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QUAN LY NGANH

“Doan két ky cuong, chd dong linh hoat, kip thai hiéu qua, phat trién
biit pha”

Nganh Xy dung ndm 2024: Tao lp nhiing két qué bén viing
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QUAN LY

BO TRUGNG NGUYEN THANH NGHI PHAT DONG PHONG TRAO THI DUA TRONG TOAN NGANH:

“Doan két ky cuong, chu dong linh hoat,
kip theoi hieu qua, phat trién but pha”

LTS: Tai Hoi nghi t6ng két cong tac nam 2023 va trién khai nhiém vu nam 2024 cua
nganh Xay dung, Bo trudng Nguyén Thanh Nghi da phat déng phong trao thi dua “Can
ba, céng chtic, vien chuc, ngudi lao dong nganh Xay dung thi dua thuc hién thang Loi
nhiém vy phat trién kinh té - xa hoi nam 2024 va ké hoach 5 nam (2021 - 2025) cua
nganh Xay dung”. Tap chi Xay dung tran trong gidi thiéu cung doc gia.

ach day 75 nam, Chu tich H6 Chi Minh kinh yéu da
ra 1oi kéu goi thi dua ai quéc. Nguai da day: “Thi
dua la yéu nudc, yéu nudc thi phai thi dua, nhitng
ngudi thi dua la nhitng ngudi yéu nudc nhat”.

Thyc hién |6i day ctda Béc, trong nam 2023, Lanh dao
B Xay dung va cac ca quan, don vi, doanh nghiép trong
toan Nganh luén quan tam lanh dao, chi dao, trién khai
manh mé, toan dién cac phong trao thi dua yéu nudc véi
nhiéu hinh thiic phong phu, thiét thuc, hiéu qua trén tat ca
céac linh vuc quan ly ciia Nganh. Qua d6, da khai day trong
can b, cong chuc, vién chic, ngudi lao dong tinh than
yéu nudc, long tu hao dan toc, khat vong céng hién; néu
cao tinh than doan két, chu déng, sang tao, vugt qua khé
khan, thach thiic, hoan thanh xuat sdc muc tiéu, nhiém vu
ké hoach ctia nganh Xay dung nam 2023, gop phan quan
trong hoan thanh thidng lgi nhiém vu phat trién kinh té - xa
héi'cta dat nuéc.

Dé tiép tuc thuc hién thdng Igi nhiém vu phat trién kinh
té€ - xa hdi nam 2024 va Ké hoach 5 nam (giai doan 2021 -
2025) ctia Nganh va cta dat nudc theo Nghi quyét Dai hoi
dai bi€u toan quéc lan thu XIll cta Pang, thay mat Lanh
dao B6 Xay dung, téi phat dong dot thi dua trong toan
Nganh végi chu dé “Doan két ky cuong, ch( déng linh hoat,
kip tha&i hiéu qua, phat trién but pha” theo phucng cham
hanh dong cta Chinh pha, véi cac ndi dung chu yéu sau:

1. Quan triét sau sdc tu tudng thi dua ai quéc cta Chu
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tich H6 Chi Minh; Chi thi s6 34-CT/TW ngay 07/4/2016
cla Bo Chinh tri vé viéc tiép tuc d6i méi cdng tac thi dua,
khen thudng gan véi thuc hién Két luan sé 01-KL/TW ngay
18/5/2021 ctia B Chinh tri vé ti€p tuc thuc hién Chi thi s
05-CT/TW ngay 15/5/2016 cGa B6 Chinh tri vé ddy manh
hoc tap va lam theo tu tudng, dao duc, phong cach H6 Chi
Minh va cac cha truong, dudng 16i ctia Dang, chinh sach,
phap luat ctia Nha nuéc. By manh tuyén truyén, sinh hoat
chinh tri trong toan Nganh nham tao su chuyén bién manh
mé vé nhan thuc, tu tudng va hanh déng cla toan thé can
bo, cdng chuc, vién chiic va ngudi lao ddng; dac biét dé
cao vai tro lanh dao cla cap Uy, ngudi diing dau cg quan,
t6 chuic, don vi trong viéc thuc hién chic trach, nhiém vu
dugc giao; tao dong luc cho toan thé can bé, cdng chic,
vién chuc, ngudi lao déng hang hai thi dua, phan diu thuc
hién thdng Igi muc tiéu, nhiém vu phat trién kinh té - xa
hoi nam 2024 va K& hoach 5 ndam clia nganh Xay dung.

2. Trién khai quyét liét, d6ng bod cac nhiém vu, gidi phap
dé ra trong cac Nghi quyét ctia Bang, Quoc hoi, Chinh phu
va Chuaong trinh hanh doéng cla B6 Xay dung nam 2024
v@i tinh than ch dong, sang tao va quyét liét hanh dong,
tao nhitng chuyén bién rd nét trong cac linh vuc quan ly
cla Nganh.

3. Tich cuc hudng hing cic phong trao thi dua yéu
nudc do Thi tuéng Chinh phd va Bd Xay dung té chuc,
phat dong; trong tam la cac phong trao thi dua: “Day manh
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phat trién két cau ha tdng dong b, hién dai; thuc hanh tiét
kiém, ch6éng lang phi”, “Ca nudc chung stic xay dung néng
thén méi”, “Chung tay vi ngusi nghéo - Khéng dé ai bi bd
lai phia sau”, “Can b, cong chuc, vién chuc va ngudi lao
doéng nganh Xay dung thi dua thuc hién van héa cong s3”,
“Lao dong giodi, lao déng sang tao”, “Dam bdo nang cao
chat lugng céng trinh xay dung”... va cac phong trao thi
dua chuyén dé trén cac linh vuc quan ly ctia Nganh. Noi
dung thi dua tap trung vao thuc hién nhiém vu trong tam,
gidi quyét nhirng nhiém vu kho, van dé cap bach nham
nang cao nang suat, chat lugng, hiéu qua cong tac; gop
phan hoan thanh xuat sac nhiém vy, ké hoach cda ting co
quan, don vi, doanh nghiép va clia nganh Xay dung. B¢ la:
(1) Tap trung hoan thién, nang cao chéat lugng thé ché
phép luat vé xay dung. Hoan thanh dung tién do, dam
bao chat lugng cac nhiém vu dugc giao tai Chuong trinh
cong tac cta Chinh phd, Tha tuéng Chinh pht; Chuong
trinh xay dung van ban quy pham phap luat va cac dé an
clia BO Xay dung nam 2024; trong tam la hoan thanh Luéat
Quy hoach d6 thi va quy hoach néng thon va cac Nghi
dinh hudng dan Luat Nha &, Luat Kinh doanh bat déng
san. Tang cudng phan cap, phan quyén cho dia phucng,
déng thai ddy manh gidm sat, kiém tra, kiém soat quyén
luc nham nang cao hiéu luc, hiéu qué quan ly nha nudc.
(2) P&y manh cai cach hanh chinh, chuyén ddi s6 va xay
dung Chinh phu dién t(; cdi thién méi truong kinh doanh,

TS Nguyén Thanh Nghi - Uy vién Trung wong Pang,
Bi thw Ban can sy dang, Bo truong Bo Xdy dung.

nang cao stc canh tranh cla nganh Xay dung. Cai cach
ché d6 cong vu, nang cao ky luat, ky cuang hanh chinh.
Cang cb, hoan thién hé théng té chic bé may bén trong
cac cd quan, don vi truc thudc B; ti€p tuc d6i mdi, nang
cao hiéu qua hoat déng clia cdc don vi su nghiép cong lap
truc thudc Bo. Hoan thanh chuyén giao cac co s gido duc
nghé nghiép, cac don vi su nghiép y té vé Bo LDTB&XH va
dia phuong.

(3) Tiép tuc trién khai ké hoach thuc hién Nghi quyét sé
148/NQ-CP ctia Chinh pha; ké hoach phan loai d6 thi toan
quéc giai doan 2021 - 2030; cac DEé 4n phét trién dé thi Viét
Nam Ung phé véi bién déi khi hau giai doan 2021 - 2030,
K& hoach phat trién dé thi tang trudng xanh Viét Nam dén
nam 2030, D& &n phat trién d6 thi théng minh bén viing
Viét Nam giai doan 2018 - 2025 va dinh hudng dén 2030.
Nghién ctu, xay dung Chucng trinh quéc gia vé cai tao,
chinh trang, tai thiét dé thi va phat trién d6 thi, ha tang ky
thuat do6 thi giai doan 2026 - 2030.

(4) T6 chuc thuc hién hiéu quad Luat Kién trac; Dinh
hudng kién tric Viét Nam dén nam 2030, tam nhin dén
nam 2050. Tiép tuc trién khai D& an An ninh kinh té trong
Iinh vuc cdp nudc, thoat nuéc va xir ly chat thai ran; Dé an
trong 1 ty cay xanh giai doan 2021 - 2025; Chuong trinh
quéc gia bdo dam cap nudc an toan va chéng that thoat,
that thu nuéc sach giai doan 2016 - 2025; dinh huéng phat
trién cdp nuéc d6 thi va khu cong nghiép dén nam 2025,
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QUAN LY NGANH

dung tai Trién lam Vietbuild.

HOI THAD
st i T

Thur truong Bui Ho”‘ng Minh chu tri hoi thao “Hoan thién hé
thong suat von dau tw va gid xdy dung tong hop”.

tam nhin dén nam 2050.

(5) Thuc hién cac giai phap thao g& vuéng mac, khé
khan, thuc ddy chinh sach hé trg nha & xa hoi, nha & céng
nhan, cai tao xay dung lai chung cu c; trong tam la thuc
hién Chién lugc phat trién nha & Quéc gia va Dé an Dau
tu xay dung it nhat 01 triéu can hé nha & xa hoi cho doi
tugng thu nhap thap, cong nhan khu céng nghiép giai
doan 2021 - 2030; thuc hién dong bd cac giai phap phat
trién thj trudng bat dong sén lanh manh, 6n dinh.

