix of a beam, with rotational springs at the
ends is shown by the following matrix [10]:
? 0 0 —? 0 0

Coere) e o hs) e e
(S”+ SU+SU) SII-*—SU (S”+ SU+SU) SIJ-*—SJJ

2 L 2 L
. _B s 0 ~(5i+5) s
- il ij
beam = A L
T 0
(55 +2s+5;) (s;+s5)
L2 L
I ) ]
(3)
Where s; = (4+ 12EI)/R* 4
kiB
s;=(4+12E')/R* (5)
kiB
s; =5, =2/R (6)
In which:
2
R =[1+ 4E| }(H 4| ](EI] 4 7
LRkiA LRkiB L RkiARkiB
For column, the stiffness matrix, takes the usual form:
(12 6 12 6 ]
LT(P1 E(pz 7LT(P1 0 I(pz
A 0 0 —é 0
| |
El 4 —é 0 2
kCOI - (PB L (p3 (P4 (8)
L 12 6
LT(p] 0 _I(Pz
Ay
|
L 40, |

Where ¢,,¢,,¢, and ¢, are the stability functions given in
references [10].
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The beam stiffness matrix and the column stiffness matrix
can be assembled to form the structure stiffness matrix K for a
given structure.

4. GENETIC ALGORITHM

The optimization technique that has received considerable
attention in the past few decades is Genetic Algorithm (GA).
Originated by Holland (1975) [7], GA is a search strategy based on
the rules of natural genetic evolution. GAs randomly create an
initial set of possible solutions, each of which is represented as an
equivalent string of genes or chromosomes that will be later
combined with genes from other individual strings. As in a
biological system subjected to external constraints, the fittest
members of the initial population are given better chances of
reproducing and transmitting parts of their genetic heritage to the
next generation. It is expected that some members of the new
population will acquire the best characteristics of both parents
and, being better adapted to the environmental conditions, will
provide an improved solution to the problem. The process is
repeated many times, until all members of a given generation
share the same genetic heritage (or the processing time is over).
The members of these final generations, who are often quite
different from their ancestors, possess genetic information that
corresponds to the best solution to the optimization problem.

The basic operators of GAs include: reproduction, crossover,
and mutation. The reproduction operation simulates the survival
of the fittest strategy in a GA. The crossover operation creates
variations in the solution population by producing new solutions
that consist of parts taken from selected parent solutions. The
mutation operation introduces the possibility of random changes
in the solution population.

4.1. Objective function

For the optimization problem, the total cost is minimized by
the objective function. The total costs of a composite frame is the
sum of steel beam and column costs and the shear connector
costs. The objective function can be expressed as follows Bhatti
(1996) [11]:

n+m n

FOO) =D WL+ Y N.C,. 9)

Where:
F(x) is the objective function.
n is the total number of beams.
m is the total number of columns.
W is the weight of steel.
L is the length of a member.
Ns is the total number of connectors per beam.
Csm is the transformed weight of one stud.
4.2, LRFD design constraints
Composite beam have four constraints [1]. These constraints
are for sagging and hogging moment, vertical displacement and
height of beam. The beam constraints may be expressed as:
0 if m<o0
9 7{mi if m>0
Where mi is the degree of violation of constraint gi.
The shear connectors have two constraints. In general, the
connector constraints may be expressed as:
0 if g<0
Sii{qi if g>0

(10

(am

Where q; is the degree of violation of constraint s..

178 XAYDUNG 06.2024 | ISSN 2734-9888

Composite column have four constraints. These constraints
enforce LRFD requirements on beam-column interaction, shape
compactness (for local stability), and frame stability. The column
constraints may be expressed as:

0 if n<o0 1

cii{ni if n>0 (12)

Where niis the degree of violation of constraint ci.

There are several penalty function schemes proposed for
structural optimization design (Camp, 1998) [1]. The quadratic
penalty function used in this study for composite frames is:

o =[Ja+g)’ JJO+c)* [J+s)’ (13)
i=1 j=1 k=1

Having computed a penalty factor, the fitness value of
particular solution string is obtained by multiplying the objective
function (structural weight) by the corresponding penalty factors:

F :w]l[@i 4)

Where F is the string fitness (penalized objective function);

n is the total number of points where the constraints are
checked;

W is the weight (volume) of the entire structure (objective
function).

4.3. Algorithm

The optimum design for composite frame based on Genetic
Algorithm consists of the following steps:

1/ Initialize the population size, the maximum number of
generations, the current generation number and the current
generation count used to test for convergence.

2/ Create the initial population at random where each
individual frame is selected by AISC module (AISC Design
Manual.AISC1993) [12].

3/ Analyze and calculate the weight, internal force,
displacement, and so on of each individual in the initial population
via a OBJFUNCTION module. Evaluate all individuals in the
population and compute the constraint violations.

4/ Calculate the Fit value for each individual in the initial
population is based on the penalty function.

5/ Select the individual in the population based on individual
fit values.

6/ Reproduce population by which using the operators of
CROSSOVER and MUTATION.

+ CROSSOVER: The crossover operation exchanges the genetic
material of two parent individuals to create an offspring

+ MUTATION: In order to explore outlying area of the design
space. The mutation creates diversity in the population by
randomly introducing new genetic material.

Although, there are no established standards or rules-of-
thumb defining crossover and mutation rates, it is common in
binary Genetic Algorithms to use higher crossover rates (0.50 to
0.70) and lower mutation rates (0.01 to 0.10). It is suggested that
the need for higher mutation rate when object representations of
the design variables are used.

7/ Assign the new individuals in to the current population, and
repeat the analysis and calculation in step 3.

8/ Evaluate all individuals in the new population.

9/ Repeat the steps from 5 to 8 until the convergence satisfied.

5. DESIGN EXAMPLE
The three-storey, two-bay composite frame is considered to
optimum design semi-rigid connections. Two different types of
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semi-rigid connections are considered in this example are: “Top
and Seat Angles without Double Web” and “Top and Seat Angles
with Double Web Angle”. Figure 4 shows the frame configuration,
dimensions, loading, and numbering of joints and grouping of
members. Material properties are: Fy = 36 ksi, f'c= 3 ksi, Es=
29000ksi, =145 Ib/m3, the beam spacing is 10 feet and the depth
of concrete slab is 4.5 inch.

0,233k/in 0,233k/in

2,5kips —
—fc ) ~
1 1 8
G 0,233kin (6 0233kin |G S
Skips =
ips | % 4 =3
1 1 .8
G 0233kin Gl 0233 |G S
Sk' o —
P s g —F
C e ! a &
1 2 1 8
V/////4 V/////4 777 >

|. 432in |, 432in |,

1 K 1

Figure 5. Three-storey, two-bay composite frame

Genetic Algorithm is a method that has random characteristic.
In order to find the good result, the program should be run several
times (5-10 times). However, besides algorithm should be run
several times to ensure to obtain good result, Genetic Algorithm
has to be selected a suitable model. That means parameters of GA
should be selected appropriately (population size, probability of
crossover and probability of mutation). If we select an unsuitable
model, the solution should be converged soon. Data and the
search will be stopped in the short period. This may not make a
good result. So, we should check whether the method is good or
not by study of the parameters of Genetic Algorithm.

Study values of objective function based on population size

21000 ;

—+— Top and seat angle with double web

20000 A
B

19000 -
‘o 18000 4

Weight (Ib)

17000 ~

16000

25 50 75 100 125 1580

Fopulation size

Figure 6. Study based on Population size

Study values of objective function based on probability of
crossover

22000

21000 -~ -

——Top and seat angle with double web
—s—Top and seat angle without double web

Weight (Ib}

01 0z 0.3 0.4 0.5 06 07 08 09
Probability of crossover

Figure 7. Study based on Probability of crossover

Study values of objective function based on probability of mutation

2200 ; —+—Top and seat angle with double web
21000 -------- o —a—Tap and seat angle without double weh
20000 . . . . . .

19000 -

Weight (1B

[mn}
=
=
=

oot 002 003 004 005 005 007 008 009
Probability of rmutation

Figure 8. Study based on Probability of mutation

Through the study, the suitable GA parameters of this problem
that optimum result is obtained are: popsize = 75-100; pc = 0.7-0.8;
pm = 0.02-0.03.

The results obtained for designs with semi-rigid connection of
the composite frame after tenth run are presented in Figure 9. The
results of each run time are different, but the difference is quite
small.

I
—+— lop and seat angle wilh doubde web

2 - —a— [op and seat angle wilhout double web

- 22000

= i : :

0011 1 1 [ T S S . S S femaand S S, S

& 20000 ; : f__.-’:x_\x p |

= 18000 4= g e 1-;,.5.‘:”:‘__—"."' ...... I,...:_._,;\q,.:"‘%f
16000 et R SR

1 2 3 4 5 b ! g 4 0
Murmber of mn times

Figure 9. The results of 10 times running

The convergence characteristics of the weight of the frame
were then examined during the optimization process are shown in
Figure 10 while the corresponding design variables of the
optimum solution are given in Table 1.

26500
——Top and seat angle with double web

——Top and seat angle without double web

Weight (Ib)

15000%’ T T T T T T T T T T T 1
0 45 10 15 20 25 30 35 40 45 50 55 EO

Generation number

Figure 10. Convergence of Minimum Values of Objective Function

Table 1 lists the comparisons of the results from rigid and semi-
rigid connections. It shows that frames with semi-rigid connections
are heavier than ones with rigid connections, the frames with top
and seat angle with and without double web are 4.1% and 11%
heavier than the frame with rigid connections. However, the
comparison between the semi-rigid connections reveals the fact
that when a connection becomes more flexible, the frame
becomes heavier. For optimal aspect, convergence of frame with
rigid connections is sooner than semi-rigid connection frame.
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Table 1: Comparison of Results for three-storey, two-bay composite frame

Group | Member type (Rigid) Top and seat angle with double web | Top and seat angle without double web
1 Column (C,) W 14 x 48 W14x43 W14 x43

2 Column (C,) W 8x 35 W 10x 39 W 8x 35

3 Column (C,) W 14 x 48 W 14x43 W 14x43

4 Column (C,) W 8x 35 W 10x 39 W 8x 35

5 Column (C;) W 14 x 48 W14x43 W14 x43

6 Column (C,) W 8x 35 W 10x 39 W 8x 35

7 Beam W21 x50 W24 x 55 W24 x62

Number of connectors per beam | 15 22 22

Weight (Ib) 15630 16290 17562

Therefore, time to run the program is shorter. The reason is
that the semi-rigid connection affects the displacement of the
frame and brings about redistribution of moments between
columns and beams. So the number of fit individuals being
effective is quite a lot. It also causes the reproduction operator of
the next generation to be effective. Obviously, if we are supposed
that the connection is fully rigid, its actual behaviors may not be
evaluated completely. For safety aspect, it is very risky when fully
rigid is used for designing. For implementation aspect, it is not
economic to make a fully rigid connection.

This example, one again, shows actual behaviors of
connections. Thus, practically, the analysis and design of frames
beam-to-column connections should be molded as semi-rigid
connections.

6. CONCLUSIONS

In this paper, the semi-rigid behavior of beam to column
connections is considered in the reliability analysis of the
composite frames. Through it, the optimization problems are
established. The numerical examples indicate the importance of
the assumption of semi-rigid behavior of connections in the
analysis of composite frames.

The Genetic Algorithm used in this study. Genetic Algorithm
does not face difficulties in mathematic aspect, thus it can solve
problems which are large space search. However, Genetic
Algorithm is a method that has random characteristic. In order to
find the good result, the program should be run several times. On
the research, for this case, the GA parameters should be selected:
population size = 75-100; probability of crossover = 0.6-0.8;
probability of mutation = 0.01-0.05, the result will be best.

REFERENCES

[1]. Charles Camp, Jifei Li, and Shahram Pezeshk, Composite Frame Design Using a
Genetic Algorithm, Department of Civil Engineering, University of Memphis, 1999.

[2]. Choi. S.H, Kim. S.E, Optimal design of steel frame using practical nonlinear
inelastic analysis, Engineering structures, Vol. 24, 2002.

[3]. Department of Mechanics and Materials, CALFEM A finite element toolbox to
MATLAB, Lund University, Sweden, 1999.

[4]. Eurocode 3, Design of steel structure. Part 1.1, General rules and rules for
buildings, PrEN 1993-1-1:2003.

180|XAYDUNG 06.2024 | ISSN 2734-9888

[5]. E.S. Kameshki, M.P. Saka, Optimum design of nonlinear steel frames with semi-
rigid connections using a genetic algorithm, Department of Civil and Architectural
Engineering, University of Bahrain, P.0. Box 32038, Isa Town, Bahrain, 2001.

[6]. Hoang Kiem, Le Hoang Thai, Thuat Giai Di Truyen, NXB Giao Duc, 2000.

[7]. Holland, J.H, Adaptation in Natural and Artificial Systems, University of Michigan,
1975.

[8]. Jack C. McCormac, Structural Steel Design :LRFD Method, Harper Collins
Publishers, 1989.

[9]. William T. Sequi, LRFD Steel Design, PWS Publishing Company, 1994.

[10]. W.F. Chen and E.M. Lui, Stability design of steel frames, CRC Press, 1991.

[11]. Bhatti, M. A, Optimum Cost Design of Partially Composite Steel Beam Using
LRFD, Engineering Journal, AISC, Vol. 33, No. 1, 1996.

[12]. AISC/ASD Method, Manual of Steel Construction-Allowable Stress Design, AISC
1993.



www.tapchixaydung.vn

ENgay nhan bai: 20/02/2024 MNgay sta bai: 20/3/2024 BMNgay chap nhan dang: 16/4/2024

Thuc trang quan ly rui ro du an dau tu
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TGM TAT

Xay dung |3 linh vy chira dung nhigu rii ro anh huéng rét lan dén
qué trinh xay dung va khai thac sir dung, co nhirng rii ro lap di lap
lai nhiéu 1an vai nhigu du an khac nhau, cd nhitg rii ro chi xuét
hién vai xac suft mat 1an. Cac du an ddu tu xay dung chung cu cao
tang & Viet Nam ngay cang ca quy mé |én va mic di phirc tap cao
ca rét nhiu du an khang dat duge muc tieu trong khodng thii
gian, chi phi cho phép va chét lugng duge yéu cdu. i vay viec nhin
nhan, danh gia va chi dang quan ly &nh hwéng coa roi ro sé dam
béo tdt hon sy thanh cong cda dy an.

Tir khda: Rii ro; quéan Iy rdi ro; dy an ddu tw; quén ly du &n; chung
cu cao tang.

ABSTRACT

Construction is a field that contains many risks that greatly affect
the construction and exploitation process. There are risks that
are repeated many times with many different projects, and there
are risks that only appear with one-time probability. High-rise
apartment construction investment projects in Vietnam are
increasingly large in scale and highly complex, with many projects
failing to achieve their goals within the allowed time, cost, and
required quality. bridge. Therefore, recognizing, evaluating and
proactively managing the impact of risks will better ensure
project success

Key words: Risk; risk management; investment projects; project
management; high-rise apartments.

1.DAT VAN PE

Quan ly rdi ro (QLRR) cho dy an dau tu xay dung la mot qua
trinh xac dinh, danh gia va xép hang céc rui ro xay ra cho dy an dau
tu xdy dung, tit d6 xay dung bién phap hiu hiéu va nguén tai
nguyén can thiét dé han ché, theo déi va kiém soat cac kha nang
xudt hién va (hodc) tac déng clia cac su kién khéng du bao trudce
xay ra cho du an dau tu xay dung.

Vi téc do do thi hoa tai cac thanh phd 16n trén thé gidi hién nay,
nha cao tang da trd thanh mot phan khéng thé thiéu trong qua trinh
phét trién. Viéc tap trung nha cao tang cac loai nhu chung cu, nha
van phong, nha thuong mai va nha hén hgp vao cing mot khu vuc
cho phép tiét kiém thai gian, chi phi va nang lugng cho viéc di lai
cling nhu cung Ung dich vu d6 thi, tao thuan Igi cho viéc kinh doanh.
.. dac biét da giup giai quyét hiéu qua bai toan gia tang dan sé & cac
do thi I6n hién nay. Trong nhiing nam trd lai day, tai Viét Nam da ghi
nhan su phat trién manh mé cla cac toa nha cao tang chu yéu la
chung cu cao tang, dac biét la & cac thanh phé 16n nhu Ha Néi,
TP.HCM. Chi trong 10 nam ti nam 2010 dén nam 2020 ty lé dién tich
can ho chung cu trén téng dién tich nha & tai khu vuc dé thi trén ca
nudc da tang tir 4% Ién hon 15% [8].

Doi vai mot du én dau tu xay dung dugc xem xét sé dién ra
trong tuong lai luén tén tai nhiing tdc ddong khong 6n dinh vé mét:
thdi gian, tai chinh, hiéu qua dau tu... thi viéc phan tich va QLRR
cla du an |a hét stc can thiét. Khi chudn bi cho mét du an dau tu
xay dung noi chug va du an chung cu cao tang néi riéng can dugc
phan tich cac yéu té bat 6n dinh c6 thé anh hudng nhu thdi gian,
tai chinh, hiéu qua dau tu... trén co s& d6 dua ra mot hé théng
quan ly nhing rdi ro dé. N6i dung bai bao tap trung vao viéc tim,
phan tich thuc trang QLRR, va dua ra dinh hudng mot sé giai phap
dé giam thiéu rdi ro c6 thé xay ra trong toan bé qua trinh dau tu
xay dung chung cu cao tang nham muc tiéu nang cao hiéu qua
cla viéc dau tu du an chung cu cao tang.

2. PHUONG PHAP NGHIEN CUU

DPé thuc hién dugc muc tiéu nghién clu, bai viét st dung
phuong phap duy vat bién ching va duy vat lich st, cac phuong
phap téng hap, quy nap, dién dich, so sanh...dé phan tich, lam
sang té cac ndi dung lién quan dén thuc trang thuc trang QLRR du
an dau tu xay dung chung cu cao tang tai Ha Néi tir d6 dinh huéng
mot s6 giai phap QLRR du an dau tu xdy dung chung cu cao tang
gép phan dam bao t6t hon su thanh cong ctia du an.

Phuong phap thu thap va phan tich di liéu thi cap, cac di liéu
thi cdp dugc thu thap tir nhiéu nguén khac nhau. Tat c& cac dir
liu thu thap déu duoc kiém tra, d6i chiéu va so sanh dé dam bao
¢6 dugc su nhat quéan, phan anh dugc ndi dung phan tich véi dé
tin cay cao va nguén trich dan ré rang.

3. THUC TRANG TRIEN KHAI CAC DU AN BAU TU XAY DUNG
CHUNG CU CAO TANG

Trong nhitng ndm gan day, cac dy an xay dung toda nha c6
chiéu cao Ién dugc trién khai rdng rai tai cac thanh phd 16n va cac
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tinh trong ca nudc. Hién ca nudc cé khoang hon 3.000 toa nha cao
tang trong dé chd yéu la chung cu cao tang va riéng Ha Noi va
TP.HCM chiém dén 82,5% [8].

Riéng tai TP Ha Noéi trong 10 nam dau tién tr nam 2000 dén
2010, t6¢c d6 phat trién nha cao tdng ma cha yéu la chung cu cao
tang tuong déi cham, mbi nam chi ¢6 vai du an chung cu cao tang
dua vao st dung. Cu thé trong giai doan nay méi nam cé khoang
7.600 can hd m& ban mai. Theo thong ké cta BO Xay dung: ndm
2010 ty lé nha chung cu tai Ha Noi méi dat & muc 16,64% téng
dién tich nha & [8]. Tuy nhién dén nam 2019 con sé nay da la 87,3%
téng ngudn cung nha & véi khodng 304.000 can ho [8]

304000

199000
164000
120400
1 I I I

Hinh 1. Ngudn cung céc can hg chung cu tai Ha N trong giai doan 2010-2019

Tinh tir nam 2010-2019 s6 lugng can ho chung cu tai Ha Noi da
tang lén 4 lan dat muc 304.000 can. Trung binh giai doan 2015-
2019, mbi nam thi trudng Ha Noi ghi nhan khoang 35.000 cédn ho
m& ban, cao hon gap hai lan con s6 trung binh trong giai doan
2010-2014 1a 14.8000 can. T toc do tang trudng vé s6 lugng can
hé chung cu c6 thé thdy dugc su phat trién manh mé cla nha
chung cu cao tang trong giai doan nay.

Nha chung cu cao tang & Ha Noi c6 dic diém la rat da dang vé
loai hinh, trong dé nha chung cu cao tang thuong mai la loai hinh
nha chung cu chiém ty trong 16n nhat hién nay. Qua bao cao cua
S& Xay dung Ha Néi trong cac nam tir 2016 -2019, s6 lugng (cum,
toa) nha chung cu cao tang va nha chung cu cao tang thuong mai
thong ké dugc nhu sau:

Bang 1. S6 lugng nha chung cu cao tdng & Ha Noi giai doan 2016-
2019

Nam

S DVT | 2016 | 2017 | 2018 | 2019
Loai nha chung

Nha chung cucaotang | Cum, | 643 718 | 868 919
toa

Nha chung cucaotang | Cum, | 477 561 688 745
thuong mai toa

Ty trong % 74% 78% | 79% | 81%

[Nguén, 8]

Bat dau tu nam 2020 Ha Noi thong ké theo hinh thic mai la m2
san véi cac loai hinh nha 6. Theo du bao ctia Bé xay dung, nhu cau
nha & giai doan 2021-2030 sé ti€p tuc tang, dac biét tai cac khu vuc
dd thi. Nguyén nhan la do xu huéng d6 thi hoa dan dén dan sé dé
thi tang vao khoang 40% va sé tang Ién 45% vao nam 2030 [2]. Cling
véi d6 theo chuang trinh phat trién nha & TP Ha Néi dén nam 2030,
ty & nha chung cu trong céc du an phat trién nha & tai dé thi phai
dat 90% [6]. Diéu nay cho thdy trong thai gian téi nhu cau vé nha
chung cu cao tang & Ha Noi van rat I6n va nha chung cu cao tang sé
van la loai nha & phd bién nhat tai cac d6 thi lén nhu Ha Noi.

4. THYC TRANG CAC RUI RO HIEN CO TRONG DY AN PAU
TU XAY DUNG CHUNG CU CAO TANG

RUi ro du an la téng hgp nhiing yéu t& ngau nhién, nhiing tinh
huéng khong thuan Igi lién quan dén sy thiéu chinh xac cta thong
tin vé cac diéu kién thuc hién du an, c6 thé dugc do ludng bang
xac suat viéc khong dat dugc muc tiéu da dinh cta du an va gay
nén nhiing thiét hai, mat mat. D6i v6i du an dau tu xay dung
chung cu cao tang, rdi ro cé thé xuat hién trén goc do bén trong
du &n nhu chu dau tu (CBT), tu van, nha thau va cac rui ro bén
ngoai dy an.

Qua phan tich danh gid mét sé dy an chung cu cao tang
thuong mai hén hgp da va dang trién khai tai Ha Noi nhu: Ha Noi
Times Tower; Dy an Golden Millennium Tower; Chung cu Times
Tower (tén goi khac chung cu HACC1 Lé Van Luong)... c6 rat nhiéu
rdi ro xay dén véi du an, cu thé tai bang sau:

Bdng 2. Téng hap cdc rii ro cho du dn nha cao tdng ghi nhdn qua cdc du dn dé va dang thuc hién tar ndm 2016 dén ndim 2023

TT | Ky hiéu | Tén riiro

Mét s6 nguyén nhan gay rii ro

A. Riiro lién quan dén cha dau tu

1 RRA1 Nguén vén kho khan - CDT/ BQLDA khéng huy dong dugc ngudn vén san sang cho du an.
- Nha thau khong du nguén vén déi ting, von du trit cho du an.
2 | RRA2 Cham tré thanh toan - Nguén von CDT/BQLDA gap khé khan.
- CBT/BQLDA cham tré thanh toan cho Nha thau.
- Nha thau cham tré thanh toan cho cac Nha thau phu, cac nha cung cép.
3 | RRA3 Yéu cau thay d6i thiét ké qua nhiéu CPT yéu ciu thay déi thiét ké lién tuc so vai thiét ké dugc ban dau
4 | RRA4 Thay déi tién do - Do nguén von gap kho khan
- Do cham tré ban giao mat bang
- Do nha thau thi cong yéu kém...
5 RRA5 Xac dinh muc tiéu dy an khéng ré rang | CDT xac dinh muyc tiéu dy an ngay tir dau khong ré rang
6 | RRA6 Cham tré ban giao mat bang thi céng - CDT/ BQLDA cham tré ban giao mat bang dé nha thau bat dau thi céng
- Nha thau cham ban giao mat bang cho Nha thau phu
7 | RRA7 Vi pham, huy bé hgp déng Cac bén tham gia du an két thuc hop dong trudc khi cong trinh xay dung
hoan thanh
B. Rui ro lién quan dén nha thau thi cdng va don vi cung ting vat tu
8 | RRB1 Thi cdng khong dam bao chat lugng Nha thau thi cong nham 1an, bé qua cong doan
9 | RRB2 Thi cong sai so véi thiét ké Nha thau thi cong khong dung vai thiét ké dugc duyét
10 | RRB3 Tai nan trén céng trudng Nha thau dé€ xay ra tai nan lao déng trén cong trudng trong qué trinh thi
coéng bat can
11 | RRB4 Cac su cb vé ky thuat trong thi cong - Sai sét trong cong tac khao sat thiét ké
- Nang luc clia nha thau thi cong khéng dam bao
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12 | RRB5 Du toan dau thau thi€u chinh xac Nha thau boc tach khéi lugng du toan géi thau khong chinh xéc so véi thuc
té
13 | RRB6 May méc thiét bi thi cdng quan trong | May méc hong hég; it duge bao dudng;...
gdp su cd
14 | RRB7 C6 y che dau cac sai sot trong thi cong Trong qua trinh thi cdng nha thau c6 nhiéu sai s6t nhung khong bao cédo
15 | RRB8 Thiéu céng nhan cé trinh d6 T6 ddi cdng nhan clia nha thau chua dugc qua dao tao
16 | RRB9 Kho khan trong viéc (ng dung cong | - Do ndng luc clia nha thau thi cong chua dam bao
nghé thi cbng mai - Trinh d6 c6ng nhan cGia nha thau chua qua dao tao
17 | RRB10 SU dung cac loai vat tu, cau kién xay | Vattu, vat liéu bi hu hong, bi 16i.
dung kém chat luong
18 | RRB12 Cung cap vat tu cham tré Nha thau cung cdp vat tu, vat liéu, nhan luc, may mdc, thiét bi khéng phu
hop vai tién do
19 | RRB13 Kho khan vé kinh phi cia nha thau - Nang luc tai chinh ctia nha thau khéng dam bao
- CBT cham tré thanh toan...
C. Rui ro lién quan dén don vi khao sat, thiét ké
20 | RRC1 Chat lugng khédo sat hién trudng va | - Don vi thiét k&, khao sat nang luc kém
phong thi nghiém chua dat yéu cau
21 | RRC2 Thiét ké c6 nhiéu thiéu sét Thiét ké phtc tap, gidi phap cdng nghé khong phu hgp, thiéu chi tiét thiét
k& nham lan khi thiét ké
22 | RRC3 BG tri trong can ho khéng hgp ly - Do don vi thiét ké nang luc kém
23 | RRC4 Thiét ké thay d6i nhiéu CDT/BQLDA di€u chinh thiét ké nhiéu lan so véi ban vé dugc duyét ban dau

D. Rui ro lién quan don vi tu van giam sat/ quan ly

24 | RRD1 Thiéu nang luc quan ly - Bon vi Tu van/ QLDA thiéu nang luc.
- Trinh d6 cén bé quan ly kém
25 | RRD2 Tham nhiing, héi 16 - Mau thuén gilra cac bén tham gia du an.
- Nang luc ctia nha thau ko phu hgp véi du an
26 | RRD3 Mau thuan gitia cac bén trong du an - Hén loan théng tin, viéc trao d6i va giao tiép khéng thudng xuyén.

- Xung dot lgi ich gilra cdc bén

E. Rui ro khac ngoai du an

ludng trudc

27 | RRE1 Cac kho khan lién quan dén chinh pht | Thay d6i cac chinh sach phap luat nhu: thay déi ché dé luong, dinh muic xay
dung, ban hanh hoac diéu chinh cac luat, nghi dinh, théng tu,...

28 | RRE2 Lai vay tdng Ngan hang, t6 chiic tin dung, ....diéu chinh 13i suat cho vay

29 | RRE3 Lam phat Cac van dé kinh té€ khéng thuan Igi nhu khiing hoang kinh té

30 | RRE4 Su khan hiém vé nguyén vat liéu Vat tu, vat liéu st dung cho du an kho tim dugc ding chdng loai, mau ma,...

31 | RRE5 Bién dong gia ca xay dung Gia ca cUa vat tu, vat liéu tdng hodc gidm

32 | RRE6 Thai tiét khac nghiét Mua, bao, I lut, han han,....

33 | RRE7 Diéu kién dia chat phuc tap khéng | Nén dat khéng da sdc chiu tai, khéng da do bén, nén dat bi bién dang;..

5. THUC TRANG QLRR TRONG DU AN PAU TU XAY DUNG

CHUNG CU CAO TANG

Thuc té cho thdy da phan cac du an chung cu cao tang déu

xuyén t8 chiic cac cudc hop dé trao ddi théng tin gilla cac
chuyén gia véi cac bén lién quan dén du an dé nam bét théng
tin va c6 giai phap khdc phuc nhitng khé khan vuéng mac kip

gap rui ro. Tuy nhién hau hét cac CDT va nha thau chua c6 moé
hinh QLRR déc lap, cac quy trinh lién quan dén QLRR déu phan
tan & cac quy trinh khac nhau nhu, quan ly chat lugng, tién do.
DPac biét, COT cing nhu nha thau chua c6 danh muc cac rui ro
da tung xudt hién khi trién khai cac dy an dau tu xay dung
chung cu cao tang.

(1) Thuc trang hoat dng xdc dinh, nhan dién rdi ro

Viéc nhan dién rii ro dugc xay dung thong qua cac cudc hop,
hoéi thdo, danh sach rti ro phu thuéc vao kinh nghiém quan ly ctia
cac chuyén gia. Cac thanh vién clia bé phan QLRR lap danh muc
nhing rdi ro pht hgp véi chiic nang va nhiém vu cGia B phan/Ban
chuyén trach. Cac rdi ro nay can dugc udc tinh kha nang xay ra va
nhiing hau qua mét céch dinh tinh, §& dam bao rui ro dugc nhan
dién mét cach toan dién.

CAc rdi ro trong du an chung cu cao tdng da va dang trién
khai trong thoi gian qua dugc nhan dang théng qua céc cudc
hop dugc t6 chuc giao ban dinh ky hang tuan gitta CBT vdi cac
Nha thau trong viéc trién khai thuc hién du an, ngoai ra thudng

thoi.

(2) Thuc trang hoat déng do ludng rdi ro

Hién nay, céng tac QLRR dang kho khan vé van dé do ludng.
Cac rti ro dugc danh gia bdi nhém chuyén gia va dua nhiéu vao
kinh nghiém quan ly ma chua dinh nghia ré6 muc dé tac dong bao
nhiéu thi dugc xép tuong Ging Vi gia tri bao nhiéu trong thang do
(lugng hoéa dua trén kinh nghiém chua dugc chudn hoa).

Ngoai ra, cac dy an chung cu cao tang danh gia muc dé anh
hudng chi dua trén tién dé va chi phi. Viéc nay khéng phu hgp véi
thuc trang tai Viét Nam khi ma y thuic ngudi lao dong kém, ki nang
quan ly yéu. Viéc qua chu trong vao hai yéu t6 tién do va chi phi cé
thé dnh hudng dén van dé an toan suic khoé méi trudng va chat
lugng cong trinh.

Sau khi cac rai ro dugc nhan dién, bé phan QLRR cé trach
nhiém danh gia rui ro va dua ra khuyén nghi cho phu trach QLRR.
Tai giai doan nay, phuong phéap danh gia dinh tinh dugc 4p dung.
Méi ruii ro sé dugc phan loai theo ban chat rui ro, tao nén bang cau
trdc phan loai rdi ro sau day:
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Bdng 3. Cdu trdc phdn loai rdi ro trong c6ng tdc qudn ly rdi ro tén

thé

T6 chiic cong ty Ky thuat & cong nghé Tai chinh thuong mai & phéap ché Bén ngoai
Chién lugc Ky thuat & céng nghé K& hoach dau tu Chinh tri
Con ngudi Van hanh/san xuat Tai chinh Chinh sach & phap luat
Chinh sach céng ty Chat lugng Thuong mai/mua sam Méi trudng
Co s vat chat cong ty An toan- stic khoé- méi trudng Phap ché Anh ninh & xa hoi
Nguén nhan luc

Viéc danh gia méi rui ro dua trén mo ta chi tiét vé su khong
ch3c chén, tadc déng clia chling va cac phuong phéap gidm thiéu rdi
ro c6 thé st dung. DGi v6i méi rhi ro can xac dinh tan suat va muc
dd tac dong cha rudi ro dén cac chi phi phat sinh cla cac bén, moi

trudng va con ngudi trong hoat dong san xuat kinh doanh. Cac
tiéu chi danh gia rdi ro dugc trinh bay cu thé & cac bang sau:
Tiéu chi danh gia tan suat xay ra rui ro (bang 3):

Bang 3. Tiéu chi ddnh gid tdn sudt xay ra rdi ro cdc du dn xdy dung nha cao tdng

Cap do tan suat Mé ta Gia tri (diém)
Rat cao (RC) Rat c6 kha nang xay ra hodc da tling xay ra > 2 lan 8/10
Cao (Q) Da tiing xay ra nhiéu hon 1 lan 6/10
Trung binh (TB) Pé xdy ra 01 lan 4/10
Thap (T) Pa tlng x3y ra tai cadc du an trong nganh khac 2/10

Tiéu chi danh gia muc dé tac dong cta cac rui ro (bang 4):
Bdng 4. Tiéu chi ddnh gid muc dé tdc déng cta cdc rdiro

Cap dé Muc d6 tac dong Gia tri (diém)
Rat cao (RC) Phét sinh chi phi ctia cng ty, ¢6 gid tri I6n han hodc bang 3% vén diéu 1é cla cong ty. 7/10
Cao (Q) Phét sinh chi phi ctia cong ty, c6 gid tri t 2% dén dudi 3% von diéu 1é clia cong ty. 5/10
Trung binh (TB) Phat sinh chi phi ctia cong ty, c6 gia tri ti 1% dén dudi 2% von diéu 1é clia cong ty. 3/10
Thap (T) Phat sinh chi phi clia cong ty, c6 gia tri nhd hon 1% von diéu 1é clia cong ty 1/10

Cap d6 cha rai ro dugc tinh todn bang tan suat xay ra rui ro
nhan (x) véi tac dong cé diém s cao nhat cla rdi ro. Chi s& hitu
rdi ro sé tu cht déng thuc hién cong tac danh gia tac dong va tinh
toan cac chi phi phat sinh. Chi s& hiiu rti ro c6 thé phéi hgp véi

Bdng 5. Ma trén thé hién cdp dé rdi ro trong QLRR

cac Bé phan/Ban chuyén trach khac néu c6 nhu ciu. Hé théng
danh gia va huéng dan cac hanh déng can thuc hién tuong tng
nhu sau:

Cap dd rairo Tac déng
Thap (T) Trung binh (TB) Cao (Q) Rat cao (RC)
Diém sé 1 3 5 7
k< Rét cao (RC) 8 8
2 Cao (Q) 6 6 18
i Trung binh (TB) 4 4 12 20
Thap (T) 2 2 6 10 14

- Diém tur 2-6: Cap d6 rui ro thap - Rai ro c6 thé chdp nhan (Mau
xanh 13): Rai ro phai dugc giam sat nhung khéng nhat thiét phai co
hanh déng cu thé nao kém theo.

- Diém tu 8-20: Cap d6 rdi ro trung binh - RUi ro trung binh
(Mau vang): Hanh déng cu thé can dugc thuc hién dé giam cap do
rti ro dé€n muc thap.

- Diém tur 24-56: Cap do rui ro cao - Rui ro khéng thé chdp nhan
(Mau dd): K& hoach hanh déng ngay lap tic phai dugc thuc hién
dé gidm cap d6 rai ro dén muc trung binh hodc dén muc do thap
(néu trong kha nang thuc hién).

(3) Thuc trang kiém sodt rdi ro

Cac hoat déng kiém soat dugc dua ra dé€ giam thiéu tan suat
xay ra rui ro, giam thiéu tac déng khi xay ra rui ro va ting phé khi
xay ra rai ro; khéng bat budc dua ra hanh dong d6i véi nhing rui
ro dang & murc do thap.

Thuc té cho thay, trong qua trinh thuc hién dy an chung cu cao
tang chd s& hiu rai ro va phu trach QLRR thao luan va dua ra cac
phuong an phu hgp dé gidm nhe sy anh hudng cda rui ro dén hiéu
qua du an . K& hoach tng phé rai ro can dugc cap nhat vao Danh
muc dang ky rdi ro va trinh [&n c8p trén dé xem xét va chi dao (néu
can thiét). Phuang én tng pho véi cac rai ro thudng thudc vao mot
trong cac trudng hgp sau:

Bdng 6. Phdn logi va cdc bién phdp ting phé rdi ro trong céng tdc QLRR cua CDT/Nha thdu

1T Quan ly rdiro Bién phap ting phé
1 Né tranh RUi ro c6 thé dugc né tranh ngay tu dau, thong qua cac gidi phap phu hgp: diéu chinh chién lugc, chinh
sach, t6 chuc lai hé théng,.
2 Gidm nhe Gidm thiéu kha ning xay ra rii ro hodc nhiing tac déng cla ching bang cach t6i uu héa hé théng, quy

trinh san xuat va cac hoat dong khac

3 Chuyén giao

Chuyén giao rdi ro thong qua hgp déng véi bén thit 3 c6 nang luc gidi quyét rii ro tét hon. Mua bao hiém
c(ing la mét hinh thiic chuyén giao rdi ro

4 Chap nhan C6 k& hoach d& chdp nhan rui ro

Viéc ki€ém soat rai ro chi gi6i han trong 4 giadi phap trén, diéu
nay thé hién CBT va nha thiu chi tp trung tac dong truc tiép vao
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rdi ro ma khong c6 du bao céc thiét hai do rui ro cé thé gay ra, cac
gidi phép xt ly khi thiét hai xay ra.
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Qua phan loai va cac bién phap ung pho rdi ro ¢ thé dugc
hiéu ré nhu sau:

- Thuc hién hanh déng ting phé ri ro

+ Céc céa nhan, bo phan/ban chuyén trach c6 trach nhiém thuc
hién cac bién phap da dugc phé duyét nham gidm thiéu rui ro va
cap nhat tinh trang thuc hién cho Diéu phéi vién QLRR.