(6) Nang cao hiéu qua quan ly dau tu xay dung, kiém
soat chat ché chat lugng cong trinh. Tap trung hoan thién
hé théng tiéu chuén, quy chuén, dinh mdc va gia xay dung.

(7) Chu trong phét trién vat liéu xay dung gan vai bao
vé méi trudong; cht dong phong, chéng thién tai, thich
ung vaéi bién déi khi hau. Trién khai thuc hién cac chuong
trinh, chién lugc, dé an, ké hoach hanh doéng cta nganh
Xay dung vé (ing phé véi bién déi khi hau, stt dung ndng
luong tiét kiém, hiéu qué va phat trién vat liéu xay dung
dén nam 2030,

(8) Phat trién manh mé khoa hoc, cong nghé va déi
mdi sang tao nham tao but pha nang cao nang suat, chat
lugng, hiéu qua va suc canh tranh clia nganh Xay dung. T6
chtic thuc hién hiéu qua Chién lugc phat trién khoa hoc,
céng nghé va ddi mai sang tao nganh Xay dung dén nam
2030. B8i mai co ché hoat ddng khoa hoc cdng nghé; tap
trung nghién ctu khoa hoc va céng nghé c6 trong tam,
trong diém; ddy manh thuang mai héa két qua nghién ctiu
trong thuc tién san xuat.

~ (9) Trién khai Chién lugc phat trién nguén nhan luc
nganh Xay dung dén nam 2030. Nghién ctu, dé xuat cg
ché& phtu hgp thu hat, trong dung va boi duéng nhan tai,
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xay dung doi ng tri thiic nganh Xay dung.

(10) Siét chat ky cuong, ky luat trong quan ly tai chinh -
ngan sach nha nudc. Thuc hién quyét liét cac giai phap day
nhanh tién d6 giai ngan va nang cao hiéu qua quan ly, st
dung vén dau tu cong. Pdy manh thuc hién co ché tu chu
d6i véi cac don vi su nghiép cong lap truc thudc Bo.

(11) Trién khai thuc hién K& hoach ctia Ban can su dang
BO Xay dung vé tai co cau, c6 phan hoa, thoai vén, chuyén
giao quyén dai dién chl s& hitu cac doanh nghiép nha
nudc, doanh nghiép c6 von gbép clia nha nudc do BO Xay
dung lam dai dién chd s& hiu giai doan 2022 - 2025. Mé&
rong hagp tac, lién két; ing dung céng nghé méi, dau tu
thiét bi hién dai, phat trién san xuat kinh doanh, nang cao
thu nhap, gép phan cai thién diéu kién séng va lam viéc
cho ngudi lao dong.

(12) Bay manh héi nhap kinh té qudc té, quan ly va si
dung hiéu qua tai nguyén. Phat trién hé théng két cdu ha
tang ky thuat déng bo, hién dai, lién két chat ché véi hé
théng ha tang ky thuat viing, gan véi nhiém vu bao vé moi
trudng, ing pho vai bién ddi khi hau.

(13) Tang cuong cong tac xay dung Dang; thuc hién
phong, chéng tham nhiing, thuc hanh tiét kiém, chéng
lang phi; phéi hgp chat ché, hiéu qua gilra B Xay dung
véi cac bo, nganh, dia phuong va cac SG Xay dung, S& Quy
hoach - Kién trdc trong thuc hién nhiém vu quan ly nha
nudgc clia B6 dugc giao.

(14) Thudng xuyén don déc, kiém tra va tién hanh téng
két, danh gia hiéu qua cac phong trao thi dua yéu nudc
trén cg s& danh gia két qua thuc hién nhiém vu chinh tri
cla tung ¢o quan, don vi trong dot thi dua. Phat hién va
Iua chon cac tap thé, ca nhan c6 thanh tich tiéu biéu, dan
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Thir tru’o’ng Nguyén Twong Vin phat biéu khai mac héi thdao
“Phat trién cong trinh xanh thirc ddy chuyén déi xanh nganh
Xay dung - Co hoi va thach thurc”.

Thir truong Bui Xudn Diing, Pho chii tich thuong truc Hoi
dong Kiém tra nha nuée vé cong tac nghiém thu céng trinh
xdy duwng kiém tra cong tac trién khai thi céng duw an Cdng
hang khéng quoc té Long Thanh giai doan 1.

dau cac phong trao thi dua dé biéu duong, khen thuéng
va nhan rong dién hinh tién tién.

Toi kéu goi toan thé can bo, dang vién, cong chuc, vién
chuc va ngudi lao doéng trong toan Nganh phat huy tinh
than yéu nudc va truyén théng vé vang cla nganh Xay
dung, hay dong long, doan két, phat huy tri tué, né luc cao
nhat vugt qua khé khan, th thach, hang hai thi dua lao
déng, hoc tap véi phuong cham hanh déng: “Doan két
ky cuong, chi dong linh hoat, kip thai hiéu qua, phat
trié€n birt pha” quyét tam phan dau hoan thanh xuat séc

cac muc tiéu, nhiém vy cda nganh Xay dung nam 2024,
g6p phan thuc hién thing Igi nhiém vu phat trién kinh té -
xa hoi dat nuéc giai doan 2021 - 2025 theo tinh than Nghi
quyét Dai hoi XIll ctia Dang dé ra.

Chuc cac déng chi lanh dao, cung toan thé cén bo,
cong chuc, vién chuc va ngudi lao ddéng trong toan Nganh
luébn manh khoe, hanh phuc; tiép tuc gat hai nhiéu thanh
cong va dat dugc nhiéu két qua cao hon nira trong céc
phong trao thi dua yéu nudc, déong gop xing dang cho sy
phét trién ctia nganh Xay dung!
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Bam sat cac Nghi quyét ctia Chinh phu, nam 2024 nganh Xay dung chu dong, déng
long tap trung déi mai dé tang téc thuc hién cac muc tieu dé ra, tao lap nhiing két
qua beén ving, gop phan chung vao ké hoach 5 nam phat trién kinh té - xa hoi cua dat

nudc 2021 - 2025.

HOAN THIEN CHINH SACH PHAP LUAT VE XAY DUNG

Xac dinh nam 2024 1a nam ting t6c dé thuc hién cac
nhiém vu tai Nghi quyét Dai héi Xl cia Dang, Nghi quyét cla
Quéc hdi vé ké hoach phat trién kinh té - xa hoi 5 nam 2021
- 2025, tao déng luc dé hoan thanh cac muc tiéu ké hoach 5
nam 2021 - 2025; B6 Xay dung ti€p tuc nghiém tic quan triét
va té chiic thuc hién cé hiéu qua cac Nghi quyét clia Dang,
Quéc héi, dac biét la Nghi quyét s6 01/NQ-CP va Nghi quyét
s6 02/NQ-CP ctia Chinh ph vé nhiém vy, giai phap cha yéu
thuc hién ké hoach phat trién kinh té - xa hoi va du toan ngan
sach nha nuéc nam 2024.

Ngay sau khi Quéc hoi thong qua Luat Nha & s6 27/2023/
QH15 ngay 27/11/2023, Luat Kinh doanh BDS sé 29/2023/
QH15 ngay 28/11/2023 tai Ky hop thui 6, Quéc hoi khoa XV,
cac co quan chuyén mén cla Bo da tham gia phoi hgp chat
ché véi B TN&MT dé bao dadm du tho Luat Dat dai (sia d6i)
déng bo vai Luat Nha & 2023 va Luat Kinh doanh BDS 2023 tur
cac khau quy hoach, ké hoach st dung dat dén giao, cho thué
dat va phuang phap xac dinh gia dat.

Dong thai, Bo dang tich cuc xdy dung, hoan thién du thao
Luat Quy hoach dé thi va néng thén, du kién trinh Quéc hoi
XV cho y kién tai ky hop th( 7, théng qua tai ky hop thi 8
trong nam 2024; hoan thién hé so dé nghi xay dung Luat
Quan ly phat trién dé thi; Luat Cap, thoat nudc trinh Chinh
phu, dé xuat dua vao Chuong trinh xay dung phap luat, phap
[énh nam 2025.

Nghi quyét s6 01/NQ-CP nam 2024 da datra 11 nhom nhiém
vu véi téng 6 168 nhiém vu cu thé cho cac nganh, linh vuc. B6
Xay dung thuc hién 11 nhiém vu cu thé trong 2 nhém.