+ B phan QLRR danh gia rai ro con lai sau khi thuc hién cac
hanh dong tng pho rui ro, tan suat danh gia dugc quy dinh trong
phan giam sat rdi ro.

- Gidm sat ri ro

Khi céc rii ro da dugc nhan dién, danh gia va co ké hoach tng phé,
sé dugc giam sat truc ti€p bai phu trach QLRR. Diéu phdi vién QLRR chiu
trach nhiém hé trg phu trach QLRR thu thap céc thong tin vé rdi ro da
dugc cap nhat tir cac chii s& hitu rdi ro dé xac dinh tinh trang va dua vao
Danh muc dang ky rdi ro. Danh muc dang ky rdi ro dugc xem xét hang
thang va cdp nhat hang quy va dugc dua ra thao luan trong cac cuéc
hop Vvé rti ro hang thang va hang quy. Chu s& hiu rdi ro sé trao d6i va
quyét dinh cac khoang thai gian phu hop véi quy mé, tinh hinh san xuat
kinh doanh ctia cong ty. Biéu phéi vién QLRR thudng xuyén kiém tra tién
do gidi quyét rui ro clia cac Bo phan va Ban chuyén trach trong Danh
muc dang ky rui ro va can thiép kip thai khi can thiét.

- Bdo cdo cong tac QLRR

Theo dinh ky, diéu phéi vién QLRR c6 trach nhiém gti Bao cdo danh
gia rui ro vé phu trach QLRR va Ban Giam déc céng ty theo cach thiic
bao cao dugc quy dinh. N6i dung Béo cao danh gid rdi ro bao gém:

+ Danh muc dang ky rui ro;

+ K& hoach cu thé tuong ting vdi tling rdi ro dugc xac dinh.

+ C4c rdi ro méi dugc nhan dién, cac rdi ro tang thém hoac
giam di vé muc do;

+ Cac hanh déng dé ting pho rui ro da hoan thanh.

- T8 chiic cudc hop vé cong tac QLRR

Phu trach QLRR sé chd tri cudc hop hang thang dé xem xét danh
gid rdi ro véi su ho trg ctia Piéu phdi vien QLRR cung véi su tham gia
clia tat ca chu s& hitu rdi ro nham ra soat Danh muc dang ky rui ro,
thao luan vé tién d6 clia cac hanh dong tng pho nhiing rai ro da dugc
nhan dién, cap nhat nhiing rdi ro méi dugc nhan dién.

Cdc vdn dé téon tai trong QLRR du dn ddu tu xdy dung chung
cu cao tdng

- Hé thong céac quy dinh phap luat va chinh sach vé dau tu xay
dung va QLRR trong dau tu xay dung van con thiéu, chua sat vGi
thuc tién, chua dugc déng bd dé tao nén mot hé théng chit ché,
minh bach nén gay kho khan, nham lan cho cac nha dau tu.

- Hé théng t6 chuic QLRR chua dugc coi trong: QLRR 1a mét hoat
dong quan ly, ciing can phai dugc hoat dong theo cac nguyén tac
théng nhat, c6 can bo QLRR chir khéng chi dua vao kinh nghiém va
dua ra cac bién phap ttic thai dé tng phd véi rii ro.

- Nhan thirc vé QLRR con han ché: trong moét sé du an dau tu
xay dung c6 thuc hién QLRR nhung thuc hién khéng theo quy trinh
nhat dinh tir nhan dang, phan tich, danh gia va kiém soét rdi ro
dan dén dua ra cac giai phap ung pho véi rii ro con chdm va tham
chi gay that bai cho du an.

- Cac CDT va nha thau chua c6 bd may quan ly dt manh vé con
ngudi va thiét bj d€ ki€ém soat du an cling nhu quan ly rdii ro dy an,
thuc thi QLRR mot cach triét dé, thi€u tinh lién tuc va ké thua
phuong phap xd ly tif cac dy an khac.

6. DINH HUGNG MOT SO GIAI PHAP QLRR DU AN PAU TU
XAY DUNG CHUNG CU CAO TANG

Thtr nhat, ca ché, chinh sach vé quan ly dau tu xay dung can déi méi
theo hudng tang cudng phan cap, gan trach nhiém, tao su chi déng
cho cac nha dau tu, bam sét co ché thi trudng va thong lé quéc té.

Thr hai, hoan thién quy trinh QLRR. QLRR la mét hinh thuc
quan ly luén cht déng d6i v6i nhimng rai ro, qua d6 dinh huéng
cho cac bén lién quan dén du an di dé€n muc tiéu da dat ra mot
cach hiéu qua nhat. Cac bén lién quan dén du &n can thuc hién
QLRR du an theo quy trinh gém: Nhan dang rui ro (xac dinh, phan
loai rui ro); do luang rui ro (phan tich, danh gia va dinh lugng rui
ro) va kiém soat rui ro (phéan ng véi rdi ro).

Th ba, CDT hodc nha thau tién hanh mua bao hiém toan phéan
hodc bao hiém ban toan phan & cac céng ty bao hiém. Viéc quyét
dinh hinh thic mua bao hiém tuy thudc vao muc dé rdi ro va ky
vong clia d6 thoa dung ma méi bén du tinh. Luc nay gia tri tai san
thuc hodc lgi ich thuc cé thé thu dugc cta cac bén dugc hiéu la bi
san sé nén da gidm di nhung tinh an toan duogc tdng Ién vi céac
cong ty bdo hiém chdp nhan ganh véac phan tén that tai chinh khi
€0 rQi ro xuat hién.

Thirtu, cac rdi ro vé thai han hoan thanh cong trinh, chat lugng
cong trinh, viéc van hanh mdy mac thi cong trén céng trudng nén
dugc chuyén giao cho nha thau thi cong. Nha thau cé trach nhiém
hoan thanh céng trinh ddng tién d6 va dam béo chat lugng theo
duang hop déng da ki két véi CDT. D& nha thau thuc hién t6t trach
nhiém ctia minh theo hgp déng, CDT danh gia xting dang cong
stc x{r ly rti ro dé c6 phan thudng cho nha thau, dé ho cé déng luc
ti€p nhan cac rdi ro d6 dé xir ly. Bén canh dé, dé xt ly rdi ro mét
cach hiéu qua, cac khoan du phong phi ciing can phai dugc s
dung dé thanh toan cho dung bén cé kha nang xu ly rai ro. Tuy
thudc vao loai hgp déng dugc ki két gitta CDT va nha thau ma
khoan chi phi nay dugc tinh vao gia tri hgp dong hay khéng.

7. KET LUAN

Ngay nay chung cu cao tang trd thanh biéu tugng cho mic do
hién dai va phon vinh cla cac thanh phé 16n khap thé gidi. Trong
cac d6 thi hién dai khong thé thi€u hinh dnh cla cac tda nha
chung cu cao tang. C6 thé néi céc toa chung cu cao tang ¢ maoi
liéen hé tuong hé va déng gép mat thiét cho viéc phat trién cac do
thi bén viing.

Trong du an chung cu cao tang, cac rai ro dugc quan tam mot
cach dac biét bai cac nha quan ly du an. Trong toan bé vong doi
du an (chudn bi duy an, thuc hién dau tu xay dung va khai thac st
dung du an) can nhan dang du rdi ro do moi trusng bén ngoai va
noi tai dy an phu hop véi thuc té€ nham cha déng quan ly anh
huéng clia rudi ro sé dam bao su thanh cong ctia dy an.
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Cac yéu t6 tac dong va nguyen tac té chuc
khéng gian can hé nha 6 xa héi

Impact factors and design principles social housing apartment spaces
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Trudng Dai hoc Kién trac Ha Néi; Email: ktsvuhongcuong@gmail.com

TGM TAT

Vi yeu cdu vé dien tich nha hon 70m?, thyc té cho théy viec thigt
ke can ha nha & xa hai (NOXH) hign nay chi yéu theo céach thu nha
céc kich thudc theo phrong ngang 13 chua thod dang. Con nhiéu
khang gian chirc nang chat hep khang ca giai phap ndi that di kem
ciing nhu khong ca kha nang chigu sang thong gia tw nhign da va
dang lam &nh huéng lan tai chét legng & coa thé loai NOXH. Cac
thigt ke hién nay ciing chua hudng tai viec dién hinh hoa dé sén xuat
dai tra cac thanh phan, céu kién, hay nai that can ha cing lam cho
chi phi ddu tw NOXH chua thod mén kha nang chi tra cia céc ddi
tgng thy hudng. Viec tdng hop cac yéu td tac dang dén can ha
NOXH nhur; digu kien ty nhién; van hoa xa hai; kinh t€; ky thuat cong
céc quy dinh ddc th cho phép xay dung céc nguyén tac thigt ke can
ha NOXH. Céc nguyén téc da 13 co si tigp can quan trong hang déu
dé ca duoc cac gidi phap va ma hinh NOXH phi hop.

Tir khoa: Nha @ xa hai; can ha nha & xa hai; yéu td tac dang; nguyén
téc td choc khang gian.

ABSTRACT

With an area requirement of less than 70mZ, reality shows that the
current design of social housing apartments mainly by reducing
horizontal dimensions is not satisfactory. Narrow functional
spaces with no accompanying interior solutions as well as no
natural lighting and ventilation capabilities have greatly affected
the quality of social housing. Current designs which do not aim to
be typical for mass production of components, structures, or
apartment interiors also make the cost of social housing
investment unsatisfactory payments by beneficiaries. The
synthesis of factors affecting social housing apartments such as
natural conditions, socio-cultural, economic, technical conditions
and specific regulations can develop principles for social housing
apartments. Those principles are the most important approach to
obtaining appropriate social housing solutions and models.

Key words: Social housing; social housing apartments; impact
factor; spatial design principles.

1. DAT VAN PE

Cac mo hinh NOXH da xay dung tai Viét Nam dén nay chd yéu
van ton tai & dang nha & thuong mai thu nho, cach giam dién
tich theo phuong ngang lam cho khéng gian can ho NOXH hién
nay dugc thu hep téi muc bat hgp ly. Trén thuc té hau nhu chua
c6 cac giai phap noéi that dong bo cho can hé NOXH, ngudi dan
van phai ty “xoay s&” trong cac can ho ¢6 dinh va nhé hep. Khi
phéi nén cac can hé xuéng dudi mic 70m? (theo quy dinh),
khong thé chi xem xét mét cach ca hoc la thu nhé don thuén céc
khong gian chiic nang ma can cé céach tiép can dong bo tir goc
dé tién nghi cla ndi that can ho. Viéc xem xét thiu dao cac yéu
t6 tdc ddng tdi cdn ho la rat can thiét dé dé xuat dugc cac nguyén
tac thiét ké cu thé cho thé loai can ho dac thu nay. Can cu dé té
chic khéng gian cac can hd NOXH chinh la cac yéu té tac déng
nhu khi hau, van hod xa hoi, kinh té&, vé co ban co su trung lap
VGi cac yéu té tac dong téi t6 chiic khdng gian nha & thuang mai
vGi cac yéu t6 tac déng dén can hd NOXH. Tuy nhién néu phan
tich ky chi riéng khia canh dién tich va gia thanh (xuat dau tu)
cling 40 tao ra mot “bién s6” 1am cho viéc t6 chic khéng gian
cac can ho NOXH khéng thé ap dung véi cach thic nhu nha &
thuong mai. DPa s6 cac can ho thuong mai c6 dién tich ti 70m?
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tré 1én trong khi cac can hd NGXH can phai ddm bao dién tich tu
70m? tr@ xudng. Bai viét nay tap trung phan tich ky cac yéu t6
tadc dong tGi cdn hd NOXH lam rd cac diém chung va riéng (khac
biét dac trung) so véi cac cdn hé thuang mai dé xay dung cac
nguyén tac thiét ké, cau truc khong gian va cling la cach tiép can
trong thiét ké can ho NOXH. Khi c¢6 cach ti€p can dung va céac
nguyén tic riéng cho t8 chiic khéng gian can hé NOXH thi viéc
t8 hop cac toa nha, chung cu, don vi & sé tré nén kha thi trong
viéc nhan rong, phat trién cac moé hinh NOXH tai Viét Nam.

2. CAC YEU TO TAC PONG T6I TG CHUC KHONG GIAN CAN
HO NHA 6 THUONG MAI VA NOXH

Cac yéu té tac dong téi hai thé loai can hd NOXH va nha &
thuong mai can dugc xem xét & ca hai nhém tac dong chung téi ca
hai thé loai va tac dong riéng dac trung téi NOXH.

Thi nhat, cac yéu té tadc dong t6i ca hai thé loai nha & thuong
mai va NOXH bao goém: yéu t6 khi hau, yéu t6 van hod - xa hoi, yéu
t6 kinh té. Chung ta déu biét cac diéu kién dac trung cta khi hau
nudc ta tac déng I6n dén ngdi nha nhu: yéu té nhiét do cao va bién
déng nhiéu trong nadm, yéu t6 gié manh théi theo mua cung lugng
mua lén. Cac yéu t6 nay la tac ddong can ban khéng chi doi véi hai
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thé loai nha & néu trén ma con tac dong chung cho moi thé loai kién
trdc cong trinh trén ving anh hudng.
Cac diéu kién ty nhién tai Ha Noi gobm cac yéu té nhiét do, buic
xa mat trdi, d6 4m va gié mua c6 nhing dic diém riéng anh hudng
t&i yéu cau té chiic khong gian & dugc trinh bay trong bang 1.
Bang 1: Diéu kién tu nhién Ha Noi va yéu ciu t6 chiic khéng gian &
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Yéu cau véi can hd
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HOA GIO MUA NONG VA MOA LANH

Th hai, cac yéu té tac dong riéng, dac trung t6i can ho NOXH
can dac biét xem xét la cac quy dinh vé phap ly trong dé dac biét la
quy dinh vé dién tich t6i da cta can hé cung vdéi yéu cau han ché
trong kha nang chi tra ctia ngusi & dan dén doi hoi ha gia thanh can
hé. Véi can hd NOXH loai Ién nhat la 70m?, iing véi mé hinh gia dinh
phé bién can c6 thiét k€ 3 phong ngU, day 1a mot thach thic 16n
trong thiét k&, né doi hoi cach ti€p can thiét ké rat rieng. Mat khac,
co cdu khong gian chic nang trong can hé NOXH khéng dugc va
khong cé nhiéu khac biét so véi can ho nha & thuong mai van gém:
khach, bép, an, khu vé sinh cac phong ngd, ké cd ché thd cing va
phai giat. Tham chi trong can hé NOXH nhu cau lam thém tai nha
con ¢b va I6n hon so vai nha & thuong mai nén phan khong gian
“céng cOng” ctia mdi can hd can tinh toan cho dién tich nay. Viéc
dam bao kha nang chi tra - ha gia thanh can hod dé ngudi & c6 kha
nang s& hitu hodc thué can hé cling Ia moét rao can I6n trong t6 chic
khéng gian can ho NOXH, ma cac gidi phap huéng tai san xuét dién
hinh va dai tra tir cu kién kién trdc dén noi that can ho la moét trong
nhiing gidi phap hiu hiéu nhat cho yéu cau nay. Hién nay, ching ta
chl yéu t6 chic cac can ho “thu nhd” kha cling nhac dé ngudi dan
“xoay sG” dan dén lang phi va khéng dam bao chat luogng & trong
mdi can hd. Viéc thiét ké can hoé dong bo tur kién tric dén noi that
can dat dugc su t6i uu trong té chiic khdng gian dé c6 ca héi dién
hinh hoa, mé dun hoa thuan tién cho viéc san xuat hang loat cac moé
dun khéng gian, cac can kiém xay dung cho t6i dé dac noi that.

Dé gidm gia thanh nhat thiét can xem xét mot cach déng bé tur
chi phi xay dung phan kién trdc dén chi phi dau tu phan noéi that boi
I& ngudi dan chi cé cudc séng chat lugng khi & trong cac can hé da
diéu kién tién ich vé ndi that. Nhu vay, viéc thiét ké cac can ho linh
hoat vGi mét “menu” cac lua chon vé ndi that (theo mau) dé co thé
san xuat dai tra ngay ca do6 dac va thiét bi néi that mdi co diéu kién
ha gia thanh t&i muc t6i thiéu.

3. TONG HOP CAC NGUYEN TAC THIET KE KIEN TRUC - NOI
THAT CAN HO NOXH

Céc yéu t6 anh hudng tdi can ho NOXH néu trén nhu: khi hau;
van hoa xa hoi; kinh t&; ky thuat cing cac co s& phap ly tac dong
mot cach truc ti€p va gian tiép tai viéc té chiic khéng gian kién
trdc néi that cdn hd NOXH. Viéc téng hop cac yéu té nay cho
phép quy nap va duc két thanh cac nguyén tic té chuc khéng
gian (xem so dé 1)

Viéc xem xét cac yéu td van hoa xa hoi trén binh dién chung clia
anh hudng tai kién tric nha & noéi chung va can hd nha & thuong
mai, NOXH néi riéng cling gitip viéc xay dung cac nguyén tac thiét
ké trang va dung ddi tugng. Trong ludn én: “T chuc khéng gian noi
that nha chung cu cao tang tai Ha Noi” ching téi da téng hgp cac
dac diém van hoa 16i séng cla ngudi Viét néi chung va Ha Noi noi
riéng anh hudng t6i khéng gian nha & bao gém: Viéc coi trong va
hoa hgp vdi thién nhién, 16i séng coi trong cong ddng, coi trong
khéng gian “cdng céng trong nha &” coi trong quan niém phong
thuy va phong tuc thd cling té tién cung tinh linh hoat va chiing
muic gian di. Cac yéu t6 van hoa xa héi nay quyét dinh tinh chat va
dac trung trong t6 chuc khéng gian clia ngusi Viét néi chung, né
g6p phan xay dung phong cach riéng cho kién trac, ndi that can ho
nha & thuong mai va NOXH. Ngoai ra, cac diéu kién kinh té, ky thuat
nhu xu hudng tang dan cda thu nhap va muc séng cia ngudi dan
tai cac khu d6 thi I6n di kém véi cac diéu kién rat thuan Igi trong
phét trién khoa hoc céng nghé xay dung tai Viét Nam hién nay, viéc
Ung dung cac cong nghé lap ghép, ban I13p ghép cung céc vat liéu
xanh gilp cho cong nghé xdy dung nha & ngay cang trd nén vo
cung thuan lgi.

i
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So d6 1: Téng hop 5 nguyén tic t6 chuc khéng gian can ho
NOXH

Noi dung ctia 5 nguyén tac thiét ké kién trdc ndi that can ho
NOXH trong so d6 1 dugc dién giai nhu sau:

ISSN 2734-9888 | 06.2024 XAY1DUNG |187



NGHIEN CUU KHDA HOC

GIAN NG

KHONG ‘

S S S S S

THIEN NHIEN NANG GIO

So d6 2: So d6 co cdu can hd NOXH vai 3 tuyén khong gian

3.1. Nguyén tac vé phan khu chiic ning

Can ho NOXH dé t8i uu hod kha nang linh hoat can dugc t6 chic
thanh hai nhém khong gian chinh la:

- Khong gian phu trg tap trung (khu uét): gom bép, khu vé sinh
16 gia phu trg (goi tat la khu uét)

- Khéng gian & linh hoat gom (khu kho): Khong gian sinh hoat
chung clia can ho nhu phong khach, phong an, ban thd va cac
khéng gian ngu. Trong d6 cac khéng gian ngu dugc t6i thiéu hod vé
dién tich véi cac gidi phap tan dung khéng gian theo phuong ding.
Nguyén tic nay md ra co hdi cho viéc dién hinh hod mé dun hoa
khu phu trg tap trung dé c6 kha ning thi cong dai tra tai nha may
cac khéng gian nay va lap giap tai cong trudng.

3.2. Nguyén tic vé chuyén ddi cong ning trang thai, tan
dung khong gian

Khéng gian phu trg ctia cdn hod ¢6 thé sit dung cac vach ngan
cling c6 dinh (tudng gach nhe...) phan dién tich con lai trong can
ho, cdc khong gian & linh hoat (khu kho) khong st dung tudng ngan
¢6 dinh. Can c6 thiét ké dién hinh cac phuang an bé tri va ngan chia
khéng gian bing ndi that dé dap (ng nhu cau khac nhau ctia ngudi
st dung, st dung céc loai tu tudng, vach nhe thay thé cho tudng
xay. Cac thiét bi va dé dac noi that trong khéng gian nay can tang
cudng t6i da kha nang linh hoat, da nang. Viéc tan dung khéng gian
theo chiéu cao 1a moét gidi phap then chét nhdam gia ting s6 luong
va chat lugng céc tién ich sinh hoat. Noi that trong cac khu khé nay
can dugc thiét ké bién hoa vdi nhiéu lua chon phu hgp t6i da cac
mo6 hinh gia dinh dé tién t6i san xuat hang loat gidm manh gia
thanh.

3.3. Nguyén tic t6 chic khong gian ky thuat trong cian hé

Khi phén chia khéng gian, chiic nang véi khu phu tro tap trung
(nguyén tac 1) cac khdng gian va cac thiét bi, dudng 6ng cap thoat
nudc cé diéu kién tap trung tiét kiem khong 13p dat va van hanh. Dé
dam bao chat lugng méi trudng trong can hd can luu y cac hé théng
tran, hop ky thuat két hgp thong gié chi€u sang tu nhién cho cac
khéng gian phia trong can hé nham nang cao chat lugng &.

3.4. Nguyén tic vé td chic khéng gian chuyén tiép

Tan dung téi da dién tich dac biét |a chiéu cao (phuong ding)
trong céc khéng gian chic nang dé tao ra cac khéng gian chuyén
tiép tdng cudng quan hé trong va ngoai nha tao cdm giac gan can
ho vai ty nhién hon. Cac yéu té cay xanh, thong gid, chiéu sang tu
nhién can dugc téi uu hoa két hap vai cac bd phan cau thanh khéng
gian ndi that mang lai hiéu qua kinh té.
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3.5. Tinh hé théng ctia khéng gian

Nhat thiét phai tao ra su linh hoat d6ng bé cia khéng gian & cac
cap d6 khac nhau tir d6 dac téi khong gian chiic ndng, khéng gian
chuc nang dén cdn hé cling nhu cac cin hd véi ting dién hinh va
toa nha. Cac cap dé khéng gian néu trén can dugc “nén” & muc da
(t&i thiéu) @€ tiét kiem dién tich can hé cling nhu dién tich xay dung
nham gidm gia thanh cla thé loai NOXH.

4, KETLUAN

Cac yéu t6 tac dong dén t8 chiic khéng gian can hd NOXH bao
gém: khi hau; vdn hoa xa hoi; kinh té ky thuat cing cac yéu té phap
ly dac trung ctia thé loai, trong d6 gia thanh va dién tich 1a hai yéu
t6 tao ra thach thuc 16n véi té chiic khong gian can hé. Viéc xay
dung toa nha, hodc don vi & trudc hét |a viéc t6 chic khéng gian
kién trdc noi that dong bo clia cac can hé NOXH theo cac nguyén
téc thiét ké riéng c6 d6i véi thé loai nay. Nam nguyén tac thiét k&
dugc dé xuat trén ca s& téng hop mot cach toan dién cac yéu to tac
déng dén can hd NOXH cho phép ngudi thiét ké sang tao ra cac giai
phép c6 du sy phong phu véi cac nhu cau & dac thu ma van dam
bao thod man cac yéu t6 tac dong, cac doi hoi dac trung. Khi thoa
man cac nguyén tac thiét ké néu trén, can hd NOXH sé dugc ti€p can
cac thiét ké mot cach toan dién tir khéng gian kién tric téi cac tién
nghi trong noi that. Can ho phai dugc khai thac triét dé khong gian
ba chiéu sé cho phép t6i thiéu hoa khéi tich, t6i da hoa tién nghi
nang cao chat lugng &. Cling vai cac nguyén tac dé can ho sé c6 co
hoi dugc “san xuat” theo phuang cham dién hinh hod va dai tra dé
gidm gia thanh dap ung kha nang chi tra clia ngusi & va hap dan vé
Igi nhuan cho nha dau tu. Hy vong cac nguyén tac thiét ké dugc dé
xudt sé ti€p tuc dugc ing dung, hoan thién bé sung phat huy hiéu
quad trong thuc tién phat trién NOXH tai Viét Nam.
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Danh gia he sé tap trung ung suat dau coc vdi
vai dia ky thuat bang thi nghiém hién truong

Evaluation ratio of the vertical stress on top the cap pile combine geotextle by full - scale

experiment model

> TS NGUYEN TUAN PHUONG

Khoa Xay dung, Trudng Dai hoc Xay dung Mién Tay; E-mail: nguyentuanphuong@mtu.edu.vn

TGM TAT

Ndi dung bai viét trinh bay céach xac dinh hé s tap trung tng suat dau
coc trong gidi phap hé coc bé tong cdt thep (BTCT) ket hp vai vai dia
ki thuat bing thi nghiém hién truang. Giai phap he coc BTCT ket hop
vai vai dia ky thudt cang trd nén phd bign va ing dung rong réi hon
khi hiéu qua ca giai phap thist thuc. Tuy nhién viec thigt ke giai phap
x(r Iy nén hién nay chi dua vao két qua phan tir phuong phap phéan tir
hitu han ma chua ca sy kiém ching thuc t€. Bai bao dua ra ket qua
kigm chimg thyc t& he sd tap trung img sudt ddu coc dé tir do danh
gié hieu qué cia giai phap xtr Iy nén ddi vai cong trinh xay dung, gidp
ngudri thigt ke oo the thigt ke an toan tigt kiem hon.

Tir khaa: Gia cuing véi dia ki thuat; cung vom; cang trinh dap.

ABSTRACT

The content of the article presents the determination ratio of the
vertical stress on top the cap pile in the solution concrete pile
systems combine geotextle by full - scale experiment model. The
solution concrete pile systems combine geotextle is an interesting
technique and more purpose, which effective solution is actual.
However when design this soft ground treatment solution only
base on the result finite element analysis, which don't retest. The
main content of the paper is present the ratio of the vertical
stress on top the cap pile so that evaluate effective of the soft
ground treatment solution, which can help designer calculate
more safety and economic

Keywords: Geosynthetic reinforced:; arching; Embankment.

1. DAT VAN BE

PBSCL ¢6 kién tao dia chat tré, trén 90% dién tich dat mat la
yéu. Sy phat trién kinh té viing trong nhiing ndm géan day da thuc
ddy su hoi nhap cong nghé xay dung dé dap Uing nhu cau kinh té.
VGi chd truong phét trién co sé ha tdng cho khu vuc nhiéu cong
trinh giao théng dudng cao téc, cang hang khong, kho xudng
dugc xay dung véi quy mo I6n. Tuy nhién viéc xay dung céng trinh

trén nén dat yéu ctia khu vuc BBSCL thudng phai d&i mat vai nhiéu
van dé nhu lan ndt, bu lan,,. DE gidi quyét van dé nay nhing giai
phap nén théng thudng la thay thé dat yéu va bu lun hoac gia tai
trudc hodc xtr ly bat tham két hop gia tai trudc. Hién nay, trudc
thuyc trang nguon cat ngay cang khang hiém va gan nhu khéng tai
tao, gia thanh s dung dén cong trinh kha cao, do d6 véi su hoi
nhap vé cong nghé, khoa hoc ky thuat nhirng nam gan day c6
nhiéu gidi phap mdi dé x ly van dé nay. Mét trong nhing giai
phap xtr ly hiéu qua va ting dung nhiéu hién nay la giai phap xt ly
nén bang coc BTCT két hop vdi vai dia ky thuat. Tuy nhién viéc
thiét ké va thi cong con nhiéu han ché. Do dé mét sé céng trinh
khi trién khai thi cong chua dat hiéu qua nhu tinh toan, trong s6 d6
c6 Metro Hung Lgi, TP Can Tho, Nha diéu hanh xe Phuong Trang,
huyén Cai B, tinh Tién Giang, kho cang bién Duyén Hai tinh Tra
Vinh.... Nguyén nhan chinh hién nay la thiét ké chu yéu dua trén
phan tich t& m6 hinh tinh bang phuong phap phan ti hitu han ma
chua kiém chung béng két qua thi nghiém hién truéng dé tu dé
quyét dinh giadi phap thiét ké. Viéc xac dinh hé s6 tap trung Ung
sudt dau coc tir thi nghiém hién trudng trong giai phap xt ly nén
bang coc BTCT két hgp vai vai dia ky d€ danh gié hiéu qua cla giai
phéap d&i véi cdng trinh xay dung, gidp ngudi thiét ké cé thé thiét
ké an toan va tiét kiém hon, diéu nay hoan toan phu hgp véi thuc
té khi thi cdng xay dung céng trinh.

2.COSOLY THUYET

2.1. Ly thuyét hiéu iing vom
2.1.1. Theo Terzaghi

Cz+ 0 O

trap - door

Hinh 1. M6 hinh phan tich cung vom cta Terzaghi [1],
Terzaghi (1943) da thuc nghiém xac dinh hé s6 cung vom
théng qua mé hinh clra sap. Trong mé hinh ctra sap gan nhu
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80% khoi lugng cat & chiéu cao dap 2/3 bi trugt xudng, cling
thuc hién mé hinh tuong tu khi thay d6i dé lén cta sap.
Terzaghi nhan thay khi S = h thi lugng cat trugt xuéng Ung vdi
chiéu cao > 2/3h. Tu thuc nghiém trén éng da xdy dung céc
phuong trinh trang thai tng suat nham ching minh cé hién
tugng cung vom trong dat dap dugc thé hién nhu hinh 1.

Phuang trinh can bang Ung suat

(0,+do )*S—-0,*S+2r_dz—-dG=0 (1M

Vi 0z: ing suat ding

™z: Ung suat cat trong mat xz

S: chiéu réng clia sap

G: trong lugng dat trén clra

y: dung trong dat

Phuong trinh tuong ducng

do, *S=y*S8dz—-2r_dz

Theo Mohr-Coulomb ting suat cat pha hoai

. =C+o, tang

V6i C' va @' la lyc dinh va géc ma sat trong clia dat.
Ung suat ngang
0x = 0*K v&i K : Hé s6 &p luc ngang.

Ung sudt ding o~ kPa

00 50 100 150 200
E
g2 N
-
3 4 =" Theo Terzaghi
| T
= “m——— Geostatic
BE e e
.= ~
g 8- A — — — = E‘a-.t————

-\'\
10

Hinh 2. Biéu d6 phan bé ting sudt trong dét dp trén ctta sap theo Terzaghi [2]
Phuong trinh dugc viét

do.*S =y*Sdz—2(C +0_K tan ¢ )dz 4)
Phuong trinh vi phan

' *
(do-zjzidz— 2C dz—2K tangodz 5)

o o s*o, s

z z

Giai phuong trinh vi phan
S* ]/—2(?y /S 2Ktanp —2/<|an¢'§
o —Q{l_e !PX +p*e (6)

* 2*K*tang

Theo két qua thuc nghiém Terzaghi xac dinh K =1. Giai phuong
trinh 6 tim muc d6 gia tdng Uing sudt ding gita hai bé méng. So
sanh Uing sudt ding gita hai bé& mong va muc dé gia tdng Ung suat
ding trong nén dat. D€ tao ra cung vom muc dé gia ting Ung suat
trong nén phai thap hon nhiéu so vsi miic do gia tang Uing suat
dung trén bé méng.

2.1.2. Theo Nordic Guideline

Phuong phap Nordic Guideline phan tich cung vom trong dat
theo dang hinh ném dugc dé nghi boi Carlsson (1987), theo
phuong phap nay géc tao thanh cung vom la 30° phan I6n tai
trong dugc truyén xudng dau coc cé6 dang hinh ném, chiém
khoang 80% tai trong. Trong khi nén dat yéu ganh chiu 20% tai
trong Ung véi 2/3 chiéu cao dat dap dugc thé hién nhu hinh 4 [4].
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Hinh 3. Dudng (ing suat cat khi ctta sap dich chuyén nhd theo Terzaghi [2]
JRETRETRURIORE L
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(@) (b)

Hinh 4. Hinh ném cla khdi dét a) theo 2D; b) theo 3D dé nghi béi Carlsson [2]
Trong lugng cla khéi dat theo 2D dugc tinh nhu sau

b-a)’
o o=ar
4tanl5 @)
V@i a: bé rong coc; b: khodng cach 2 coc tinh ti tim; y: dung
trong dat dap.

Theo Svant (2000) dua ra phuong phap tinh khéi dat 3D

w :l{sz— ! [(a+H‘[anﬁ)3 —aﬂ}
2a 6tan B ®)

V@i a: bé rong coc; b: khodng cach 2 coc tinh ti tim; y: dung
trong dat dap; H: chiéu cao khéi dat dap; B: d6 déc mat ném.

2.1.3. Theo Vién tiéu chuan Anh (1995)

Phat trién do Jones (1990) dua nghién clu ctia Marston va
Anderson (1913) vé cung vom trong dinh ctia nhém coc nhu hinh 5.

P = Tdi trong ngodi
INIIRERRERERRRRRRRRNARIANNY

Cung vém . S _ Lép vii dja
Tbénchn - |, o~ - ke bt
H __./ 'x_‘ y "

e
)

Hinh 5. Bén cu theo Vién tiéu chudn Anh [3]
Phan tich cung vom dua trén ty s6 gifia Gng suat ding trén
dinh coc va iing suat ding trén nén dat yéu, P’'c/ov
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2
r=a| %]
H

Trong dé: Cc: Hé s6 cung vom

Cc =1.95(H/a)- 0.18 cho coc chéng (khéng chiu udn)

Cc = 1.5(H/a)- 0.07 cho coc treo va céc coc khéc (thong thudng)

2.2 Hé sé tap trung (ing suat dau coc

Ung suat do tai trong ban than va tai trong ngoai tac dung lén
dau coc théng qua I6p vai dia ky thuat. Trong khi vai dia ky thuat
c6 cudng do cao khong bi xé rach dudi tdc dung cla trong luc thi
gan nhu tai trong dugc truyén nhu hinh 6.

| B |

|
DLl
i

9

1

Ge
Hinh 6. Su truyén tdi (trong lugng bén than, téi trong ngoai) Ién vdi va dat nén [4]
2.2.1. Theo Mc.Nulty va Kempton
Theo Mc.Nulty (1965) va Kempton (1998) hé s6 tap trung tng

suat phu thudc vao biéu thic sau:

£,
HH +q,

Ap luc diing trung binh phan bé 1&n vai Py

Tai trong trung binh ngoai phan bé trén nén dap qo

Luccang vai T

Khi p = 0: Xuat hién cung vom hoan chinh

Khi p = 1: Khéng xudt hién cung vom.

Trong lugng ban than dat dap y

2.2.2 Theo Han

Theo Han (2003) danh gia hé sé tap trung tng suat théng qua
biéu thuc sau:

n=
% (11)
V6i Oc : ting sudt dding phan bé trén dau coc

Os: Ung suat ding phan bé trén dat gilra hai coc

2.2.3. Theo Schimidt

Theo Schimidt (2004) danh gia hé sé tap trung Ung suét thong
qua biéu thuc sau:

%
tkp=2- O 4
O y*H*A, (12)

O Ung suat ding phan b6 trén dau coc

y: Trong lugng ban than dat dap

H: Chiéu cao dat dap

Ac: Tiét dién ngang ctia coc

Tai trong ngoai va trong luong ban than dat dap truyén xudng
nén dat yéu bén dusi théng qua I6p vai dia ky thuat. Trén vai dia
ky thuat sé cé su phan bé lai tng suat. Dudi tac dung cda tai trong
(tai trong ngoai va trong lugng ban than) sé lam cho khéi dat duy
chuyén xudng va dugc can tré bdi stic khang cét T (stic khang cét

gilila cac hat dat khéng hodc it duy chuyén (trén dau coc) va cac
hat dat duy chuyén nhiéu (& gita coc). Stic khang cat nay sé lam
giam ap luc ding clia I6p dat dap do dé sé gia tang tai trong trén
dau coc, gia tdng Ung suat dau coc hay con goi la tap trung ng
suat dau coc.

L6p vai dia ky thuat sé phan bé lai ting suat lam giam Ging suat
tac dung Ién nén dat yéu. Lugng Uing suat gidam nay sé dugc tap
trung lén dau coc do d6 lam gidm bét 1Gn dat nén gidra hai coc. Su
gidm chuyén vi clia khéi dat gilta hai coc la do ting sudt cit T gilta
khoi dat gitra hai coc va khéi dat trén dau coc. Tai trong ding
trong nén ddp chuyén ti€p mét phan trén dau coc.

Trong trudng hgp khi mat phang vai dia ky thuat hoan toan
phéng, khéng c6 d6 Iun khac nhau, khéng cé chuyén vi gilia dat
nean va khéi faat dap bén trén, thi cung vom clia dat, ing suat
kéo do tai trong ngoai tauc duing lean nén dat yéu khéng thé phat
trién. Trong trudng hop nay viéc tp trung Ung suat dau coc van c6
nhung rat it la do su tuong quan d6 cliing clia vat liéu lam coc va
d6 cling nén dat yéu bén dudi.

3.MO HINH TiNH

Mo hinh xt ly nén dudng bang coc bé téng cét thép két hop
vai dia ky thuat dudi khoi dap chiu tai phan bé déu khdp dugc mé
td trong hinh 7.

Za

Tai trong ngodi

=r

Két cdu 4o duding BTCT %

Lép cdt ddp
- Vai dia ki thugt

Su hinh thanh cum vom trong I6p cat dat dap thong qua anh
hudng hiéu tng mang cua vai dia ky thuat dugc thé hién trong
hinh 8.

§u_i A A A A ! I

! e :
ir . - :Cung vom | : \ :
-~ T e TN L s T
AN L LT IN A |
3 Y Unn__v_f_ai X !