Trong d6, d6i véi nhom nhiém vu vé ra soat, hoan thién
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thé ché phép luat, ca ché, chinh sach gén véi nang cao hiéu
Iuc, hiéu qua t6 chic thuc hién phép luat; ddy manh cét giam,
don gidn hoéa thl tuc hanh chinh, quy dinh kinh doanh, B
Xay dung phai thuc hién 8 nhiém vu cu thé: (1) Nghi dinh thay
thé Nghi dinh s6 16/2022/ND-CP ctia Chinh pha quy dinh vé
XU phat vi pham hanh chinh vé xay dung; (2) Nghi dinh stra
déi, b6 sung mét s6 diéu cta Nghi dinh s6 15/2021/ND-CP
cta Chinh phu quy dinh chi tié&t mot s6 ndi dung vé quan
ly du an dau tu xay dung; (3) Nghi dinh quy dinh chi tiét va
hudng dan thi hanh mot sé diéu cha Luat Nha &; (4) Nghi
dinh vé cai tao, xay dung lai nha chung cu; (5) Nghi dinh vé
phat trién va quan ly NOXH; (6) Nghi dinh quy dinh chi tiét va
hudng dan thi hanh mét s6 diéu clia Luat Kinh doanh BDS; (7)
Nghi dinh vé xay dung, quan ly va sir dung hé théng théng
tin vé nha & va thi trudng BDS; (8) Quyét dinh cia Thi tuéng
Chinh pht ban hanh tiéu chudn, dinh mic nha & céng vu.
D3Bi véi nhém nhiém vu vé phét trién lién két vung, cong
tac quy hoach, nang cao chat lugng dé thi héa va kinh té do
thi, B6 Xay dung phai thuc hién 3 nhiém vu cu thé: (1) Nghi
dinh vé cay xanh va cong vién céng cong dé thi (thay thé
Nghi dinh s& 64/2010/ND-CP cta Chinh phu vé quan ly cay
xanh dé thi); (2) Biéu chinh Dinh hudng phat trién chiéu séng
dé thi Viét Nam dén nam 2035 (thay thé Quyét dinh sé 1874/
QDb-TTg ngay 11/10/2010 clia Thi tuéng Chinh phd phé duyét
Pinh huéng phét trién chiéu sang d6 thi Viét Nam dén nam
2025); (3) Luat Quy hoach db thi va quy hoach néng thoén.

TAP TRUNG PHAT TRIEN HA TANG LIEN VUNG
Nghi quyét s6 01/NQ-CP chi ré: Nam 2024 sé ddy manh
xay dung, phat trién hé théng két ciu ha tang chién lugc
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MOT SO CHi TIEU KE HOACH CHU YEU NAM 2024 CUA BO XAY DUNG

1 Toc do tang trudng ve xay dung du kién dat 6,5 - 7%.

2 Ty Ié do thi hoa toan qudc udc dat 43,7%.

3 Ty Ié do thi hoa tinh theo khu vuc néi thanh,
noi thi udc dat 43,9 - 44%.

4 )] 1é nguoi dan do6 thi dugc cung l:fill nuéc sach
qua hé thony cap nudc tap trung dat trén 97%.

déng bo, hién dai, nhat la hé théng dudng cao toc, cang
hang khéng, bén cang, ha tang dé thi, ha tang lién vung, ha
tang s6, ha tang xa héi, y té, gido duc... Pay la nhiém vu truc
ti€p ma nganh Xay dung sé cling cac bo nganh lién quan tap
trung trién khai thuc hién déng bé.

Theo do, tap trung ddy nhanh ti€n dé trién khai thi cong
cac cong trinh ha tang giao théng quan trong qudc gia nhu:
Cac tuyén dudng bo cao téc Bac - Nam phia Déng, vanh dai
4 vung Tha d6 Ha N6i, vanh dai 3 TP.HCM, Khanh Hoa - Buon
Ma Thuét, Chau B6c - Can Tho - Séc Trang, Bién Hoa - Ving
Tau, Tuyén Quang - Ha Giang; Cang hang khéng quéc té
Long Thanh, nha ga T3 - Cang hang khéng quéc té Tan Son
Nhat; s6m hoan thanh nang cap cac tuyén luéng hang hai
vao cang Cai Mép - Thi Vai, cdng Nam Nghi Son; dua vao van
hanh khai thac doan trén cao dudng sét d6 thi Nhén - ga Ha
N6i va dudng sat dé thi BEn Thanh - Sudi Tién. Phan ddu hoan
thanh muc tiéu c6 3.000 km dudng b cao téc vao nam 2025;
trong nam 2024, dua vao khai thac, st dung it nhat 130 km
dudng bé cao téc.

Tap trung thao g& khoé khan, vuéng mac trong thuc hién
cac du an ha tang quy mo I6n, dac biét la trong cong tac giai
phéng mit bang, béi thudng, hé trg, tai dinh cu, chuyén déi
muc dich st dung riing, dat riing, dat lua, bao ddam nguén
cung va kiém soat gia nguyén vat liéu, kip thdi ra soat diéu
chinh chi tiéu stt dung dat dé phu hgp véi muc tiéu phat trién
két ciu ha tang.

DPé& bao dam thuc hién cac du én ha tdng v6i quy mo 16n,
viéc theo doi sét dién bién thi trudng vat liéu xay dung, bao
dam can déi cung cau, binh 6n thi trudng, dic biét 1a cac vat
liéu cha yéu la hét stc can thiét.

Bén canh d6, nghién cuu, xay dung cac chinh sach, dinh
hudng vé phat trién, quan ly ha tang ky thuat dé thi, khong
gian ngam dé thi. Danh gia, ra soét thuc trang thoat nudc,
ngap Ung d6 thi, nhat la tai cac d6 thilén nhu Ha N6i, TP.HCM,
Pa Nang... d& c6 phuong an, gidi phap hiéu qua chéng ngap
Ung d6 thi, tng phé vai thién tai, bién déi khi hau.

Tap trung thuc hién hiéu qua, thuc chat co ciu lai nén
kinh té gén véi d6i m&i mé hinh ting trudng, tang cudng
nang luc ndi sinh, ndng cao nang luc canh tranh, phat trién

5 Ty Ié that thoat, that thu nudc sach udc dat 15,5%.

6 Ty Ié tong luony nudc thai dugc thu yom udc dat 18%.

7 Dién tich binh guan nha ¢ toan guac dat trén
26,5 m’ san/nguoi.
8 San luong san xuat xi mang khoang 100 triéu tan.

nhanh, bén viing... Tiép tuc co cdu lai diu tu cdng, nhat
Ia vén vay nuéc ngoai, bado dam thuc chat, hiéu qua. Pay
nhanh tién d6 trién khai D& an co ciu lai doanh nghiép
nha nudc.

T6 chiic thuc hién hiéu qud céc gidi phap thao gé va thuc
d4y thi trudng BDS phat trién an toan, lanh manh, bén viing.
Nghién ctru xay dung ca ché, chinh sach, giai phap khuyén
khich, thu hat dau tu nudc ngoai vao thi trudng BDS, han ché
léch pha cung - cau san pham BDS, chu trong khuyén khich
phat trién sdn phdm BPS dap (ing nhu cau I6n cdia xa hoéi nhu:
nha & xa héi, nha & thuong mai gia phu hgp.

Tich cuc trién khai cac tiéu chi, tiéu chudn vé ha tang
thuong mai nhu tiéu chi ca s& ha tdng thuong mai néng thén
giai doan 2021 - 2025; m6 hinh chg thi diém bao dam an toan
thuc phdm theo Tiéu chuén Viét Nam vé chg kinh doanh thuc
pham...

Tiép tuc dau tuhoan thién hé théng ha tang néng nghiép,
néng thén, thich ting véi bién dsi khi hau, trong tam la cac
cobng trinh thay Igi, nudc sach néng thén phuc vu co cau lai
nganh néng nghiép, n dinh ddi sé6ng ngudi dan ndng thén
gan véi xay dung ndng thén mdi.

Xac dinh rd, nam 2024 tiép tuc d6i mdi, sdng tao, vugt qua
moi khé khan, nganh Xay dung quan triét trong chi dao diéu
hanh tir Chinh pha véi quan diém théng nhét la "Ky cuang
trach nhiém, ch déng kip thaoi, tang téc sang tao, hiéu qua
bén viing". Theo d6, ngay ti dau nam, B trudng Bo Xay
dung da phat déng phong trao thi dua “Can b, cong chc,
vién chuc, ngudi lao ddng nganh Xay dung thi dua thuc hién
thdng Igi nhiém vu phat trién kinh té - xa hoi ndm 2024 va ké
hoach 5 nam 2021 - 2025 cia nganh Xay dung”.

Véi tinh than ay, cing quyét tam tap trung chi dao, déng
vién toan thé can bé, cong chuc, vién chiic, ngudgi lao déng
toan nganh Xay dung; phat huy nhiing thanh tuu da dat
dugc clia nam 2023, tiép tuc d6i mdi, sang tao, vugt qua moi
kho khan, thach thic véi quyét tam cao, né luc 1én, giai phap
manh mé va hanh déng quyét liét, hiéu qua; nam 2024, nganh
Xay dung sé thuc hién thang Igi nhitng muc tiéu, nhiém vu
dé ra, g6p phan hoan thanh K& hoach phat trién kinh té - xa
hoéi 5 nam 2021 - 2025 clia cd nudc.
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liét nhat cGa van dé nha & xa hoi (NOXH) & nudc

ta. K& tUr ngay 03/4/2023, khi Thu tudng Chinh
pha ky phé duyét Dé an "Dau tu xay dung it nhat 1 triéu can
ho NOXH cho d6i tugng thu nhap thap, céng nhan KCN giai
doan 2021 - 2030", c6 |é trong lich st xay dung nudc nha,
chua bao gig c6 mét thi truong hinh thanh nhanh va réng
nhu thé trén ca nudc. Nhan dip dau Xuan 2024, Tap chi Xay
dung da cé cudc tro chuyén véi KTS Pham Thanh Tung xung
quanh van dé nay.

N am 2023 c6 thé dugc coi la néng boéng nhat, quyét

TINH TAT YEU VA UU VIET TRONG PHAT TRIEN NOXH

BTV Nguyén Hoang Linh: Thua KTS Pham Thanh Tiing,
theo éng, ddy liéu c6 phadi la buéc dét phd méi trong linh
vuc nha & ctiia Viét Nam hién nay?

KTS Pham Thanh Tung: Van dé NOXH tudng nhu ci
nhung lai khéng bao gi& ¢, bdi né dugc dinh hinh, khdng
dinh, thé& hién tinh nhan van, tinh xa héi, tinh uu viét cia mot
ché d6. NOXH cda Viét Nam hién nay thuc chat dugc ti€p noi
tUr nhitng nam 1955 - 1960 cua thé ky trudc.