Hinh 8. Su hinh thanh cung vom [4],[6]

3.1 Kha nang kéo cang vai khi gia tai

3.1.1 Theo Tiéu chuan Anh BS 8006 (1995)

Theo Tiéu chudn BS 8006 (1995) tinh toan kha nang kéo cang
cla vai trén dau coc dugc tinh toan dua trén nguyén ly truyén tai
trong dat dap va tai trong ngoai lén vai théng qua cac g6i d& (dau
€oc) nhu cong thuc (13).
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_WT(S—a) ; 1

rp 2a 6& (13)
Trp: Luc kéo trong vai trén 1m
WT: Tai trong th&ng diing phan bé trén vai gilta cac coc
€: Bién dang dai (%) cua vai dia ky thuat.
Phuong trinh:
Tip = 0s(s-a)Q
os: Ung suat do dat dép gay ra trong vai
Q: Hé s6 khdng thi nguyén lién quan dén bién dang léch cda vai
s: Khoang cach gilra hai coc
a: Kich thudc canh coc

Q:i[ 2y
4|l (s —a)

y: D6 vong cla vai [3]

3.1.2 Theo Zaeske (2001) va Kempfer (2002)

Theo Zaeske va Kempfer da sa d6 hoa cung vom trén dau coc
dua trén két qua thi nghiém mo hinh cla Zaeske (2001) tac gia da
thiét 1ap phuong trinh vi phan dudng ting suat nhu hinh 9.

L=
2y

= o I o = A ]
X I S —
Y L
W ey o
..._ll' j. I
L N

Hinh 9. Thiét 1dp phuang trinh vi phan dutng ting suat [4],[6]
Phuang trinh vi phan biéu dién trang thai can bang (ing suat:

S,
—0.dA, + (o, +do.)dA, — 40 ,dA, sin [%} +ydV =0
(14)
Phuang trinh vi phan biéu dién luc kéo cing trén vai

d2z 45 +C—x
dx2 H H

(15)
Véi
Lo 1.2 . 1.2
2.0 1+(z ) dx+2.] [1+(z )" .dx-1
w 4 y2] (6]
H = (0] _ z _
! 1.2 J 1.2
2.f(l+(z ) ).dx+2.f[l+(2 ) j.dx
w . P
0 i (16)
Trong do
Zy, (x):Al’W.eaW.x+A2,W.e_aW.x-ng 0<x<i
w

' o, X -y, X
ZW(x):aW.[ALW'e w _AZ,W'E w J

Luc kéo cua vai khi gia tai.
S(x) = e(x)/J = H.ﬂl+zv2(x) (18)

4. MO HINH THi NGHIEM

4.1 M6 hinh thi nghiém hién truong

M6 hinh ty 1é thuc 1:1 dugc xay dung toa lac tai Qudc 16 60 trén
dia ban xa Tan Thach huyén Chau Thanh tinh Bén Tre.

M6 hinh dugc xay dung véi 16 coc bé tong cbt thép cé B.20,
chiéu dai coc L = 14m gém 02 mé dun méi mé dun 7m. Vai dia ky
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thuat loai dét cudng dé cao kha nang chiu kéo dat 100 kN/m &6
gian dai t6i da dat 10%. Cat dap la cat hat to. Cat dap gia tai la cat
min, chiéu cao dap dat 1,5m.

4.2 Két qua mé hinh thi nghiém hién trudng

4.2.1 Do ling suat phan bé

Nguyén ly lam viéc cta thiét bi do, ciing nhu tinh toan gia tri
Uing suat tai cac dau do.

Dudi tac dung cla ap luc, tdm kim loai mong bién dang dan
hoi, lam thay dé&i dién trg cGla cdm bién dan dinh trén tdm kim loai.
TU su bién déi dién trd clia cdm bién, cudng dé dong dién qua cdm
bién ciing thay d6i. Bang thiét bi do, c6 thé ghi nhan su bién déi
cta dong dién theo tiing ap luc tac dung lén tdm mong.

Vat liéu dung ché tao cam bién la vat liéu dan dién, c6 quan hé
gilta bién dang va dién tr& biéu hién qua ty sé gilia bién thién
tuong doi cta dién trg vai bién thién tuong ddi cta chiéu dai cam
bién goi la hé s6 cam bién.

Vi tri dat cac thiét bi do (ng suat dugc thé hién trong hinh

10a,b.
; P
= Pzis
ﬂ Pxi4g
- Peda
G__ --’r:—’ﬂcu:
o - g £ T
e *'”_ p ~ -
|zo0] 50 200
Hinh 10a. Mat cat Iap thiét bi do
e o LS00

Ry

Hinh 10b. Mét bang lap thiét bi do

Cac dau do tng suat trong mo hinh thi nghiém dugc dat tai
céc vi tri nham thu thap céc gia tri Ung suat tai cac diém dé phan
tich anh hudng cda hiéu ing vom trong gidi phap thiét k& xu ly
nén nay. Cac thiét bi dugc dat trén tam dém phdng nham tranh
l&ch thiét bi trong qua trinh thi nghiém.

Ps7 la dau do ap luc nudc 16 réng dat tai gilta khoang cach 02 coc

Ps3 la dau do ap luc nudc 16 rdng dat tai gilta tam 04 coc

Ps9 la dau do Ung sudt dat trén dau coc nhung dudi I6p vai dia
ky thuat

Ps1 la dau do ung suat dat gilra 02 coc nhung trén I6p vai dia
ky thuat

Ps4 la dau do Uing suat dat trén dau coc do ting suat dung theo
phuong ngang
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Ps8 la dau do Ung sudt dat cach coc ¥4 khoadng cach coc nhung
trén I6p vai dia ky thuat

Ps10 la dau do Ung suat dat trén dau coc nhung trén 16p vai dia
ky thuat

Ps14 la dau do Ung suat dat trong I6p cat dap cach dau coc
0.4m theo phuang dung

Ps11 la dau do Ung suat dat trong I6p cat dap cach dau coc
0.8m theo phuang dung

Ps6 la dau do Ung suat dat trong I6p cat dap cach dau coc 1.2m
theo phuong ding

Ps2 la dau do Ung suat dat trong I6p cat dap cach dau coc 1.6m
theo phuong ding

Két qua do & cdp tai trong ngoai tuong Ung 1,5m (dat dap gia
tai 24kN/m?) dugc thé hién trong bang 1.

Bang 1 Gi4 tri Uing sudt tai cac diém do (kN/m?)

Sélan do | Ps7 Ps3 Ps9 Ps1 Ps4

1 0 0 0 0 0

2 0.64 0.64 8.749 0.275 0.053
3 0.917 0.353 16.481 0.737 0.488
4 1.009 0.434 213 1.109 0.942
5 1.101 0.515 25.046 1.389 0.544
6 1.101 0.557 28.384 1.765 1.598
7 1.194 0.557 32.877 2.143 2.099
8 1.194 0.598 35.862 2.619 2.486
9 1.286 0.724 41.161 3.195 3.02
10 1.658 0.851 47.818 3.678 3.504
11 1.658 0.766 52.909 4.264 3.089
12 1.565 0.682 58.145 4.166 3.364
13 1.751 0.808 64.491 4.657 3.858
14 1.751 0.64 87.57 5.749 5.118
15 1.751 0.557 94.801 5.95 5.273
Ps8 Ps10 Ps14 Ps11 Ps6 Ps2
0 0 0 0 0 0
0.618 1.184 1.485 0.608 1.323 1.519
1.691 1.89 2.09 0.959 1.457 2.08
2.87 2.816 2.804 1.321 1.728 2.367
3.881 3.549 3.318 1.543 1.728 2.954
4.906 4.187 3.629 1.618 1.934 3.557
6.133 5.16 4.361 2.076 2.004 4.098
7.474 6.153 5.101 2.231 2214 4.653
8.837 7.278 5.958 2.708 2.356 4975
10.819 8.894 6.934 3.034 2.428 4.894
11.523 9.246 6.934 2.789 2.428 5.302
12.231 10.196 7.373 4315 2.717 5.633
13.459 11.162 7.925 4.493 2.79 5.968
15.96 13.642 9.154 4.582 3.085 6.479
16.807 14.405 9.834 5.036 3.085 6.565

Gia tri ing suat do duoc qua 15 lan do thong qua cac dau do
dugc dinh vi trong mo6 hinh thuc nghiém.
Biéu dd (rng suat tai cac dau do

=—5id frj (g suat tai cac diém
WNim2) Ps?

i i (ng suat ta cic diem
m2) Fs3

(mg suat tgi cde diém

ng sudt (kN/mz)

i cde diem
1
i e diém
54 fin o (fén)
i fri (g swat g cdc diém
do (WNim2) Ps2

Hinh 12. Duting ting sudt tai cac thiét bi qua cac lan do

Ung suét c6 khuynh huéng tap trung & dau do PS9, trong khi
gidm nhiéu & dau do PS1. Cho thdy kha ning dich chuyén (ing suat
vé nai c6 d6 cling thay déi dang ké, viéc dich chuyén tng suat gép
phan hinh thanh nén anh hudng cta hiéu ting cung vom, tao nén
hién tugng tap trung ting suat dau coc.

5. KET LUAN VA KIEN NGHI

M6 hinh thi nghiém 16 coc v6i khodng cach coc 1m, chiéu cao
dap gia tai khoang 1,5m. Hé s6 tap trung Ung suat dau coc khoang
n = 10.84, ing suat phan bé trén nén dat yéu dat as = 5.95 kN/m2
trong khi tng suat tap trung dau coc oc = 64.49 kN/m2.

Néu bb qua mét phan tac dung clia hiéu ting mang vai dia ky
thuat thi hé s6 tap trung Ung sudt dau coc n = 2.5, (ing suat phan
b6 trén nén dat yéu dat os = 5.95 kN/m? trong khi (ing suat tap
trung dau coc oc = 14.4 kN/m2.

Tu két qua thu dugc, cho thdy giadi phap xu ly nén theo
phuong phéap nay cé thé ing dung tét cho viéc x ly nén dudng,
kho xuéng céng nghiép trong diéu kién dat yéu déng bang séng
Cliu Long, rdt ngan dugc thdi gian thi céng so véi nhing phuong
phap xt ly nén khac nhu gia tai trudc, bom hat chan khéng, bat
tham...

Khoang cach coc xt ly nén trong mé hinh S = 1.0m, nén hiéu
qua tap tung Ung sudt dau coc la kha lon. Tuy nhién khi thiét ké dé
dat hiéu qua kinh té cao thi khoang cach coc sé 16n hon diéu nay
sé lam gidm hé s tap trung Ung suat dau coc tang kha nang lan
cla nén.
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Giai phap Quy hoach - kién truc vung DBSCL,
thich ung véi bién dé6i khi hau

Research planning solutions - residential architecture to adapt to climate change in south

West Delta area

> TS.KTS LE KIM THU
Hoc vién Ky thuat quan sy

TOM TAT

Cac tinh trong ving Dang béng séng Ciru Long (BBSCL) da va dang
phéi ddi mat vai tac dang ngay cang manh mé cia bign ddi khi hau
(BDKH). Biéu hién rd nét |3 nhigt d tang cao, han han khéc ligt,
xam nhap man dién ra thuémg xuyén, triéu cuing va sat 16 ba
siing, bar bién dién bién phic tap, diéu da anh hréng dén cong tac
quy hoach, kién trdc, xay dung, cong tac an sinh xa hai, dac bigt
anh hudng rét lon dén doi séng, sinh hoat cia cu dan noi day.
Hang ndm chinh quyén va nhan dan trong ving da phai tigu tan rét
nhiéu cang sirc va tai chinh dé khic phuc nhitng van dé bét lpi ma
thién nhién gay nén. Do véy, cén dva ra dugc gigi phap can co
mang tinh bén vimg, ddng b va lau dai cho céc ving dan cu
DBSCL mat mai truing séing dn dinh va phat trién bén vimg. Bai
bao da nghién ctu mat sd ndi dung mang tinh lap luan khoa hoc
vri nhirng dé xudt gidi phap quy hoach, kién trac thich dng vai
BBKH cho viing BBSCL.

Tir khaa: Quy hoach; kign trac; thich ang; dan cuw; mai trudng...

ABSTRACT

The provinces in the Mekong Delta (Mekong DELTA) have been
faced with the increasingly powerful impact of climate change.
Apparent expression is the rising temperature, fierce drought,
saline intrusion taking place reqularly, the tide and the river
landslide. the complicated coastline, which greatly influences the
unstable life of the population on planning work, architecture,
construction, manufacturing, living life and social security work.
The annual State and people of this influence have to spend a lot
of effort and finances to overcome the adverse problems that
nature brings. However, it has yet to offer a long-lasting,
sustainable base solution. So the topic would like to contribute a
number of scientific reasoning issues and propose some specific
measures. Hopefully in the earliest time we will get the solution in
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sync, soon created for the area of Mekong Delta a stable and
sustainable development habitat.

Keywords: Planning; architecture; adaptation; residential;
environment...

1.MGPAU

DBSCL 13 vung d4t thap ven bién cta Viét Nam sé |a khu vuc bi
tac hai ndng né nhit do BDKH gy ra. Trong cac thang mua kho,
nhiéu tinh ving BBSCL bi nudc bién xam nhap man sau lam thiét
hai cho sén xuat ndng nghiép, nhiéu khu vuc thi€éu nudc ngot phuc
vu sinh hoat, cdn vao mua mua |d thi thudng xay ra hién tugng sat
I1& lam tréi sdp nha cla, bién nhiing day nha, 6 phé ngap trong
bién nudc... Trugc tinh hinh trén, nhiéu dia phuong trong khu vuc
DPBSCL d3 dé ra cac gidi phap dé€ tng pho va thich nghi do tac
doéng cda BDKH.

Hinh anh nhitng can nha bi sdp xudng dong song & k

Ung pho véi muc nudc bién dang va hién tugng sat 18, xam
nhap man... [a mét nhiém vy cé tam quan trong hang dau vé
nhiéu mat: kinh t€, x& hoi, an ninh quéc phong... cta DBSCL néi
riéng va cla cd nudc ndi chung. Cac dia phuong can thuc hién
cong tac di€u tra, nghién cdu trén ting dia ban bi de doa dé chuan
bi phuong an (ng pho tét nhat. Cac nha chuyén moén ggi y cac
nhiém vu can trién khai nhu: ndng cao nhan thic cla ngudi dan vé
tng pho vdi BDKH; xac dinh va tién hanh sém nhiing néi dung
nghién cdu can thi€t; Nha nudc can chu trong xay dung co s& di
lieu, dao tao ngudn nhan luc, thuc hién cac dé tai khoa hoc cu thé
cho tung linh vuc, tung biéu hién cuc doan clia thién nhién nhdm
dua ra nhiing giai phap cu thé va chi tiét... dé gidm nhe kha nang
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bi tén hai do BPKH gay ra, can c6 su diéu chinh & cac hoat dong
kinh té&, xa héi... Cac hoat déng (mg phé véi BDKH phai duoc trién
khai ngay tur bay gi¢ va phai dugc 16ng ghép véi ké hoach clia cac
nganh, linh vug, dia phuong...

Déng bang Tay Nam B la vliing ha luu cudi ciing clia luu vuc Séng
Mekong trudc khi chay ra bién. Pay I3 ving dat thap, dugc xem 1 viing
dat ngap nudc lon nhat cda Viét Nam. Hang nam, tir thang 8 dén thang
10, vuing D&ng bang Tay Nam B6 bi ngap 10 tir Séng Mekong dic biét [a
cac vung Dong Thap Mudi, viing Té gidc Long Xuyén va viing gidia Séng
Tién va Séng Hau. Ving déng bang nay da dugc nhiéu nha khoa hoc
canh bao la mét trong nhiing noi chiu tdc ddng manh mé nhat ctia hién
tuong BEKH va nudc bién dang dang va sé xay ra.

Dong bang Tay Nam Bo la mot trong nhiing déng bang lon,
phi nhiéu nhat cia Béng Nam A, tham chi cla ca thé gidi. D6 la
vling san xudt - xuat khau luong thuc va ciing 1a viing cay an trai
nhiét déi I6n nhat Viét Nam. Dong bang Tay Nam Bé dong thoi
cling la vung dat quan trong doi vai Nam Bo va ca nudc trong bao
vé an ninh quéc phong, phat trién kinh t&, hop tac dau tu va giao
thuong véi cac nuéc trong khu vuc va thé gidi.

Tuy nhién, tir trudc dén nay viéc quy hoach - kién tric va xay
dung céac khu dan cu tai BPéng bang Tay Nam Bo dugc thuc hién
nhu mot “théi quen”. C6 1€ cling vi trudc day, yéu t6 10 lut, BDKH va
nuéc bién dang chua that ré nét trong nhimng hoat déng dai séng
tai ving dat ddc thi nay. Hién nay trudc yéu t6 BDKH phuc tap,
khé ludng thi vung Béng bang Tay Nam Bé ¢é nhiéu van dé buc
thiét can phai quan tam giai quyét, do la:

Vidn dé vé quy hoach, kién triic va xdy dung cdc khu ddn cu thich
Ung véild lut va triéu bién dédng trong bbi cénh BDKH;

Vén dé vé dam bao nudc ngot cho sinh hogt va sén xudt khi noi
day thudng xuyén bi xam nhdp mdn va ngdy cang trdm trong hon;

Viédn dé trong hogt déng séng, ma déc biét la vdn dé muu sinh khi
1 lut va triéu bién déng trong béi cénh BDKH;

Védn dé séng chung vdi I ciing nhu séng chung véi "bién doi khi
hau” cdacudan,...;

Vén dé sut lin ddt va sat 16 bd séng, bd bién,...gdy ra nhiing tén
thdt rdt I6n cho méi trudng, nha cda va tai san cta cu dén;

Vé ha tdng xa héi va ky thudt; vé gido duc va dao tgo.

2. HUGNG NGHIEN CUU VA CAC VAN BE VE QUY HOACH,
KIEN TRUC VUNG PBSCL, THICH UNG VG BIEN 61 KHi HAU

Trong béi cdnh BPKH, nhiéu dién tich cda viing Béng bang Tay
Nam B¢ sé bi ngdp khodng 1m vao nam 2070. Pay la du bao dugc
Vién Quy hoach thay lgi mién Nam dua ra tai héi thio:"Pdnh gid
quy hoach thay loi ving Béng bdng Tay Nam B6 trong diéu kién thich
ting v&i BEKH, nuéc bién dang”. Cac két qud ctia hoi thdo da chi ra:
Khi nudc bién dang cao gén 1m, thi khodng hon 40% dién tich toan
viing Boéng bdng Tay Nam B6 sé ngdp trong nudc.

Su bién déi khi hau dang ngay cang trdm trong hon, can phai
¢6 cac gidi phap toan dién (ké ca gidi phdp quy hoach - kién tric cdc
khu dén cu) dé “S6ng chung véi IG” va “Séng chung véi bién déi khi
hau” nhu cu dan & viing Bong bang nay da séng hon 300 nam qua.
C6 nghia la moi hoat ddng séng va lao ddng san xuat noi day c6
thé thich ng dugc véi moi dién bién clia BDKH.

Trong thuc t€ giai phap vé quy hoach - kién trac cac khu dan cu
trong diéu kién ctia viing Dong bang Tay Nam Bo khong phai mdi.
Nhung dé gidi quyét dugc nhig vén dé: “Té chic quy hoach va t6
hop kién tric nhang céng trinh trong cdc khu dén cu thich ung véi
BPKH va nhiing diéu kién kinh t& - xa@ héi nhdm gép phdn dé Pong
bang Tay Nam Bé phadt trién theo huéng bén viing” la nhimg van dé
phuic tap rdt can dugc nghién ctu thau ddo hon trong béi canh
BDKH ngay cang dién bién phuc tap.

7
Hién truding vu sat 16 sang 22/4/2019 (6 An Giang). Anh: Minh Anh
2.1 Luén gidi vé muc tiéu va nhitng ndi dung can nghién ciu

T trude dén nay, viéc khai thac nhiing loi thé vé phat trién
kinh té céc viing Bong bang Tay Nam Bo luén nam trong chién
lugc quéc gia. Cac chinh sach ctia Dang va Nha nudc danh cho
vling Béng bang Tay Nam Bd luén nhdm tao cho cu dan <6 cudc
séng am no, hanh phdg,...Cac chinh sach d6 dugc cac cap chinh
quyén va nhan dan thuc hién theo chién lugc bién ving Béng
b&ng nay cung véi TP.HCM tré thanh cuc phat trién ctia toan ving
Nam Bé. Trong chién lugc, van dé xay dung va phat trién khéng
gian séng cla cu dan phu hgp nhiing diéu kién cda ving séng
nudc cling nhu nhimg dac tht vé nhiing diéu kién tu nhién - khi
hau, kinh té& - xa hoi ctia vung dat nay la vé cling céan thiét (ddc biét
khoéng gian séng - khu cu trd cda ngudi dan phdi thich tng dugc véi
bién d6i khi hau).

"T6 chiic quy hoach va t6 hgp kién triic cdc khu dén cu thich ing
vGi bién ddi khi hau tai Pong bdng Tdy Nam BS” nham gép phan dé
Déng bang Tay Nam Bo phat trién theo hudng bén viing la van dé
rat kho khan do nhimng dic thu vé diéu kién tu nhién - khi hau
cling nhu sy “doéng danh” cda thai ti€t trong viing séng nudc nay.

Nhu vay, & ving Béng bang Tay Nam B ¢ nhiéu van dé buc
thiét can phai quan tam giai quyét. Nhung trong pham vi bai bao,
tac gid dua mat s6 van dé cot |61 dé gidi quyét dugc mét cach thau
dao hon vé “Té chiic quy hoach va té hop kién tric cdc khu dan cu
thich img voi BDKH tai Déng bdng Tay Nam B6” nhdm gop phan dé
Déng bang Tay Nam Bd phat trién theo hudng bén viing.

Cdc dé xudt vé quy hoach, kién tric va xdy dung cdc khu dén cu
trong béi cdnh BDKH:

- Dé xudt gidi phdp quy hoach, kién triic cdc khu dan cu thich Gng
voi BPKH va nhiing diéu kién kinh té€ - xa héi tai dia ban nghién cau.
Nhiing vdn dé trong hogt ddng séng, ma ddc biét la vén dé muu sinh
khi it lut va triéu bién ddng trong béi cdnh BEKH;

- Dé xudt gidi phdp quy hoach - kién truc cdc khu dan cu nhung nhdt
thiét phai dam bdo nuéc ngot cho sinh hoat va san xudt cho cu ddn;

Nhitng khé khan va thudn lgi trong qud trinh hogt dong séng
cling nhu san xudt cda ngudi ddn. Do tinh chdt “déng danh” cGa thoi
ti€t va cdc nqguyén nhan gay ra sut I bo séng, bo bién,...noi tap trung
cdc khu dan cu truyén thong cda cu dén ving Bong bdng nay.

Cac dé xuat cua tac gia voi mong mudn gidi quyét dugc nhiing
md hinh danh cho céc khu dan cu thich ing BDKH va thich ting véi
nhiing diéu kién kinh té - xa hdi trong ti€n trinh phat trién tai cac
vung dac thu:

- M6 hinh danh cho cdc khu dén cu gdn lién véi hé théng kénh
rach gép phan han ché Id lut, khéng dnh hudng dén diéu kién san
xudt, diéu tiét thodt nudc séng ngodi chéng ngdp ting cuc bg,...

- M6 hinh danh cho cdc khu dan cu gdn lién véi hé thong tich
nuéc ngot dé dam bdo doi séng va san xudt khi bj tdc déng ctia xdm
nhdp mdn hay trong mua han han.
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- M hinh danh cho cdc khu dén cu tai cdc viing hay bj ngdp sdu
khi Id lut, triéu cudng hay nuéc bién ddng do hé qua cia BPKH,....

- Mé hinh danh cho cdc khu dan cu gdn véi séng, bién va kénh
rach tai nhiing noi ¢6 nguy co hay "kha ndng” sut I6;

Nhu vay, nhimg giai phap vé mé hinh t6 chuic quy hoach va té
hop khong gian kién tric ctia nhimg thé loai céng trinh trong cac
khu dan cu trén vung Béng bang Tay Nam Bo ¢6 thé ap dung trén
toan ving, nham gop phan dé déng bang chau thé dic thu va day
tiém nang nay sé phat trién theo huéng bén viing.

2.2 Nai dung nghién ciiu khoa hoc va trién khai thuc nghiém

Noi dung 1: Tim hiéu kinh nghiém quy hoach - kién trdc cac
khu dan cu thich tng véi BDKH va nhimg diéu kién kinh té - xa hoi
nham gép phan dé Péng bing Tay Nam B phat trién theo hudng
bén viing.

+ Tim hiéu kinh nghiém vé t6 chic quy hoach va t6 hap khéng
gian kién tric cdc khu ddn cu thich tng voi BDKH va thich ing voi
nhiing diéu kién kinh t€ - xa hoi;

+ Phdn tich, nhan xét va ddnh gid kinh nghiém vé t6 chic quy
hoach va t6 hop khéng gian kién tric cdc khu dan cu thich ing véi
BDKH va thich ting véi nhiing diéu kién kinh té - xa hoi;

+ Xdc dinh nhimg vdn dé con ton tai vé t6 chic quy hoach va t6
hop khong gian kién tric cde khu dén cu thich dng véi BPKH va thich
Ung vdi nhiing yéu t6 kinh té - xa hoi;

+ Xdc dinh nhiém vu nghién cau.

No6i dung 2: Xay dung co s& khoa hoc, phdn tich nhiing co s&
khoa hoc va xdc dinh nhing nguyén tdc co ban dé lam tién d€ cho
viéc dé xudt mét s6 gidi phdp t6 chiic quy hoach va té hop khéng gian
kién truc cdc khu dén cu thich ang véi BPKH va thich tng véi nhiing
diéu kién kinh t& - xd héi nhdm gép phdn dé Déng béng Tay Nam Bo
phdt trién theo hudéng bén viing.

Nbéi dung 3: Gidi phap quy hoach - kién truc cac khu dan cu
thich g v6i BDKH va nhimg diéu kién kinh t€ - xa hoi nham gop
phan dé Dong bang Tay Nam B6 phat trién theo hudng bén vimg.

+ Dé xudt gidi phdp t6 chic quy hoach cdc khu dén cu thich dng
vGi BDKH va thich tng véi nhing diéu kién kinh té - xa héi nham gop
phdn d€Déng béing Tay Nam Bé phdt trién theo huéng bén viing;

+ Dé xudt gidi phdp t6 hop khéng gian kién tric cdc khu déan cu
thich ting véi bién d6i khi hdu va thich tng véi nhiing diéu kién kinh t&
- xd héi nhdm gép phén dé Péng béing Tay Nam B6 phdt trién theo
hudng bén ving;

+ Dé xudt gidi phdp t6 hop khéng gian kién triic mét s6 cong trinh
dén sinh co ban (Vi du nhu nha &, tram y t€ cdc co s& gido duc) phu
hop vdi nhitng mé hinh danh cho cdc khu ddn cu khdc nhau, tai mét
6 vi tri mang tinh dai dién, c6 dia hinh va bi dnh hudng cta bién déi
khi hau khdc nhau.

3. KET QUA NGHIEN CUU

3.1. Tdc déng dén xa hoi - kinh t€ va méi trudng (déng gép cho
viéc hoach dinh va thuc hién chd truong, chinh sdch, phdp ludt hodc
€6 tdc ddng lam chuyén bién nhdn thic cda xd hoi) va tdc déng doi
voi nganh, linh vuc KH (déng gép mdi, mé ra hudng nghién ctiu mdi
thdng qua cdc cong trinh cdng bé & trong va ngodi nudc):

- K&t qua nghién ctu clia bai bao c6 thé 1a tu liéu tham khao
cho céc co quan chuyén nganh quy hoach - kién trdc va nhimng
don vi quan ly xdy dung tr Trung uong dén dia phuong clia cac
tinh, thanh phé thuéc ving Béng bang Tay Nam Bé cling nhu &
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cac vung c6 diéu kién tu nhién - khi hdu va nhiing yéu t6 kinh té -
xa héi tuong tu.

- La tu liéu tham khao cho cac co quan chuyén nganh quy
hoach - kién trdc va nhimg don vi quan ly hoach dinh chinh sach di
dan, bé tri dinh cu, diéu chuyén va phat trién dan cu thudc viing
Po6ng bang Tay Nam Bo.

- Lam co s& cho viéc xay dung tiéu chudn quy hoach va kién
trdc cac khu déan cu thich dng véi BBKH va thich dng véi nhiing
diéu kién kinh t&€ - xa hoi nham gép phan dé Dong béng Tay Nam
Bo phat trién theo hudng bén viing.

3.2. Tdc déng doi véi linh vuc ¢6 lién quan

- Két qud nghién ctru cda bai béo 1a tu liéu lam co s& cho chién
lugc phét trién ndng thdn va kinh t& nédng nghiép tai ving Déng
b&ng Tay Nam Bo. La tu liéu 1am co s& cho chién lugc phat trién
thay néng tai mét s6 vung thudc Bong bang Tay Nam Bo. Dong
thai 1a tu liéu giup cho viéc hoach dinh chinh sach vé dam bao
ngudn nudc ngot phuc vy doi sdng va san xuat khi bj tac déng cta
xam nhdp man hay trong mua han han.

- K&t qua nghién ctu ctia bai bao cling cé thé gép thém tu liéu
lam co s& cho viéc hoach dinh chinh sach vé s& dung cac loai cau
kién xay dung duc san vai trong lugng nhe va chat lugng cao, dé
13p ghép, thdo d& va di chuyén. Diéu d6, co thé huy dong dugc
moi luc lugng tai chd tham gia vao tat cd cac qua trinh xay dung,
thao d&, di chuyén, trong diéu kién thién nhién bat thudng. Diéu
nay c6 nghia can nghién cdu tinh “co déng” cGa nhimng thé loai
cong trinh trong cac khu dan cu tai nhiing noi ¢6 nguy co hay “kha
nang” sut ...

¢) Tdc déng déi véi t6 chic chd tri va cdc ¢o s& tng dung két qua
nghién ctu

- K&t qua cta nhiém vu nghién ctu sé gép phan cung cap
nhimg bién phap va gidi phap cu thé mang tinh khoa hoc, théng
minh, dap Ung cho cac co quan quan ly trong thai dai CN 4.0, thuc
hién déng b, nhanh, hiéu qua, kinh té va thiét thuc.

- Két qua clia nhiém vu nghién cdu sé cung cap cac s6 liéu, di
liéu giup co quan quan |y c6 can c xdy dung ké hoach phat trién
cac khu dan cu thich dng véi BPKH va thich (ng vai nhimng diéu
kién kinh té& - xa h6i nham gép phéan dé Déng biang Tay Nam Bo
phat trién theo huéng bén viing.

- Cac don vi quan ly va tu van cé thém ggi y dé lya chon
phuong an quy hoach va kién tric cac khu dan cu thich tng vai
BDKH va thich dng vai nhing diéu kién kinh té - xa hoi nham gép
phén dé Déng bang Tay Nam Bo phat trién theo huéng bén viing.

4, KET LUAN

Gidi phap quy hoach - kién trac cac khu dan cu thich dng voi
BDKH tai Pong bang Tay Nam B4 la gidi phap phat trién bén viing
voi phuong cham chd dong s6ng chung vdi 1G, sat 13, ngap, nudc
lg, nuGc man; co giadi phap Uing phdé hiéu qua vdi thién tai nhu béo,
10, han han, xam nhap man, vdi cac tinh hudng bat lgi nhat do
BDKH va phat trién thugng ngudn Séng MeKong; xac dinh BDKH
va nudc bién dang 1a xu thé tat yéu, phai séng chung va thich nghi,
phai bién thach thic thanh co héi; 18y tai nguyén nudc la yéu t6
c6t 16i, 1a co s& cho viéc hoach dinh chién lugc, chinh sach, quy
hoach phat trién vung, can phai dugc quan ly tdng hop trén toan
luu vuc.
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SU dung nguén phé pham ba mia deé
tang cuong kha nang chiu uén caa beé téng

Utilizing sugarcane bagasse waste to enhance the flexural capacity of concrete

> NGUYEN THANH NHAN
Khoa Xay dung, Trudng Pai hoc Cong nghé TP.HCM

TGM TAT

Bé tong, mac du [a mat vat lidu chiu nén tat, nhung lai ca cudng da
chiu kéo thap va dé bj nirt. Sau mat thavi gian st dung, cac céu kign
bé tong thuang bét ddu xuat hien céc vet nit vai bé rang va mat da
|cn. Be tong cat spi (BTCS) ba mia da duge dé xuét nhw mat phuong
phép gitp cai thien kha nang chiu not coa ket cdu bé tang, thang
qua co ché khau cac vét not va truyén Gng sudt qua ching. Mat
nghién ctu khoa hoc da trinh bay vige st dung b mia da qua xi Iy
vao ddm bé tong cdt thep (BTCT) dé tang khé ndng chiu uén cia
chang. Tién trinh ddc mAu va thi nghigm duoc thuc hign trén 4 loai
cép phdi vai cac ham legng bd mia khac nhau. Ket qué cia nghien
ciru cho théy réng viéc str dung ba mia trong bé tong da cai thign
dang ké kha ndng chiu udn cia ddm BTCT va gidm thiéu sy xudt hign
ciia céc vet nirt trong dam.

Tir khéa: Ba mia, Bé tang chiu udn, Phé phdm nang nghiép. Tang
curang bé tong, Vat litu xay dung tai che.

ABSTRACT

Concrete, despite being a material with good compressive strength,
often exhibits low tensile strength and is prone to cracking. After a
period of use, concrete components typically begin to show cracks with
significant width and density. Sugarcane bagasse fiber-reinforced
concrete has been proposed as a method to improve the crack
resistance of concrete structures, through mechanisms such as
bridging cracks and stress transfer across them. A scientific study has
presented the use of processed sugarcane bagasse in reinforced
concrete beams (RC beams) to enhance their flexural capacity. Sample
casting and experiments were conducted on four different mixtures
with varying amounts of sugarcane bagasse. The research results
indicate that the inclusion of sugarcane bagasse in concrete
significantly improves the flexural capacity of RC beams and reduces
the occurrence of cracks within them.

Keywords: Bagasse, Flexural strength concrete, Agricultural
waste, Concrete reinforcement, Recycled building materials.

1. DAT VAN DE

BTCS da dugc nghién ctu va ap dung trén pham vi toan ciu trong
nhiéu thap ky qua, vai nhiéu nghién ctu vé tinh chat ctia BTCS khi dugc
két hop véi cac vat lieu khac. G My, da cé cac nghién cliu vé téc dong
clia cac loai sgi téng hgp nhu sgi Nylon 6, sgi Polypropylene (PP), sgi
Polyester (PE) d6i vai bé tong. Tai Dai hoc Michigan, My, da tién hanh
nghién ctiu vé bé tdng cudng d6 cao gia cudng bang soi thép va sgi PP
cho cac du an giao thong. G Viét Nam, cu thé 1a tai Dai hoc Bach khoa
TP.HCM, TS Nguyén Véan Chanh va dong nghiép da thuc hién nghién
ctu va ting dung BTCS véi nhiéu loai sgi nhu bé tong nhe c6t soi xo disa,
BTCS hén hop, BTCS thép va BTCS Bazan.

Nghién ctiu va ting dung thuc t€ da chi ra rang ba mia la mot
nguén phé& pham phé bién, c6 thé dugc st dung dé san xuat nhiéu
san phdm khac nhau nhu lam nhién liéu 16 dét, bot gidy, van ép
trong kién trac, cach nhiét, hodc tham chi la nguyén liéu cho nganh
céng nghiép sgi tdng hop va thic dn chan nuéi. Mac du vay, viéc
tan dung hoan toan ba mia van chua dugc thuc hién, va mébi nam
mot lugng 16n ba mia van dugc thai ra méi trusng. Do dé, viéc su
dung cét sgi ba mia trong nganh vat liéu xay dung c6 tiém nang lon.

Bai bao tap trung nghién ctiu vé cudng dd chiu uén va cudng
d6 chiu nén clia bé téng vdi cac loai hon hgp cé chia ba mia.

D3i v6i cac két cau BTCT, viéc st dung c6t sgi ba mia cé thé giup
tang cuong kha nang chiju luc. Vat liéu nay nhe, cé cudng dé chiu
kéo cao, kha nang chéng an mon va phu hgp dé gia ¢ kha nang
chiu uén trong dam BTCT.

2. MUC TIEU NGHIEN CUU

2.1 Muc tiéu

Viéc san xuat BTCS béng phé phdm ba mia théng qua viéc cit
ching thanh sgi nhd nham tao ra loai bé téng c6 kha nang chiu uén
tét hon la mét phuong phap tiém nang, déng thdi tan dung ngudn
rac thai ti ba mia. Thém céc soi tit phé pham ba mia vao hén hap
bé tong khong chi tao ra moét loai vat liéu méi ma con gitp lam da
dang chuing loai vat liéu xay dung. Cu thé, thi nghiém dé san xuat
loai bé tdng dugc gia cudng bang soi ti ba mia da chiing minh kha
nang chiu udn t6t hon so vai loai bé tong thong thudng va cé gia
thanh thdp hon so véi cac loai BTCS khac. Diéu nay khéng chi giam
thi€u ngudn rac thai ma con gidm bét sir dung thép trong cdu kién,
tir do6 lam gidm gid thanh clia cac cau kién bé tong.

2.2 Péi tugng thu huéng

- Xa hoi: 1a mét nguén tiéu thu cac phé pham ba mia ctia nguoi
néng dan, giip nang cao kinh té cho ngudi nong dan.
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- M6i trudng: gidm bét dung nguyén liéu tu ty nhién. Tan dung
dugc nguyén liéu phé pham tir néng nghiép la ba mia.

- Bén viing va kinh té: san pham la mét loai vat liéu xanh, than
thién véi moi trudng.

3. PHUONG PHAP NGHIEN CUU

3.1 Phuong phap thuc hién

Tién hanh 2 thi nghiém:

- Kiém tra kha nang chiu uén clia bé téng thuc hién theo TCVN
3119:2022 bang phuang phép kiém tra cudng do chiu uén tai 2 diém trén
cac mau dam co kich thudc tiéu chudn 150 x 150 x 600 mm vdi 4 loai cap

phéi khac nhau va mau déi chiing. Méi t6 mau sé c6 2 mau (Hinh 1).
_a=150  a=150 | a=150 , _b=150

vy

,h=150

1=450

Hinh 1. S¢ d6 bé tri thi nghiém kha nang chiu uén

- Kiém tra kha nang chiu nén cla bé tédng trén cac mau tiéu
chuén ¢ kich thuéc 150 x 150 x 150 mm vd&i 4 loai cap phéi khac
nhau va mau d6i chiing. M6i t6 mau sé c6 3 mau.

3.2 Mau thi nghiém - Hinh hoc va vat liéu

3.2.1. Kich thuéc hinh hoc ctia m4u thi nghiém

Cac mau thi nghiém kha nang chiu uén dugc st dung ¢6 kich
thudc déng nhat la

150 x 150 x 600 mm.

Cac mau thi nghiém kha nang chiu nén dugc sir dung c6 kich
thudc déng nhat la

150 x 150 x 150 mm.

3.2.2. Vatliéu

a. Bé téng

Bé téng duoc st dung c6 cap dé bén B25 (Mac 300). Lua chon
c8p d6 bén B25 dé lam nghién ctiu vi day la cap d6 bén dang dugc
st dung phé bién trong cac cdu kién chiu udn nhu san, dam. Cac
tinh chat ca hoc cla bé tong dugc xac dinh la cudng dé chiu nén,
cudng do chiju kéo.

D4, cat st dung dung dé€ d6 mau théa man yéu cau ctia TCVN
7570 - 2006: Cét lieu cho bé téng va viia - Yéu cau ky thudt.

Nuéc st dung dung dé d6 mau théa man yéu cau cta TCVN
4506 - 2012: NuGc cho bé tong va vita - Yéu cdu ky thudt.

b. Bd mia

- Hién trang ciia nguén phé phdm bé mia

San lugng mia ép binh quan hang nam cda Viét Nam trong 4
nam qua la khodng 14,98 triéu tan, san lugng phé phu pham udc
tinh: ngon mia tuci 3,4 triéu tan, ba mia 4,0 triéu tan, 0,19 triéu tan
bun ép, 0,62 triéu tan ri dudng va khoang 0,21 triéu tan tro xi néu
dét hét ba mia dé san xuat dién.

Theo théng k&, khi thu hoach mia thi san pham chinh ctia mia la
dudng sucroza, nhung lai chiém ti trong nhé (khodng 10% khoi
lugng cay mia), khoi lugng cac phu phé liéu con lai la rat 16n va dugc
biéu dién bang sc do sau:

Thin cdy dugc thu hoach | (60% - 65%)
(9% - 10%)
- 300

Biin loc va ving bot (1% - 4%)

(3% - 4%)

Hinh 2. S¢ d6 khi lugng phu pham clia cdy mia sau thu hoach

Ngon mia, 14 mia

(35% - 40%)
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- Cdc thanh phdn co ban ciia ba mia

e Thanh phan trung binh clia ba mia:

«» Nudc: khoang 40 - 50%

¢+ Xo: Khoadng 45 - 48% (trong dé 45 - 55% la Cellulose)
«» Chat hoa tan (dudng): 2.5%

e Thanh phan ctia ba mia sau khi rira sach va say kho:
% Cellulose: khoang 45 - 55%.

«» Hemicellulose: khoang 20 - 25%

+¢ Lignin: khodng 18 - 24%

@ Tro:1-4%

& S&p: < 1%

- Két qua thi nghiém siic céng cta bé mia:

Bdng 1: Két qud thi nghiém sirc cdng ciia bd mia

STT | Luckéo ditt | Duong kinhmau | Siiccang téida | Siccingtrungbinh
N mm N/mm? N/mm?

1 37.26 0.87 63

2 57.79 0.72 142

3 167.25 1.24 139 121

4 112.40 1.12 114

5 105.37 0.96 146

- Cdc tinh chdt ddic trung ctia ba mia du'oc trinh bay nhu'Bang 2:
Bdng 2: Cdc tinh chdt ddc trung cia bd mia

Cac dac trung Cac thong s6
Khéi lugng thé tich (kg/m?) 153.5

Puong kinh (mm) 0.8+1.5
Chiéu dai (mm) 30 + 60

Su thdm nudc (%) 152 + 167
D6 &m (%) 13.8

Suc cang t6i da (N/mm?) 121+ 146

4. TINH TOAN CAP PHOI BE TONG - CHE TAO MAU
4.1 Xac dinh khéi lugng thé tich d3a, cat va ba mia
- Khéi lugng thé tich da

Bdng 3: Két qua thi nghiém khéi luong thé tich dd

Lan th | mi(g) m: (g) V() | px(kg/m3 | Trung binh
1 4096 113365 | 5 1448.1

2 4096 118025 | 5 1541.4 ;4?;33

3 4096.5 11129 5 1406.5 9

- Khéi lugng thé tich cat
Bdng 4: Két qua thi nghiém khéi luong thé tich cdt

Lan th | mi(g) m2(g) | V() | px(kg/m? | Trung binh

1 1597.5 4519 2 1461

2 1597 4443 2 1423 1426.8 kg/m3
3 1597 4390 2 1396.5

- Khéi lugng thé tich ba mia
Bdng 5: Két qua thi nghiém khéi luong thé tich ba mia

Lantha | mi(g) m2(g) | V() | px(kg/m? | Trung binh
1 1704 1858 1 154

2 1704.5 | 1858 1 1 153.5 kg/m?
3 17045 | 18575 | 1 1

4.2 Cap phdi bé tong B25

- St dung bé téng B25 cé cap phéi nhu sau:

Theo Dinh mic 1776

e Dinh muic cap phéi vat liéu cho Tm*bé téng

e DOsut:6+8cm

e B3 Dmax =20 mm [(40 + 70)% c¢& 0.5x1 cm va (60 + 30)% c&
1x2 cm]




www.tapchixaydung.vn

Bdng 6: Binh mic cdip phéi cho 1Tm? bé téng theo DM 1776 Budc 2: Tach ba mia thanh sgi va xi ly
Ma hiéu Thanh phan hao phi Don vi Khéi lugng Dung dung dich NaOH ngam ba mia dé loai bé thanh phan
C3225 Méc bé téng = 300 lignin, trdnh cho ba mia phan hady sau nay.
Xi mang PC40 kg 394 ué'c 3: Say khé ba mia hay phai ba mia

Cat vang m3 0.436 ~ .
ba 1x2 m3 0.862
Nudc lit 195

4.2.1 Khéi luong vt liéu cdn ding

a. Kiém tra khd ndng chiu uén bé téng (Kich thuéc méu
150x150x600mm)

Bang 7: Cap phdi thanh phan cho 1 m? hén hop bé tong thi ) W
nghiém kiém tra kha ning chiu uén =

STT | Kyhiéu | X N C D N/X Soi ba mia Hinh 4. Phai ba mia Hinh 5. Ba mia sau khi dugc phoi kho

kg | it e ] % !Bu‘éc 4: Ba mia sau khi phoi khé dugc cit thanh céc sgi ¢

1| DC1 | 394 | 195 | 0436 | 0.862 | 0.495 | 0 chiéu dai 30 - 60mm
2 | DC2 |394 | 195 | 0436 | 0.862 | 0.495 | 0 -
3 [BM1 [ 394 ] 195 0436 | 0.862 | 0.495 | 3.26
4 | BM2 |394 | 1950436 | 0862 | 0495 | 3.26
5 [BM3 [394] 195 0436 | 0.862 | 0.495 | 3.91
6 |BM4 | 394|195 ] 0436 ] 0862 | 0495 | 3.91
7 | BM5 394 | 195 | 0436 | 0.862 | 0.495 | 4.56
8 |BM6 | 394 | 1950436 | 0862 | 0495 | 4.56 L W
9 | BM7 | 394|195 | 0436 | 0.862 | 0.495 | 5.21 Hinh 6. Cat ba mia thanh timg soi 0
10 | BM8 [ 394 [ 195 | 0436 | 0.862 | 0.495 | 5.21 chiéu dai tlr 30 -60 mm .

b. Kiém tra kha ndng chiu nén bé téng (Kich thuéc mdu Budic 5: Can cac ¢t liéu bang can dién tu
150x150x150mm) s

Bang 8: Cap phdi thanh phan cho 1m? hén hgp bé téng thi
nghiém kiém tra kha nang chiu nén

STT | Kyhieu [ X | N | C ) NX_ | Soibamia
kg lit kg kg %
T | DC1 | 394 | 195 | 0.436 | 0.862 | 0.495 | 0
2 | DC2 | 394 | 195 | 0436 | 0.862 | 0495 | O
3 | DC3 | 394 | 195 | 0.436 | 0.862 | 0.495 | O
4 | BM1 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
5 | BM2 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
6 | BM3 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
7 | BM4 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
8 | BM5 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
9 | BM6 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
10 | BM7 | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56
11 | BM8 | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56
12 | BMO | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56 » i |
13 | BM10 | 394 | 195 | 0436 | 0.862 | 0495 | 5.21 Hinh 10. Cho céc cit iéu d4, cét,ximang  Hinh 11.D6 bé tong vao khudn va dam
14 | BM11 | 394 | 195 | 0.436 | 0.862 | 0.495 | 5.21 a0 thing ton it
15 | BM12 | 394 | 195 | 0.436 | 0.862 | 0.495 | 5.21

Budc 7: Thao van khuén va bao duéng mau

4.2.2 Qud trinh thuc hién ) Sau 24h thi thao mau ra khoi van khuén va cho vao hé nudc dé
Budc 1: Sau khi ba mia dem vé dugc ngam vao nudc, thuan bo dudng
tién cho viéc tach thanh sgi

==

Hinh 3. B3 mia sau khi mang vé Hinh 12. Thdo vdn khudn
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Hinh 14. Mau sau khi tho van khudn Hinh 15. Bao dutng mau trong hé nudc
5. KET QUA THi NGHIEM, KET LUAN VA KIEN NGHI

5.1. Két qua thinghiém

5.1.1. Thinghiém kha néng chiu uén

Hinh 16. Mau bi pha hoai khi thi
nghiém kha nang chiu uén

Hinh 18. Phan b clia ba mia trong bé tong
- Cudng @6 chiu udn 2 diém:

Trong do:

e P: tai trong u6n gay mau (daN);

o I: khoang cach hai g6i tya ; I=450mm;

e b,h: ti€t dién mau béténg; b=h=150mm;

e ¥ :hésotinh d6i cusng do kéo khi udn tir cac mau kich thudc
cdm chudn sang mau dam kich thudc chudn 150 x 150 x 600mm.

Hé s6 ¥ ldy theo Bang 8
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Bdng 9: Hé s6 ¥

Kich thudc mau dam (mm) Hé s6
100 x 100 x 400 1.05
150 x 150 x 600 1.00
200 x 200 x 800 0.95
Bding 10: Két qua thi nghiém kha néng chju uén cia bé téng &
ngay tha 12
RS Ppha’ hoai Ru RuTB
STT | Kyhieu | qan) (daN/em?) | (daN/em?)
1 bC1 1978 26.37
26.70
2 bC2 2027 27.03
3 BM1 2389 31.85
31.69
4 BM2 2364 31.52
5 BM3 2935 39.13
38.95
6 BM4 2907 38.76
7 BM5 2430 32.40
31.82
8 BM6 2343 31.24
9 BM7 2117 28.23
28.00
10 BMS8 2082 27.76
45
r%,- © 38,95
%‘ £ 31.69 31.82
E’ 07 2
b=
2
=
g
2w
§"
0
0 1.26 .91 4.56 521

HAM LUrONG BA MiA (%)

Hinh 19. Khd néng chiu udn bé tong doi vdi cac cap phdi khdc nhau
K&t qua thé hién su chuyén vi cia dam khi chju uén:

Bdng 11: Két qud chuyén vi cia dam & ngay thi 12
s Chuyén vi Chuyén vj trung
STT Kyhieu | A (mm) binh A™ (mm)
1 bC1 4
3.9
2 bC2 3.8
3 BM1 4.5
45
4 BM2 4.5
5 BM3 5.5
5.25
6 BM4 5
7 BM5 4.5
4.5
8 BM6 4.5
9 BM7 4
4
10 BM8 4
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o

i W

cHUYEN v cO8 DA BE TANG (mm)

5.25
‘ as
| .1
5,21

EX) 4.56
HAM LUQONG BA M[a (%)

a5
3.9
z
1
o
0 326
Hinh 20. Két qua chuyén vi ciia dm bé tong
5.1.2. Thi nghiém kha ndng chiu nén

Bdng 12: Két qud thi nghiém khd néng chiu nén ctia bé téng &
ngay tha 12

SW K)’l Ppha’ hoai Rn Rn T8
Hiéu (daN) (daN/cm?) (daN/cm?)
1 pC1 47870 212.76
2 PC2 45900 204.00 204.13
3 pC3 44020 195.64
4 BM1 47092 209.30
5 BM2 47019 208.97 205.96
6 BM3 44910 199.60
7 BM1 45799 203.55
8 BM2 41565 184.74 193.92
9 BM3 43530 193.47
10 BM1 42822 190.32
n BM2 44066 195.85 190.30
12 BM3 41565 184.74
13 BM1 40541 180.18
14 BM2 43875 195.00 186.91
15 BM3 41746 185.54
210,00

_ 20596

¥ 2psn 20213

-

=

i 200.00

“E 195.00 193 93

= 190,30

g 1000 186.51

g 185.00

é 180,00

&

175,00
[ ] 3.26 3.81 d.58 5.7

HAM LUTOMG BA MIA (%]

Hinh 21. Kha nang chiu nén bé tong ddi vdi cdc cap phdi khac nhau

5.2.Kétluan

- Déi v6i két qua thé hién kha nang chiu uén, trong khi dam dgi
chiing véi kha nang chiu udn la 26.70 daN/cm? thi mau dam véi cap
ph6i c6 ham lugng ba mia la 3.91% c6 kha nang chju uén la 38.95
daN/cm?. Nhu vay, kha nang chiu uén cta bé téng tang Ién 46% so
vGi mau khong st dung ba mia va chuyén vi gidm 7% so véi mau
khéng st dung ba mia & cling cap tai. Diéu nay khang dinh mét lan
nira viéc st dung ba mia da dem lai két qua cao trong viéc cai thién
kha nang chiu uén ctia bé téng.

- D6i véi két qua thé hién kha nang chiu nén, khé nang chiu nén
cla bé tdng gidam 5% so vdi mau khéng sir dung ba mia. Nhu vay,
kha ndng chiu nén gidm di rat it, khong dang ké.

5.3. Kién nghi

Qua trinh x{ ly ba mia con gap kho khan trong giai doan danh
toi ba mia thanh nhiing sgi nho va cé kich thudc dong nhat. Trong
bai bao, qua trinh xt ly thuc hién bang thd cong. Can phai nghién
cltu dé cai thién nang suit danh toi ba mia dé ap dung vao san xuat
trong thuc té va cong nghé phgi tron ba mia vao hén hop bé tong
dé chat lugng cla hén hop tét han, déng déu han.

Do thai gian nghién cru ngén nén chua khao sat hét dugc cac
tinh chat cia ba mia khi dua vao st dung & cac céng trinh thuc té.
Vi sgi ba mia thudc dang sgi Cellulose nén can phai ting dung vao
mot s6 cong trinh cu thé dé xem xét dnh hudng clia yéu t6 thoi tiét,
nhitng tadc dong tu bén ngoai.

Qua két qua nghién ctu nhan thdy dugc mudn phéi tron ba
mia vao hén hgp bé téng c6 hiéu qua cao han thi nén nghién ctu
phai tron ching chung véi nhimng chat phu gia khac lam giam kha
nang hap thu nudc chia chung dé tranh tinh trang mau vira qua
khé va lam gidm kha nang chiu nén cuia bé tong.
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Kha nang ché tao bé tong nang su dung
bui nhém phé thai va chat két dinh
Geopolymer tu nguén vat liéu ¢ Viet Nam

Possibility of making heavyweight concrete using waste aluminum dust and geopolymer

binder from material sources in Vietnam

> V0 NGOC TRY'

'Khoa Xay dung Cau dudng, Trudng Dai hoc Xay dung Ha Néi; Email: trunv@huce.edu.vn

TGM TAT

Bai viét cho thay tiém ndng ché tao be tdng ndng st dung bui
nham phé thai va chét ket dinh Geopolymer tir han hgp phé thai
cang nghiép & Viet Nam. Trong da, céc thanh phan bui nham, tro
bay nhigt digén Mang Dueng 2 va xi hat o cao nghién min Hoa
Phat dugc sir dung nhu |3 vat ligu khoang, dung dich NalH vai
nang da 12 M va NazSils ca ma-dun silic 2,75 duge st dung nhu
|3 dung dich kich hoat. Ngoai ra, byi nham ciing duge st dung dé
khir bat thanh phan kiém du trong nghién ciru nay. Ty |@ gita
dung dich kich hoat vai vat lieu khoang duoc khao sat 1a 0.40.
Ham legng buyi nham, xi & cao va tro bay da khéo sét [an lugt |3
10%. 30% va 60% ham legng vat ligu khoang. Tinh cong tac coa
héin hop bé tong dugc xac dinh béng da sut trong cén hinh ndn
cyt tidu chudn va cudng do coa méu thi nghiem duge xac dinh
trén mau hinh try kich thudac [30x300 mm. Dang thi, lyc bam
dinh giira bé tong va cdt thép dugc xac dinh theo 22 TON 60-84.
Két qua thuc nghiem da thu duge hdn hop be tang ca do sut
trung binh khoang 14 cm, cuang do nén & tudi 28 ngay khoang
43,02 MPa va cuing dd luc dinh giira bé tong va cit thép trung
binh khoang 13,66 MPa.

Tir khéa: B tang ning; bui nham; tro bay; xi hat |6 cao nghién min;
dung dich kich hoat; cudng da nén.

ABSTRACT

This article has shown the potential for making heavyweight concrete
using waste aluminum dust and Geopolymer adhesive from a mixture
of Vietnamese industrial waste. In particular, aluminum dust, fly ash
from Mong Duong 02 thermal power plant, and Hoa Phat finely ground
blast furnace slag are used as mineral materials. While NalH solution
with a concentration of 12 M and NaSi0s has a silicon module. 275 was
used as the activating solution. In addition, aluminum dust was also
used to reduce residual alkalinity in this study. The ratio between the
activated solution and the mineral material investigated was 0.40. The
investigated contents of aluminum dust, blast furnace slag, and fly ash
were 0%, 30%. and 60% mineral material content, respectively. The
workability of the concrete mixture is determined by the slump in a
standard cone, and the strength of the test samples is determined on
a cylindrical sample measuring 1a0x300 mm. At the same time, the
adhesion force between heavyweight concrete and reinforcement is
determined according to 22 TCN BO-84. Experimental results have
shown that the concrete mixture has an average slump of about 14 cm,
compressive strength at 28 days is about 43.02 MPa and average bond
strength between concrete and reinforcement is about 19.66 MPa.
Keywords: Heavyweight concrete; fly ash; franulated blast furnace
slag; flkali-activator; compressive strength.

1.DAT VAN DE

V&i khung cdng udc khung Lién hgp quéc vé Bién ddi khi hau -
COP28, Viét Nam ngay cang quan tam va tim ki€ém cac giai phap lam
gidm thi€u 6 nhiém méi trudng théng qua hoat déng x{ ly cac
nguoén chat thai ran cong nghiép [1, 2]. Theo do, viéc giadi quyét cac
ngudn thai pham phat sinh ti nhiéu hoat déng san xuat coéng
nghiép khac nhau dang la mét trong nhimng van dé cap bach dugc
dat ra, nhdm han ché rii ro vé maéi trudng, ciing nhu gidm dién tich
va s6 lugng cac kho bai chira chat thai. Qua trinh nay mang lai hiéu

202| XAYDUNG 06.2024 | ISSN 2734-9888

qué st dung cao nhat, thic day ting trudng xanh bén viing, khéng
chi trong linh vuc xay dung ma con & nhiéu linh vuc khac clia nén
kinh té.

Mét trong nhirng nguén gdoc gay ra tham hoa moi trudng do la
bui nhém clia cac lang nghé nhu cé duc va tai ché nhém phé thai.
Cé thé thay rang, viéc c6 dic nhom phé thai da mang lai diéu kién
kinh té t6t cho ngudi dan & cac lang nghé tai ché nhom nhu lang
nghé Man Xa (Yén Phong, Bac Ninh). Xa Van Mén la mot trong
nhing khu vuc lang nghé tai ché nhém cé quy moé 16n nhat mién
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Bac vai khoang 400 16 ndu va ddc nhém phé liéu. Qua trinh san xuat
vGi cOng nghé tha cdng nay da gay ra nhiéu hé luy vé moi truong
rat nghiém trong, tao ra cac loai khéi bui, khi déc, nudc thai... pha
hay moi trudng va gy bénh cho nguai dan [3]. Nguén gay 6 nhiém
moi trudng 1én nhat trong hoat dong tai ché nhom phé thai chinh
la bui nhém. Khéi lugng bui nhdm tao ra trong qué trinh ndu nhém
la rat 16n. Theo bao cao clia Cong ty moi trudng Ngoi sao xanh [4],
khi tai ché khoang 30 tan nhom thanh phdm da thai ra méi truong
khoang 3-4 tan bui nhém cac loai. Vi vay, viéc tai st dung bui nhém
tai cac lang nghé déng vai trd quan trong trong viéc giam 6 nhiém
moi trudng va tan dung lai tai nguyén, gidam khéi bui va cac chat déc
hai ra moi truong.

Mat khac, trong giai doan hién nay Viét Nam da va dang dinh
huéng theo nén kinh té€ tuan hoan, ti€t kiém ngudn tai nguyén,
giam trach nhiém phép ly vé bao vé moi trudng, quan ly chat thai.
Trudc nhing tac dong tiéu cuc clia qua trinh san xudt va sir dung xi
mang Portland truyén théng [5]. Png thdi xt ly triét d& hon loai
phé& thai rdn ti cac hoat ddng céng nghiép nhu tro bay, xi 16 cao, da
thai khai thac khoang san... thi viéc nghién ctu ché tao cac loai vat
liéu xanh, bé téng dung chat két dinh Geopolymer, than thién moi
trudng ti hdn hgp cac loai phé thai ran 1a mot gidi phép tat yéu dé
phét trién nganh cong nghiép xay dung bén ving [6].

Nhiéu nghién ctu trén thé gidi da chi ra rdang thanh phan cha
yéu tao ra chudi mang lugi cdu trac cda chat két dinh Geopolymer
goém thanh phan chét kich hoat (dung dich kiém dac) va thanh phan
vat lieu khoang gidu nhém va Silic. Dung dich kich hoat phé bién
hién nay la hén hgp ctia NaOH dac va NazSiOs ¢ mé dun silicat tir
1,5-2,5[7, 8]. Bén canh do, vat liéu khoang gidu nhém va Silic dugc
st dung trong thanh phan chat két dinh khong xi mang cha yéu la
cac loai phé thai rdn cong nghiép c6 dé hoat tinh cao. Néi chung,
bat ky vat liéu khoang ty nhién hay nhan tao c6 chidia ham lugng
Si02 va Al:O; hoat tinh cao déu c6 thé dugc pha loang vao cac dung
dich kiém manh (NaOH hodc KOH) dé tao mét chudi phan tng toa
nhiét cGa qué trinh gepolymer hoa dé tao thanh chat két dinh
Geopolymer [9, 10].

Mat khac, tro bay va xi 16 cao la hai trong sé nhiing vat liéu nhan
tao phuc tap va phong phu nhat hién nay trén thé gigi. Tro bay la
bui khi thai dusi dang hat min thu dugc tir qua trinh d6t chay nhién
lieu than da trong cac nha may nhiét dién chay than, la phé thai
thodt ra tir buéng dét qua 6ng khoi nha may [11, 12]. Tro bay dugc
tan thu tir 6ng khéi qua hé théng néi hai tinh luyén loai bé bét cac
thanh phan than chua chay hét. Thanh phan cua tro bay thudng
chua cac silic oxit, nhém oxit, canxi oxit, sat oxit, magie oxit va luu
huynh oxit, ngoai ra c6 thé chita mét lugng than chua chay hét. Xi
16 cao la phé thai clia nganh céng nghiép luyén gang thép, thai
pham & dang hat c6 dudng kinh tir 10 + 200 um. Day la san phdm
phu clia qua trinh luyén quang oxit sat thanh gang. Cling véi qua
trinh CNH, HDH dang phét trién vugt bac & nudc ta, nhu cu st dung
nang lugng dién than va gang thép ngay cang cao. Diéu nay dan téi
lugng phat thai tro bay va xi 16 cao ngay cang 16n [13-15]. Néu khéng
dugc x{ ly dung cach, né c6 thé gay 6 nhiém nudc va dat, pha vé
céc chu ky sinh théi va gay nguy hiém cho méi trudng séng clia con
ngudi va dong vat. Do dé, cac ngudn chat thai nay rat can tai si
dung dé thic ddy tang trudng “xanh” theo ding chu truong chinh
sach cta Nha nudc ta hién nay.

Muc dich ctia nghiém cttu nay la két hop bui nhém phé thai vai
tro bay nhiét dién Méng Duong 2 va xi 16 cao Hoa Phat dé tai st
dung t6i da cadc ngudn phé thai cdng nghiép, thu dugc sdn pham bé
téng nang dung trong xay dung cac cong trinh ha tang co sa. Déng
thai, thanh phan bui nhdm co6 vai tro tao thanh thém cac gel NaO-
Al203-Si0>-H.0 vira tdng cudng dd cho san pham, via co vai trd

giam bét ham lugng kiém du, tir dé han ché dugc hién tugng réu
mé&c trén bé mat cGa san phadm bé téng ndng st dung chat két dinh
Geopolymer.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu sirdung

a). Vat liéu khodng (VLK) gébm: Bui nhém phé thai clia cac lang
nghé tai ché nhém phé liéu & Yén Phong-Bac Ninh két hop vai tro
bay nhiét dién Méng Duaong 2 va xi hat 16 cao nghién min Hoa Phat.

(i). Bui nhém (BN) do Céng ty méi trudng Ngoi sao xanh cung cap,
day la loai bui phé thai phét sinh tir 6ng khéi ctia cac 16 ndu nhém khu
vuc lang nghé Béc Ninh. Kich thudc hat bui nhém trung binh khoang
50 um. Khéi lugng riéng bui nhém la 2,15 g/cm?. Bui nhém dugc sir
dung nham muc dich b8 sung ham Al,0s dé tao thanh cac ALO; - CaO
- Si0; - Na0. Khoang vat nay |a nguyén nhan thuc day cudng dé cla
bé téng sau khi dong két va ran chac. Mat khac, thanh phan Al, AlOs c6
phan tng véi NaOH ngay & nhiét d6 thudng dé tao thanh mudi NaAlO..
Vi hiéu (ing nay, ham lugng kiém du trong san pham sau khi tao hinh
da gidm dang ké va két qua 1a sdn pham thu duoc khéng cé hién tugng
réu méc, moc 16ng trén bé mat.

(ii). Tro bay (TB) loai F cia Nha may nhiét dién Méng Duong 2,
théa man cac yéu cau cua tiéu chuan TCVN 10302:2014 va ASTM
C618. Pay la loai tro bay da qua tuyén dé loai bé bt ham lugng tap
chat khéng ¢ loi cho bé téng va lugng than chua chay.

(iii). Xi hat 16 cao nghién min S95 (Xi) dugc mua ti Khu lién hop
gang thép "Hoa Phat", théa man yéu cau cla tiéu chuan TCVN
11586:2016.

Cac tinh chat vat ly ca ban cda bui nhém phé thai, tro bay va xi
hat 16 cao nghién min dugc thé hién trong Bang 1.

Bdng 1. Tinh chdt vat ly cia bui nhém phé thdi, tro bay nhiét dién
Maong Duong 02 va xi hat 1o cao nghién min Hoa Phdt

Loai vat liéu Bui nhém | Trobay | Xilo cao
Ky hiéu BN TB Xi
Lugng mat khi nung (%) 8,5 4,5 1,2
Ty dién bé mat riéng (cm?/g) 2800 3700 5250
Khéi lugng riéng (g/cm?) 2,15 2,38 2,90
Khi lugng thé tich (kg/m?) 1610 1575 1520

Vat liéu khoang st dung trong nghién ctu da dugc mo ta trén
Hinh 1.

(a) - Bui nhém phé tha

(c) - Xilo cao Hoa Phdt
Hinh 1. Vit liéu khoéng st dung trong nghién ctu
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b). Dung dich kich hogt

Do bé téng st dung chat két dinh Geopolymer, trong d6 cac loai
vatliéu tro, xi khéng c6 phan ting thay hoéa véi nudc trong diéu kién
thudng. Vi vay, trong thanh phan loai bé téng nay phai st dung
dung dich kiém manh kich hoat d€ hoa tan cac thanh phan vat liéu
khodng. Hon hop dung dich kich hoat (DDKH) c6 vai tro la chat kich
hoat, thuc ddy qua trinh geopolymer héa, khit nguyén ti Al, Si trong
Al>Os va SiO,, déng thai hoa tan mét phan cac hat tro bay, xi va bui
nhém trong vt liéu khodng dé tao ra cac thanh phan c6 tinh chat
két dinh trong hén hop bé tong.

DDKH trong nghién ctu nay st dung la hén hop cla Natri
hydroxit - NaOH (dang ran) va dung dich Natri silicat - Na.SiOs.

(i). Natri hydroxit (NaOH) s&f dung & dang vay kho cé tén thuong
mai la "Caustic Soda Flake 99%" dugc dat mua tai Cong ty hoa chat
Viét Nhat. Natri hydroxit c6 mau trang duc va doé tinh khiét 99%.
Natri hydroxit thda man cac yéu cau ky thuat cta tiéu chudn TCVN
3794: 2009 va TCVN 3793:1983. Qua trinh chudn d6 dung dich nay
nham muc dich tao ra dung dich NaOH v&i néng dé mol/lit1a 12 M
vGi thanh phan dugc xac dinh la 36,1% NaOH (dang ran) dugc pha
ché véi 63,9% nudc. Khéi luong riéng ctia dung dich NaOH 12 M
dugc xac dinh bang thuc nghiém 1a 1,32 g/cm?.

(ii). Dung dich Natri silicat (Na2SiOs) dugc mua cé nguédn géc tir
nha may hoa chat Viét Nhat c6 mé dun silic SiO2/Na20O = 2,5. Dung
dich Natri silicat c6 thanh phan gém 11,8% NazO; 29,5% SiO- va
58,7% H-0, thda man cac yéu cau ky thuat cda tiéu chudn 64TCN
38:198. Khéi lugng riéng ctia dung dich NaSiOs dugc xac dinh bang
thuc nghiém la 1,55 g/cm?®.

¢). Cét liéu. Trong nghién cttu nay s dung c6t liéu I6n la da dém
va c6t liéu nho la cat vang séng Lé:

(i). Cot liéu I6n str dung la loai da dam (D) c6 Dmax=20 mm dugc
ldy tir mé da Kién Khé (Ha Nam) théa mén yéu cdu cla tiéu chudn
TCVN 7570:2006. K&t qua thi nghiém khéi lugng riéng cla hai loai
d4a nay 1a 2,67 g/cm? va khéi lugng thé tich dam chat 1a 1,71 g/cm?.

(ii). C6t liéu nho st dung trong nghién ciu nay la cat vang song
L6 (C), loai hat tho, chat lugng t6t, thanh phan hat théa mén yéu cau
clia tiéu chudn TCVN 7570:2006. Day la loai cat c6 thanh phan hat thd
v6i mé-dun d6 16n M= 2,5. Khéi lugng riéng va khéi lugng thé tich
dam chat cla cat vang song Lé lan lugt la 2,65 g/cm? va 1,67 g/cmd.

d). Phu gia siéu déo

Phu gia siéu déo dugc st dung la loai SR 5000F «SilkRoad». Bay
la loai phu gia gidm nudc tam cao, thé hé 3, cé thanh phan dua trén
g6c Polycarboxylate, ty trong: 1,12 g/cm3& nhiét d6 25+5°C. Phu gia
siéu déo SR 5000F théa man cac yéu cau ky thuat cta TCVN
8826:2011.

e). Nuéc

Nudc sach (N) dugc st dung dé lam dung méi dé chuan dé dung
dich kich hoat, déng thdi dugc dung dé bao dudng mau sau khi thi
nghiém, théa man cua tiéu chudn TCVN 4506:2012.

2.2. Phuong phdp nghién citu

a). Cdc tiéu chudn thuc nghiém

Trong nghién ctu da st dung phuong phap nghién cdu ly
thuyét két hgp véi kiém chiing bang thuc nghiém dé diéu chinh tinh
chat ctia hén hop bé tong thu dugc. Cac tinh chat cta hén hgp bé
téng va bé téng dugc xéac dinh theo cac tiéu chuin thi nghiém nhu
sau:

+ Ldy mau, duc mau va bao dudng mau bé téng dugc thuc hién
theo TCVN 3105:2022;

+ Xac dinh d6 sut ctia hdon hgp bé téng dugc thuc hién theo
TCVN 3106:2022;

+ Khéi lugng thé tich ca bé téng dugc xac dinh theo TCVN
3115:2022;
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+ Gid tri trung binh ctia m6 dun dan hoi khi nén tinh thuc hién
theo yéu cau ctia TCVN 5726:2022;

+ Luc dinh gilra bé tdng va cét thép dugc xac dinh theo tiéu
chuan nganh 22 TCVN 60-84.

+ Cudng d06 chiu nén cla bé téng nang dugc xac dinh theo
TCVN 3118:2022.

Cudng d6 nén clia mau dugc xac dinh & cac tudi 7 ngay; 14 ngay,
28 ngay va 56 ngay trén hé thong may nén uén tu dong ADVANTEST
9 véi toc do tang tai trong nghién ctiu nay la 3000 N/s. Cac vién mau
hinh tru tron kich thudc 15x30cm dugc bao duéng theo tiéu chudn
cho dén cac tudi thi nghiém. Méi t& miu gém 06 vién mau thi
nghiém theo tiéu chuén.

b). Cdc yéu cdu ky thudt déi véi hén hap bé toéng va bé tong sau
khi cing rdn

(i). Hon hgp bé tong co tinh céng tac tot véi d6 sut tir 10 + 15
cm, dugc xac dinh trén thiét bi con thir dé chay vai kich thudsc
10x20x30 cm phu hgp theo TCVN 3106:2022 (Hinh 2). H6n hop dugc
st dung dé thi cong két cdu khung bé tédng c6t thép trong nha cao
tang bang phuong phéap bom.

Lo \ el
b) - Xdc dinh dd stit cda hon hop bé tong

Hinh 2. Xéc dinh d6 sut cGia hon hop bé tong trong con hinh nén cut tiéu chudn

(i)). Cudng dod nén & tudi 28 ngay dugc thiét ké dao dong trong
khodng tir 40 MPa dén 50 MPa, trén ca s luc nén pha hoai mau thi
nghiém hinh 13p phuang tiéu chuan kich thudc 150x150x150 mm
phu hgp véi yéu cau ky thuat ctia TCVN 3118:2022.

2.3. Xdc dinh cdp phéi hén hop bé téng diing chdt két dinh
Geopolymer

+ Xac dinh, lya chon cac ty 1é co s& clia nguyén vat liéu st dung

Cac ty 1é nguyén vat liéu ca sa trong nghién ctiu nay da dugc lua
chon dya trén két qua clia cac nghién ctiu vé bé tong nang dung
chat két dinh Geopolymer & nhiéu nudc tién tién trén thé gidi [7-12]
va &Viét Nam [13-16].

*Vévat liéu khodng (VLK) 1a mot t6 hap bao gém: BN phé thai, TB
clia nha may nhiét dién Mong Duong 2 va Xi cGia gang thép Hoa
Phat.

Trong nghién ctiu nay da két hgp 10% BN, 30% Xi va ham lugng
TB nhiét dién Mong Duong 2 la 60% trong thanh phan clia VLK.

Nhu vay, téng ham lugng VLK dugc xac dinh theo céng thiic (1):

VLK = BN+TB+Xi (1)

* V& ham lugng c6t liéu, trong nghién cru nay hén hop cot liéu
goém cét liéu nho (cat vang song L6 - C) va cot liéu I6n (da dam - D)
da dugc lua chon bang 70% thé tich ctia hén hgp bé téng [19, 20].
Ham lugng cét liéu nhoé duoc lua chon bang 30% téng ham lugng
c6t liéu sir dung, theo két qua nghién cliu cla cac nghién ctu da
thuc hién. Nhu vay, tdng ham lugng c6t liéu sé dugc tinh theo cong
thuc (2):

a) - B dung cu con hinh non cut tiéu chudn

CL=C+D 2
* V& dung dich kich hoat, ham lugng DDKH hop ly la mét van dé
rat quan trong, sé giam bét dugc lugng NaOH con du lai trong cau
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trdc sdn pham sau khi tao hinh. Tuy nhién, néu ty 1& nhé clia DDKH
s& anh hudng dén qua trinh khit cac ion Si va Al, ciing nhu anh
hudng dén qua trinh hoa tan bé mat cla cac bui nhém, hat tro bay,
Xi 16 cao nghién min [6, 14]. Trong nghién ctiu nay khao sat ty lé ctia
DDKH/VLK la 0,40.

* V& ty Ié NaSiOs/NaOH, trong gigi han ctia pham vi nghién ctu
ty 1& Na,SiOs/NaOH dugc gilt c6 dinh va bang 2,5 [14, 20].

* V& lugng nudc nhao trén, do bé téng st dung chat két dinh
khong chia xi méng Portland, nén lugng nudc st dung chi la phan
nudc dung dé pha loang NaOH (dang ran) thanh dung dich v&inéng

dé mol/lit 1a 12 M. Trong dé thanh phan cla cta dung dich NaOH
12 M gém 36,1% NaOH va 63,9% nuéc.

*Vé phu gia siéu déo, nghién ctiu nay da chon ham lugng phu gia
gidm nudc tdm cao SR5000F cé dinh va bang 1% téng ham lugng
clia VLK [6, 13]

Tu nhiing cg s& trén két hop vai cac két qua khao sat thuc
nghiém so b, nghién ctu nay da chon goc cac hé s6 ty 1é vat liéu
nhu trong Bang 2:

Bdng 2. Cdc ty lé vt liéu st dung dé xdc dinh cdip ph8i hén hgp bé téng

Tylé C CL BN TB Xi SR5000 DDKH Na,SiO, A
vat liéu CL HHBT VLK VLK VLK VLK VLK NaOH
Gia tri 30% 70% 10% 60% 30% 1% 0,40 25 3%

DE xac dinh dugc thanh phan cdp phdi, trong nghién cliu nay
da sir dung phuong phap thé tich tuyét déi két hop vai viéc hiéu
chinh bang thuc nghiém theo tinh chat va chat lugng cla vat liéu
hién cé. Theo phuang phap thé tich tuyét déi, téng thé tich clia 1m?
hén hgp bé téng nang da dugc Ién chit coi nhu la téng thé tich cta
nudc, vat liéu khoang, c6t liéu, dung dich kich hoat, phu gia siéu déo
va thé tich khéng khi cuén vao trong qua trinh nhao trén [16, 19].