Khi mién Bac hoan toan giai phong thi Nha nudc ta da co
cht truong xay dung nha & cho can b, cong nhan, vién chuc
(CBCNVC), déc biét la khu Nguyén Cong Tri, khu Kim Lién (Ha
Noi) dugc hinh thanh do Triéu Tién giup ching ta thiét ké sau
chuyén tham Triéu Tién cta Bac H6 nam 1957.

TU nam 1960, ching ta bat dau xay dung khu nha & tap
thé Kim Lién theo thiét ké ca KTS Triéu Tién. C6 thé noi, day
la khu NOXH dau tién. Nhung NOXH nay dac biét khéng ban
ma dugc Nha nudc cap cho CBCNVC.
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NGUYEN HOANG LINH (thuc hién)

Day la khu nha & c6 hé théng ha tang rat tot, da tré thanh
khu ki€u mau ltc bay gid. B&i nd dugc thiét ké theo mé hinh
tiéu khu nha & khép kin cta Lién X6. Ngoai cac day nha 5 tdng
cach nhau moét khoang bang 1,5 lan chiéu cao tda nha, tao
nén moét khéng gian sinh hoat cong déng ngoai trai rat gan
g(i va than thién, thi con c6 cac cdng trinh cong ich nhu nha
tré (H{u Nghi, Viét Triéu), Bach hoéa tng hop, trudng hoc,
bénh vién, chg, cac bén xe buyt... Mot khu tap thé dugc dam
bao vé ha tang kién tric bén viing, dap (ing nhu cau & cho
hang van ngudi trong ltic mién Bac con rat nghéo va con phai
chi vién cho mién Nam danh My da |a biéu tugng va niém tu
hao cta lich st xay dung nha & nudc ta thai ky dé.

Tinh dén nam 1990, riéng Ha Noi da xay dung dugc
khoédng 5 triéu m? nha & tap thé. Mac du thdi gian dé phai
xay dung trong di€u kién cé chién tranh, c6 nhiing ltc bi gian
doan. Tuy nhién, nganh Xay dung khi dy cling dang trong giai
doan rat phat trién, ching ta da c6 nganh céng nghiép bé
téng 13p ghép tdm nhd xay dung cac khu tap thé nhu Quynh
Mai, Trung Tu... cho dén I3p ghép tam I6n nhu cac khu nha
& Thanh Xuan, Giang Vé... Chinh diéu d6 lam cho t6c do xay
dung nhanh, ddm bao dugc tién nghi t8i thiéu. Tuy méi can
ho chi khodng 24 - 25m? theo m6 hinh khép kin, phu hgp véi
gia dinh nhé khoang 4 ngudi va diéu kién kinh té cia nha
nudc. Pay chinh la mét dang NOXH, ma luc bay gid ta quen
goi la nha & tap thé.

BTV Nguyén Hoang Linh: Theo quan diém cua éng,
NOXH hién nay va NOXH “ngay xua” n6 khdc nhau &
ché nao?
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KTS Pham Thanh Tung: T6i cho rang, vé ban chat thi
giong nhau. Cing la lo ngi an chén & cho ngudi thu nhap
thap, cing la thé hién tinh uu viét, tinh nhan van cla ché
dé... Céikhac la 6 ché cac bén tham gia déng goép bao nhiéu
ma thoi.

Chang han trudc kia, ngudi ta phan nha cho CBCNVC,
tuc la cho khéng, la Nha nuéc ganh toan bd chi phi can
nha. Ngudi ta coi do6 la mot phan cua tién luong. Ngudi cap
vu truéng thi tiéu chudn dugc phan bay nhiéu mét vuéng,
ngudi nhan vién thudng thi ngan kia mét vuéng..., cé ngach
bac tiéu chudn rat ré rang.

Con bay git, NOXH la phai mua, phai thué... Nha nuéc chi
hé trg phan nao dé gidm gia ban cta cac can ho xudng, dé
ngudi thu nhap thap c6 thé mua dugc nha. Nha nudc van quy
dinh déi tugng dugc uu tién mua nha, nhung réng rai hon,
tinh phé cép cao hon...

RAT CAN CO NHUNG CUOC TONG KET BAI BAN, SAU SAC

BTV Nguyén Hoang Linh: Nhu vdy dén nay, kinh
nghiém va bai hoc vé chién Iugc phdt trién NOXH cua Viét
Nam ciing déd ngét 70 nam. Néu c6 thé néu mét diém duc
két sdu sdc nhdt, c6 dong nhdt, theo éng, dé la gi vay?

KTS Pham Thanh Tung: Chung ta hay tu dat cau hoi, ké
tUr khi cac khu tap thé xua kia ra ddi cho dén khi khai niém
NOXH bat dau xuat hién bang Luat Nha & nam 2014, da bao
gid ching ta c6 mét cudc téng két bai ban, sdu séc vé tinh uu
viét ctia thé ché, tinh nhan van cda cdng déng, tinh tién ich
cta quy hoach, tinh thdm my cda kién truc, tinh hiéu qua st
dung... ctia hé théng NOXH hay chua? Hay chi la nhitng con

56 théng ké, nhiing ban bao cao mau héng?

T6i danh gia cao khu NOXH Dang Xa (Gia Lam, Ha Noi) di
vao hoat déng cach day khodng 7-8 nam do T6ng cdng ty
Viglacera lam ch( dau tu, c6 téng dién lich 69,6 ha. Viglacera
da dau tu xay dung va dua vao st dung cac du an nha & cho
ngudi c6 thu nhap thap va NOXH vai 23 tda chung cu gom
3.162 can ho cé dién tich tir 35,8 - 69,5 m2. Khu d6 thj dugc bd
tri hé thdng tién ich ha tang kha déng bé, tir nha tré, trudng
mam non, khu thé thao, khu dich vu, nha hang, siéu thi, cay
xanh cdnh quan, tao méi trudng & xanh, sach va nang cao daoi
s6ng cla cu dan. Khu nha & Bang Xa da ting dugc trao Giai
thuéng Kién truc xanh Viét Nam nam 2014 va Giai thuéng
Kién trdc quoc gia 2015. Vay ma, moé hinh nay cling khéng
thay téng két xem cai gi dugc, cai gi phai rat kinh nghiém va
¢6 nén nhan réong ra hay khéong?

Cudi thang 7/2023 méi day, khi t6i tham, lam viéc tai du
an dau tu xay dung NOXH danh cho c6ng nhan tai 2 xa Thuy
Hoa va xa Yén Trung, huyén Yén Phong, tinh Bac Ninh, Tha
tudng Pham Minh Chinh da dé nghi véi tinh than lam mau
tai Bac Ninh, sau do rat kinh nghiém, nhan réng ra cac dia
phuong khac...

T6i nght, chi dao clia ngudi diing dau Chinh pha thi nhu
thé, nhung sau nay, cd quan nao dung ra rut kinh nghiém, va
nhan réng ra cac dia phuong khac nhu thé nao thi con nhiéu
mong lung 1am!

BTV Nguyén Hoang Linh: Vdy nén khdc phuc diém nay
nhu thé nao, thua éng?
KTS Pham Thanh Tung: T6i cho rang, phai c6 cg quan
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chuyén trach ctia Chinh pht vé linh vyc nay. Singapore cling
¢ chuang trinh nha & qudc gia va bén canh d6 la mét co
quan d quyén luc dé thuc hién chuong trinh &y, d6 1a Uy
ban Phat trién Nha & (HDB). G Han Quéc cling ¢6 Téng cong
ty phét trién Nha & va dat dai. Con & Viét Nam ta, dat thi giao
cho cac dia phuong, giao ra nhiing con sé chung chung 20%
dat thuong mai, r6i 10% Igi nhuan... r6i manh ai ngugi ay
lam. Nguén luc da it lai bi phan tan, tan mat. Téi thdy nhu vay
khéng én!

Diéu nay rat dé hiéu, b&i muén mot chién lugc quéc gia vé
NOXH trg thanh hién thuc, ngoai y chi chinh tri ra, con la hang
loat van dé khac lién quan dén qua trinh thuc thi. Tl quy hoach
téng thé dén quy hoach chi tiét, ti nguodn luc tai chinh dén bo
may diéu hanh, tirkié€n trdc dé thi dén quan tri dé thi, tir két nGi
dia phuong dén két noi vung mién... Khong cé “nhac truéng”,
moi viéc rat dé r6i boi va lang phi nguén luc!

XAY DUNG NEN KIEN TRUC NHAN VAN Vi CONG DONG

BTV Nguyén Hoang Linh: Nhdn néi dén céng tdc quy
hoach, ddau thdng 12/2023, Héi Kién tric su Ha Néi té chirc
Toa dam “Quy hoach, kién triic NOXH - hién tai va tuong
lai”. Ong ddnh gid nhu thé nao vé vai troé cia cdc kién triic
su'trong linh vuc nay?

KTS Pham Thanh Tung: KTS la mét nghé dac thu. Su
ménh cla KTS la tao lap khéng gian séng an toan, bén viing
cho con ngudi, tao dung nén kién trdc Viét Nam nhan van,
hién dai dam da ban sic, gop phan xdy dung nudc Viét Nam
phat trién bén viing.
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Cac KTS Viét Nam da va dang c6 nhiéu hoat dong tham gia
vao linh vuc NOXH ma cudc toa dam trén chi la mét vi du. Hoac
nhu cach day may thang, cudi thang 9/2023 thi phai, S Xay dung
Péng Nai t6 chuic 1& cong bé va trao gidi thudng cudc thi tuyén
thiét ké mau cong trinh NOXH, nha & cong nhan trén dia ban tinh.

Trai qua 2 vong, Ban t8 chuc da trao 2 giai Nhi mau thiét
k& NOXH la: Lién danh Céng ty CP Pau tu va phat trién Duc
Loi va Céng ty CP Tu van xay dung Anh Sang Phuong Nam;
lién danh Céng ty CP Kién tric Lap Phuong va Céng ty CP Xay
dung Coteccons. M6t gidi Ba danh cho mau thiét ké ctia Cong
ty THHH Kién trdc xay dung KKV.

Trong 21 “Quy tac Ung xi nghé nghiép cla KTS hanh
nghé” do Hoi KTS Viét Nam ban hanh c6 Quy tic s6 5 - Trach
nhiém véi cong déng: “Ludn y thiic ndng cao nhan thic cta
cdng dong vé kién trac; xay dung nén kién trdc nhan van vi
céng doéng, dac biét quan tdm téi nhém dé bi tén thuong;
khéng phan biét déi xir vé gidi tinh, dan tdc, ton gido, quéc
tich, tudi tac, khuyét tat, dia vi xa hoi”.

Toi cho rang, doi ngl KTS Viét Nam luén ludn san sang
thuc hién nhitng quy tac ctia minh trong linh vuc NGXH.

BTV Nguyén Hoang Linh: C6 mét cdu héi khé, dé lalam
thé nao dé gidi kién tric su c6 thé thiét k€ NOXH khéng
chénh léch so véi nha 6 thuong mai, trong khi khuén vién
thi han hep, tién ddu tu thi chdt chiu, du dia khéng gian
ctia méi cdn hé thi khiém nhuéng... Liéu ddy cé6 phdi la
nhitng thdch thirc ma cdc KTS rdt khé dé vuot qua?

KTS Pham Thanh Tung: Dau tién phai khang dinh rang,
NOXH khong can thiét ké cau ky, qua tién nghi ma can s6 luong
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NOXH ciing cé thé xdy cao 30 - 40 tang, gidm hé sé sir dung ddt, phit hop trong diéu kién dat dai do thi ngay mét khan hiém va
khong de lang phi tai nguyén.

I6n, da dang vé quy mo dién tich, tién ich va gia ca hop hop ly
phU hgp véi nhu cau va tdi tién clia ngudi thu nhap thap.

Mudn thé thi vai trd hé tro ctia Nha nuéc la rat I6n, co
thé néi la c6 yéu té quyét dinh dén thanh cong clia chuong
trinh NOXH. Nguén hé trg nay bat dau tu tai nguyén dat dai
va cac chinh séch uu dai vé thué. Trong Luat Nha & (sira d6i)
m&i dugc Quéc hdi théng qua, chd dau tu duge mién tién su
dung dat, tién thué dat doi véi toan bo dién tich dat ctia du
an. Ngoai ra, ch dau tu khong phai thuc hién thi tuc xac
dinh gia dat, tinh tién sir dung dat, tién thué dat dugc mién
va khéng phai thuc hién tha tuc dé nghi mién tién st dung
dat, tién thué dat.

Dé khuyén khich, cht dau tu dugc hudng loi nhuén dinh
muc t6i da 10% t6ng chi phi dau tu xay dung d&i véi phan
dién tich xay dung NOXH, dugc danh ty lé t6i da 20% téng
dién tich dat & trong pham vi du 4n da dau tu xay dung hé
théng ha tang ky thuat dé dau tu xay dung cong trinh kinh
doanh dich vy, thuong mai, nha & thuong mai...

Nhu vay, vai tro cta KTS & day la phai tim ra nhitng gidi
phép thiét ké phu hgp véi NOXH, bat dau tir quy hoach dén
thiét ké db thi, thiét ké kién truc.

BTV Nguyén Hoang Linh: Thua éng, trong gi6i KTS da
tirng ¢6 nhirng cuéc tranh ludn ndy lira vé viéc ¢6 nén duy
tri chd truong danh 20% quy ddt trong cdc khu d6 thi méi
dé xdy dung NOXH? Lai c6 nhitng y kién iing hé nhung dé
nghi cho nép phadn gid tri nay bdng tién. Phai chdng day la
soi ddy tréi budc su'sdng tao cua cdc KTS?

KTS Pham Thanh Tung: Truéc day du an nha & thuong

mai c6 dién tich tur 2 ha, hay 5 ha trg 1én la phai danh 20%
dat dé xay dung NOXH, qua thuc té da boc 16 nhiéu bat cap,
nén via qua Luat Nha & (stia d6i) da khéng dua diéu kién bat
budc nay vao du an nha & thuong mai nla.

Dung la vé mat canh quan, kién tric thi nha & thuong mai,
nhat la nhiing khu @6 thi trung cao cap, c6 yéu cau va nhu
cau vé ha tang ky thuat va ha tang xa hoi khac véi NOXH. Viéc
xay dung NOXH cling trong mot khu vuc véi nha & thuong
mai c6 thé sé khién t6ng thé kién truc, cdnh quan, khéng
gian chung cuia ca du an khong déng bo, thi€u my quan; viéc
cung cap cac dich vy, tién ich rat dé “cap kénh” khién cho
ngudi mua NOXH dé dan dén cam giac bi phan biét déi xu. ..

Cling d4 c6 nhiing bai hoc & cac nudc. Chang han nhu Han
Quéc, ngudi ta c6 chinh sach, néu nha & dudi 65 m? thi Nha nudc
dau tu hoan toan, ban, cho thué. Tir 65 - 90 m? thi Nha nudc va tu
nhan cung lam. Lén hon nita, Nha nuéc khong nhing tay.

Hay & Trung Qudc, cac cdng ty tham gia vao phat trién
NOXH dugc Nha nudc cho vay von va mién mot sé loai thué.
Khi xay dung xong, Nha nudc mua lai va ban hay cho ngudi
thu nhép thap thué vai gia thap hon gia thi truong tir 30 -
50%. Tuy nhién Trung Quéc ciing thuc hién chinh sach quéc
gia tiét kiém bét budc dé phat trién nha &, nhu yéu cau cac cu
dan dé thi co viéc lam phai tiét kiém mét phan luong thong
qua don vi st dung ngudi lao ddng. Khoan tién nay sé do mot
ngan hang dai dién cho cha tai khoadn quan ly va nguai lao
dong chi dugc dung dé thué - mua nha 6.

Con 4 ta hién nay, ngan sach eo hep, Nha nuéc khong lam
dugc nhu ho hodc nhu thai bao cap ngay xua. Ta ldy su uu dai
vé dat, vé thué... dé khuyén khich cac doanh nghiép tham gia
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hop v6i nhu cau va tili tién ciia ngieoi thu nhdp thap.

thi trudng NOXH nhung dudng nhu van chua dd, vi thé méi
can c6 con s6 20% kia.

BTV Nguyén Hoang Linh: C6 y kién néu Ién bai hoc kinh
nghiém tir cdc nuéc phdt trién & chdu Au phdn héa giau -
nghéo, lam khé cho ngudi nghéo tiép cén thudn tién véi
gido duc, véi thuong mai, dich vu... nén dé nghi giirnguyén
quy dinh danh quy dat 20% xdy dung NOXH dé tao thudn
loi dé céng dan thu huéng phiic loi xa héi. Quan diém cia
éng vé vdn dé nay nhu thé nao?

KTS Pham Thanh Tung: T6i cho rang, viéc gi cling c6
tinh hai mat ctia n6 va c6 thé né chi la mot trong nhiing bién
phap tinh thé trong moét giai doan. Con lau dai, theo téi rat
can quy hoach cac du an nha & trong d6 c6 NGXH theo mé
hinh TOD (Transit Oriented Development), tic l[a mé hinh
phat trién d6 thi gén két véi giao thong cong cong, tao diéu
kién cho viéc gia ting mat do dan cu, dé ngudi dan cé thé
ti€p can giao théng cédng cdng, khéng gian xanh, viéc lam va
cac nhu cau thiét yéu khac vé van héa, gido duc, y té... dac
biét phu hgp vai nhitng thanh phé [6n nhu Ha Noi, TP.HCM.

M hinh TOD cho phép lam d6 thi nén, cé nghia la NGXH
cling c6 thé xay cao 30 - 40 tang, gidm hé sé st dung dat, phu
hgp trong diéu kién dat dai dé thi ngay moét khan hiém va
khéng dé lang phi tai nguyén.
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NOXH khéng can thiét ké cau ky, qud tién nghi ma can sé heong Iom, da dang vé quy mé dién tich, tin ich va gia ca hop hop ly phu

HO TRO TU CAC GIAI PHAP THIET KE VA SU DUNG
NGUYEN VAT LIEU PHU HOP

BTV Nguyén Hoang Linh: Trong khi cdc KTS Viét Nam
dang né luc “xdy dung mét nén kién tric nhén van vi céng
déng, ddc biét quan tam téi nhém dé bi tén thuong”, thi
viéc gép phdn giam gid thanh cho nhirng ngudi thu nhdp
thdp van la rdt nhan van, thua éng?

KTS Pham Thanh Tung: Ding vay! Nhu nhiéu ngugi da
nhan xét, vi lam nghé chuyén nghiép, cac KTS rat gidi si
dung nhing giai phap thiét ké tiét kiém va nguén vat liéu
phu hop véi gid tri st dung. Chang han, vat liéu xay dung
truyén théng thudng doi héi su tiéu tén l6n vé nguyén liéu
va nang lugng trong qua trinh san xuat. Ching khéng chi
lam tang gia thanh ma con tao ra tac déng tiéu cuc dén
méi trudng, stic khée con ngudi. O nhiém khéng khi va
nudc, khai thac tai nguyén thién nhién da gay ra nhiéu van
dé nghiém trong. Theo t6i, stt dung vat liéu xanh cho nha
NOXH sé giip gidm thiéu su tac dong clia con ngudi déi véi
moi trudng tu nhién bang cach st dung tai nguyén tai ché,
lam gidm phat sinh lugng rac thai. Nhiing vat liéu xanh nay
(k& ca ram ra) cng khuyén khich KTS sang tao, tim ra cac
gidi phap mdi hiru ich, than thién véi moéi trudng, véi con
ngudi, thuc ddy chuyén déi sang mot cach séng, cach lam
viéc an toan han, hanh phuc hon... ma trong d6 cong nghé
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xay dung NOXH theo hinh thuic 1ap ghép can dugc quan
tam va phat trién.