Do do:

BN + TB + Xi + D 4+ C 4+ NaOH ; Na SiO,
Yen Y Vxi Yo Yc o Vweon
+ N SR5000 4 A= 1000

¥ Na,sio,

A3)
’YN YSRSOOO

Bang 3. Khéi luong riéng cua cdc vat liéu sir dung

Trong dé:

BN, TB, Xi, D, C, NaOH, NaSiOs, N, SR5000: la khéi lugng bui
nhom, tro bay, xi 10 cao, d& dam, cat vang, Natri hydroxit, Natri
silicat, nudc va phu gia siéu déo SR5000F (kg).

VBN Y18 YXi¥D; Y ;¥ NaoH; Y Nassios; YN; Vsrsooo: 1a khéi luong
riéng clia bui nhom, tro bay, xi 16 cao, d& dam, cat vang, Natri
hydroxit, Natri silicat, nugc va phu gia siéu déo SR5000F (kg/lit).

A: 1a thé tich rdng do khéng khi cuén vao trong hén hgp vat liéu
thinghiém, theo tai liéu [17, 18] thé tich khong khi cuén vao 1a A = 3%.

Cac gia tri khoi lugng riéng cua vat liéu st dung trong nghién
cUu nay da dugc trinh bay trong Bang 3.

Loai vat liéu BN B Xi

NaOH 12M Na:SiOs C D N PGSD

Khéi lugng riéng y (kg/lit) 2,15 2,38

2,90

1,32 1,55 2,65 2,67 1,0 1,12

Tinh toan theo phuong phép thé tich tuyét déi dua trén cac gia tri ty 1& vat liéu lua chon (trong Bang 3), da thu dugc cap phdi so bd cla

hén hgp bé téng c6 thanh phan nhu trong Bang 4.

Bdng 4. Cdp phéi ciia hén hop bé téng st dung chdt két dinh Geopolymer

LA . Dung dich kich hoat 3 o
Ky hiéu VLK (kg) BN TB Xi D C SR5000 NaOH N2,5i0s Nudc Nudc/Ran
BT-G 514 51 309 154 1183 507 51 59 147 124 0,208

Trong do: Thanh phan "ran" gém hén hgp gém: BN, TB, Xi va phan ran ctia dung dich kich hoat (NaOH va Na:SiOs) dugc coi nhu la “xi

mang"” trong loai bé téng nay.

Tu bang cép phdéi trén thu dugc cac ty lé vé vat liéu st dung da dugc thong ké nhu trong Bang 5.

Bdng 5. Cdp phdi ctia hén hgp bé téng nédng st dung chdt két dinh Geopolymer

5 DDKH T ) U
Ky hiéu S P22 | Ham luong VLK | Thanh phan "rén" | Nuéc Nuc/Rén | (Dol luong thé tich cdahon
HHBT VLK hop bé téng
BTG 0,70 0,40 514 59 124 0,208 2414

3. KET QUA THU'C NGHIEM
3.1. Tinh chdt ctiia hén hop bé téng

Thuc nghiém trong diéu kién phong thi nghiém theo cac tiéu chudn Viét Nam hién hanh, da xac dinh khdi lugng thé tich va do sut cla
hén hgp bé tdéng nang st dung bui nhém va chat két dinh Geopolymer, két qua thu dugc da thé hién trong Bang 6.

Bdng 6. Khéi lugng thé tich va dé chdy xoe clia hén hop bé téng ndng st dung chdt két dinh Geopolymer

Ty 1& vat liéu st dung Tinh chat cla hén hop bé tdng nghién ciu
v hié CL DDKH , . 0 i (a hé é t6
Ky hiéu Khéi Iuong thé tich (kg/m?) D6 sut trung binh cia hén hgp bé tong (cm)
HHBT VLK Sau khitrén xong | Sau 15 phut Sau 30 phut
BT-G 0,70 0,40 2410 14+2 1342 101
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Tu két qua thuc nghiém trong Bang 6 cho thay, vai ty 1& BN, Xi
va TB lugt lugt bang 10%, 30% va 60% ham lugng VLK thi tinh céng
tac ctia hdn hgp bé téng dugc xac dinh, véi dé sut ngay sau khi nhao
tron clia hén hgp bé téng la 1412 cm. HOn hgp thu dugce ¢o tinh
cong tac tot han bé tong xi mang truyén théng mac du véi ty 1é
Nudc/Ran = 0,203. Piéu nay dugc giai thich mét phan do khéng co
xi mang Portland, lugng nudc khéng bi mat do xi mang thuy hoa,
déng thaoi do tac déng tuang hé cla phu gia siéu déo SR 5000F va
hén hop bé téng khéng c6 cot liéu 16n, nén hén hgp sau khi nhao
trén van cé tinh céng tac rat tét, d6 déo cao, dd6 dong nhat tét,
khong c6 hién tuong phan tang tach I6p gitia cac thanh phan trong
bé tong sau khi nhao tron.

Mat khac, tur két qua trén Bang 6 cho thay, sau 30 phut sau khi
nhao trén xong, tinh céng tac clia hén hop bé téng da tén that
khodng tir 12+15%, nhung van c6 do chay déo tét. Tinh cong tac
gidm sau 30 phut la mét chi s6 quan trong dé danh gia kha ning
van chuyén hén hop bé téng di xa va thi céng hén hop bé téng
Geopolymer trong diéu kién kho khan, mat bang chat hep.

Bén canh d9, khéi lugng thé tich clia hén hgp bé tdng Geopolymer
dugc xac dinh theo phuang phap tiéu chuan trong thung dong c6 thé
tich 5 lit. Gia tri kh&i lugng thé tich trung binh clia cac cdp phéi bé téng

nay vao khoadng 2,41 tdn/m?, gia tri nay nhé hon so véi khéi lugng thé
tich ctia hén hgp bé téng xi mang truyén théng. Biéu nay dugc giai
thich la do trong thanh phan tro bay va xi c6 khoéi lugng riéng déu nho
hon khéi lugng riéng clia xi mang.

THA G A WL
Hinh 3. Cdc mau thi kiém tra cuting do cia cc cép phdi GPC nghién ciiu
3.2. Tinh chdt co ly ciia bé téng néing
Két qua thuc nghiém tinh chat ca ly cla bé tdng néng & trang

thai cling ran duogc trinh bay trén Bang 7 va Bang 8.

Bdng 1. Tinh chét co ly ciia mdu bé téng néng ding chét két dinh Geopolymer sau khi rdn chdc & tudi 28 ngay

Ky hiéu _CL DDKH Khéi lugng thé tich M6 dun dan héi khi nén tinh |Cudng do6 chiu kéo khi uén trung
' HHBT VLK (kg/m?) (GPa) binh (MPa)
BT-G 0,70 0,40 2350 31,13 545
Bdng 2. Cudng dé nén cia mdu bé téng ndng ding chdt két dinh Geopolymer theo thoi gian
Ky hieu CL DDKH Cudng dod nén (MPa) tai tudi:
) HHBT VLK 1 ngay 3 ngay 7 ngay 14 ngay 28 ngay 56 ngay
BT-G 0,70 0,40 8,8 17,5 32,3 42,7 49,08 53,5

Tursé liéu trong Bang 8 cho thay, gia tri cuong dé nén trung binh
va cudng doé chiu kéo khi udn cia mau bé téng thu dugc lan luot la
49,08 MPa va 5,45 MPa tai tudi 28 ngay, dat muc tiéu thiét ké vé
cudng do nén.

Hon niia, ty s6 cudng dé kéo khi udn va cudng dé nén cla cac
mau thi nghiém dao déng khoang 1/11+1/9. Ty s nay tuang déng
so V@i bé téng xi mang truyén théng [21]. Diéu nay cho thay gia tri
cudng do kéo khi uén cla loai bé tdng nay tuy dugc gia tang nhung
ty s6 cudng do kéo/cudng dé nén thay déi khong dang ké.

M3t khac, khéi lugng thé tich trung binh cia cdc mau thinghiém
sau khi ran chac 28 ngay dugc xac dinh & trang thai bao hoa nudc
kho mat 1a 2,35 tdn/m?. Tu gia tri khéi lugng thé tich nay c6 thé
kh&ng dinh loai bé tdng ndng dung chat két dinh Geopolymer duoc
x€p vao loai da nhan tao tuong d6i nang. Tuy nhién, gia tri nay da
gidm dugc khodng 5+10% so véi khéi luong thé tich clia bé téng
truyén théng dugc quy dinh trong TCVN 2737:2020.

Hiéu qua cla su két hgp tro bay nhiét dién va xi |0 cao trong
thanh phan cap phdi bé tong nang dung chat két dinh Geopolymer
dugc thé hién bang cac hiéu ting nhu sau:

(i) - BN, TB va Xi déng vai tro chinh la vat liéu khodng, vat liéu
giau nhém va silic, cung cap nguyén td Si va Al cho qua trinh
polymer héa va tao ra cac thanh phan hoat tinh [SiO(OH)s] va
[AI(OH)4]. K&t qua cla qua trinh nay la hinh thanh cac gel
Geopolymer c6 dang CaO-Al203-Si02-H20 (C-A-S-H) va Na20-Al0s-
SiO2-H20 (N-A-S-H), lién két cac thanh phan hat cét liéu rai rac lai voi
nhau [5, 11, 12].

(ii) - Xi luyén kim c6 chiia mét phan cac khoang vat & dang canxi-
silicat (CaO.xSi02) c6 khad ndng phan ting thiy hoa véi nudc ngay trong
diéu kién thudng. Bac tinh nay dugc goi la hiéu ting thay luc ctia xi luyén
kim trong qud trinh nhao trén véi nudc. Véi hiéu tng thiy luc, xi luyén
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kim d& tao thanh khoang hidro-silicat- canxi (xCa0.ySiO.zH,O - C-S-H)
vlia tang téc do ran chac clia hdn hop bé téng & nhiét d6 thudng vita
tang cudng d6 cho mau thi nghiém [8,9, 14, 15].

Trong pham vi nghiém ctiu va tu Bang 8 da chi ra, cudng do nén
trung binh ctia mau thi nghiém & tudi 1, 3, 7, 14 va 56 ngay lan lugt
dat khodng 18%, 36%, 66%, 87% va 109% so vai cudng do & tudi 28
ngay. Cac gia tri cudng dd & tudi sém nay cé su giam thap hon so
VGi cudng do clia bé tdng xi mang Portland. Nhiéu nghién ctu trusc
day vdi bé tdng xi mang cudng do cao thi ¢ tudi 14 ngay co thé dat
trén 90% cudng do6 & tudi 28 ngay [21]. Diéu nay c6 thé thay ring,
qua trinh geopolymer héa cla bé téong nang st dung bui nhém va
chat két dinh Geopolymer da xay ra chdm hon so véi qua trinh thay
héa cda xi mang Portland véi nuéc.

Quan hé gilta cudng dé nén trung binh cla cac mau bé téng
nang thi nghiém phu thudc theo thaoi gian bdo dudng da dugc xac

dinh va trinh bay trén Hinh 4.
60—

3]
=]
L

Cuéng d6 nén clia miu bé téng (MPa)

s Cac diém thie nghiém

y =8.8+11.09*In(x-0,063) (V6i R*=0.9173)| !

013 7 14

28 56
Tubi mau thi nghiém (ngay)
Hinh 4. Téc do phat trién cudng do cla mau bé tong theo thai gian
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TU hinh 4 cho thdy téc d6 phat trién cudng d6 khang nén cua
mau bé tdng ndng dung bui nhém va chat két dinh Geopolymer kha
gibng vai cac loai bé tdng xi mang Portland truyén théng. Quan hé
gila cudng dod nén cla cac mau bé téng vai tudi mau thi nghiém
tudn theo quy luat ham sé Logarit s6 (4), cu thé la:

y = 8,8+ 11,09*In(x - 0,063) véi R?=0,9173. 4

Trong do:

y - Cudng dé nén trung binh clia mau bé tdng nang thi nghiém
(MPa).

x - Tu8i mau bé tong thi nghiém (ngay) (gid trictax=1, 3,7, 14,
28 va 56 ngay).

o

Hinh 5. B mat mau bé tong thi nghiém bi pha hoai khi nén

Ngoai ra, trong qua trinh bdo dudng mau trong méi trudng
khéng khi ¢ nhiét dé phong, cdc mau thi nghiém co hién tugng bi
réu még, "moclong"... trén bé mat. Hién tugng nay do nguyén nhan
la dung dich kich hoat con du thira, ton dong trong céc 16 rong ha
va trén bé mit ciia mau thi nghiém. Trong méi trudng &m va chia
khi Cacbonic, NaOH tac dung véi khi CO2 c6 s&n trong khéng khi dé
tao thanh cdc mudi - san pham lam réu méc, "moc 16ng"... trén bé
mat ctia mau thi nghiém. Tuy nhién, khi cdc mau bé tong thi nghiém
khé bé mat, hién tugng réu méc trén bé mat mau da gidm dang ké.

3.3. Luc dinh bdm giira bé téng va cét thép

Luc dinh la nhan t6 quan trong bao dam su lam viéc chung giira
c6t thép va bé tdng, ddm bao cho cét thép va bé tong cling bién
dang ciing nhu su déng nhat trong qua trinh chiu luc, truyén luc
giia hai thanh phan vat liéu nay [22]. Cac nhan t6 anh huéng dén
luc dinh gilra bé tong va cot thép gom co:

- Dac tinh bé mat cda thanh thép (tron tron hay thép c6 go);

- Chat lugng clia bé tong (cudng do, dé dac, dé déng nhat clia
bé tong);

- Su co ngot clia bé tong trong qua trinh déng két va ran chac,
lam cho bé téng 6m chat cot thép.

Mo hinh xac dinh lyc dinh gita bé téng va cét thép dugc trinh

bay trén hinh s6 6 va hinh s6 7.
Thanh thép duong kinh ® =10 mm vai
doan ngam trong bé tong dai 50 mm

F - Luc nén day thanh thép

ra khoi miu bé tong

| 55‘ Ll 40 | 55 | %
Ong nhya PVC c6 dudng kinh @ =37mm ~ *77 0
Hinh 6. S d0 thi nghiém xac dinh luc dinh gitia bé tong nang va cot thép

AN

B TR 3 ‘lq PRI LY I 4 ¥

Hinh 7. Qué trinh ché tao mau thi nghiém xac dinh lyc dinh giita bé tong v

Theo nhiéu nghién ctu [22, 23] cho thdy, cudng dé luc dinh

(MPa) gilra bé tong va c6t thép dugc xac dinh theo cong thiic sé (5):
N

= 5
To nxdxl 2

Trong do:

N- luc kéo (nén) tudt cét thép ra khdi mau bé téng (N);

d - dudng kinh danh nghia cta thanh c6t thép chén trong mau
bé tong, d =10 mm;

[ - chiéu dai thanh c6t thép chén trong mau bé téng, | = 50 mm;

Két qua tinh cudng dé bam dinh gilta bé tong thi nghiém véi cot
thép & tudi 28 ngay dugc trinh bay trong Bang 9.

Bdng 9. Két qua thi nghiém xdc dinh cudng do bam dinh gida bé
téng ndng vdi cbt thép

Mauthi | Lucdgy | CUOngde | Cuongddluc | oo,

nghiém N (kN) luc dinh dinh trung binh chudn
i (MPa) (MPa)

BT-G-01 23,67 15,07

BT-G-02 24,47 15,58

BT-G-03 25,37 16,15

BT-G-04 24,93 15,87 1566 0.40

BT-G-05 25,04 15,94

BT-G-06 24,13 15,36

So sanh két qua cudng d6 bam dinh cla bé téng nang st dung
bui nhém va chat két dinh Geopolymer véi c6t thép, cé thé loai bé
téng nay co gia tri cudng d6 bam dinh tuong d6i I6n véi cot thép.
Gia tri nay tuong duong nhu két qua ctia nhiéu cong b6 trudc day
vé bé tong nang st dung bui nhém va chét két dinh Geopolymer &
Viét Nam va trén thé gidi [16, 22].

4, KET LUAN

Bai bao da dua ra moét s6 két qua thuc nghiém khi sir dung bui
nhom phé thai trong ché tao bé tong nang s dung chat két dinh
Geopolymer.

- Trén co s& ngudn vat liéu, thai pham hién cé trong nudc nhu:
bui nhém phé thai, tro bay nhiét dién Mong Duong 2, xi |6 cao Hoa
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Phét; da dam Dmax=20 mm, cat vang s6ng L6 két hgp véi dung dich
kich hoat (NaOH 12M va Na2SiOs v&i moé-dun silic 2,75) va phu gia
siéu déo SR 5000F «SilkRoad» c6 thé ché tao duoc bé téng nang cé
do sut trung binh khodng 14 cm, cudng dé nén va cudng do kéo khi
uén & tudi 28 ngay lan luot la 49,02 MPa va 5,45 MPa. Cudng d6 luc
dinh gilta bé tdng nang va c6t thép trung binh khodng 15,66 MPa,
phu hop dé st dung trong xay dung cac cong trinh & Viét Nam.

- TUr két qua thuc nghiém cho thay, khéi lugng thé tich trung
binh ctia hén hgp bé tong 1a 2,41 tdn/m? va khéi lugng thé tich mau
bé téng sau khi ran chac 28 ngay khoadng 2,35 tan/m?3. Gia tri mé dun
dan hoi khi nén tinh & tudi 28 ngay dat 31,13 GPa.

- Qua trinh Geopolymer hoéa cuta bé tong st dung chat két dinh
khéng xi mang da xay ra tuong tu nhu qua trinh thay hoéa cuda xi
mang Portland véi nudc. Do d6, cudng dé nén trung binh clia mau
thi nghiém & tuéi 1, 3, 7, 14 va 56 ngay lan luot dat khodng 18%,
36%, 66%, 87% va 109% véi cudng dé & tudi 28 ngay.

- K&t qua thuc nghiém cho thay quan hé gitta cudng d6 khang
nén clia cdc mau bé tdng nang thi nghiém vai thai gian tuan theo
quy luat ham sé Logarit. Quy luat nay giéng vdi quy luat phat trién
cudng do trong bé tong xi mang Portland hién nay.

Nghién ctru nay c6 y nghia khoa hoc va thuc tién. Mot mat gop
phén lam gidm dang ké nhiing tac déng tiéu cuc do qua trinh san
xuat va st dung xi mang Podc lang gay ra nhu: 6 nhiém mai trudng;
can kiét nguén tai nguyén thién nhién; gay ra khéi bui, khi déc va
hiéu tng nha kinh..., mat khac gép phan xt ly va tai ché mot cach
triét @& hon cac nguén phé théi ran (bui nhém phé thai, xi luyén kim,
tro bay nhiét dién...) tif cdc hoat ddng cong nghiép lam gidm gia
thanh san phdm, khéng gidy 6 nhiém thi cap va mang lai nhiing
hiéu qua tich cuc vé mat kinh té - xa hoi.
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Hoan thién quan ly ha tang chiéu sang do thi
tren dia ban quan Cau Gidy, Ha N6i theo huéng

bén viing

Completing urban lighting system management in Cau Giay district, Hanoi toward

sustainability

> TRAN HAI DANG', NGUYEN LIEN HUONG', NGUYEN THI KHANH PHUONG?>"
'Khoa Kinh té & Quan ly xay dung, Trudng Pai hoc Xay dung Ha Noi
2Khoa Kién trdc va Quy hoach, Trudng Dai hoc Xay dung Ha Noi; "Email: Phuongntk@huce.edu.vn

TGM TAT

Chigu sang da thi (CSDT) la nhu céu tat yéu trong mat da thi hign
dai, nham dam bao céc hoat dang coa da thi dvoc dién ra an toan,
dam bao trat ty an ninh da thi, dép tng yéu cdu thdm my, lam dep
canh quan mai truang va gap phén dinh vi ban sac rigng cho da
thi. Chién luge phat trién do thi tng pha bign ddi khi hau. va quy
hoach CSDT bén virng dai hai hoan thign cang tac quan Iy ha tang
chiéu sang da thi (HTCSDT) dap ing theo ma hinh da thi theng
minh, gidm phat thai khi nha kinh. Muc dich bai bao tap trung viec
phan tich xu hudng phat trién CSBT bén virng va mat sd kinh
nghigm thyc té trén thé giti, ddng thai phéan tich thue trang céng
tac quan |y HTCSDT trén dia ban quan Cau Gidy, Ha Nai nhu mat
truing hop nghién ciu dién hinh cho thyc trang HTCSDT tai Viet
Nam. Mat sd khuyen nghi vé (i) zdng téc quén Iy va chink séch, (i)
gidi phap ky thugt (iii) kién toan nhén lre da duge dé xudt cho viee
phat trién quan ly HTCSDT bén vitng, phi hgp bdi canh Viet Nam
hién nay.

Tir khéa: (uén Iy hé thang chigu sang da thi; chigu sang da thi bén
vitng; bign ddi khi hau; giam phat thai khi nha kinh; ma hinh da thi
thaing minh

ABSTRACT

Urban lighting is an essential need in a modern city to ensure the safe
conduct of urban activities, maintain urban security and order, meet
aesthetic requirements, beautify the environmental landscape, and
contribute to the identity of the city. The urban development strategy
in response to climate change, and the planning of sustainable urban
lighting, require the improvement of urban lighting system
management to meet the standards of a smart city model and reduce
greenhouse gas emissions. The purpose of this article is to analyze
the trends of sustainable urban lighting development and some
practical experiences worldwide, while also examining the current
status of urban lighting system management in Cau Giay District,
Hanoi, as a typical case study for the urban lighting system situation
in Vietnam. Several recommendations regarding (i) management and
policies; (ii) technical solutions; and (iii) human resource optimization
have been proposed for the development of sustainable urban lighting
system management, suitable for the current context of Vietnam.
Keywards: Urban lighting system management; sustainable urban
lighting; climate change; reduce greenhouse gas emissions; smart
city model.

1.XU HUGNG CSPT BEN VUNG VA KINH NGHIEM TRONG
QUAN LY CSPT THONG MINH

Quan ly HTCSPT bén ving la su dap Uing dong thdi cac khia
canh vé Méi trudng, Kinh té&, Xa hdi véi cac yéu cau cu thé. Mot hé
théng quan ly tot can dap ting su tiét kiém chi phi trong CSDT ban
dém; dadm bdo suc khde va hanh phuc, an toan cho con ngudi; dam
bao cac yéu cau ky thuat; dap Ung yéu cau vé van hoa va di san;
bao vé méi trudng va tuan thi quy dinh phap ly.

Xu huéng d6 thj héa dang dién ra la nguyén nhan dan dén
khoang 4,4 ty ngudi séng tap trung & cac thanh phé trén toan cau [1].

Nhu cau tiéu thu nang lugng tai cac do thi chiém 70% mic st dung
nang lugng clia thé gidi va déng gép dang ké gép phan vao lugng khi
thai carbon toan cau [2] [3] [4] [5]. CSDT la nén tang clia cd s& ha tang
do6 thi, déng mét vai trod quan trong trong cac khong gian d6 thi. Cac
khéng gian dugc chiéu sang hop Iy c6 thé tao ra mét méi trudng an
toan hon va hap dan hon dé moi ngudi tham gia vao nhiéu hoat déng
khac nhau hoat dong ban dém. Hién nay, cdc HTCSPT ddng gop téi
15% nang lugng cuia thé gidi [6][7]. Hon niia, d€ dam bao cac hé théng
nay hoat dong hiéu qua, cac chinh quyén thanh phd phan bé hon
40% ngan sach cho viéc bao tri HTCS cong céng. Sy tiéu thu ndng

ISSN 2734-9888 | 06.2024 XAYDUNG |209



NGHIEN CUU KHDA HOC

luong dang ké nay phu thuéc mét s6 yéu t6 nhu loai dén st dung,
ndng luc va trinh d6 ky thuat trong quan ly HTCSDT.

Cac hé thong Deén dudng théng minh (Smart Street Lighting- SSL)
dugc dinh nghia 1a HTCS dugc trang bi dén LED c6 thé gidm sat va
diéu khién anh sang dua trén diéu kién méi truding [8]. N6 1a mét phan
cla hé théng dua trén mang hé théng, c6 kha nang gui va nhan dir
liéu [9] [10], c6 cac cdm bién va bd truyén dong dé nhiéu chic nang
khéac nhau nhu cdm bién giao théng va anh sang, giam sat moi trudng,
v.v. thédng qua cac hé théng tién tién va chia sé di liéu véi hé théng
trung tam dé diéu tiét cac hoat dong dé thi. Nghién cdu clia Yusup
[11] tdp trung vao viéc so sanh hiéu qua tac ddong moi thong qua do
ludng muc d6 giam phat thai khi CO; trudc va sau khi den duong &
Bandung (Indonesia) dugc thay d6i tir den théng thudng sang dén
LED, déng thai 1ap ban d6 lugng CO; & sau khu vuc phat trién. Co s& la
nghién ctu trudng hgp trudc va sau khi thay déi hé théng ky thuat véi
den LED. Két qua cho thdy hé théng cai tao c6 thé gidm lugng khi thai
CO; lén t6i 26% & thanh phé Bandung. Nhin chung, cac tai liéu va
nghién ctiu quan ly CSBT hién nay chd yéu tap trung vao viéc gidm
nang lugng tiéu thu trong khi van dam bao cac yéu cau ky thuat cda
CSDT bang viéc dp dung cac gidi phap khoa hoc, ky thuat cong nghé,
tri tué nhan tao va két néi d liéu Diéu khién tu déng hoa [12]

2. PINH HUGNG PHAT TRIEN CSPT TAI VIET NAM VA THUC
TRANG QUAN LY HTCSDT TREN DIA BAN QUAN CAU GIAY, HA NOI

2.1. Co'sé va dinh huéng phat trién CSPT bén viing

Viét Nam mong muén trg thanh nén kinh té c6 thu nhap cao vao
nam 2045, dong thai cam két thuc hién dat dugc miic phat thai rong
bang 0 vao nam 2050. Do dd, sé can cé cac chién lugc tich cuc trong
viéc gidm phat thai chinh cac linh vuc (nang lugng, giao théng, néng
nghiép va cong nghiép), két hgp véi dinh gia carbon dé khuyén khich
hanh vi thay déi trong doanh nghiép va hé gia dinh.

L6 trinh phat thai rong bang 0 (Net Zero Pathway) dugc phat trién
cho CCDR' cho thay Viét Nam sé can dau tu dang ké trong cac linh vuc
phat thai chinh néu trén. Trong d6 chuyén ddi nang lugng phai la
xuong séng clia chuong trinh cia quéc gia vdi téng chi phi dau tu can
thiét udc tinh vao khoang 81,3 ty USD theo gia tri hién tai rong tir ndam
2022 dén nam 2040. Muc tiéu la giam khi thai nha kinh (GHG) phat thai
9% vao ndm 2030 va 21% vao ndm 2040 so vdi kich ban phat trién
théng thudng (BAU), mac du vay dé dat dugc muc phat thai rong vao
nam 2050 van con la mot khoang cach 16n, can su né luc lién nganh,
xuyén nganh. Trong nhing ndm gan day, HTCSPT cling dugc dinh
hudng phét trién gidm thiéu phat thai méi trudng, hudng téi d6 thi
bén viing. Theo Diéu 23 Nghi dinh 79/2009/NB-CP ctia Chinh ph, viéc
quan ly, van hanh HTCS cong cong doé thi gdm nhiing noi dung sau,
day cling la co s xem xét trong dé xuat giai phap hoan thién cong tac
quan ly dé thi bén viing:

1) Thuc hién t8 chuic chi€u sang cédng céng do thi theo dung
cac quy trinh ky thuat vé chiéu sang, bao dam an toan va tiét kiém
dién, phong, chéng chady né va thdi gian van hanh HTCS cong
cong do thj theo quy dinh.

2) Lap ké hoach hang ndm vé xay dung mdi, thay thé, cai tao,
duy tri bdo dudng HTCS cong céng db thi va té chic trién khai
thuc hién theo ké hoach dugc phé duyét.

3) Pinh ky kiém tra, danh gia chat luong nguén sang va cac
thiét bi ctia HTCS cong cong d6 thi dé dé xuat phuong an slia chita
va thay thé kip thdai.

4) Bao vé HTCS coéng cong do thi.

Vé cac nghién cliu tap trung nang cao nang luc quan ly va van
hanh CSPT da dugc tién hanh: Du an hgp tac gilia trudng DH Bach
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khoa TP.HCM véi Cong ty CP béng den Bién Quang “Phét trién cong
nghé ché tao HTCS cong céng thong minh st dung LED” st dung dén
LED 100-200W két néi vai ta diéu khién gateway va trung tam diéu
khién. Nghién ctu clia nhém téac gid Tran Phuong Nam “Nghién cdu,
thiét k& hé théng dén chiéu sang do thi theo hudng théng minh va
tiét kiém dién nang” [13] da dé xuat mo hinh hé théng diéu khién
chiéu séng c6 truyén théng, st dung Server trung tdm va cac thiét bi
gidm sat, diéu khién. Tuong tu, mét s6 nghién ctiu khac cdia cadc nhém
tac gid Nguyén Thanh Tung [14]; Nguyén Van Loc [15] cling tap trung
dé xuat giadi phap nang cao hiéu qua quan ly, van hanh HTCS.

2.2. Quan ly HTCS trén dia ban quan Cau Giay

2.2.1. Quan ly bang phan mém Citywork

Trong xu thé phat trién d6 thi bén ving, nhiéu thanh phd trén
kh3p thé gidi da trién khai HTCS théng minh, ddm bdo cung cap
chat lugng anh sang t6t hon, an toan giao thong dugc cai thién,
tiét kiém chi phi dién nang, giam thai khi CO gay hiéu Gng nha
kinh. Cac ta diéu khién chiéu sang dugc két ndi véi may tinh tur
phong gidm sat Trung tam diéu khién dé thuc hién déng ct, kiém
tra dién ap, dong dién...ing dung cung phan mém Citywork két
ndi tng dung Hapulico Smart phoi hgp véi EVN vé quan ly chi s6
dién nang tiéu thy, danh gia chat lugng, phan anh, tra ctu giai dap
moi su ¢6 trong cdng tac quan ly HTCS (Hinh 1). S6 lugng thiét bi
chiéu sang d6 thi thudc dia ban quan Cau Gidy quan ly trén chiéu
dai tuyén dén 140,39km dugc théng ké nhu trén hinh 3, bao gobm:
11 th diéu khién bang déng hé hen gid , 67 tu diéu khién bang
Trung tam diéu khién va giam sat ; 13.712 béng dén vaéi téng céng
suat dién 913,26 kw chiéu sang cho dudng phd, ngd xom, vudn
hoa, quang trudng va cong vién (thudc S& Xay dung va quan Cau
Gidy quan ly). Trong d6 bong LED - 4954 chiém 36,11%; béng
Sodium - 8307 bong, chiém 60,6%; béng cao &p thiy ngan - 204
bdng, chiém 1,49%; bdng compact - 247 béng, chiém 1,8%.

Hinh 1. Ban do hién trang HTCS quan Cau Gidy (trén phan mém Citywork) va hinh dnh
trung tam diéu khién (ngudn: cdc tdc gid)

a) b)

Hinh 2. 56 lugng thiét bi chiéu sang: ta diéu khién (a); cac loai béng den (b) (ngudn:
cdc tdc gid)

2.2.2. Quan ly HTCS vé mat tan suit si dung theo khung
gio trén dia ban Quan

Viéc quan ly HTCS vé mat tan suat st dung theo khung gi¢
dugc thuc hién béi chic ndng cla Tram diéu khién HTCS véi ba
chtic nang chinh: diéu chinh d6 sang, quan ly nang lugng, va kiém
soat tu xa.

- Piéu chinh d6 sang: Tram diéu khién chiéu sang giup diéu
chinh d6 sang clia cdc ngudn anh sang, t6i uu héa muic sang theo
nhu cau va diéu kién moi trudng.

- Chiic nang quan ly nang lugng giup giam dé lang phi va toi
uu héa st dung dién, déng thai giam chi phi van hanh.
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- Tai mot s6 tuyén dudng dugc ldp dat cdm bién anh sang két
ndi véi hé théng trung tdm diéu khién c6 kha nang kiém soat tur xa,
bao hiéu thoi tiét, moi trudng gidp ngudi quan ly thuc hién viéc
dong cat linh hoat va hop ly theo tiing khu vuc.

Ngay nay, tu dién chiéu sang linh hoat va hién dai hon nho tich
hgp module méi cai dat tryc ti€p trén dién thoai ma khéng can
dén tan nai diéu khién. D3c diém hai loai tram diéu khién duoc cho
& bang 1 duéi day:

Bang 1. Dic diém hai loai tram diéu khién HTCS st dung trén dia ban Quan (tdc gid téng hop)

Loai tram M6 ta

Uu/nhugc diém

- D6i vGi céac
tram dong cat
bang Trung tam
diéu khién véi
ché d6 co ban
nhu sau:

+ Nguyén ly hoat déng: Két ndi
théng qua séng di dong GSM/3G,4G
+ Hé théng duoc l4p dat diéu khién
tir xa, c6 bd phan diéu khién trung
tdm gidm sat truc tiép moi hoat
déng théong qua phan mém diéu
khién trén may tinh.

- Uu diém:

+ Thao tac van hanh trén phan mém

+ Dé dang déng cat va theo doi dién ap, dong dién clia HTCS tl trung tam.
Nhuoc diém:

+ Chi phi dau tu cao.

+ SU dung chu yéu cho chiéu sang dén dusng

+ Ché dé dong cit mua hé: Van
hanh 100% tu 18h30 dén 23h, cat
ché& d6 van hanh 70% tur 23h, dén 5h
cat toan bo khéng van hanh.

+ Ché d6 dong cat mua dong: Van
hanh tir 17h30 dén 23h, cat ché do
tu déng va diéu | van hanh 70% ti 23h, dén 6h cat
khién bidngtay | toan bé khéng van hanh.

- P6i véi cac
tram doéng cat
bing déng hé
vGi ché do6 co
ban nhu sau: Co
thé diéu khién

- Uu diém:

+ Chi phi dau tu thap.

+ Thao tac van hanh don gian.

+ Dé dang cai dat theo thdi gian, theo mua.

- Nhugc diém:

+ Khéng cho phép cai dat ché dé diéu khién phic tap.

+Khéng cho phép diéu khién nhiéu cum dén véi ché d6 hoat déng khac nhau.
+ Khéng cé chiic ndng gidm sat va diéu khién tu xa.

2.2.3. Nhan dinh chung vé thuc trang céng tic quan ly
HTCS trén dia ban quan Cau Giay

Thuc trang cong tac quan ly HTCS céng cong quan Cau Gidy
dang c6 su phan cap nhu sau: S& Xay dung sé c6 nhiém vu quan ly,
dau tu xay dung, cai tao, nang cdp, ma rong, bao dudng, stta chira,
cap dién HTCS cong cong trén cac tuyén dudng phé, trong cong
vién, vuon hoa, quang truong va cac khu vuc cong cdng khac. Con
HTCS trong ngd ngéach sé dugc Trung tdm phat trién quy dat co
nhiém vu dau tu xay dung mdi, cai tao, nang cap, ma rong HTCS,
duy tu, bdo dudng va stia chira. Su phan cip nay dang tao ra nhiéu
16 h8ng trong cong tac quén ly, c6 thé dua ra mot vai han ché sau:
cap dién cho HTCS trén dia ban quan la do cap Thanh phé quan ly,
cap dién tu thanh phé di vao ngd ngach do cap Quan quan ly dugc
diéu khién chung mét ta chiéu sang, vi vay thuc hién phan cip nay
gay ra hién tuong "da bao” dan dén chéng chéo, khong théng
nhat trong quan ly; viéc trién khai nang cdp va thay thé dén LED
trong ngd ngach cling gay nhiéu trd ngai khi trién khai cac du an
nang cap, hién dai héa HTCS, kh6 dam bao tinh théng nhat, khong
déng bé cong nghé gilra tuyén dudng phé va trong ngd ngach khi
c6 su phan cap nay; thém vao do, viéc dan cau trom dién ciing
dién ra thudng xuyén, gay that thoat va mat an toan ludgi dién, khi
¢6 su viéc khéng may xay ra tai nan thi khé quy trach nhiém cho
cac cap va cac co quan lién quan.

Trén dia ban Quan da dugc trang bi dam bao chiéu sang véi ty
& trén 95% vdi ngd xém. Cong tac quan ly HTCS da trién khai &p
dung tién bo khoa hoc cdng nghé trong quan ly van hanh té chic
HTCS cong cdng trén dia ban nhu:

- sttdung phan mém Citywork dé quan Iy mang chiéu sang,

- cap nhat va téng hgp mang ludi chiéu sdng méi nhat va dé dang;

- ti€ép nhan y kién phan hoi nhanh tir khach hang;

- tich hgp diéu khién giam sat tu xa;

- cap nhat, nhac nhé viéc bao tri, bdo dudng, thay thé linh kién,
thiét bi theo lich v.v.

Vé con ngudi, dan vi quan ly, van hanh HTCS cong céng dé thi
c6 d6i ngl can bé va cong nhan cé bé day kinh nghiém, dam bao
trang thiét bi va phuong tién ky thuat can thiét dé dap uing cac yéu
cau co ban trong thuc hién nhiém vu dugc giao. Tuy nhién, mét s6
van dé ton tai khién céng tac quan ly chua dat hiéu qua tét nhat:

1) Mang ludi chiéu sang céng cdng la mét céng trinh ha tang
ky thuat mang tinh chat hé thong, c6 tinh lién hé chat ché vai

nhau. Khéc véi céac linh vuc ha tang khac nhu céng vién cay xanh,
hé phé, giao thong,...cé thé dé dang phan doan dé€ quan ly theo
dia gidi hanh chinh. Thuc hién viéc phan cap quan ly khéng hgp ly
sé& dan dén chéng chéo, khong théng nhat trong cong tac quan ly.
Viéc phan cap vé quan huyén hién nay dang vuéng mac vé viéc
tach nguon gilia dudng phé do S& Xay dung quan ly, va cac tram
dudng phé - ngd xém chung tram do Quan quan ly.

2) Viéc quan ly khai thac, van hanh HTCS hiéu qua doi hdi cac
nha thau cé uy tin, nang luc kinh nghiém, c6 tinh cam két cao dé
kip thai stra chifa, thay thé, khac phuc su 6 lugi dién dam bao ty 1é
béng séng luén & muc cao theo yéu cau cla thanh phé. Hién trang
van thiéu sy phoi hgp nhip nhang va nhanh chéng lién co quan
trong cong tac quan ly nham nang cao chat lugng van hanh, duy
tu thong qua viéc lya chon nha thau quan ly va van hanh uy tin.