BTV Nguyén Hoang Linh: Duoc biét, giéi KTS Viét Nam
hién nay dang ung dung thanh cong céng nghé BIM trong
quan tri du dn dé giam gid thanh céng trinh. Theo éng, cdc
du dn NOXH liéu c6 dp dung du'oc céng nghé nay?

KTS Pham Thanh Tung: TU thoi xa xua, cac ban vé cla
KTS la trén gidy. Dén ky nguyén ctia CAD (Computer Aided
Design) vai bang vé dién ti chinh xac va dé hiéu chinh hon.

Tiép sau d6, nhd vao su tang trudng stic manh clia phan
cling va d6 hoa may tinh, tao diéu kién cho su phat trién cda
mo hinh CAD-3D. Phan mém da c6 thé mé phong lai tiing chi
ti€t nhoé nhat cha cong trinh bang hinh hoa 3D va&i d6 chinh
xac cao, két hop véi quy trinh BIM dua ra nhirng mé hinh
théng tin day da dé hé trg téi da cho tat ca cac cong doan
phat trién mot du an xay dung.

Véi BIM, mét khi cac théng tin dugc thiét lap chinh xac,
viéc xay dung sé tré nén nhanh hon, chinh xac haon, chi phi
thap hon. Do chinh la ly do tai sao BIM dang tré thanh mét xu
huéng mai va gan nhu Ia tiéu chudn bat budc trong nganh
xay dung trén toan thé gidi. Duong nhién trong dé hoan
toan 6 thé 4p dung cho linh vuc NOXH.

Chang han, BIM sé gilp chd dau tu NOXH tiét kiém chi
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phi va thai gian. Qua day, cht dau tu c6 mét cai nhin chinh
xac hon khi udc lugng cac khoan dau tu va chi phi, moi mé
hinh trén BIM déu c6 chiéu sau va rat chinh xac. Gidam thiéu
cac khoan phat sinh vé chi phi lan thoi gian lam viéc vai viéc
quan ly dit liéu déng nhat, tranh mat mat trong qua trinh luu
trlr va quan ly tai liéu.

Tiép theo, BIM sé giup su lién két gilra cac phong ban tré
nén chit ché hon, tir thiét ké kién truc, két cau, MEP, du toan...
Tat ca déu lam viéc trén mot mo hinh théng nhat, moi thong
tin déu dugc cap nhat thudng xuyén, tao thanh moét luéng
thong tin xuyén suét.

Ti€p nla, moé hinh 3D trong BIM mang day da cac yéu
té clla mot cong trinh thuc té, gidp cha dau tu dé dang
phét hién nhirng xung dét gilra cac thanh phan trong
cobng trinh, han ché cac phét sinh khi thi cong, gidm thiéu
sai sot...

Chinh vi thé, t6i nghi, trong viéc thuc hién Dé an "Pau tu
xay dung it nhat 1 triéu can hd NOXH cho déi tuong thu nhap
thap, céng nhan KCN giai doan 2021 - 2030" ctia Chinh pha,
chdc chén sé c6 su dong gép khong nho cua gidi KTS Viét
Nam trong thdai ky cong nghiép sé.

BTV Nguyén Hoang Linh: Vdng, xin cdm on KTS Pham
Thanh Ting vé cuéc tré chuyén thu vi nay!
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GOC NHIN TU

5 su kién an tuong
Nha 6 xa hoi 2023!

> NGUYEN MINH VAN

€ tUr ngay 03/4/2023 khi Thu tudng Chinh phd né

“phat sting 1énh” cho cudc dua dudng trudng "Pau

tu xay dung it nhat 1 triéu can hé nha & xa hoi cho

déi tugng thu nhap thap, cong nhan KCN giai doan
2021 - 2030", c6 lé trong lich st xay dung nudc nha, chua bao
gi® c6 mét thi trudng hinh thanh nhanh va rong nhu thé trén
ca nudc. Day co |é la mét muc tiéu day khoé khan, thach thic
nhung cling tham dam chat nhan van cao ca va cling tran
day hy vong.

Trong suét 8 thang qua, trén chuyén muc “Nhat ky chuang
trinh 1 triéu can hé nha & xa hoi”, bat dau ghi chép dién bién
cudc dua dudng trusng kéo dai hon 7 nam, tuc la dén hét
nam 2030, cta Tap chi Xay dung thudng xuyén moéi thang c6
trén dudi 20 su kién quan trong lién quan dén NOXH dugc
dang tai. TU nhiing sy kién & cdp vi mo, nhu nhiing quyét
dinh & cap Quéc hoi, Chinh phi, Bo6 Xay dung, Ngan hang
Nha nudc... dén su vao cudc clia Téng Lién doan Lao dong
Viét Nam, sy huéng Uing clia cac dia phuong va hang chuc du
an cla cac doanh nghiép khai cong...

Ta thr hay danh cum ti khéa “NGXH” rat dac trung trén
Google thi sé thay khodng 300 nghin két qua dugc hién thi.
Diéu d6 c6 nghia cum tir da dugc cong ching hdéa mét cach
phé bién, that dang ghi nhan.

1.QUOC HOI PAC BIET QUAN TAM

Su quan tam clia Qudc hoi dén viéc lo nha & cho ngudi
¢6 thu nhap thap déu duoc thé hién trong hau hét cac phién
hop, ky hop clia ndam 2023.

K&t qua that an tugng. Trong Luat Nha & (stfa d&i) duoc
thoéng qua tai Ky hop thir 6, Quéc héi khoa XV da tao ra mot
moi trudng phép ly mdéi, rong rai han, thong thoang hon,
nhiéu ca hdi phat trién hon cho NOXH nhung ciing chit ché
hon vé quan ly.

V X1 MANG CAM PHA
é CONG NGHE NHAT BAN

©
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Chang han, Luat Nha & (sta d8i) da quy dinh rd UBND cap
tinh phai bé tri du quy dat danh dé phat trién NOXH theo
chuong trinh, ké hoach phat trién nha & cap tinh da dugc phé
duyét.

Tai cac do thi loai dac biét, loai I, loai Il va loai lll, can ca
quy dinh ctia Chinh pht, UBND cap tinh quyét dinh viéc chu
dau tu du an dau tu xay dung nha & thuong mai phai danh
mot phan dién tich dat & trong du én da dau tu xay dung hé
théng ha tang ky thuat dé xay dung NOXH.

Luat clng quy dinh, cht dau tu dugc mién tién st dung
dat, tién thué dat déi véi toan bo dién tich dat ca du én. Ngoai
ra, chtt dau tu khéng phai thuc hién thi tuc xac dinh gia dat,
tinh tién st dung dat, tién thué dat dugc mién va khong phai
thuc hién tha tuc dé nghi mién tién sir dung dat, tién thué dat.

DE& khuyén khich, cht dau tu dugc hudng loi nhuan dinh
muc t8i da 10% tng chi phi dau tu xay dung d&i véi phan
dién tich xay dung NOXH, dugc danh ty 1é t6i da 20% téng
dién tich dat & trong pham vi du an da dau tu xay dung hé
théng ha tang ky thuat dé€ dau tu xay dung cong trinh kinh
doanh dich vy, thuong mai, nha & thuong mai.

Chu dau tu du én dau tu xay dung NOXH dugc hach toan
rieng, khong dugc tinh chi phi dau tu xay dung phan cong
trinh kinh doanh dich vy, thuang mai, nha & thuong mai nay
vao gia thanh NOXH va dugc hudng toan bd lgi nhuan déi
vGi phan dién tich cong trinh kinh doanh dich vy, thuang
mai, nha & thuong mai nay...

V&i moi trudng phap ly nhu vay, nam 2024 va cac ndam
ti€p theo, hy vong thi trudng NGXH sé c6 thém nhiéu co hoi
dé khai séc.

2. CHiNH PHU SAT SAO, QUYET LIET
Nam 2023 la ndm ban ron cda Tha tudng Chinh pha dsi
véi linh vuc NOXH.

HAN HANH TAI TROG CHUYEN MUC
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Theo Nhat ky, chiéu 16/6, Thi tuéng Pham Minh Chinh du
I& khai cong du an NOXH danh cho céng nhan tai Khu dé thi
mdi thi tran Nénh, huyén Viét Yén, tinh Bac Giang (giai doan
2). Theo Bi thu Tinh Gy Bac Giang Duong Van Thai, toan tinh
¢6 12 du 4n NOXH dang trién khai. Tinh dat muc tiéu téi nam
2025 giai quyét 80% nhu cau nha & cla cong nhan trén dia
ban va t6i nam 2030 giai quyét 90% nhu cau nay.

Cach do it lau, ngay 14/02/2023, Thu tuéng Pham Minh
Chinh ciing da dén tham va khao sat du an Khu nha & cong
nhan trong KCN Déng Mai nam trén QL18 thudc thi xa Quang
Yén, tinh Quang Ninh cé dién tich 160 ha dugc phat trién bai
T6ng cong ty Viglacera.