3) V6n chi yéu ti ngan séch nha nudc, nén con han hep, nhiéu
tuyén dudng nho, ngd van chua dugc co quan chinh quyén dé y
téi dén viéc thay thé, stra chira nhiing bong dén da ci va hiéu suat
chiéu sang kém trén dia ban quan.

4) Thiéu quy dinh vé dinh muc trong cac hoat dong quan ly va
van hanh dsi véi yéu cau dich chuyén cac HTCS théng minh, hién
dai, bén viing, huéng dén thuc hién tin chi méi trudng, tin chi
carbon trong quan ly chiéu sang dé thi hién dai.

3.DE XUAT GIAI PHAP HOAN THIEN CONG TAC QUAN LY
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Hinh 3. Dé xudt phuong phap tiéh Zan quan ly CSDT theo hudng bén viing (ngudn:
cdc tdc gid)
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NGHIEN CUU KHDA HOC

TU phan tich nhimng ton tai hién hitu, viéc hoan thién céng tac
quan ly chiu sang d6 thi c6 thé dugc cai thién tur viéc tiép can
théng qua cac giai phap gian ti€p: (i) Phan cdp quan ly, chinh
sach, co ché tai chinhy; (ii) trinh dé Ky thuat, céng nghé; (iii) Nang
luc con ngudi (hinh 3); cac giai phap truc tiép lién quan viéc (i) ldp
Ké hoach - Quy hoach, (i) Chinh sdch va (iii) hoat déng Trién khai.
Theo d6, can thiét ti€p can Mé hinh quan ly HTCSDT thi phu hgp
yéu cau tdng truéng xanh giai doan 2030-2050; tap trung céng
nghé va quan ly CSPT théng minh dam bao an ninh, an toan, thdm
my, hiéu qua nang lugng; doi hoi co su lién két chat ché gilia céc
cdp quan ly va lién két lién nganh, xuyén nganh. Trong khuén khg
bai bdo, chung t6i sé dé cap céc giai phap gian ti€p nhu hinh 3.

o Cac giai phap chung vé phan cap quan ly, chinh sach, tai chinh

Gidi quyét cac ton tai vé su chéng chéo trong quan ly giam sat, van
hanh, bao chi, thay thé stra chita HTCS dudng phé va ngd xém trén dia
ban Thanh phé va dia ban Quan va céac co ché, chinh sach tai chinh
dap Ung su phat trién hudng téi HTCS Théng minh, bén viing.

1) Hoan thién phan cap quan ly HTCSDT:

-Can thuc hién quy hoach chung chiéu sang cho tiing d6 thi
dua trén chién lugc quy hoach chiéu sang quéc gia, trién khai cong
tac quan ly CSDT trén dia ban Quan dua trén quy hoach chiéu sang
cho tung d6 thi.

-Toan bd HTCSDT nén dugc quy vé dau méi Thanh phé quan
ly. Viéc dau tu, stia chiia, xdy méi HTCS (bao gém ca lap ké hoach,
Kiém tra, Bao vé HTCS) phan cho cap Quan quan ly véi su gidm sat
cta Thanh phé.

-Khuyén nghi vé tiép can quan ly lién nganh, xuyén nganh, c6
su phéi hgp chat ché cla cac chuyén gia: nha quy hoach ha tang;
chuyén gia céng nghé chiéu sang théng minh/hiéu qua néng
lugng; chuyén gia vé nang lugng, méi trudng; chuyén gia vé cong
cu co sé di liéu, bang tinh; nguai lam chinh séch (hinh 4).

2) Dam bao hé thong thiét bi chiéu sang dugc dan nhan ching
nhan hiéu qua nang lugng theo 16 trinh trong quyét dinh cta Tha
tudng Chinh phu. HS trg tai chinh va cac chinh sach khuyén khich
déi vai cong nghé CSBT théng minh, giup gidm thiéu chi phi va
tdng cudng su thuc day clda cac doanh nghiép va chi dau tu.

3) Gidi phap vé tai chinh trong phat trién ha tang CSBT théng minh:

- Can co chi dan ky thuat vé HTCS théng minh lam cg s& can ci
Iua chon trang thiét bi va céng nghé.

- B6 sung, thay thé va hoan thién hé théng dinh mdc, du toan
cho phu hgp cong nghé, trang thiét bi va nang lyc cla cong tac
quan ly van hanh, trang thiét bi va cong nghé mdéi hién dai. Xay
dung udc tinh téng muic tiéu thu nang lugng va lugng khi thai CO,
clia cac HTCSDT dugc 13p dat.

4) Pinh hudng hoan thién chinh sach

-Ra soat va hoan thién cac Quy dinh, Chinh sach va Khuyén
nghi quéc gia Hién hanh tap trung vao cac van dé lién quan. Tang
cudng cac co s phép ly, chinh sach vé quan ly HTCSDT theo
huéng bén ving.

- Khi da hoan thién khai niém HTCSDT théng minh, bén ving va
xac dinh ré cac nhiém vu quan ly, dé thuc thi can co cac chinh sach
khuyén khich tin chi cac bon, thué doanh nghiép, thué xuat, nhap
kh&u, gia, cong tac dau thau trong cac du &n chiéu sang dé thi.

o Cac giai phap ky thuat

1) Phat trién quy hoach chung toan dién, ddm bao theo 16 trinh
phét trién @6 thi thong minh va muc tiéu phat thai rong bang 0
dén 2050. Danh gia thuc trang va can cl thuc trang dé cé ké hoach
thuc hién theo 16 trinh dat dugc cam két: cat gidm CO: vai HTCS
théng minh s dung thiét bi hiéu suat cao.

2) Cap nhat Ung dung ky thudt, cong nghé trong quan ly van
hanh HTCSDT:
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- Tang cudng Ung dung hé théng gidm sat, s6 héa dir liéu
trong quan ly nham hoan thién va tang cudng cong tac xu ly, luu
trir dir liéu thuc (Hinh 4).

- Phét trién co s& dit liéu kiém ké, thu thap dir liéu chia théng
tin lién quan dén HTCS dudng phé & cac dé thi

- M& rong két ndi Trung tam Diéu khién cho toan bo ta dién
chiéu sang hién cé.

- loT két néi truyén tai df liéu: cai dat loT c6ng két ndi (Agent
trong Gateway) dé dat duoc kha nang giao ti€p hai chiéu gilia dén
dudng va nén tang quan ly. Tat ca di liéu thoi gian thuc sé dugc
tim nap nhu trang thai thiét bi, dién &p hién tai, nhiét d6 moi
trudng, GIS, v.v.

- Céng nghé Al, machine learning va lap trinh kich ban ngat
dong, dimming theo cong suat thiét ké

3) Trién khai chuyén d6i sang nang lugng sach: dap ung xu
huéng quéc gia vé Chuyén déi cong bang nang lugng (JETP) -
giam dan va thay thé nang lugng hoa thach sang nang luong tai
tao (NLTT). C6 ké hoach ing dung pin nang lugng mat troi két néi
den chiéu sang diéu khién cdm Ung, dua trén nén tang quan ly
théng minh la ki thuat can trién khai trong thai gian tdi.
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Hinh 4. D& xudt thuc hién t6 chiic CSDT véi kich ban CSBT thong minh (ngudn: cdc tdc gid)

¢ Giai phap kién toan nhan luc

HTCSDT théng minh, bén viing van la mét khai niém dac thu
va méi mé, can cé mot cach tiép can téng thé ca vé chinh sach va
cap nhat khoa hoc cédng nghé. D& thuc hién mét cach hiéu qua
céng tac quan ly va van hanh HTCSPT thong minh, bén viing, doi
héi don vi chiic nang ding vai trd quan ly cta Thanh phé 1a S& Xay
dung can dam bao kha nang kiém tra, kiém soat tir quy hoach, dau
tu dén van hanh, bao tri hé théng cé tinh nhat quan cao. Nguén
nhan luc quan ly, chuyén vién truc ti€p tham gia cong tac quan ly
can nam dudc cac chién lugc quy hoach, phét trién chung va cé
trinh d6 khoa hoc, cdng nghé phu hgp. C6 thé liét ké mét sé vi tri
chuc ndng, nganh, chuyén nganh lién quan:

- Chuyén gia chinh séach, lam viéc trong linh vuc chiéu sang va
chinh sach chiéu sang dé thi

- Chuyén gia cdng nghé chiéu sang thdng minh/hiéu qua nang lugng

- Chuyén gia st dung nang lugng hiéu qua

- Chuyén gia quy hoach ha tang ky thuat d6 thi

- Chuyén gia vé cong cu cd s& dit liéu/bang tinh

4. KICH BAN GIAM PHAT THAI CO; VGl VIEC LED HOA TOAN
BO HE THONG CSDT QUAN CAU GIAY

Pé déanh gia hiéu qua bén viing méi trudng khi thuc hién gidi
phap tang cudng ap dung tién bd khoa hoc céng nghé trong quan
ly, bai bao tién hanh so sanh kich ban gidam phat thai CO. véi viéc
LED hoa toan bd hé théng bong deén st dung trong CSDT cua
Quan. Kich ban thiét k& hgp ly theo nhu cau chiéu sang hién tai vai
co cdu thiét bi chiéu sang (13.712 bong LED: Béng LED cong suat
trung binh 14w dung cho dén trang tri via hé, san vudn, cong vién,
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ngd xém; Bong LED c6ng suat trung binh 75w dung cho dén chiéu
sang dudng phé, cau vugt, ngd xém, nai c6 dién tich chiéu sang
nho va vira; Bong LED céng sudt trung binh 200w dung cho dén
chiéu sang dudng phé, cau -vuot, dudng qudc 16, nai cé dién tich
chiéu séang I6n; Bong LED céng suat trung binh 400w duing cho noi
c6 dién tich chiéu sang rat Ion.

S dung céng thic [11] tinh t6ng céng suat dién dung cho
chiéu sang trén dia ban Quan:

E, =ef xepxInxoh M

Trong dé: ECOz: nguén phat thai CO2; ef: hé s phat thai (lay
theo Cong van s6 1278/BDKH-TTBVTOD) vai ef=0,7221 tCO2/MWh;
ep: cdng sudt dién; In: S6 lugng dén; oh: gid hoat dong (10h/ngay
va tinh cho 365 ngay trong ndm).

Tinh céng suat dién sir dung khi hé théng dugc thay toan bo
béng LED, ta cé:

ep =(7268x0,014)+(6171x0,075)+ (137x0,2) + 2

+(136x0,4) = 646,37kW =0,6463TmW
Quy d8i theo hé s6 phat thai quéc gia, lugng CO, dugc tinh:
0,7221x0,64637x10x365=1703,61tédn CO2 3)

V@i cac sO liéu trén ta co6 ty s6 phan tram giam thai CO: cua
phuong éan thay thé toan bo béng LED (PA2) con 70% so vdi hién
trang (PA1), tuong Uing 1703,61 tdn CO2 quy ddi. Néi cach khac, sau
khi thay thé toan bé hé théng LED, thi luong khi thai giam dugc
khodng 30% moi nam (hinh 5). Khi si dung két hgp quan ly chiéu
sang bdang dimming va cdm Ung anh sang theo cudng dé (xem
bang 1), ndng luong tiéu thu vao lugng CO2 phat thai c6 thé gidm
thém khoadng 15-17%.

C6 thé noi, Igi ich dem lai t&t Quan ly HTCSPT bén viing, st
dung hé théng quan ly théng minh thé hién kha nang téi uu héa
cau hinh dén dudng va cong tac giam sat, bao tri ciing nhu giam
chi phi nang lugng, cat gidam phat thai CO; ra moéi truong. Céng
nghé loT dugc ap dung cho phép thuc hién gidm sat va quan ly
dén dudng tu xa, ty déng hda quy trinh quan ly va ddm bao hoat
dong hiéu qua clia hé théng CSDT thudng xuyén, tiét kiém.
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Hinh 5. 56 lugng dén LED thay thé trong (SDT quan Cau Gidy theo kich bén (a); So sénh
cong sudt phat thai (0 cta 2 Truong hop: Hién trang va khi Thay toan bg dén LED

5. KET LUAN, KIEN NGHI

Bai bao la két qua téng hap, phan tich xu hudng hién dai ctia cong
tac quan ly HTCSBT trong va ngoai nudc, phan tich trudng hop nghién
ctu trén dia ban quan Cau Gidy, Ha Néi. Phan tich d liéu thyc trang
cbng tac quan ly HTCSDT trén dia ban Quan cho thay tiép can ky thuat
tuong déi day da, tuy nhién con thi€u su déng bd co ban: Viéc ap
dung nén tang cong nghé ky thuat chua théng nhat dan dén khong
thé xac dinh ngay cac van dé xay ra trén hé théng. Su han ché vé tai
chinh, thi€u su phéi hgp lién cap, lién nganh khién céng tac theo doi,
bao tri dén dudng la mot thach thic doi vai co quan quan ly HTCS trén
dia ban Quan va Thanh phé.

Mot sé giadi phap da dugc dé xuat dua trén thyc trang dugc
phan tich, lién quan viéc m& rong két néi Trung tam diéu khién
cho toan bé tu diéu khién chiéu sang hién c6; Thay thé toan bé

cac ching loai dén cl bang dén céng nghé LED cé tudi tho cao,
tiét kiém ndang lugng; Pua quan ly chiéu sang d6 thi vé mot dau
méi la S& Xay dung: céng tac dau tu xay dung, lap ké hoach
hang nam vé bao tri, bdo dudng, ndng cap giao cho S& Xay
dung; céng tac quan ly cac s6 liéu lién quan, giam sat viéc thi
cong lap dat, bao tri, bdo duéng, thay thé, nang cap giao vé
cho céc quan. Vé co ban, cac khuyén nghi chung c6 thé chia
thanh ba nhém: (i) Xem xét lai phdn cdp quan ly cho Thanh phé,
theo dinh hudng chién lugc phdt trién dé thi théng minh va chién
lugc vé chuyén déi va cong bdng néng lugng; (i) hoan thién thé
ché, chinh sdch, hanh lang phdp ly va quy dinh, huéng dén thuc
hién céng tdc quan ly HTCSDT théng minh, bén ving. (iii) thuc
hién tiép cdn quan ly véi trinh dé nhén luc ddp tng kha ndng phdéi
hop lién nganh, xuyén nganh. Bai bdo chiing minh véi viéc thuc
hién tiép can Ung dung céng nghé LED hoéa toan b HTCS trén
dia ban quan, tdng nang lugng tiéu thu trong nam va lugng khi
thai CO, tuong ung c6 thé giam 30-47%.
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Nang cao chat luong co sé dir lieu phuc vu
van hanh hé théng théng tin vé nha é va

thi truong bat dong san

Improve the quality of database to serve the operation of the information system about

housing and real estate market

> TS TRAN VAN KHOI', THS NGUYEN ANH TU?

" Nguyén Pho Vu trudng Vu Kinh té xay dung (nay la Cuc Kinh té xay dung), Bo Xay dung
2 Giam doc - Trung tam Nghién ctiu nha & va thi trudng bat déng san, Bo6 Xay dung

TAM TAT

He thaing thaing tin vé nha & va thi truang bat dang san dugc xay dung
thiing nhét trén toan qudc |3 cang cu quan trong dé chia s, cung cap
thang tin co ban vé nha & NO & TT BYS cho céc co quan, td chic, ca
nhan; phuc vu cong tac quén Iy nha niree va viee cang bd cac sd ligu
thaing ke vé NO & TT BDS dap g yéu cau phat trién kinh t& - xa hii.
Chét lrong cia hé thang thang tin vé NO & TT BBS duge the hign thang
qua hai yéu td |a tinh chinh xac ciia thang tin, dit ligu va tinh thing nhat
ciia he thaing tir cAp qudc gia cho tai cap tinh. Nhu vay, viec nang cao
chét lrong ciia hé théng vé co bén 13 vigc néng cao tinh chinh xc cia
thaing tin, dif liéu va nang cao tinh thiing nhét cia hé thang tir cap qudtc
gia cho tai cép tinh,

Thure t& trong thii gian qua, nhiéu dia phreng d& xay dung va van hanh
he thding thang tin trén dia ban tao co sir cho viec hoan thign hé thing
thaing tin vé& NI & TT BBS qudt gia. Tuy nhién, bén canh mat sa ket qua
da dat duoc, cang tac xay dung he thaing thang tin vé NO & TT BOS thai
gian qua van can mot sd han che, bt cap; dic bigt [a chat lrong thu
thap hé théing thang tin co s& dif lieu phuc vu van hanh hé thing tir
Trung wong dén dia phuong.

Muc dich cia bai viét nhm déanh gia thuc trang chat lwong, cac yéu td
tac dong dén chét lrong thu thap hé thing co si dif ligu phuc vu van
hanh hé thang thang tin vé NO & TT BDS chi ra cac han ché bat cép va
nguyén nhan tir da dua ra mat sd giai phap, khuy&n nghi nhdm néng cao
chét lwgng thu thap thang tin, co sir dit ligu d& pho hop vai thue tién,
phit hgp vai quy dinh hién hanh lam co sé dé néng cao higu qué van
hanh he thang thang tin vé NO' & TT BBS.

Tir khéa: Chat lrong; thu thap thang tin; oo si dif ligw; van hanh he
thing thang tin vé nha & va thi trramg bat dang san.
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ABSTRACT

The housing and real estate market information system built uniformly
nationwide is an important tool to share and provide basic information about
housing and the real estate market to agencies, organizations and individuals;
serving state management and publishing statistical data on housing and real
estate markets to meet socio-economic development requirements.

The quality of the housing and real estate market information system is
demonstrated through two factors: the accuracy of information and data
and the consistency of the system from the national to provincial level,
Thus, improving the quality of the system is basically improving the
accuracy of information and data and improving the consistency of the
system from the national to provincial level.

In fact in recent times, many Iocalities have built and operated information
systems in their areas, creating a basis for perfecting the information system on
housing and the national real estate market. However, besides some results that
have been achieved, the work of building an information system on housing and
the real estate market in recent times still has some limitations and inadequacies;
especially the quality of collecting database information systems to serve system
operations from central to local levels.

The purpose of the article is to evaluate the current state of quality, factors
affecting the quality of database system collection to serve the operation of
housing and real estate market information systems, and point out the
limitations, inadequacies and causes, thereby providing a number of solutions
and recommendations to improve the quality of information collection and
database to be consistent with practice and in accordance with current
requlations as a basis. to improve the operational efficiency of the housing and
real estate market information system.

Keywords: Information collection; database rendering; housing and
real estate market information system.
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1. THUC TRANG HE THONG THONG TIN VE NO & TT BDS

Trong giai doan trudc, viéc xay dung, van hanh hé théng théng tin
vé NO & TT BBS dugc thuc hién theo quy dinh ctia Nghi dinh sé
117/2015/ND-CP va Thong tu s6 27/2016/TT-BXD [1,3]. Trong d6, quy
dinh viéc thu thap, cap nhat thong tin, ditliéu vé NGO & TT BDS phai tuan
tha dang cac quy dinh, quy trinh, dinh muec kinh té - ky thuat véi cac
hinh thiic thu thap, cap nhat théng tin, dirliéu vé NO & TT BDS bao gom:
(1) TU céc béo cao dinh ky va dot xuat clia cac co quan, t6 chic, ca nhan
theo quy dinh; (2) TUr cac co s& dit liéu chuyén nganh; (3) Tur dit liéu sén
c6vé NO&TT BDS; (4) T s6 liéu diéu tra khao sét; (5) Hinh thic khac. Co
quan quan ly ca sa dirliéu vé NO & TT BDS c6 trach nhiém ti€p nhan céac
théng tin, dit liéu do cac co quan, t6 chiic, cd nhan cung cap dé tich hgp
vao ca s& ditliéu vé NO & TT BDS.

Cécthéng tin, dirliéu sau khi dugc thu thap, cap nhat dugc thuc
hién xt ly theo 02 quy trinh. Thi nhat, Co quan quan ly co sd dit liéu
vé NO &TT BDS cé trach nhiém xu ly théng tin, dir liéu trudc khi dugc
tich hop va luu triivao co sé dit liéu vé NG & TT BDS dé dam bao tinh
hop ly, théng nhat; ndi dung x{ ly théng tin, dit liéu gém: (1) Kiém
tra, danh gia viéc tuan thu quy dinh, quy trinh trong viéc thu thap
théng tin, dit liéu; (2) Kiém tra, danh gié vé ca s phap ly, mic d6 tin
cay clia théng tin, di liéu; (3) Téng hgp, sdp xép, phan loai théng tin,
dr liéu phu hgp véi noéi dung quy dinh. Thi hai, d6i véi cac théng
tin, dr liéu dugc cap nhat tur co s& dir liéu chuyén nganh thi co quan
quan ly co s& dit liéu chuyén nganh d6 c6 trach nhiém dam bao vé
tinh chinh xac cta thong tin, di liéu.

Céc phuong phap, quy trinh mac du da dugc quy dinh nhung chua
€6 cac hudng dan cu thé; vi vay, cac dia phuang gap nhiéu khoé khan khi
trién khai do thiéu nhan luc thuc hién; mét s6 co quan, t6 chic, ca nhan
phai cung cap théng tin, dit liéu theo quy dinh nhung khéng thuc hién
hodc thuc hién cham, dac biét Ia chti dau tu cac du an kinh doanh bt
déng san. Tinh dén cudinam 2021, toan quéc mai chi cé 15 dia phuong
hoan thanh xay dung hé théng thong tin vé NG &TT BDS [6].

Ngay 29/6/2022, Chinh pht ban hanh Nghi dinh s6 44/2022/ND-
CP [2] thay thé Nghi dinh s6 117/2015/ND-CP, cac phuong phap, quy
trinh thu thap théng tin, dir liéu ¢6 nhiéu ndi dung diéu chinh, bé
sung. Thong tin, dit liéu dugc thu thap ti cac nguén: (1) Tl cac bao
cao dinh ky dugc quy dinh tai Diéu 19 ctia Nghi dinh 44/2022/ND-
CP; (2) Tur co s@ dit liéu chuyén nganh, dit liéu vé Chuong trinh, Ké
hoach phat trién nha &; (3) Tu s6 liéu, két qud, bdo cdo cla cac
chuaong trinh diéu tra, théng ké vé nha &; (4) Tu dit liéu sdn c6 vé NG
& TT BDS. Co quan quan ly hé théng théng tin vé NO & TT BDS ¢é
trach nhiém tiép nhan cac théng tin, dit liéu do cac co quan, t6 chiic
chia s&, cung cdp theo quy dinh dé tich hop vao ca s dit liéu vé NG
& TT BDS. Déi véi viéc xt ly thong tin, dir liéu, cac quy dinh mai
khéng c6 su thay d6i 16n so véi truéc day.

Mac du da c6 su diéu chinh, b8 sung cac néi dung cu thé hon
nham thu thap théng tin, dit liéu nhung dé trién khai thuc té thi van
con nhiéu han ché, bat cap. Theo théng ké clia B6 Xay dung trén hé
théng théng tin vé NO & TT BDS toan quéc thi tinh dén quy | nam
2024 mai chi c6 10 dia phuong c6 s6 liéu bao cao.

Nhin chung, viéc thuc hién cac néi dung thu thap théng tin, dir
liéu phuc vu van hanh hé thong théng tin vé NG & TT BDS theo quy
dinh con gap nhiéu han ché, bat cap xuat phat ti nhiéu nguyén
nhan bao gébm ca chu quan va khach quan.

Trén co s& bado cao clia cac dia phuong vé viéc trién khai cac noi
dung cta Théng tu s6 27/2016/TT-BXD clia Bé Xay dung va budc
dau trién khai Nghi dinh s& 44/2022/NB-CP clia Chinh ph(, nhém
tac gia da thuc hién phdng van mot s6 chuyén gia tai cac co quan
quan ly nha nuéc vé NO & TT BDS, lanh dao mét s6 S& Xay dung dia
phuong, can bé truc ti€p lam nhiém vu thu thap hé théng théng tin
co s diliéu vé nha & va bat dong san theo quy dinh tai cac van ban

quy pham phap luat tuong Ung véi tung thaoi ky da rat ra duoc cac
kho khan chd yéu trong qua trinh trién khai thuc hién:

Mot s6 ndi dung kho khan trong viéc thu thap hé théng théng
tin co s& dit liéu dugc téng hgp bao gom:

- B6 may trién khai thuc hién & Trung uong va dia phuang con
mong, thi€u nhan lyc.

- Nang luc clia can bé nhan vién thuc hién viéc thu thap théng tin
co sa ditliéu vé NO &TT BDS chua dép ting dugc yéu cau nhiém vu.

- Cac hudng dan vé quy trinh, phuong phap thu thap thong tin
co sG dit liéu con thi€u va chua phu hgp véi thuc tién.

- Su phéi hgp gitra cac co quan chiu trach nhiém quan ly hé théng
théng tin co s dit liéu vé NO & TT BDS & trung uong c¢6 lién quan con
roi rac, thi€u théng nhat va chua co su lién két thudng xuyén.

- Cac co quan chiu trach nhiém quan ly hé théng théng tin co sé
d@ liéu vé NG & TT BDS tai dia phuong chua c6 quy dinh chi tiét,
thi€u su phéi hgp, chua lam rd trach nhiém cu thé cda ting co quan.

- Ché tai dé kiém soat chat luong hé théng thong tin co s6 di
lieu mac du da c6 moét s6 quy dinh nhung hau nhu chua dugc thuc
hién trong thuc tién.

-Ché d6 bao cado théng ké cua cac déi tugng phai cung cap
théng tin cé lién quan chua di vao né nép, thiéu su huéng dan dé
cap nhat thudng xuyén, lién tuc.

- Su bién déng cda linh vuc nha & va nhat la su bién dong cla thi
trudng bat dong san dién ra lién tuc.

- Co s@ vat chat, trang thiét bj cho viéc thu thap, quan ly van
hanh hé théng ca sé dit liéu chua dong b, ...

Day chinh la cdc nguyén nhan chd yéu dan dén viéc trién khai
cac quy dinh cta phap luat vé hé théng thong tin co s dit liéu vé
NG & TT BDS gap nhiéu kho khan trong thuc tién, chat lugng thu
thap théng tin co sa dit liéu phuc vu cho viéc van hanh hé théng
théng tin vé NG & TT BDS chua déap ting dugc yéu cau dat ra.

C6 thé thdy diéu ré diéu nay tur thuc té:

Tha nhat la xuat phat tir cac quy dinh trude day va quy dinh hién
hanh, déi véi viéc thu thap théng tin, co s dit liéu chi tap trung vao
nhiing ndi dung théng tin, ca s& dit liéu can thu thap, cung cap theo
dinh ky va trach nhiém cung cap thong tin clia cac cg quan, don vj;
chua cé cac quy dinh cu thé vé phuang phap thu thap théng tin, co
s& dir liéu va cach thic trién khai, phéi hap cla cac co quan cé trach
nhiém cung cap théng tin, dir liéu véi cac dan vi truc ti€p thu thap,
téng hagp s6 liéu, dit liéu. Do d6, nhiéu dia phuong lung ting, cham
trién khai hodc chua thé trién khai xay dung va van hanh hé théng;
cac dia phuong da hoan thién va xay dung hé théng thi ap dung cac
phuong phép va quy trinh khac nhau trong thu thap théng tin, co
s0 dit liéu dan téi mot s6 ndi dung thiéu théng nhat.

Thu hai la xuat phat tir viéc phéi hop chia sé, cung cap thong tin
lién quan dén linh vuc NG & TT BBS trong pham vi chiic nang quan
ly chia cac Bo, nganh & cap trung uong clng nhu tai cac dia phuong
con rat nhiéu han ché, cuc bd van con tinh trang "khéng céng khai,
chia sé&" thong tin chuyén nganh. Tai nhiéu dia phuang, méc du
UBND cap tinh da ban hanh Quy ché phéi hgp trong viéc cung cap
théng tin dé xay dung hé théng thong tin vé NG & TT BDS tuy nhién
viéc phéi hop, chia sé, cung cdp théng tin giira cac ca quan, t6 chiic
trén dia ban chua dam bao yéu cau dé ra, dac biét la cha dau tu cac
du an bat déng san, cac san giao dich bat dong san.

2. MOT sO GIAI PHAP NHAM NANG CAO CHAT LUGNG THU
THAP THONG TIN, CO SG DU LIEU PHUC VU VAN HANH HE
THONG THONG TIN VE NO& TT BDS

(1) Gidi phap vé ca ché, chinh séach:

Cac quy dinh hién hanh vé xay dung, quan ly va si dung hé
théng théng tin vé NO & TT BBS chi tap trung vao nhiing néi dung
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théng tin, ca s& di liéu can thu thap, cung cap theo dinh ky va trach
nhiém cung cap théng tin cla cac co quan, dan vi; chua c6 cac quy
dinh cu thé vé phuong phép thu thap théng tin, cc s& dt liéu va
céch thuc trién khai, ph8i hop clia cac co quan cé trach nhiém cung
cép théng tin, di liéu véi cac dan vi truc tiép thu thap, téng hop s6
liéu, dt liéu.

Vi vay, gidi phap dugc dé xuat la can xem xét diéu chinh, bé sung
cac quy dinh, dua ra cac quy dinh chung vé phuong phap, quy trinh
thu thap théng tin, co s& dir liéu d€ théng nhat dp dung trén toan
qudc; Iam co s& ban hanh huéng dan chi tiét vé phuong phap thu
thap théng tin, co s& dt liéu va trinh tu thuc hién thu thap, téng hop,
béo cdo thong tin, co s& dir liéu.

Viéc thuc hién giai phap nay cé su thuan Igi khi khéng lam thay
d6i cong tac van hanh hé théng théng tin vé NG & TT BDS do mét
s6 dia phuang méi chi & giai doan dau van hanh, nhiéu dia phuong
chua thuc hién xay dung hé théng. Bong thai, khi da c6 huéng dan
chi tiét thi cac dia phuang cé thé cht dong t6 chuc trién khai; cac co
quan, t6 chuic, ca nhan c6 lién quan c6 thé dé dang thuc hién ma
khong can tap hudn, thi nghiém. Bén canh nhiing thuan lgi thi viéc
thuc hién gidi phap cling gép mot s khé khan nhat dinh nhu chua
thé& thuc hién trong ngén han do phai chd ban hanh quy dinh va c6
hudng dan chi tiét

Tuy nhién, c6 thé thay viéc thuc hién gidi phap sé mang lai hiéu
qua to I6n trong viéc xay dung va van hanh hé théng théng tin vé
NO & TT BDS; cac thong tin, dir liéu dugc thu thap va dua vao hé
théng theo phuong phép va quy trinh théng nhat tao nén su déng
b6 gilra cac dia phuong.

(2) Giai phap m& rong phan mém hé théng:

Phan mém hé théng thong tin vé NGO & TT BDS trong giai doan
truéc va hién nay chi phan cap hé thoéng tai khoan bao cao dén cap
sG, nganh va UBND cap huyén. Tuy nhién, thuc tién cho thay céac co
quan nay muén thu thap, téng hgp va bao cdo théng tin, dir liéu
theo dinh ky thi phai trién khai xudng cac don vi cap dudi. C6 thé
thay, cac don vi tryc ti€p thu thap théng tin, ca s& dir liéu phai tu luu
trir, téng hop va gui vé cd quan quén ly cap trén dé téng hgp va béo
cdo theo dinh ky. Diéu nay dan dén viéc van hanh hé théng thiéu
hiéu qua va nhiéu khi chdm tré do phai chd co quan cap trén gli yéu
cau trién khai téi cac don vi cap dudi.

DE& nang cao hiéu qua van hanh hé théng, gidi phap dugc dé
xudt |3 can thuc hién phan cap va bé sung céc tai khoén hé théng
dén cac ca quan, don vi truc tiép thuc hién thu thap, téng hop va
bao céo thong tin, co s& dif liéu nhu Uy ban nhéan déan cap xa, Van
phong dang ky dat dai, Chi Cuc Thué.

Viéc mé rong phan cap thuc hién gidp viéc thu thap, téng hop
va bao cdo théng tin, co s dir liéu duoc thuc hién xuyén subt va sé
hoa tir cdp ca s& trudc khi dugc tdng hgp, bao cao dinh ky theo quy
dinh. Tuy nhién viéc thuc hién gidi phap cling ton tai nhiing khé
khan nhat dinh nhu can bé tri kinh phi I6n dé thuc hién diéu chinh,
bé sung trong chiic ndng phan mém cutia Bé Xay dung. Ngoai ra, dé
thuc hién giai phap thi can thiét phai bé sung thém cac quy dinh vé
trach nhiém cla cac don vi cap dudi dudc cap tai khoan dé cé can
ct trién khai trong thuc té.

3. MOT SO KHUYEN NGHI NHAM NANG CAO CHAT LUONG
THU THAP THONG TIN, CO' SG DU LIEU PHUC VU VAN HANH HE
THONG THONG TIN VE NO & TT BDS

Dé& nang cao chat lugng thu thap théng tin, co s di liéu phuc
vu van hanh hé thong théng tin vé NG & TT BDS trong thai gian ti
can tiép tuc nghién ctiu hoan thién mot s6 ndi dung sau:

- Déi véi co quan quan ly nha nudc & Trung uong: Can xem xét
nghién ctu bé sung quy dinh chung vé phuong phap, quy trinh thu
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thap théng tin, cd s dit liéu va c6 huéng dan chi tiét dé cac dia
phuong c6 can ct trién khai thuc hién. Tang cudng phan cap, phan
quyén va c6 ca ché kiém tra, gidm sat, c6 ché tai x{ ly tradch nhiém
déi véi cac co quan, t8 chic, ca nhan tham gia qua trinh thu thap,
téng hgp va bao cdo théng tin, ca s& dit liéu dé dadm bao viéc thuc
hién theo dung phuong phép, quy trinh va thong nhat trén toan
quéc.

- Dé6i vai dia phuong: Dam bao day da nhan luc, nguédn luc va
ban hanh quy ché phéi hgp gilta cac co quan, t6 chtic, ca nhan trong
viéc xdy dung, quan ly va st dung hé thong théng tin vé NG & TT
BDS trén co sG cac quy dinh clia Chinh phdi va huéng dan clia B6 Xay
dung. Déng thoi ch déng, quyét liét d8i vdi cac van dé thudc tham
quyén xay dung hé théng théng tin vé NG & TT BDS trén dia ban; chi
dao, kiém tra, giam sat viéc thuc hién thu thap théng tin, cc s6 dir
liéu theo dung phuong phap, quy trinh d6i véi cac cd quan, t chic,
cé nhan c6 lién quan trén dia ban.

- Déi véi cac doanh nghiép kinh doanh bat déng san: Tuan tha
cac quy dinh ctia Nha nudc, nang cao tinh than trach nhiém, trung
thuc trong viéc cung cap, bao céo théng tin, co s di liéu dam bao
theo dung phuong phap va quy trinh dé€ phuc vu xay dung, van
hanh t6t hé théng thong tin vé nha & va thi truong bat dong san.

4, KET LUAN

Thu thap théng tin, co s& di liéu d6i véi van hanh hé théng
théng tin vé NO & TT BDS ¢ vai tro hét stic quan trong va can dam
bao tinh théng nhat trén toan quéc. Viéc nang cao chat lugng thu
thap théng tin, co s& di liéu giup cac dia phuong xdy dung, van
hanh t6t hé théng thong tin vé NG & TT BDS trén dia ban, ddm bao
tinh théng nhat huéng dén hoan thién hé théng théng tin vé NG &
TT BDS quéc gia trong thdi gian tdi.

TAI LIEU THAM KHAO

[11. Nghi dinh s6 117/2015/ND-CP ngay 12/11/2015 ctia Chinh phi vé xdy dung, quén
Iy va st dung hé thong thong tin vé nha 6 va thi trudng bt dong san.

[2]. Nghi dinh s6 44/2022/NP-CP ngay 29/6/2022 ctia Chinh phd vé xdy dung, quan ly
va stt dung hé thong thdng tin vé nha 6 va thi trutng bat dong san.

[3]. Thong tu s6 27/2016/TT-BXD ngay 15/12/2016 clia Bd Xay dung quy dinh chi tiét
mat so diéu cta Nghi dinh s 117/2015/ND-CP ngay 12/11/2015 cda Chinh ph vé xdy dung,
quan Iy va stt dung hé thong thong tin vé nha 6 va thi trudng bat dong san.

[4]. T3 trinh Chinh phd cla Bo Xay dung vé du thao Nghi dinh quy dinh chi tiét mot so
Diéu cda Ludt Kinh doanh bt dong san vé xdy dung va quan Iy hé thong thdng tin, co 56 dit
liéu vé nha 6 va thi trudng bat dong san.

[5]. Bdo cdo clia cac dia phuang vé tinh hinh xdy dung va quan Iy hé thdng thdng tin,
€0's6 dif liéu vé nha ¢ va thi truong bt dong sén.

[6].https://baotintuc.vn/kinh-te/moi-co-15-dia-phuong-hoan-thanh-he-thong-
thong-tin-nha-o-thi-truong-bat-dong-san-20211123154558636.htm.
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Phan tich dao dong tu do tam ap tu diéen
dong nhat bang phuong phap khéng lugi

di chuyén Kriging

Free vibration analysis for homogenous magneto-electro-elastic plates using the moving

Kriging meshfree method
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Email: lieuntb@hcmute.edu.vn

TGM TAT

Phén tich dao dang tu do cia tém ddng nhét chiu tvong tac tir dign
co (MEE) dya trén Iy thuygt bign dang cét bac nhat hieu chinh
(RFSDT) str dung phueng phép khang luai vai ham ndi suy di chuyén
Kriging (MK) duoc dua ra trong bai bao nay. Ly thuyét bign dang cét
béc nhét higu chinh chi bao gam bén bign va gidm mat bién so vai
|y thuyét bién dang cat bac nhat cd dién (FSDT). Vat ligu MEE, ket
hop giita céc higu (ng ap dién va ap tir, dugc tao thanh tir vat ligu
Rali203 va CoFe204 13 ddi trong duge nghién cou trong bai bao
nay. Cac thé nang tir va dién tuén theo phuong trinh Maxwell duge
gia dinh 1a su két hop giita cac ham cosin va thay ddi tuyén tinh doc
theo chiéu day cia tdm. Cac phuong trinh chuyén dong coa cac tim
MEE thu duoc bing céach sir dung nguyén Iy cong o mé rang. Cac
phuong trinh ndy dugc giai dé dat dugc tan sd ty nhign cia céc tAm
MEE bang cach sir dung phuong phap khang ludi di chuyén Kriging.
Mat sd vi du sd duge kiém tra dé danh gig anh hutng coa tham sd
hinh hoc |&n tan sd dao dang tu nhién cia céc tdm MEE.

Tir khda: Tam chiu tuong tac tir dign co; phuang phap khang lui di
chuyén Kriging; dao déng tu do; Iy thuygt bign dang cét bac nhat
higu chinh.

ABSTRACT

This paper presents the free vibration analysis of homogeneous
magneto-electro-elastic (MEE) plates using a refined first-order
shear deformation theory (RFSDT) and the moving Kriging
meshfree method. The RFSDT, which includes only four variables,
one less than the classical first-order shear deformation theory,
streamlines the analysis. The MEE materials, which exhibit coupled
piezoelectric and piezomagnetic effects, are composed of BaliZ03
and CoFe204. The magnetic and electric potentials, which satisfy
Maxwell's equations, are assumed to vary along the plate thickness
in @ combination of cosine and linear patterns. The coupled
governing equations of motion for the MEE plates are derived using
the principle of extended virtual displacement. These equations are
then solved to determine the natural frequencies of the MEE plates
using the moving Kriging meshfree method. Several numerical
examples are analyzed to assess the impact of geometrical
parameters on the natural frequencies of the MEE plates.
Keywords: Magneto-electric-elastic functionally graded plates;
moving Kriging meshfree method; free vibration; refined first-
order shear deformation theory.

1. GIGI THIEU

Trong nhiing ndm gan day, nha vao kha ning thay déi clia cac
trudng co hoc, dién va tu, vat liéu chiu tuong tac co dién tur hay con
goi la vat liéu dan hoi tu dién (MEE) da dugc sir dung rong réi trong
san xudt cdm bién va thiét bi chdp hanh trong cac hé théng diéu
khién. Vat liéu MEE dugc tao ra bang cach két hgp céac pha ap dién
va ap tU tu vat liéu titanate bari (BaTiO3) [1] va ferrite cobalt
(CoFe204) [2,3]. N6 phu hgp cho céc cau truc thédng minh nha kha
nang chuyén déi nang lugng gilia cac dang co, dién hodc tur thanh
moét dang khac.

Nghién ctu vé céc cau tric tam MEE da dugc nhiéu nha khoa hoc
quan tam. Liu va céng su [4] va [5] lan lugt phan tich vé dao dong tu do
va (ing x{r uén ctia tdm MEE dang huéng dua trén ly thuyét tdm c6 dién
(CPT). Trong cac cong trinh khéc, bang cach sirdung ly thuyét bién dang
cat bac nhat (FSDT), Shooshtari va Razavi [6] da nghién ctiu dao dong tu
do cuia cac tdm ch nhat MEE nhiéu |dp dudi nén Pasternak. Tuong tu
nhu ly thuyét nay, phan tich uén phi tuyén cdia cac tam MEE da dugc
gidi thiéu béi Chen va Wu [7], Milazzo [8], va Alaimo va cong su [9]. Mat
khac, Vinyas va Kattimani [10] da nghién ctiu tng x(f dao dong clia cac
tam MEE trong méi trudng nhiét &m bang cach st dung ly thuyét bién
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dang cat bac cao (HSDT). Tuong tu véi mo hinh nay, dao dong tu do clia
cac tam MEE dugc gia cudng bang 6ng nano carbon da dugc trinh bay
trong [11,12]. Zheng va cong su [13] va Xu va cdng su [14] lan lugt khdo
sat cac bai toan uén va dao dong phi tuyén clia cac tdm MEE. Ngoai ra,
Chen va cong sy [15] da trinh bay phan tich dao déng tu do clia cac tam
MEE phan 16p chic nang FG (FG-MEE) bang cach sirdung ly thuyét dan
héi ba chiéu. Bang cach sirdung ly thuyét nay, Zhang va céng su[16] da
phan tich cac ting xt tinh va déng cdia cac tdm MEE. Phan tich tinh vé
Ung xr uén cla cac tdm sandwich FG-MEE cling da dugc nghién ctu
bé&i Pan va cong su[17].

Nhu ching ta da biét, viéc gidi quyét cac bai toan tdm st dung ly
thuyét dan héi ba chiéu khéng don gian néu hinh hoc phtic tap, chi phi
tinh toan I6n va cac yéu t6 bat lgi khac. Vi vay, su phat trién va st dung
cac phuaong phap s6 luén dugc cac nha khoa hoc quan tam. C6 mét s6
phuong phéap phé bién nhu phan tich déng hinh hoc (IGA), phuong
phap phan ti hitu han (FEM), phuong phap khong ludi (Meshfree),...
Trong s6 d6, cac phuong phéap khong ludi da chiing minh stic manh cda
ching trong viéc giai quyét nhiéu bai toan khac nhau. Bai vi ching lién
quan dén viéc phan b6 nat tly y va tinh linh hoat trong viéc dat cac nat
tai cac vi tri ngau nhién. Diéu nay ¢ nghia la cac ham xap xi cia phuong
phap khéng lugi chi sir dung di liéu nut trong hé toa do Descartes toan
cuc va két qua chuyén vi cing nhu ting suat dugc tinh toan ngay 1ap tuic
tai cac diém tuy y trong khong gian vat ly. Diéu nay khac véi IGA/FEM,
noi ma viéc tinh todn dugc thuc hién trong hé toa dé tu nhién. Ngoai ra,
khi st dung phuong phap khéng ludi véi ham néi suy di chuyén Kriging
(MK), viéc thuc thi cac diéu kién bién can thiét dé dang thuc hién tuong
tu nhu trong FEM. Vi ham dang tich phan di chuyén Kriging thda man
tinh chat ham delta Kronecker, nd mang lai Igi ich I6n trong viéc thuc thi
cac diéu kién bién thiét yéu ma khong can bat ky ky thuat dac biét nao
khac nhu cac phuong phép phat hodc hé s6 Lagrange cuia cac phuong
phap khong ludi khac.

Gu [18] d4 gidi thiéu dau tién vé ham néi suy di chuyén Kriging (MK)
va da thanh céng trong viéc chiing minh tinh hu ich ctia cac ham néi
suy MK trong viéc giai quyét cac bai toan gia tri bién hai chiéu. Phuong
phép khong lusi MK da dugc st dung hiéu qua cho nhiéu bai toan khac
nhau. Thai va cong su [19-20] da st dung phuaong phép khong luéi cai
ti€n dua trén ham noi suy MK cho cac phan tich tinh, déng va én dinh
clia cac tdm déng nhat va sandwich phan I6p chiic nang (FG) dua trén
ly thuyét bién dang cat bac cao (HSDT) va ly thuyét tam cai tién hai bién,
tuong Ung. Dua trén phuong phap tuong tu, Thai va cong su [21-22]
cling da nghién ctiu mé hinh phu thuéc kich thuéc dé phan tich cac tdm
nano composite gia cudng bang éng nano carbon phan I6p chiic nang
va cac tdm vi mé déng nhat va sandwich phan 16p chic nang, tuong
Ung. Nguyén va cong su [23] da trinh bay (ng x& udn phi tuyén tinh va
dao dong tu do clia cac tdm FGM bang cach st dung phuong phap
khéng ludi MK cai tién dua trén ly thuyét tdm cai tién. Mat khac, phuong
phap khong lusi MK dang yéu cuc bé da dugc Lam va cong su [24] thiét
lap d€ kiém tra cho nhiing c4u tric hai chiéu. Cac bai bao lién quan mé&
réng thém ¢ thé dugc tim thdy trong [25-27]. Nhu chiing ta thay trong
cac tai liéu trén, chua c6 nghién ctiu nao vé dao dong tu do clia cac tam
MEE déng nhét st dung phuong phap khong lusi MK. Véi nhiing dong
luc d6, tac gia st dung phuong phap khéng lugi MK va ly thuyét bién
dang cét bac nhat cai tién chia bén bién dé phan tich dao dong tu do
cho tdm MEE. C6 thé thay rdng bai b4o nay la mét cht dé mdi va chua
dugc cong bé. Anh hudng clia cac tham sé hinh hoc 1én tan s6 tu nhién
clia tam MEE déng nhat dugc trinh bay va thao luan.

2.COSOLY THUYET

2.1. Ddc tinh vat liéu tdm MEE déng nhdt

Mot tam vat liéu MEE déng nhat (chiéu dai a, chiéu rong b va
chiéu day h) chiutacdung ham dién @ (x, y,z,¢) va ham tirtrudng
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W (x,,z,t) dugc xem xét nhu Hinh 1. Vat liéu MEE dugc lam tit

BaTi»0s3 va CoFe;04. Bang 1 dua ra ddc tinh vat liéu cdia tdm vat liéu
MEE déng nhat.
Bang 1. Bdc tinh vat liéu cta BaTiOs-CoFe;0..

Ban héi (GPa) ¢, =¢y =226;¢, =125;¢,, = 124;
€y =C5s =44.2;¢, =50.5

Ap dién (C/m?) e, =€y, =—2.2ie, =936, =5.8

Pien méi (10° K, =kyy = 5.64:k,, = 6.35

C/V.m)

Ap dién tur (N/A.m) Qs =qoy = 275’q31 =gy, = 29Ol’q33 =34
Pién tir (1072 d,, =dy, =5367:d,, = 2737.5

Ns/VC)

Tutinh (109Ns%/C?) gy = p,, = ~297; 1, =83.5

Y

ZA

v
t X
Hinh 1. Hinh hoc clia tdm chit nhat MEE.
2.2, Céng thirc ly thuyét bién dang cdt bdc nhdt hiéu chinh
(RFSDT)

Trudng chuyén vi clia tdm MEE tai mot diém bat ky theo FSDT
cai tién dugc cho bai cong thiic

h

u(x,y,2) ”(XJ)
u= ﬁ(x,y,z) = v(x,y) -
w(x,y,z) w’ (x,3)+w (x,)

(%)
—zow) (.3) =0’ (x) + 20" (x, )
0

b
Wi
b

Trong d6 u, vla chuyén vi trong mat phang theo phuong x va y
tuong tng, w’ va w' 1a chuyén vi udn va chuyén vi cit tuong dng.
Theo cdng thuc (1), ten xo bién dang tuyén tinh ¢ céng thic sau

P & 4 zg?
Y €

Trong do6
g, u, Wl
=g nel=q v, e =—3w o
Ve u, +v, 2w, 3)

Vel o W
Y= =1
Yz w’,

Trong nghién ctru nay, cac ham thé nang dién va tir dugc chon
dé thda man phuong trinh Maxwell va dugc dua ra trong [28]
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2
®(x,y,z)=g(2)¢(x,y)+7z%;
@

2
Y (x,y,2)= g(Z)l//(x,y)+7Zl//0

trong dé ®va ¥ la ham thé nang dién va tl, tuong Ung; @, va
v, la dién &p va thé nang tir ban dau; g(z) = —cos(ﬁz / h) )

Trudng dién (E) va trudng tir (H) theo phuang trinh (4) c6 thé
xdac dinh béi cong thuc

Ex (I),x g(z)(p,x
E= E,v == cD-y == g(Z)(D,y ;
E. D, g'(z)(p+2(p0 /h
(5)
Hx \P,,\‘ g(z)l//,x
H= Hy =T T,y =" g(z)l//,y
H. v, g'(z)w+2w,/h

2.3. Phu'ong trinh chi dao
Cho phan tich tdm MEE, cac phuang trinh mé ta iing suat bién
dang cho tuong tac 3 trudng dugc trinh bay bai

O-x 511 512 0 O 0 gx
o, G, G 0 0 0 |lg
T, 0=l 0 0 & 0 0 |{r, -
7. 0 0 0 &, O0/|[r.
7, 0 0 0 0 &llr,
0 0 é}l 0 0 5}31
0 0 & |(E) |0 0 g,l|(H,
0 0 E = 0 0 0 [H,
~15 0 O Ez 615 0 O H z
0 NlS 0 0 615 0
gx
D, 0 0 0 & 0)]e
{D =30 0 0 0 &,¢17, ¢+
D] |& & 0 0 0]y (6)
Yy
k, 0 O|(E) [d, 0 o0 |(H,
0 ky O [E (+| 0 dy, 0 |1H |
0 0 kyllE.] |0 0 d,||H
8,
B, 0 0 0 g, 0]]¢
{Bv =10 0 0 0 gspy7ypt--
B z 431 q}] 0 0 0 }/ xz
Vye
d, 0 0|(E) [m, 0 07(H,
0 d, O RE t+| 0 sy 0 |4H,
0 0 d,||E 0 0 myl|l|H.

7,7, la cdc thanh phén Ung suat; Dy, Dy,

xz2 " y:

trongdé o0,,0,,7,,
D: la chuyén vi dién va B, B, B. la cdm Ung tU; C; la cac hé s6
giam dan héi; ¢; la cac hé s6 gidm ap dién; g, la cac hing s6 tu
dién; k; lacac hé s6 dién moi; d; va m,; la cac hé sé tuong tac dién
tir va hé s6 do dan tl, tuang Ung. Dac tinh vat liéu gidm s dung

trong phuong trinh (6) dugc cho béi cong thiic
2 2

Gome ~a e _SB.a _E e E =
1= 30 =0y 5Cs6 = Co6>Cs5 = C555C44 = Cyy
33 33
e,.C gsC
~ _ 3% .5 _ s 363, - .
€ =€~ 5 €5 = €543 = g3 — > qis = G55
33 33
e g,.e
I B 7 o — 33933 .7 _ .
kyy =kyy +—=1k, =k ;dy; =dy; + sdy =d,;
C33 C33
7
S B~
Myy = Myy +——m, =m,,

33
DPé& dé cho viéc tinh toan s6, phuong trinh (6) c6 thé dugc viét
dudi dang ma tran nhu sau

s'| |C) o0 |[¢] [C, O |[E
o] Lo C, lly 0o <, |le| 7

c, o m
0 C, | H

trong do6
o, 0
b b T b
6 =40, ;0 ={ };D =40 };
7,
7, D
D 0 B
D’=4 "LB ={0 KB ={ "1 )
DJ" B BV
E’ {g E*—{E"}-H”—{g HY—{HX}
- b - EV > - b H b
E. : H g
véi
¢, ¢, O 0 0 ¢
C};u =G, ¢y O vCl;q) =10 0 & |;
0 0 ¢ 0 0 O
0 0 g
CZW =10 0 g5 5
0 0 O
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C& 544 0 Cv élS O _Cv _ 615 0 .
" 0 é“’55 T 0 é]S T 0 615 ’
[0 0 0 00 O
b b
C,, =0 0 0f:c, =00 0]
0 0 iy, 00 d,
- 10
0 0 O 10)
b
c, =00 o
0 0 s,

s £ O Wall dN 0 s ’/hll O
Cf/w =|: N :|’C(/7W _|: ! :| CW _{ 0 7
0 ky 0 d22 My

2.4. Phuong trinh vi phdn
Theo nguyén ly Hamilton, phuang trinh cha dao ctia tdm MEE
dugc cho béi

t
[(o1+5K -5W)de=0 (11)
0
Trong dé6 6, 6K va 8W la nang lugng bién dang o, ddng nang
40 va céng do dugc thuc hién bai dién 4p va thé nang tir bén ngoai,
tuong Ung
Nang Iuong bié-'n dang 4o clia tdm MEE dugc dinh nghia
T
b "o "+ 66 - 5(Eb) D’ ..
= j @y a2
E) 5(H”) B’ -5(H') B’
Thay thé phufdng trinh (8) vao phuong trinh (12), ndng lugng
bién dang &o dugc xac dinh bai
=\ TRb =6 ™6 Tb 10 b
o= s(z') [D& -DE' -D, H |dQ+..

[D& -D, E'-D;,H’ |dQ-...

'|(B.,)' 5" +DLE + DL A" Ja02-..
[(I_)S ) & +D; ES+D;V,HS}dQ—

@ (D], ) E'+D}, B a0~

&' +(;, ) B+ Dy, B a0

trong d6

e ={¢ 8”2}T P E'={0 0 ¢} 5 E={p, "’J’}T i

b b

(A7B".D")=["" (Lz.27)Cldz : D, =" cde

—h/2

H' ={0 0 ¥},

B, =fen ezl

up

(€n.€2)=-]"" ¢, (L2)g'(2)dzD;, =-[ " . g(2)dz:

up? —hj2UP
b [0 b2 ).
D, ={C) <l

/2 hl/2
(€n.C)=-] €. (12)g(2)dzD;, =

—h/2

,C., 8(2)dz;
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1‘)3@ =[ Clg"(2)dzD,, j C, g’ (2)dz;
/1/2 " d
_I 2 V’g (2)dz;
— hi2 = /2 b 5 (14)
D, = MC g’ (2)dz; D,, = ;/zC ,& (2)dz;
= hi2 B P
D, = s C,, g (2)dz

Déng nang do dugc cho bai cong thic
5K =[_ou'mudQ

(15)
trong do
ﬁ— lll - m= Im 0 I — 11 12 .
e’ o I, |'"" |1, L[
hi/2 (16)
(1.1,,1,) = Mp(z)(l,z,zz)dz

Tam MEE chiu mét tai trong ban dau bao gém hiéu dién thé va
thé nang tt, do d6 céng ao dugc tinh nhu sau [28,29]

SW = hj N B#dQ (17)

trong do

e W N 0
B® = 3 No= 0|’
Wo.» 0 N,

N/ =N;+N!;N,=N;+N};
N; =N; =-2¢,¢,; N/ =N;1 =-2q,y,

Thay cac phuaong trinh (15), (13) va (17) vao phuong trinh (11),
dang yéu cla tam MEE dugc viét lai nhu sau

o= s(z) [z -DE -D,H Jdo+..
[ 8(e') [D;,e - Dy E - D;, A Jdo-.

) E”+f);¢E”+f)’;wﬁ”}dQ—.“

B;,) &'+ D, E D, ' [do-.. (19)

= (e YV Fb L Tb
+(D),) E'+D) H }dQ—...

hj s5(B*) NBédQ+j Su'mudQ =0

2.5, Céng thirc ciia ham néi suy di chuyén Kriging
Dua trén ham dang ndi suy di chuyén Kriging [18], trudng
chuyén vi trong phuong trinh (1) c6 thé duoc suy ra nhu sau

u'(x)= ZN (%,7)1,d (20)

Trong do N 13 t6ng s6 nut trén mién bai toan; N, 1a ham dang ndi

suy di chuyén Kriging; I, la ma trdn don vi va

T
d, = {u, v, woow g 1//[} la bac ty do (DOFs) tai mét

nut.
Thanh phan udn va cat dugc viét lai bang cach thay thé phuong
trinh (20) vao phuong trinh (2) nhu sau
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(21)

sszleﬁjdl
Trong(I'J’él
N, 0 000 0
B'=[ 0 N, 000 O
N, N, 0000
00 N, 00 0
B’=-10 0 N,, 0 0 Of (22)
002N, 000
_[ooo0o N, 00
Br=lo 0 0 N, 00

Thay thé phuang trinh (20) vao phuang trinh (5), trudng dién va
trudng tu dugc viét lai nhu sau

N N
E'=)B/d;E =)Bd,;
1=1 1=1

y Y (23)
H’=>'B),d; H =) B d,
Tronglc;é -
0000 0 0
B,,=[0 000 0 0};
0000 -N, 0
00000 0
B/, =0 0 000 0]:
00000 —N, 24)
5 _[00000 -N, 0]
710000 -N,, 0]
= [o0oo000 —N,’x}
7100 00 0 -N,

Tuong tu, thay thé phuong trinh (20) vao phuong trinh
(1),trudng chuyén vi dugc mo ta bai

N N

u={u' o’} =X (M, M} d,=)Mgd, (25)
I=1 I=1

Trong do

N, 0 0 0 0 (26)
M =[0 N 0 0 0 0

0 0 N, N, 00

00 N, 000
M2=-{0 0O N, 0 0 0

00 0 O0O0O0

Ma tran B¢ dugc dién ta bang cach thay thé phuong trinh (20)
vao phuang trinh (17) nhu sau

N _

B¢ = Bid, (27)
I1=1

Trong do

e _[00 N N 000

"“lo o N, N, 00 28

Cuéi cung phuong trinh chd dao cho tdm MEE dugc suy ra bang
cach dua cac thanh phan tuong tng vao phuang trinh (19) nhu sau

(K-K,)-o'™M)d=0 (29)

Trongddé K, M va K, la ma tran dé cting, ma tran khéi lugng
va ma tran hinh hoc toan cug, tuong tng, va

K=| (B) D,B'da-| (B") D, BldO-..

ue " @
J‘Q

B') D’ B! dQ+jQ(1§f)T D BdQ - ...

um="y uu

(

[.(B") b Bydo-[ (B') D;,B,d0-

J,(B;) B.B'aa-[ (B;) D.Bjd-

Jo(B;) DBl (B, ) D, Bra- -
Jo(B.) D.B - [ (B,) D.,B,d0-

[.(B;) D, B'da-[ (B.) DiBld

Ju(B;) Bl B[ (B;) D, B~

[.(B,) D, B,do-[ (B,) D;,B,do

M= M'mMdQ; K, = (B*) N,B*dO

Trong d6 @ la tin s6 dao dong tu nhién va d la cac hinh dang
mode.

3.ViDuséo

Trong phan nay, cac két qua thu dugc tu 1i gidi hién tai dugc
xac minh tinh tin cdy théng qua mét vi du sé bang cach so sanh
véi cac két qua da dugc céng bé trong cac tai liéu tham khao.
Hay xem xét mot tdm vudng MEE dong nhat véi diéu kién bién
hoan toan tya don. Trong nghién ctu nay, dién ap ban dau va
thé nang tu tinh dugc cho bai ¢, =0and y, =0, tuong tng.
Tan s6 dao dong khong thit nguyén duoc tinh @ =wa,/p /¢,
. Table 2 liét ké bén tan s6 khéng thi nguyén dau tién cda tam
vuong MEE d6ng nhat vai diéu kién bién hoan toan tua don. Cac
két qua thu dugc dugc so sanh vai cac két qua do Ke va cong su
[28] bao cao st dung ly thuyét tdm Kirchhoff (3 DOFs), Sobhy va
Mukahal [30] s dung HSDT cai ti€n (4 DOFs), Gholami va cong
su [31] s&r dung HSDT (5 DOFs) va Abazid [32] st dung FSDT cai
ti€n (4 DOFs). C6 thé& thay rang cac két qua hién tai va két qua so
sanh c6 sy tuong déng rat tét. Ngoai ra, c6 thé thay rdng cac két
qua thu dugc tuong tu véi két qua trong [32] do st dung cung
mot ly thuyét FSDT cai tién. TU nhing két qua nay, c6 thé thay
viéc st dung phuong phap dé xuat rat la quan trong va c6 hiru
ich khi phan tich (ng xr déng clia cac tdm MEE vi n6 cho két qua
hién tai hoan toan chinh xac va hiéu qua.
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Bang 1. B6n tan s6 dao dong khong thi nguyén dau tién @ cla tdm vudng MEE tya don (a/h=15).

Tac gia ] 3 3 2
Sobhy va Mukahal [30] 0.3830 0.9330 0.9330 1.4571
Gholami va cong su [31] 0.3682 0.9136 0.9136 -
Abazid [32] 0.3829 0.9329 0.9329 1.4568
Ke va cong su [28] 0.3698 0.9247 0.9247 1.4800
Hién tai 0.3843 0.9404 0.9413 1.4757

Tiép theo, nam tan sé dao déng tu nhién khéng thi nguyén dau gita Bang 3 va Bang 4. Hinh 3 vé hinh dang 6 mode dao dong dau

tién cla tdm vudng MEE d6ng nhat tya don véi cac ty s6 chiéu dai tién tam vuéng MEE tua don bi cat bdi hinh trai tim & gita.
trén d6 day khac nhau duoc liét ké trong Bang 3. C6 thé thay rang T X

tan s6 dao dong tu nhién giam khi ty s6 chiéu dai trén dé day tang . | N

1én. 4 )

Bang 2. Nam tan s6 dao déng tu nhién khong thi nguyén dau

10

tién o = wL\/p/¢,, chatdm vudng MEE dong nhat tua don.

o N
alh - )
1 2 3 4 5 ‘ :
5 10345 17911 17917 22646  2.2661 | 10 EEEE
Hinh hoc ctia tam. b) Suphan bo nut.
10 0.5656 1.3504 1.3516 1.7917 2.0756 ) ’ ’ , ;
Hinh 1. Hinh hoc va su phan bo niit clia tam vudng MEE bi cat béi hinh trdi tim &
20 0.2902 0.7170 0.7177 1.1352 1.4084 gilia.
50 0.1170 0.2922 0.2925 0.4677 0.5843 Bang 3. Nam tan s6 dao dong tu nhién khéng thu nguyén dau
tién cla ta ong MEE @ = wL./p/C,, tua don bi c4t bai hinh
100 00586  0.1465 0.1467 02349 02938 1en cua tam vuong MIEE @ = OE£ 76y, tUa don brcat barhin

trdi tim & gilra.

Cu6i cung, mét tdm vudng MEE-FG hoan toan tua don bj cat bai

®
hinh trdi tim & gita dugc dua ra, nhu minh hoa trong Hinh 2. Nhu a’h
. 2 s S W LA Isi A g 1 x g 1 2 3 4 5

quan sat trong Bang 4, khi tang ty sé chiéu dai trén d6 day dan dén
sy gidam tan s6 dao dong ty nhién ctia tdm vudng MEE. Hon nira, két 10 0.6582 1.0199 1.0942 1.2227 1.7833
qua tur tdm vudng MEE c6 hinh trai tim bi cét ra & gilta cao han mot 20 0.3385 0.5729 0.6422 1.0199 1.0324
chat so véi két qua tir cac tdm vudng MEE khéng bi cét khi so sanh 50 0.1365  0.2325  0.2608  0.4240  0.4647

100 0.0684 0.1165 0.1307 0.2128 0.2334

a) Mode 1. ¢) Mode 3.

d) Mode 4. ¢) Mode 5. f) Mode 6.
Hinh 2. Hinh dang 6 mode dao dong dau tién clia tdm vudng MEE tya don bi cat bdi hinh trdi tim 6 giita.
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4, KET LUAN

Mét cdng thiic dang yéu dua trén ly thuyét tdm FSDT cai tién dé
phan tich dao déng tu do clia tdm déng nhat chiu tuong tac co tu
dién MEE da dugc trinh bay trong nghién clu nay bang cach su
dung nguyén ly cong 40 ma réng. Cac phuong trinh chd dao cling
dugc giadi bdng phucng phap khéng ludi di chuyén Kriging dé xac
dinh tan sé dao déng tu nhién clia cac tam MEE. Ly thuyét tam FSDT
céi tién gidm mot bién s so véi ly thuyét tdm FSDT c6 dién cling
dugc dua ra va ap dung hiéu qua. D& thda man cac phuong trinh
Maxwell, cac thé nang tir va dién dugc xem xét bang cach két hgp
cac ham cosin va ham tuyén tinh théng qua chiéu day cia tam. Cac
két qua thu dugc da dugc so sanh véi cac két qua da cong bo trén
cac tap chi uy tin trudc day. Trong nghién ctu nay, c6 thé két luan
rang tan s6 dao déng tu nhién cla cac tam vuong MEE giam khi ta
tang ty s6 chiéu dai trén chiéu day va két qua nay thap hon mot chat
o0 vGi cac tdm vudng MEE bi cat béi hinh trai tim & gita.
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Khao sat su lam viéc caa duong ham lap ghep
xeét dén anh huéng cua lien két nda cung

Survey on the behaviors of segmetal tunnel considering the influence of semi-rigid

connections
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TGM TAT

Bai bao trinh bay phuong phap tinh toan va két qué khao sat ndi
lvc ciia ket céu va hdm dang lap ghép duge thi cong theo cong
nghe Tunneling Boring Machine (TBM). Bai toan duge giai theo ma
hinh trong téc dady di gitra két cdu va dat da xung quanh, thira
nhén gia thigt Jassen trong viec ma ta lign két gitra cac migng
ghép céu tao nén va hdm. Phuong phap tinh lya chon [a pheong
phap phén tir hitu han vai phan mém Plaxis 20. K&t qua khao sat
vari duang hdm tuyén Metro sd 3, doan Nhan- Ga Ha Nai cho thay
anh hudng dang ke cia viec ma hinh haa lign ket nira cimg dén nai
lwc xudt hign trong ket céu.

Tir khaa: Kt cau vo ham |ap ghép; lién ket nira cing; tuyén metro
st 3 Ha Nai; lien ket Janssen; ...

ABSTRACT

This article presents the calculation method and results of
internal force survey of segmental tunnel lining structures
constructed using Tunneling Boring Machine (TBM) technology. The
problem is solved according to the full interaction model between
the structure and surrounding soil, accepting the Jassen model in
describing the connection between the segments. The selected
calculation method is the finite element method with Plaxis 20
software. Survey results with Metro Line 3 tunnel, section Nhon -
Hanoi Station show a significant influence of modeling semi-rigid
connections on the internal forces appearing in the structure.
Keywords: Segmental tunnel; semirigid connection; Hanoi green
line No.03; Jassen connection...

1.DAT VAN PE

TBM la cum tir viét tat cha thuat nglr quéc té Tunnel Boring
Machine dung dé chi mét té hgp thi cdng ham vai muc do ca gidi
hod cao. Theo nhiing khao sat gan day, khi thi cong ham theo
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cong nghé TBM, 14+15% chi phi xay dung danh cho viéc thi céng
vo ham. Viéc nghién ctu su lam viéc cGa vé ham thi céng theo
c6ng nghé TBM nham dua ra cac khuyén nghi trong qua trinh thiét
k€ va thi céng dudng ham theo céng nghé nay thuc su la mét van
dé hét stic hitu ich, vita bdo dam an toan cho két cau, vira giam tdi
da chi phi xay dung.

Theo Quy hoach chung xay dung th d6 dén nam 2030 va tam
nhin dén ndm 2050 mang lugi dudng sat d6 thi & Ha Noi sé gém 8
tuyén vai téng chiéu dai khoang 300km trong d6 sé c6 nhiéu doan
ham dat trong dat dugc thi cdng bang cong nghé TBM [1]. Do do,
viéc tinh toan, thiét ké cong trinh ngam c6 y nghia quan trong.

Viéc tinh toan két cau cong trinh ngam 1ap ghép thi cdng céng
nghé TBM da dugc thé hién trong nhiéu céng trinh [4][5][6][8]

Trong bai bdo nay, tac gid sé trinh bay moé hinh va phuong
phéap tinh toén két ciu vé clia dudng ham dugc thi cong theo cdng
nghé TBM vaéi quan diém két ciu cling lam viéc véi méi trudng va
lién két gilta cac miéng ghép trong vé ham tuan theo quy luat vé
lién két nlra ciing Jassen.

2. CO SO LY THUYET XAY DUNG SO PO TINH TOAN KET
CAU VO HAM THI CONG THEO CONG NGHE TBM VGI PHAN
MEM PLAXIS

Viéc khao sat sy lam viéc cta két cdu vo ham dang lap ghép thi
céng theo cong nghé TBM dugc thuc hién véi phdn mém Plaxis
V20. Khi tinh todn thita nhan céac gia thiét sau:

+ Su lam viéc cta két cdu dugc dua vé bai toan bién dang
phang do chiéu dai cong trinh 16n hon nhiéu lan kich thudc cac
chiéu con lai;

+ Vat liéu két cau la vat lieu déng nhat;

+ Lién két gilia cdc miéng ghép vd ham tuan theo gia thiét clia Jassen

Viéc mo6 hinh héa dugc ti€n hanh d6i véi ting nhém: mé hinh
héa két cdu, mé hinh méi trudng va mé hinh hoa tai trong.

Mé hinh két cau:

Céc phan t6 cta vé ham dugc lién két tai cac nut va dugc gia
thiét 1am viéc theo mé hinh dang lién két ntia cing (LKNC) cla
Jassen [3] thé hién nhu trong hinh 1. Jassen da mé hinh héa lién
két gilta cac phan t6 bang ba lién két dan héi:

- Lién két dan hoi khang udn véi do cling G, lién két nay dac trung
cho kha nang truyén mé men tir miéng ghép nay sang miéng ghép
kia. Gia tri C; ciing la thong s6 ca ban trong mé hinh Jassen.

- Lién két dan hoi theo phuong phap tuyén vai dé cing k-

- Lién két dan hoi theo phuong ti€p tuyén véi do cing k.

Trong thuc tién tinh toan, gia tri lién két dan héi theo phuong
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phap tuyén (k;) va tiép tuyén (k) thuong dugc gia thiét la rat Ion.
Khi tinh toan theo phan mém Plaxis, lién két Janssen dugc mo ta
tuong duang véi khdp ly tudng co lién két khang uén vai do cing
G, gia tri dugc xac dinh theo céng thuc (1):
b’ E,
= )
trong do: I la chiéu cao lam viéc cta lién két; Ec la mo6 dun dan
hoi clia bé téng; b 1a chiéu dai doan ham, b=1m.

) . 1
|

{Lién kit kiding ude |

W, (i idpunin |
1 cimg @i ':LIL.T';. o e

Hinh 1. M6 hinh hoa lién két giita cac miéng ghép

Mo hinh héa maéi truéng: Trong bai bdo, s& dung mé hinh
Hardening Soil (HS) d€ mé hinh héa su lam viéc cla dat da bao
quanh dudng ham. Trén co s& tham khao nghién ctu ctia Ahmad
(2010) tac gid lva chon mé hinh Hardening Soil (HS) @& mé hinh
hoéa cac I6p dat dé tinh todn bang mém Plaxis. M6 hinh HS do
Shanz va céc cong su (1999) cai tién va phat trién dua trén ca sG ly
thuyét dan héi- déo c6 dién d€ mé phdng tinh (ng xt dan héi va
déo cua dat nén. Theo Brinkgreve va Broere (2006) [2] cac tham s&
can khai bdo mo hinh nay trong Plaxis dugc bao gom:

- Dung trong tu nhién cda dat yunsat (kKN/m3);

- Dung trong bao hoa nudc clia dat ysa (KN/md);

- G6c ma sat trong ¢ (d0);

- Cudng do6 luc dinh ¢ (kN/m?);

- Goc truang nd v (vGi dat ¢ két nang, dat sét co thé |ay y=~0; vai
dat cat 6 ¢>30° c6 yxp-30° vai cac loai dat cd ¢<30° lay w=0 [2]).

ref

- Tham s6 E5 la md-dun cat tuyén ting véi 50%;
- Tham s8 EX,

nén don truc khéng thoat nudc;
- Tham s6 E* 1a mé-dun bién dang cta dat khi d& va gia tai lai.

la mo-dun ti€p tuyén xac dinh tu thi nghiém

Tai trong tinh toan: Thuc hién tinh toan ké téi tai trong tda
nha lan can va ap lyc vita chén.

3. THU NGHIEM SO TINH TOAN KET CAU VO HAM THI CONG
THEO CONG NGHE TBM V&1 PHAN MEM PLAXIS

Pat bai toan: Xac dinh noi luc cuc dai xuat hién trong vé ham
trong 2 trudng hgp c6 ké dén LKNC va khong ké dén lién két nira
cling. Poan ham tinh toan thudc Tuyén dudng st dé thi thi diém
TP Ha Noi, doan Nhén - Ga Ha Néi la mét du an quan trong cla
Thanh phé Ha Néi. Mat cat lya chon tinh toan la S3 tai Km19+974.

Hinh 2. Doan tuyén ngam khdo sat

- Théng s6 két cau vé ham va cac I6p dia chat: Cac thong s6 co
ban clia vé ham va dia chat tai mat cat tinh toan (gom 4 1&p theo thi
tu tir trén xubng L1-L4) dugc tham khao ti Tai liéu thiét ké doan ham
Nh&n-Ga Ha Néi, tuyén s6 3 [1] va thé hién trong bang 1.

/

T B LENC
e \
60

KNG

Phén 10 v héu I|(I 2 % \>I'| Phin & v hiu
LKNC i-il - - :| LKNC
Phin té vé hm Q N . - /'I/" Phin 1 vo bim
\ y,
\»: __,:-_’,/ LKNC

LKNC ———

0.30m Dy=5.70m 0.30m
0, =6, 30m

Hinh 3. M3t cdt ngang v ham tinh toan (khi ké dén LKNC)
Bang 1. Bang cac tham s clia két cdu vé ham

Tham sé Ky Tron Pon vi
hiéu

Kich thudc trong clia vé ham De 5,70 m
Kich thudc ngoai ctia vo ham Dng 6,30 m
Mé-dun dan héi clia bé tong vo ham Ec 3,5.107 kN/m?
Hé sé Poisson clia bé téng v 0,2
Bé day ctia két cau vo ham t 0,30 m
Bé rong dai két cau khao sat 1,00 m
D6 ciing doc truc EA | 10,50.10° kN/m
Do cling khang uén El | 7,875.10* | kNm?*/m
Trong lugng don vi theo chiéu dai w 7,50 kN/m/m
Chiéu cao lam viéc cua lién két le 0,185 m

Bang 2. Bang cac tham s clia két cdu vé ham

Pic tinh chia dat Ponvi| L1 L2 | L3 | L4

Dung trong tu nhién kN/m3| 19 18 20 21

Dung trong kho kN/m3| 16 11 16 19
Luc dinh khi cat khong thoatnudc| kPa | 50 40 | NA -
GAC ma sat ° 25 20 32 40
Luc dinh c6 hiéu kPa 15 10 0 0
Hé s6 Poisson (thoat nudc) - 04 04 |035| 03

MO dun dan hoi gia tai tham chiéu | MPa | 10 7 10 | 45

M6 dun dan héi lin tham chiéu MPa | 10 7 10 45

M6 dun dan héi dé tai/gia MPa 30 20 50 135
tai tham chiéu

Ap suat tham chiéu kPa | 100 | 100 | 100 | 400
Hé s6 Poisson (d& tai-gia tai) - 03 03 [ 03] 02

- Tai trong tinh toan:

+Tai trong tda nha lan can: k€ téi tai trong 02 toa nha 7 tang
trén tuyén (Ung véi mat cét s6 3 trong HO so thiét ké [1]), tai trong
phan b6 déu vai gia tri p=141,75kN/m.

+ Tai trong do bom vita th( cap: Phan bé tai trong thiét ké clia
bom vira xem xét mét hé théng cac luc tac déng lén tling vong
cung 60° tai vom dinh ham [4], gia tri 4p luc vita cuc dai: 50 kPa tai
dinh ham.