Ngay 30/7/2023, Thi tuéng Pham Minh Chinh va doan
cobng tac da tGi tham, lam viéc tai dy an dau tu xay dung
NOXH danh cho c6ng nhan tai xa Thuy Hoa va xa Yén Trung,
huyén Yén Phong, tinh Bac Ninh.

Thi tudng hoan nghénh Bac Ninh va dé nghi tinh tiép
tuc ddy manh trién khai cac du an va van déng cdng nhan
tiét kiém, né luc cung cac co quan dé giai quyét van dé nha
8, trong diéu kién Bac Ninh 1a tinh phat trién manh vé cong
nghiép, c6 d6ng cong nhan cu trd. Ong mong mudn véi tinh
than lam mau tai Bic Ninh, sau @6 rat kinh nghiém, nhan
réng ra cac dia phuong khac...

Vi tan suat quan tam cao clla mét vi nguyén thi quéc gia
déi vai linh vuc NOXH nhu vay, tin chédc rang day sé la dong
luc tinh than quan trong dé€ cudc dua dudng trudng nay sé
s6i dong trong tuaong lai.

3.BAIHOC “5 CAN 1 PHAI” CUA BO TRUGNG BO XAY
DUNG

Chia sé vé van dé phat trién nha & NOXH tai Hoi nghi lan
thé nhat Hoéi déng Piéu phdi vung Dong Nam Bo dién ra
ngay 18/7/2023 tai TP.HCM, Bo trudng Bo Xay dung Nguyén
Thanh Nghi cho biét, nhu cau nha &, trong d6 c6 NOXH tai
vung Bong Nam B6 hién I6n nhat ca nuéc. Do d6, can dua
céc chi tiéu vé phat trién nha &, nhat la c6 chi tiéu bat budc vé
phat trién NOXH vao hé théng chi tiéu phat trién kinh té - xa
héi 5 ndm, hang nam cla cac tinh trong Vung.

Tai day, B trudng da néu ra Bai hoc “5 Can 1 Phai” nhu sau:

1. Can dua céc chi tiéu vé phat trién nha &, nhat [a c6 chi
tiéu bt budc vé phat trién NOXH vao hé théng chi tiéu phat
trién kinh té - xa héi 5 nam, hang nam cla cac tinh trong
Vung.

2.Can hinh thanh céc d6 thi gan vai phat trién cac KCN tai
cac tinh xung quanh TP.HCM nham chia sé, giam ap luc gia
tang dan sé tai khu vuc dé thi trung tam thanh phé dau tau
vé kinh té cla ca nudc.

3. Can ra soat, phéi hop vai cac B, nganh lién quan giai
quyét cac su an con gap vudng mac vé phap ly trong giai
doan via qua.

4. Can luu y tdi cong tac quy hoach, bé tri cac du an NOXH,
nha oqgr cho cong nhan doc lap tai cac vi tri phu hop, thuan
tién, co quy mo Ian, day da ha tang ky thuat, ha tang xa hoi.

5.Can xay dung céc co ché, giai phap cu thé, rut ngan thu
tuc hanh chinh vé lap, phé duyét du an, giao dat, cho thué

dat, giai phdng mat bang, thu tuc dau tu xay dung NOXH.

6. Phai trién khai lap, phé duyét ké hoach cho viéc dau tu
cac du an NOXH theo tirng nam va theo tiing giai doan, dam
bao nhu cau ctia dia phuang.

4.HUD DAN PAU CUOCPHUA

Ngay 21/12/2023, Téng céng ty HUD t6 chiic khéi cong
xay dung Du an NOXH CT-05 va CT-06, tai Khu d6 thi mgi
Thanh Lam - Bai Thinh 2, huyén Mé Linh, TP Ha Ni, gém 4
don nguyén nha cao 6 tang, dugc xay dung trén 2 16 dat vai
téng dién tich 15.405 m?, cung cap 280 can hé vdi téng dién
tich san 28.186 m2.

Téng céng ty HUD la doanh nghiép nha nudc truc thudc
B6 Xay dung, c6 chiic ndng chti yéu la dau tu phat trién cac
du an dé thi va nha 6. Trai qua qua trinh gan 35 nam xay dung
va phat trién, HUD da va dang trién khai han 25 khu dé thi
md&i, cung cdp hon 8 triéu m? san nha & cac loai trai dai khap
ba mién dat nuéc, c6 nhitng déong gop quan trong trong linh
vuc phét trién nha & va dé thi.

Hién tai, HUD da va dang trién khai 12 du an NOXH vdi
téng dién tich san gan 444.000 m? tucng duong gan 5.092
can ho. Trong d6, HUD da hoan thanh, ban giao dua vao st
dung 9 du an véi téng dién tich san 262.600 m?, tucng ducng
V@i 3.215 cdn ho trén ca nudc.

5. TP.HCM: DE XUAT THANH LAP DOANH NGHIEP
CHUYEN BIET VE NOXH

Theo s6 liéu bao cdo tir S& Xay dung TP.HCM, tir nam 2021
dén hét quy 1172023, TP.HCM méi chi c6 2 du an NOXH véi quy
mo 623 can hé dugc dua vao st dung. Bén canh dé, c¢6 7 du
an NOXH, nha luu trd cho cong nhan dang thi cong va 82 du
an dang dugc théng ké theo déi trong ké hoach phat trién.

Nhiéu nguyén nhan dugc phan tich, do bat cap trong
cobng tac boi thudng, gidi phédng mat bang khién tién do trién
khai cham; do cac du an quy mo trén 10 ha, tuy da xac dinh
quy dat 20% xay dung NGXH, nhung chd dau tu du an con
cham trién khai; do cac budc thd tuc dau tu du dn NOXH con
phtc tap; mét s6 d6 an quy hoach xay dung dé thi chua bé
tri quy dat cho loai hinh nha & nay...

Chinh vi thé, S& Xay dung da dé xuat moét trong nhiing
bién phap khac phuc la cho phép thanh lap doanh nghiép
chuyén biét truc thudc thanh phé dé dau tu, phat trién, quan
ly NOXH trén dia ban. Nghién ctiu xay dung dé an hinh thanh
quy tiét kiém nha & dé tao suat von dau tu xay dung NOXH tur
chinh d6i tuong cé nhu cau.

Thiét nghi, day la mét dé xuat rat dang luu tam suy nght,
béi I& 1au nay, ca ché, chinh sach uu dai vé phat trién NOXH
ban ra kha nhiéu nhung khi c6 sy tri tré va can quy trach
nhiém, nhin quanh di quan lai thi khéng biét nén “gd” vao
dau ai. Vi thé, viec c6 mét dau maoi thudce chinh quyén dia
phuong ganh trong trach thuc thi nhiém vu nay la can thiét.

Tuy nhién, bén canh d6 la dm anh b&i nhiing vu an 16n
lién quan dén ngan sach, lién quan dén dat dai, lién quan dén
s& hitu céng... Liéu dau méi nay c¢é dd ban linh dé git minh
trong sach khong la diéu rat can phai can nhac ky luéng.
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Tinh trang “nén tu phat” 6 Ha Néi da gay nén nhiéu heé luy nhung nhiéu nam nay
van loay hoay chua thé thao go. Co lé, can phai co giai phap linh hoat hon, trong

do co viec ddy manh chuyén déi sé va lay chat luong thay s6 lugng méi mong tim
duoc loi thoat.
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qudc gia trén thé gidi. Nhung céi gi cling c6 hai

mat. Bén canh lgi ich mang lai su phat trién kinh té,
van hoa, xa hoi va nang cao dgi séng cho chinh con ngudi,
d6 thi hoa khi thu hat lugng dan cu qua I6n ciing bat dau
boc 16 mat trai ctia nd, do la tinh trang qua tai.

Van dé bat dau tur qua tai vé dan sé. Dan sé tang nhanh
khién hang loat van dé khong theo kip, trong dé co ca trinh
d6 va nang luc quan tri ctia chinh quyén d6 thi, bat dau gay
nén hang loat hé luy, tam goi la “qua tai dé thi”, trong d6 néi
bat la qua tai ha tang. Hau nhu cac thanh phé 16n trén thé
giGi déu vap phai tinh trang nay va Viét Nam ciing khong
phai ngoai 1é, néu khong muén néi la con tram trong hon,
trong do nai bat Ia hai thanh phé 16n Ha Noi va TP.HCM.

Diéu thdy r6 nhat ciia qua tai ha tang d6 thi & Viét Nam
la thi€u nha &, tdc dudng, ung ngap khi c6 mua Ién... Tinh
trang nha 6 chuét, ché & tam bg, tham chi la khéng c6 nha &
da va dang dién ra va khéng phai giai quyét dugc trong mot
sém mét chiéu. Su bat cap cta hé théng thoat nudc, khong
theo kip phat trién d6 thi va cha yéu phat trién theo chiéu
dai ma it phat trién theo chiéu réng, gay nén tinh trang
ngap ung thudng xuyén vao mua mua. Pac biét, van nan
tac dudng, nhat la vao cac gio cao diém thudng xuyén dién
ra @ Ha N6i va TP.HCM anh huéng I6n dén cuéc sé6ng nguai
dan va bé mat dé thi, ciing nhu gay thiét hai ca vé kinh té
va thu hat dau tu.

Khong nhiing thé, qua tai ha tang d6 thi, nhat la khu vuc
ndi do, con gay 6 nhiém méi truong ca vé chat thai ran, nuéc
thai va nhat la 6 nhiém khéng khi. Dac biét, tinh trang thiéu
trudng 16p, co sé& kham chia bénh, cac dich vu ha tang xa
héi, trong dé cé khong gian cdng cong, noi vui chai giai tri,
dién tich cay xanh... cing anh hudng khéng nho dén cuéc
s6ng, chat lugng séng cda cu dan.