Hinh 4.M0 hinh lu6i phan tir hitu han trong phan mém Plaxis 2D
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Tinh toan céc thanh phan néi luc théng qua cac giai doan
(phase) sau:

® Giai doan 0: Khéi tao Ung suat ban dau.

® Giai doan 1: Kich hoat céc tai trong toa nha

® Giai doan 2: Dao ham trai.

® Giai doan 3: Dao ham phai, [3p dat vé ham phan doan bén phai.

" Giai doan 4: Kich hoat ap luc vita 50kPa.

® Giai doan 5: Giai doan khai thac, loai bo ap luc via.

4. KET QUA TiNH TOAN VA NHAN XET
Thuc hién két qua tinh toan cho 2 trudng hgp, két qua tinh
toan thé hién trong hinh 5, 6 va Bang 3.

.
%
»Ii-. .l

otal dplisements v, [sialed v 308 Baves])

Hinh 5.Két qua chuyénvivéitruong hop 1

o M

Fntal deepharrmrata 5 sl o 133 e

Hinh 6.K&t qua chuyén vi véi trﬁ&ndhqb.z -
Bang 3. Gia tri ndi luc cuc dai xuat hién trong vo ham

Giai doan tinh Mé men Luc cat Luc doc
toa;n M - kNm/m N - KN/m N - KN/m
TH1 TH2 | TH1 TH2 TH1 TH2
Thi cong ham trai 137,2 289,1 97,5 220,1 731,7 661,1
Thi cdng hdm phai 138,9 292,2 | 96,29 222,7 761,1 689,5
Xét dén ap luc phun vira 140,9 2976 | 96,78 226,2 770,6 697,3
Xét dén tai trong tau 113,8 268,1 | 90,29 222,1 762,9 690,4

(TH1: C6 xét dén LKNC, TH2: Khong xét dén LKNC)

i

Hinh 7.S0 sanh gia tri M6 men cuc dai xudt hién trong v6 ham

i

Hinh 8.S0 sanh gia tri Luc cat cuc dai xudt hién trong vé hdm
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Hinh 9. So sanh gia tri Luc doc cuc dai xudt hién trong vo hdm

Tu két qua tinh toan, c6 thé nhan thdy, vdi tat ca cac trudng
haop, néi luc tinh toan véi mé hinh TH2 (khéng ké dén LKNC) déu
cho gié tri 16n hon dang ké so véi ndi luc tinh toan khi sir dung mé
hinh TH1 (c6 ké dén LKNCQ). Su chénh léch vé két qua nay dac biét
duoc thé hién rd khi xét dén gia tri mé men va luc cat va it han khi
khao sat luc doc.

Bén canh d6, c6 thé thdy gia tri ndi luc 16n nhat trong cac
truong hop déu thu dugc tai phase khi thi cong I6p vira chén khe
(khi chat tai ap luc phun vita) va nhé hon khi vao giai doan khai
théc. Do d0, trong qua trinh tinh todn can quan tam khao sat gid tri
nay hon nira dé dam bao an toan cho két cau.

5. KET LUAN

Bai bdo da trinh bay tinh todn mot s6 thi du sé tinh toan két
cdu cong trinh ngam dang 13p ghép thi cong theo céng nghé TBM
trén doan tuyén Nhén- Ga Ha Noi. K&t qua tinh toan da cho thay
anh huéng clia viéc lya chon mo hinh tinh toan dén néi luc cuc dai
nhan dugc. Két qué khao sat cho thdy anh hudng dang ké cda viéc
Iya chon gidi phap mo hinh hoa két cdu dang lap ghép dén noi luc
xuat hién trong két cdu vé ham. Bay cling la van dé can c6 nhiéu
nghién cliu chuyén sau dé dadm bao két qua tinh mang lai gia tri
hitu ich cho qua trinh thiét ké.
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Danh gia doé tin cay trong ung xu cua dam
bé tong c6t thep chiu uén

The article evaluates the reliability of bent-reinforced concrete beams
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TGM TAT

Danh gia da tin cay (BTC) trong ng xir cia dam bé tong
cat thep (BTCT) chiu udn, cung cép gac nhin cu thé, vé mirc
dd anh huéng coa da bign dong cia mat sd bign thigt ke
dén cuang da chiv udn coa tigt dién dam BTCT. Trén co sd
da khao sat DTC coa céu kien ddm ciing nhu phén ba xéc
sufit chuyén vi cia na. Phueng phap phan tich bac nhét
(goi t&t la FORM) (1] va phuong phap Monte Carlo sé duge
sir dung dé danh gia DTC. Ca phan tich tuyén tinh va phan
tich phi tuyén déu duoc st dung dé danh gia. Ket qua phan
tich dd nhay xac dinh cac bign anh hudang lan dén dam la;
cuirng do be tang (4). tai trong (A, cuang da thep (7).
dign tich thép (4). Danh gia BTC béng phuong phap Monte
Carlo ket hop phan tich phi tuyén cho ra §TC nha nhat so
viri cac phuong phap con lai. Ket qué phan tich va xay dung
phan phdi xac sudt chuyén vi lan nhat cia dam khao sat
thi he sd bién dang vé chuyén vi kha bé, bing 7.1%.

Tir khaa: Dd tin cay; phan tich bac nhét; phrang phap Monte
Carlo; phan tich phi tuyén; phén tich tuyén tinh, chuyén vi.

1.MO PAU

Trong thuc té, két cdu xay dung chiu tac dong clia nhiéu yéu té mang

ABSTRACT

The research evaluates the reliability of bent-reinforced concrete beams, in
order to provide a specific view on the influence of the variation of some
design variables on the flexural strength of the reinforced concrete beam
section. From this, the research continues to carry out a survey of the
reliability of the reinforced concrete beam structures as well as its
displacement probability distribution. In this paper, there are two methods
used to evaluate the reliability: The First Order Reliability Method (FORM) and
Monte Carlo Method. Besides, researchers also use the linear analysis and
nonlinear analysis for the evaluation. The results of sensitivity analysis
identify variables that greatly affect the beam including concrete strength
(/7). loading capacity (A, steel strength (/%), and steel area (4). Evaluating
the reliability by Monte Carlo method combined with nonlinear analysis has
given the smallest reliability compared with the other methods. The results
of analyzing and constructing the maximum displacement probability
distribution of the beam being investigated have showed that the coefficient
of variation in displacement is quite low, only 7.1%.

Key word: Reliability; the first order reliability method; monte Carlo method:;
linear analysis; Nonlinear analysis; displacement.

tinh ngau nhién nhu hoat tai, gio, déng dat... Ngoai ra cac dac trung cla
két cdu nhu kich thudc, dac trung vat liéu, cudng db... cing mang tinh
ngau nhién. K& dén tinh ngau nhién clia cac tdc ddng va thudc tinh cla
két cau, cac phuang phép thiét ké thudng st dung cac hé s6 thanh phan
nhu hé s6 tai trong, hé s6 diéu kién lam viéc... Mdc du vay cac céng trinh
van c6 thé xay ra su ¢6 do tinh ngau nhién, hay su bién déng clia cac bién
trong thuc té so véi cac gia tri st dung trong thiét ké.

Trong tinh toan, thiét ké co sé liéu, gia tri cu thé nhung trong thuic
té c6 nhiéu yéu t6 ngau nhién khong thé ludng trudc dugc, bién déng
gay ra bat lgi, dan dén su c6 cong trinh. Vi vay, danh gia BTC, tuc la du
doan xac sudt an toan clia céng trinh, la cong viéc can thiét.

Vi du: Tai trong (hoat tai) cé gia tri thay d&i theo thdi gian va
khéng gian, la mét dai lugng thay d6i mot cach ngdu nhién. Tai
trong tac déng 1én khu vuc san (Hinh 1) [2] thay d8i ngau nhién, phu
thudc vao s6 lugng ngudi tai thdi diém nhat dinh.

a) 10k N/m?
Hinh 1. Tai trong tac dung Ién san thay d6i theo s6 lugng ngutdi

b) 20k N/m? ¢) 25k N'm?

2. THIET LAP PHUONG TRINH DANH GIA BDTC

Phuong phap xac dinh d6 nhay cla ting bién anh hudéng truc
ti€p dén ing xr cia dam BTCT gém cac bién nhu sau: (Re, P, R, As....).
S dung cong thic xac dinh moment 16n nhat (do ngoai luc tac
dong lén cdu kién) va moment gidi han (do noi lyc tac dong) ctia cau
kién dang xét (dam BTCT) lan lugt cho céc bién dao dong ngau
nhién trong mién dao dong xung quanh ky vong 3o [2]. V&i hé s6
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bién dong cua tiing bién (tra theo TCVN 5574-2018 [3] va mot s6 tai
liéu lién quan [4], [5], [6]. Xem gid tri cUa cac bién ma dé bai cho ban
dau la gia tri trung binh clia ting bién. Tir d6 xac dinh dugc cac bién
c6 anh hudng I6n nhat dén kha nang chiu luc cia cau kién dang xét.
Danh gid BTC theo phuong phéap bac nhat la phuong phap chi
st dung dén moment bac 1, tic la ky vong va hiép phuong sai cta
cac bién ca ban ma khong doi hoi cac ham mat dé cta chiang. Trinh
tu tinh dugc thé hién cu thé nhu sau:
Kyvong u,, =[M]-M,, (1)
Xac dinh d6 léch chuén, 1dy dao ham theo tiing
bién nhay da dugc xac dinh

2
n af
O'2 = - O'Zv
M ,Z]:[ale xi

)
Phuong sai: o,, =+/o},
3
Chisd DTC: p = 3
o-'\/l
=> Xac dinh BTCPs. @

Panh gia BTC bang phuong phap Monte Carlo la phuang phap dac
biét c6 thé sirdung dé tao ra két qua s6 ma khong can thiét phai thuc hién
thir nghiém that. Ta c6 thé st dung két qua tur cac thir nghiém trudc d6
dé thiét 1ap cac phan phéi xac sudt cho cac théng s6 quan trong clia bai
toan. Sau d6 ta st dung théng tin phan phéi nay dé tao cac mau di liéu
s6. Trong mdi thi nghiém gia tri clia cac bién ngau nhién dau vao X= (X;,
Xo.... Xn) dugc 18y mau dua trén cac phan phéi clia chiing. Sau d6 cac bién
ngau nhién dau ra Y dugc udc lugng qua ham trang thai gisi han Y=g(X)
tai cac gia tri mau ngau nhién dau vao. S6 mau cang nhiéu thi mé phong
cang chinh xac [2]. Thiét lap phuong trinh mo phong:

Ham trang thai gisi han

R A Lixgl x ' 12xq5x L
X:RAh_x.x _ 1.1 n 12 5
8lX) “[" 2bR,,ﬂ [ 12 12 2
)
Gia tri trung binh: 1, =— > g.(X)
" N3 (6)
= Ch@s¢ §TC: p =4 -

Oum

=> Xac dinh BTC Ps.

3.ViDU TiNH TOAN

3.1. Théng sé thiét ké va khao sat

Cho san ¢o tiét dién 6m x 6m, chiic nang san la van phong lam
véc. Chon so bé chiéu day san hs = 120 mm. Chon sc bé tiét dién
dam bxh=(300x500). Bé tong B25. Cudng dé thép ClII.

Bang 1. Tai trong truyén lén Dam.

STT | Caclépcautao | y(kN/m®) | h(m) | g(kN/m?) | Hésé vugttai(n)
1 Gach Ceramic 20 0.01 0.2 1.1
2 | Vialét 18 0.03 0.54 1.2
3 | Tudng xdy day 100 4.0 1.2
4 | SanBTCT 25 0.12 3.0 1.1
5 | Viatrattran 18 0.015 0.27 1.2
6 | Khung trdn + thiét bi 0.300 1.2
Tinh toan thép dam BTCT chiu uén.
_L1x19.2x6°  1.2x42.66x6

= +
12 12 ®)
=M, =216.936(kNm)

Gia thiét |6p bé téng bao vé 3.5 cm.
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a4, =— 2030 55 9
1.42x30x46.5

a, =0.236 < a, =0.405 .Thoa diéu kién xay ra pha hoai déo:
TU cong thic ta tinh:

4“:0.5(1+\/1—2><0.236): 0.864 (10)

Dién tich thép tinh toan
B 21693.6
©0.864x36.5x46.5
Theo muc 4.1.5 TCVN 4453:1995 [4], cac thanh thép bi hep, bi
giam tiét dién do lam sach hodc do céc nguyén nhan khac khéng
vugt qué gidi han cho phép 2% dudng kinh (d). Ta c6 dién tich thép
2

=14.80 (cmz) (11)

r.d o x )
As = , t do6 xac dinh dugc do léch chuan toi da cho phép so
Vi gia tri trung binh, theo quiluat 3o thiétlap dugc cong thiic sau:
o
0,04x4, =30, v, :7‘*\ zoéﬁ =0.0133 (12)

Do léch chudn dién tich thép:

o, =v, x4 =0.0133x14.80 = 0.1968 cm” (13)
3.2. Xac dinh bién nhay Dam BTCT

Khao sat d6 nhay cac bién khi tinh Myet.
CLixgxD  12xg5x I

12 12

Bang 2. Hé s6 bién dong va dé léch chuan cac bién.

M =M, (14)

Théng s& Heé 56 bién dong (v) D9 léch chuédn (o)
Tdi trong v6i n,=1.1 0.000333 0.0064 kN/cm
Téi trong v6in,=1.2 0.0667 0.02844 kN/cm
Cudng do BT B25 0.135 0.3208 kN/cm?
Cutng do thép CllI 0,05 2,09 kN/cm?
Chiéu rong Dam BTCT 0,00167 0,0501T cm
Chiéu cao Dam BTCT 0,00167 0,0835 cm
Chiéu dai Dam BTCT 0,00167 1,0m
Dién tich thép 0,0133 0,1968 cm?

VGi cac hé s6 bién dong ta tién hanh mé phong su bién dong
Moment gidi han, trong mién dao dong +3c .

Do nhay cua bien Do nhay cua bien

Momen xet M
\,

Hinh 2. Anh hudn.g.(t.i( bién dén Hinh 3. Anh huangcacblén dén
Moment xét [7]. Moment gi6i han. [7]
Tur biéu d6 Hinh 2 ta thdy tai trong (q,"] ) , tai trong (q}; ) chiéu

dai (L) ca dam déu anh hudng I6n dén Moment dam. Ta két luan
bién d& nhay anh hudng 16n dén kha nang lam viéc ctia dam BTCT

I tai trong (q;‘, ) , tai trong (61;(2 ) , chiéu dai (L).

TU biéu d6 Hinh 3 ta thay cudng do bé téng (Rs), cudng do thép
(Rs), dién tich thép (As), cia dam anh hudng 16n nhat d&n Moment
dam. Ta két luan bién c6 d6 nhay anh hudng I6n nhat dén kha nang
lam viéc ciia dam BTCT la: cudng do bé téng (Rw), cudng d6 thép (Rs),
dién tich thép (As).
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3.3. Panh gia DTC ctia dam don gian
3.3.1. Phuong phap bac nhat

0, =+J0, =~/943333.0745 = 971.253 kNem (19)

Xac dinh Moment theo tai trong trung binh clia dam: — Ch@ s §TC: g =Hur _ 7496.177 . 418 (20
I 192x6°  42.66x6 o, 971.253
T IR (15) Sau khi xac dinh dugc chi s6 BTC, xac dinh BTC

Ps=0.999999999999994
3.3.2. Phuong phap Monte Carlo
St dung mé phong Monte Carlo xac dinh gia tri trung binh va sai
léch binh phuang trung binh. Cac bién nhay da dugc xac dinh muc 3.2.
Xac dinh ham trang thai dam BTCT chiju u6n

oA g x* g xI?
X)=|R, 4| hy— = ||| D2 S 21

(17) Gi4 tri cac hé s6 bién ddng va do léch chuan céc bién da duoc
xac dinh trong Bang 2. K&t qua dugc thé hién trong Bang 3, véi s6
bién ngau nhién N=10

Xac dinh gia tri trung binh, d6 sai léch trung binh va chi s6 BTC

=M, =185.58 kN.m = 18558 kN.cm
Gia tri Moment gidi han
[M]=41.75 % 14.8x(46,5) 0.5 77 <148
30x2.376 (16)
= [M]=26054.177 kNem
Xac dinh ky vong
ty =[M]~M 4, =26054.177 ~18558
= u,, =7496.177 kNcm

Gia tri phuong sai

af/[ = {anoj + {anoﬁ + [WJo-j clia Moment:
orR,) ™ \oR, ) ™ \o4, ) * | & | L
—(anaZ _[W)Uz _[6]\/[] 2 (18) 1, —N;yi —B;gi(X)—SOIQI (22)
qfi qfs L
o % o, = Ch@ sé §TC: g =21 = 8019.1  6.6358 (23)
= o2, =943333.0745 oy 12085
Gia tri phuong sai:
Bang 3. Két qua tinh todn vdi bién ngau nhién N=10 tai nhip dam BTCT. [7]
ST Li q}’ i qj’ i o ;" i Rui As; Mgni Meti gxi
(cm) (kN/cm) (kN/cm) (kN/cm?) (kN/cm?) (cm?) (kN.cm) (kN.cm) (kN.cm)

1 599.498 0.188 0.414 45.364 2411 14.875 28551.558 18019.202 10532.356
2 598.917 0.192 0.450 45175 2.644 14.847 28379.786 19188.209 9191.577
3 600.287 0.200 0.436 42.539 2.578 14.463 26032.384 19087.706 6944.679
4 598.759 0.194 0.433 41.336 2.169 14.846 25966.538 18741.812 7224.726
5 598.907 0.194 0.428 41.200 271 15.129 26374.966 18603.140 7771.827
6 599.990 0.201 0.417 41,740 1.888 15.117 26697.827 18540.150 8157.677
7 598.573 0.198 0.437 41.068 2617 14.627 25416.783 18937.800 6478.983
8 599.901 0.188 0.399 43.204 1.960 14.645 26772.923 17588.481 9184.442
9 599.875 0.198 0.388 40.686 2.902 14.758 25406.244 17591.523 7814.721
10 601.041 0.195 0.457 42.474 2.694 14.760 26527.135 19637.188 6889.948

Panh gid BTC ta xac dinh gid tri ham trang thai gisi han, khi
g(X)<O0 thi cdu kién bj hong, bai toan ¢ 0/10 trudng hgp g(X)<0. Khi
tién hanh vai s6 lan thirnghiém N 16n sé thu dugc két qua co do tin
cdy cao hon. Két qua khao s6 chi s6 DTC vai s6 bién thir nghiém N
thay déi tir 10, 50, 100, 500, 1.000, 10.000, 50.000 va 100.000 bién,
dugc thé hién trén d6 thi Hinh 4 va Hinh 5.

-

Hinh 4. Chi 56 BTC ctia Dam BTCT theo
thay ddi ctia bién ngau nhién. [7]

Hinh 5. Bi€u do thé hién su chénh léch
gitia chis6 do tin cdy 3, va B, [7]

Vi két qua da khao sat nhan thay:

Tinh toan theo phuong phap bac 1, st dung dé léch chuan I6n nhat
va xay ra déng thaoi sé gay ra anh hudng 16n dén DTC clia cau kién thiét
ké. Han ché ctia phuang phap nay la chi danh gia dugc trudng hgp xay
ra dong loat & muc cao nhat cla cac bién nhay, nhung trong thuc té
truong hop nay rat kho xay ra. Viéc danh gia theo phuong phap nay

gilp ta 6 thé danh gid muc anh hudng I6n nhat ctia cac bién dén kha
nang lam viéc clia cau kién.

Tinh toan theo phuong phap Monte Carlo c6 DTC cao han, tién
hanh danh gia BTC dua trén phan phéi chudn cla céac bién nhay.
Cac bién c6 dé léch chudn ngdu nhién, tirkét qua tinh toan dugc thé
hién trén bi€u d6, nhan thay vdi lugng bién ngdu nhién khao sat
cang 16n thi chi s6 BTC cang 6n dinh va BTC it 6 bién dong. V&i s6
lugng bién ngdu nhién 16n thi c6 thé dua vao BTC da tinh toan, c6
thé danh gia BTC trong tng x clla ddm BTCT khach quan, chinh
Xac, tir d6 dua ra nhiing diéu chinh phu hop trong qua trinh thiét ké
cau kién néi chung, dam BTCT nai riéng.

Chon Phuong phap mé phéng Monte Carlo dé khao sat, danh
gia DTC cac cau kién sau nay.

3.4.Danh gia DTC dam 2 dau ngam.

Tinh thép cho g&i dam BTCT

_5x1.1x19.2x 67 . 5x1.2x42.66x6
e 96 96
& M, =135.585(kNm) = 13558.5(kNcm) (24)

135585
" 0.920%36.5%46.5

MxDl:M

=8.683 (cmz)
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Tinh thép cho nhip dam BTCT
C L1x19.2x6° . 1.2x42.66x6
32 32
& M, =81.351 kNm =8135.1 kNem (25)

8135.1

*0.954%x36.5%x46.5

3.4.1. Panh gia PTC dam theo hé théng néi tiép

Mét trong nhiing su phu thudc quan trong ctia BTC la phu thudc
DTC hé théng vao DTC clia cac phan td. Cac phan ti néi ti€p nhau
trén cung mét cau kién, khi mét trong cac phan td bi hdng thi toan
bé phan t sé bi hong. St dung ly thuyét nhan xac suat, theo dé xac
sudt clia tich, bang tich xac suat lam viéc khéng hdng clia hé théng.
Theo so d6 dam 2 dau ngam thi vi tri phan ti chiu tac dong luc I6n
nhat la tai g6i va nhip trén cing mét dam, cac phan t nay quan hé
mat thiét, lién két v6i nhau nhu moét hé théng nai tiép. Vi vy, danh
gia BTC dam 2 dau ngam theo mé hinh hé théng néi tiép rat phu
hop.

3.4.1.1. Panh gi4 PTC tai Géi

St dung moé phéng Monte Carlo xac dinh gia tri trung binh va
sai léch binh phuang trung binh. Cac bién nhay da dugc xac dinh &
muc 3.2, néu c6 sy thay d6i ngau nhién dnh hudng 16n dén tng x
clia dam BTCT gom: chiéu dai cau kién (L), tai trong hé s6 vuot tai

MXD[ :M

=5.0258 (cmz)

np =1.1 (q;‘.',)téi trong c6 hé s6 vuot tai np=1.2 (qj‘z ) cudng do

thép (Rs), cudng d6 bé tong (Ry), dién tich thép (As), cac bién nay sé
dugc thay d8i ngau nhién theo quy luat phan phéi chuidn nham
danh gia su anh huéng dén tng xr cia dam BTCT.

Xac dinh ham trang thai tai g6i ciia dam:

0_71 AS 5 tc Lz 5 te LZ
R A|h -2 | 22Xl 20X G X (26)
2bR, 96 96

Gia tri cac hé s6 bién déng va do léch chudn cua cac bién da
dugc xac dinh trong Bang 2. Riéng gia tri hé s6 bién déng cla dién
tich thép can phai xac dinh lai do c6 su thay déi.

\)=£=0.0133:>0'AS =0.0133x8.683=0.1155 ¢ (27)
u
Strdung phan mém Matlab dé ti€n hanh véi s6 1an thirtang dan
tr 10, 50, 100, 1.000, 5.000, 10.000, 50.000, 100.000 bién ngau nhién
trén cac bién nhay, nham thu dugc két qua chinh xac hon va cé su
déanh gia khach quan. Két qua dugc thé hién trong d6 thi:

g(X)=

2 4

10° 10 10°

Sobien thu nghiem N

Hinh 6. Chi s6 DTC tai G&i cia dam BTCT theo sy thay ddi ctia bién ngau nhién. [7]

3.4.1.2. Bdnh gid DTC tai Nhip

St dung mo phong Monte Carlo xac dinh gid tri trung binh
va sai léch binh phuong trung binh. Cac théng s6 si dung
tuong tu nhu danh gia BTC cta dam tai Goi.

Ham trang thai tai nhip ctia dam:

oA fe L2 qu Lz
X)=[M]-M_ =|R A | h ——— ||| L4722
g( ) [ ] xét l: m v[ o 2R, ]:l [ 32 32 ] (28)

Gia tri cac hé s6 bién ddng va d6 léch chuén cla cac bién
da dugc xac dinh trong Bang 2. Riéng gia tri hé s6 bién ddng
cla dién tich thép can phai xac dinh lai do c6 su thay déi:

10

230| XAYDUNG 06.2024 | ISSN 2734-9888

y=2200133= o, =0.0133x5.0258 = 0.0668 cm (29)
U

Tuong ty nhu khi tinh toan tai G6i. S&¢ dung phan mém
Matlab d@é tién hanh véi sé 1an thd tang dan tu 10, 50, 100,
1.000, 5.000, 10.000, 50.000, 100.000 bié€n ngau nhién trén cac
bi€n nhay. K&t qua dugc thé hién trong dé thi sau:

10’ 10?2 10° 0t 0°

Hinh 7. Chi s6 DTC tai Nhip ctia dam BTCT theo su thay d6i ctia bién ngau nhién. [7]

Tu d6 thi Hinh 6 va Hinh 7 thé hién chi s§ DTC ca dam BTCT
2 dau ngam, ta nhan thay chi s6 BTC va BDTC clia dam c6 su bién
dong rd rét theo su bié€n déng cda s6 lan thi nghiém va héi tu
khi sé 1an th&t nghiém cang I6n. V&i gia tri chi s6 BDTC thé hién
trén dé thi Hinh 6, Hinh 7, s& 1an th nghiém dé dat dugc hoi
tu la tor 10.000 dén 100.000, chi s6 BDTC va DTC véi s6 lan tha
nghiém nay bién déng rat thap. Véi nhiing két qua da khao sat
c6 thé két luan s6 1an thi nghiém can thiét dé danh gia BTC
cGa dam 13 10.000, s6 luong thir nghiém nay vira dd 16n dé cé
thé danh gia chuan xac, khach quan BTC cta dam.

Vi két qua tinh toan muc 3.4.1.1 va muc 3.4.1.2 ta xac dinh
DTC ctia Dam BTCT 2 dau ngam, tinh toan theo BTC hé théng
nai tiép:

R=Rg1><R”h><Rg2 (30)

Gia tri DTC dam BTCT 2 dau ngam, vdi s6 lan thi nghiém 10.000:

R ~0.999977767542167 (31)

3.4.2. Panh gia PTC cia dam theo phan tich tuyén tinh va
phi tuyén

Gia thiét dam chiu tai trong nhu da tinh toan & Bang 1, sau
do6 phan tich danh gia BTC cta dam BTCT lai trong mé hinh
OpenSees. Noi dung phan tich gom phan tich tuyén tinh va
phan tich phi tuyén tir d6 danh gia tinh hop ly cta qua trinh
phan tich tuyén tinh va phi tuyén. Sau do, phan tich thém viéc
thay d&i cac théng sé danh gia &nh hudng nhu thé nao d&n BTC
dam BTCT

3.4.2.1. Phan tich dam tuyén tinh

D6 vai phan ta dam, khu vyc 2 dau ngam sé lam viéc phi
tuyén manh, do d6 chia nho 2 dau ngam vai s6 lugng 10 phan
tl, cdc phan con lai chia it hon dé gidm thai gian phan tich cho
may tinh [8]. So d6 truyén tai cUa tai trong tac dong lén dam
theo lugi phan ti cung véi so d6 rai rac héa két cdu dugc thé
hién tai Hinh 8.

| ww Jusine ] wews w | ieis |ustas | eaw |
T g T

T sapsiarzs 1t mm S

| —~ E
MnMpaT B3 MW

| som l
Hinh 8. So d6 truyén tai cla tai trong Ién dam theo ludi phan ti. [7]
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Bang 4. So sanh chénh léch thong s6 khao sat theo phuong phéap khéac nhau. [7]

Thong s6 Phan tich theo hé thong néi tiép Phan tich tuyén tinh Chénh léch (%)
Pau thanh Chis6 BTC g8 44386 4.3853 1.20083
(G6i 1) PTC 0.9999954729 0.9999942096 0.0001263306
Gitta thanh Chis6 BTC B 4.2029 43177 2.73145
(Nhip) pTC 0.9999868215 0.9999921171 0.0005295670
Cuéi thanh Chis6 BTC S8 4.4386 43776 1.37431
(G6i 2) PTC 0.9999954729 0.9999939998 0.0001473107
DTC Dam 0.999977767 0.9999803266 0.0002559685
Khi phan tich véi s6 phan ti téng s6 24, chia thanh lugi 10-2-4- ol i —_ | .
8-4-2-10, Moment I6n nhét tai g6i 135.761 kN.m so v&i Moment géi P | e
da tinh & muc 3.4, 1a 135.585 kN.m chénh léch 0.1296% va Moment §§2 i m
I6n nhat tai nhip 81,8913 kN.m so véi Moment nhip da tinh & muc & oozni - ‘ ’
3.4,1a81,351 kN.m chénh léch 0,6598%. Nhin chung, khi ta phan tich 50 0 8 % 100 10 120
dam theo mé6 hinh phan tich sé thi su chénh léch Moment so véi Gatr cua iew ung i rong va suc ben (U va B)(km)
tinh todn theo mé hinh phan tich giai tich 1a khéng dang ké. - e
1 Rb P! Rb [ e Harn khoy
pi= 7 ? | |

M M
RsAs RsAs

b b
Hinh a Hinh b

Hinh 9. So d6 trang thai Ung su4t -Bién dang bé tong trén tiét dién théng géc. [7]

Khong s dung gia thiét ing suat trong bé téong la phan phdoi
déu nhu Hinh 9a. Thay vao d6 st dung gia thiét ting suat trong bé
téng sé phan phéi theo Ung suat - Bién dang nhu Hinh 9b. Viéc phan
tich sé dugc thuc hién mo hinh trong Opensees, dua trén ca s Hinh
9b. K&t qua phan tich xac dinh dugc dién tich thép phan tich theo
mo hinh Opensees tai géi 8.5439 cm? va nhip 5.07262 cm? so véi
dién tich thép tinh theo mé hinh phan tich giai tich thi tai g6i 8.683
cm? va tai nhip 5.0258 cm?, sy chénh Iéch gitta 2 mé hinh phan tich
khéng qué 16n. Cu thé tai g6i chénh léch 13 1,602 % va tai nhip chénh
léch 1a 0.923 %. Do dé, tién hanh phan tich danh gia BDTC clia dam
theo m6 hinh phan tich s6, nham danh gia thém nhiéu vi tri chiu tac
dong I6n cla tai trong, 1am ca s& danh gia DTC trén toan bo dam.

Xac dinh BTC theo dai luong ngau nhién

M=B-U (32)

VGi y nghia cla stic bén va hiéu Ung tai trong, M dugc goi la
quang an toan. B c6 y nghia la stic bén, trong phan tich nay B dugc
xem la Moment gidi han, kha nang chiu luc cia dam. U c6 y nghia la
hiéu Ung tai trong, trong phan tich nay U dugc xem la Moment xét,
do tai trong gay ra tac déng Ién dam. Moment dai lugng ngau nhién
M cé gia trj trung binh g, = 11, — 11, d6 léch chudn va ham mat
d6 dugc tinh tir théng s6: Vat liéu, kich thudc, tiét dién...duoc thé
hién nhu sau:

008 | | M=B-U |
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Quang an toan M = B-U(kNm)

Hinh 10. Phén phdi xac sudt quang an toan tai dau thanh dam. [7]

Quang an toan M = B-U(kNm)

Hinh 11. Phén phdi xac sudt quang an toan tai gicta thanh dam. [7]

01 .

008 | Ubituing i trgng M=B-U 1 Buibin
- [ e —> ju e Mgh)
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Quang an toan M = B-U(kNm)

Hinh 12. Phdn phdi xdc sudt quéng an todn tai cudi thanh dam. [7]

Khi phan tich dam theo phan tich tuyén tinh vai s6 phan t va
Iugi nhu trén, thi chi sé BTC va BTC cla dam tai cac vi tri dau, gita
va cudi so véi tai gi va nhip clia dam phan tich danh gia theo
phuong phap phan tich hé thong néi tiép c6 su chénh léch nhat
dinh, thé hién trong Bang 4.

Vi két qua tinh toan trong Bang 4, ta thé hién biéu doé su chénh
léch gitra chi s6 DTC cia dam BTCT tinh theo phuong phap phan
tich tuyén tinh va phuang phap phan tich hé théng néi tiép két qua

thé hién Hinh 13.
5_

45 e | P
Al .
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Vitri chiu luc lon tren dam
Hinh 13. Biéu d6 thé hién chénh I&ch chi s6 BTC. [7]
Véi két qua tinh toan Bang 4, biéu d6 Hinh 13, nhin chung khi
phan tich dam theo mé hinh phan tich tuyén tinh thi sy chénh léch
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chisé DTC va PTC so vdi tinh toan theo mé hinh phan tich hé théng
nGi tiép la khong dang ké.

3.4.2.2. Phén tich dam phi tuyén.

& muc 3.4.2.1 & phan tich ddm tuyén tinh, khi phan tich tuyén
tinh la thiét ké thanh phan cdu kién hodc toan bé cau trdc sao cho
ngay ca khi luc thiét ké t6i da dugc dp dung cho két cau, su dich
chuyén clia cdu tric khdng vuot qua gisi han dan héi cda né. Van dé
phat sinh véi phan tich tuyén tinh 1a khi cac lyc tré nén I6n (trong
trudng hgp déng dat, gio, bao...), kich thudc thanh phan cau kién hoac
toan b tda nha sé dugc thiét ké rat I6n. Khéng hiéu qua kinh té.

DE gidi quyét van dé clia phan tich tuyén tinh, ta tién hanh phan
tich phi tuyén, phan tich phi tuyén cho phép cau trdc hodc thanh
phan cau kién vugt qua gidi han, gi¢i han dan héi va sir dung phi
tuyén tinh clia no.

Cac thong s6 tinh toan nhu: Moment, dién tich thép 1y tuong
tu muc 3.1 va 3.2, s6 lugng phan t& phan tich trén dam BTCT chia
tuong tu Hinh 8, chia nho theo khu vuc 2 dau ngam vdéi s6 lugng
phan t& 16n han vi tri con lai, vi tri cang chia nho thi két qua cang
chinh xéc. Tién hanh danh gia DTC dya trén mé hinh phan tich s6
trén phan mém Opensees két hgp vai phan mém Matlab danh gia
trudng hap dam phi tuyén. K&t qua phan tich thé hién nhu sau:

R
- Ham khop

01 -
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Phan phoi xac suat
o o
S =
? E
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=
5
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Hinh 14. Phéan phi xac sudt quang an toan dam phan tich phi tuyén. [7]

Khi phan tich phan tir cia dam theo trudng hop phi tuyén, sutuong
tac gilia tai trong va vat liéu dugc thé hién ré rét. Chi s6 DTC va BTC khi
phan tich phan tir theo phi tuyén thap hon so vai danh gia cac theo cac
phuong phép con lai. Cu thé dugc thé hién trong Bang 5 sau:

Bang 5. DTC clia dam BTCT khi danh gia theo cac phuang phap
khac nhau.

_ Phén tich theo hé Phan tich tuyén e e
Thong s6 théng néi tiép tinh Phan tich phi tuyén
BTCdam 0.999977767 0.999976522 0.9883246332

Tus6 liéu théng ké trong Bang 5, ta thay rang DTC ctia dam BTCT
khi phan tich danh gia, phan tich phan t theo phi tuyén sé thap
haon cac phuong phép con lai, cu thé DTC khi phan tich phi tuyén sé
chénh léch so vai phuong phap phan tich hé théng néi tiép la
1.165339289%, so véi phuong phép phan tich tuyén tinh thi la
1.165216237%. Trong khi BTC chénh léch gitta phuong phép hé
théng noi tiép va phuong phap phan tich tuyén tinh la
0.000124503%. V&i su chénh léch nay ta thay rang khi phan tich dam
theo phi tuyén sé thé hién dugc su nguy hiém cutia cau kién hon so
véi cac phan tich theo cdc phuong phap con lai, tu d6 danh gid dugc
chinh xac muc d6 anh hudng cla cac bién dén kha nang lam viéc
cla cdu kién, dua ra bién phap phu hop trong thiét k&, danh gia. Véi
két qua phan tich ta c6 thé két luan danh gia cau kién ti€p theo nén
danh gia theo phi tuyén do c6 stic pha hoai lén.

Khi phan tich dam theo phan tich phi tuyén DTC c6 su thay déi ro rét
s0 V6i cac phuang phap phan tich trudc d6. Ta tién hanh xac dinh chuyén
vi cia dam khi phan tich dam theo phuong phép phan tich phi tuyén.
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Hinh 15. Phan phdi xac sudt cda chuyén vi cdia dam phan tich phi tuyén. [7]

Tu biéu d6 Hinh 15 va phan tich chuyén vi clia dam phi tuyén ta
¢6 gié trj chuyén vi trung binh ctia dam 1a 1 = 7.404 mm va do léch
chudn o ~0.522 mm, ta xac dinh dugc hé s6 bién ddéng
v = 0.071 . Véi xac sudt vugt 90% va 95% thi ta c6 chuyén vj tuang
Uing 1a 8.0774 va 8.2653, gia tri chuyén vi gap 1.091 va 1.116 lan gia
tri chuyén vi trung binh.

4, KET LUAN

Danh gia BTC ctia dam BTCT chiu uén bang phuong phap bac 1
va phuong phap Monte Carlo. Trong phuong phap Monte Carlo thi
cé phan tich tuyén tinh va phi tuyén déu dugc st dung dé xac dinh
néi luc va cudng dé ctia dam. Trong d6 phuong phap Monte Carlo
két hgp vai phan tich phi tuyén cho ra DTC nhé nhat. Tac gia dé nghi
st dung phucng phap nay dé danh gia BTC cho dam BTCT do tinh
an toan va phan anh ding su lam viéc thuc té cia cu kién. Ngoai ra
nghién ctu con phan tich va xay dung phan phéi xac suat chuyén vi
I6n nhat cta dam. DGi véi dam khao sat thi hé sé bién déng vé
chuyén vi la kha bé, bing 7,1%.

Cac két luan da néu & trén la ding cho mo hinh tac gia khao sat
gém: dam don gidn va dam 2 dau ngam. Dé c6 két qua mang tinh
téng quat thi ching ta can khao sat thém nhiéu mé hinh cau kién
khac nhau, danh gia thém cac yéu t6 ngoai luc tac déng dén kha
nang lam viéc cla cau kién va dé ciing la huéng nghién ciu ti€p
theo sau clia nghién ctu nay.
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