1 . D6 thi héa la qua trinh phat trién tat yéu cda moi

gidi phap dugc dua ra, trong dé c6 mo hinh do

thi nén. B¢ la viéc xay dung do6 thi tap trung dan
cu véi mat do cao, sau do tap trung cung Ung cac dich vu,
tién ich trong tirng khu vuc nén, vira dé tao thuan Igi cho
cudc s6ng, sinh hoat cta cu dan, vira gidm su di chuyén,
khién ngudi dan cé thé di boé hodc xe dap trong khu vuc, ti
dd gidm suic ép 1én ha tang giao thong néu phai di chuyén
quang duong xa bang xe co gidi. Viéc tap trung cu dan
trong nhitng khu vuc nhat dinh ciing gilp cho viéc phat
trién giao théng céng cong hiéu qua hon, nang cao hiéu
sudt phuc vy, nang cao chat lugng phuc vu dé thu hut ngudi
dan s dung phuang tién giao thong cong cong, tur d6 giam
phuang tién ca nhan va giai quyét dugc van nan qua tai, un
tac giao thong...

Trén thé gidi, d6 thi nén da trg thanh xu huéng va nhiéu
thanh phé 16n da ap dung thanh céng. Nhiéu chuyén gia
nudc ngoai cing khuyén cdo mot s6 dé thi I6n cta Viét
Nam nhu Ha Néi va TP.HCM c6 thé ap dung mé hinh dé thi
nén dé vira gidi quyét tinh trang thi€u quy dat & ndi dé, via
giup té chiic, quan tri dé thi theo hudng hién dai, nhat la khi

2. Nham thdo g& nhitng van nan trén, da cé nhiéu

thuc hién chuyén déi s6, d6 thi théng minh, déng thai nang
cao chat lugng s6ng cho cu dan. Dac biét, d6 thi nén dugc
nhiéu chuyén gia dua ra va dugc coi nhu gidi phap dé hinh
thanh thoéi quen, thu hut ngudi dan tang cuong st dung
giao théng céng cong, tirng budc han ché dan phuong tién
giao théng ca nhan, gilp giai quyét tinh trang tac nghén
giao théng & do6 thi, nhat la hai thanh pho 16n la Ha Néi va
TP.HCM.

truong phat trién dé thi nén & Ha Noi va TP.HCM,

nhung thuc té€ hai thanh pho 16n nay da xuat hién
tinh chat “nén” trong phat trién do thi. D6 la viéc xuat hién
cac khu d6 thi méi hodc céc khu vuc tap trung nhiéu nha
cao tang véi mat do day dac. & Ha Noi, khi muén Iy vi du
vé d6 “nén” nay, ngudi ta thudng dua ra hai dan ching la
truc dudng Lé Van Luong - T6 Hiru va khu d6 thi Linh Bam.

Trén truc dudng Lé Van Luong - T6 Hitu, ngudi ta thudng
dua ra con sé chi trén chiéu dai hon 2 km nhung c6 téi 40
toa chung cu cao tang va dan sé trén 100 nghin ngudi. D6
la m¢i tinh nhitng toa nha bam doc tuyén dudng, con néu
tinh ca cac tuyén dudng két néi ngang nhu Nguyén Tuan,
Hoang Pao Thuy, Hoang Ngan... cling day dac chung cu,
thi s6 lugng chung cu va dan s6 khu vuc nay con cao hon
nhiéu. VGi 6 lan xe trén hai chiéu, tuyén dudng nay da qua
tai nghiém trong va tinh trang tac dudng xay ra thudng
xuyén, nhat |a gid cao diém. Kém vai tdc dudng la tinh trang
ngap Ung thudng xuyén xay ra méi khi c6 mua I6n; ddc biét
néu mua vao gid cao diém cang lam cho tinh trang Un tic
tram trong hon. D6 méi chi la hién tai, hién nay doc dudng
T6 H{u con rat nhiéu dat trong ctia cac du an, diéu dé canh
bao néu cac du an duac trién khai, “Iap day” truc dudng nay
thi tinh trang un tdc va ngap Ung chac chan sé con tram
trong hon rat nhiéu.

Pac biét, do “nén” & khu vuc phudng Hoang Liét (quan
Hoang Mai, Ha Néi), trong d6 cé khu dé thi ban dao Linh
Pam con “chat” han nira. Tinh sa bo, trén dia ban phudng
Hoang Liét v6i dién tich 4,85 km? dén nam 2022 da co
khodng 85 tda chung cu, dua téng dan sé cia phudng lén
120 nghin nguai, véi mat do 24.749 nguci/km?, thudc loai
cao nhat Ha Noi. Trong phudng Hoang Liét thi “dién hinh”
dugc tinh cho khu d6 thj Linh Dam, trong d6 t6 hop chung
cu HH 1a “dién hinh cta dién hinh”. T6 hgp nay nam trén
dién tich 3.553 m?, xdy 12 tda nha ti 35 - 40 tang vdi tong
$6 9.600 can hd, mat do xay dung Ién dén trén 50%, tong s6
dan tGi gan 35 nghin ngudi, dua mat dé dan s6 1én 9 nguai/
m?, tdc la téi... 9 triéu ngudi/km? (!). Néu tinh dan sé hién
hanh ctia Ha Noi la 8.435.700 ngudi, thi chi can 1 km2 xay
dung theo ki€u nay la du chia toan bé dan ctia Ha Néi, ké
ca ngoai thanh (!).

Tuy nhién, mic d6 “nén” cla hai khu vuc trén khéng
gilp giai quyét van dé giao théng néi riéng hay ap luc Ién
ha tang néi chung, néu khéng muén néi la con lam cho n6
tram trong thém. Tinh trang tac dudng tai tuyén Lé Van
Luong - T6 Hiru ngay cang nghiém trong mac du day la

3 . Cho dén nay, chua c6 van ban chinh thic nao cha
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tuyén dau tién c6 xe buyt nhanh BRT dugc danh riéng han
mot lan dudng. Con & phudng Hoang Liét ¢6 t6 hop chung
cu HH thi khéng chi qua tai ha tang ky thuat, ma con qua
tai ca ha tang xa hoi. Chua tinh dén y té hay cac tién ich
khéc, chi riéng linh vuc gido duc thi noi day da “néi tiéng”
vGi chuyén phu huynh phai tréng vao may rti béc tham cho
con vao... mam non, khi ma trudng cong lap & day chi da
dap tng 10% nhu cau (?)).

Néu tinh theo khuyén cdo clia cac chuyén gia, mat do
t6i thi€u cho mot dé thi nén 1a 5 nghin ngudi/km? va muc
dd nén cao nhat thé gidi la khoang 21,1 nghin ngudi/km?,
thi cac quan ndi thanh Ha Noi déu da trd thanh dé thi nén
roi; b&i mat dé dan sé nodi dé hién nay cta Ha Noi da dat
22 nghin ngudi/km?, riéng quan Hai Ba Trung la 29 nghin
ngudi/km?, Dong Pa 37,8 nghin ngudi/km?, thudc loai cao
nhat thé gigi.

Vay tai sao Ha Néi cang nén lai cang tac nhu vay?
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thi I6n & nudc ta noi chung la “nén” tu phat. Thuc

chat, day la su “chat tai” dan sé vao do6 thi chu
khéng phai la “dé thi nén” mang tinh khoa hoc. Néu chu
déng phét trién d6 thi nén sé phai c6 quy hoach bai ban,
t6 chiic khoa hoc va quan tri hiéu qua; con “nén tu phat” lai
bdc 16 su chdp va, 16n x6n, manh mun.

Mot trong nhirng ban chat d6 thi nén la tap trung dan
cu theo cac trung tdm dich vu va phat trién doc tuyén té
chic phuang tién giao théng cdng cong dé gidm nhu ciu
va thai gian di chuyén, ciing nhu kich thich théi quen di bo,
st dung xe dap. Muén thé thi khu vuc nén phai da dang
cébng nang, hé s6 dat giao théng va tinh két néi cao; viéc
tang chiéu cao chinh Ia d€ danh dat cho giao théng, ha tang
xa hoi véi cac dich vu va tién ich day du cing nhu mé réng
khéng gian céng cong. Tu d6 ¢ thé dap ing day dd nhu
cau cula cu dan trong néi khu nén giam viéc di lai ra ngoai
khu vuc; néu c6 phai di chuyén ra ngoai khu vuc thi cling st
dung phuong tién giao thong céng céng la chinh, do d6 sé
gidm dang ké ap luc Ién hé théng giao thédng chung.

Tuy nhién, Ha Néi nang chiéu cao cac tda nha nhung lai
khong danh dat dé lam giao théng, ma cl ¢6 dat la chén
ti€p chung cu cao tang vao, lam mat dé tang khang khiép

1 . Diém yéu c6t ti cha Ha Néi noi riéng va cac do
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ma khéng c6 16i “thoat” giai téa ap luc ca ha tang ky thuat
va ha tang xa hoi. Mat khac, cac tda nha, cac du an thusng
ddc 1ap vai nhau, thi€u tinh két néi va su tich hop tién ich,
khién d6 thi manh mun, phan manh, thi€u déng b, cang
dan dén qua tai vé ha tang.

Do d6, dé thi “nén”, tham chila nén rat chat, nhung khong
thé gidm su di lai, thdm chi con tdng nhu cau di lai vi thiéu
tién ich, dich vu, nhu thiéu trudng hoc chdng han. Cling rat
kho phat trién giao thédng cdng cong vi dién tich dat cho giao
thong it dan dén tdc dudng lam cho di chuyén bang phuong
tién giao thong cong codng trd nén bat tién. Mat khac, quy
hoach va phét trién thiéu khoa hoc dan dén tinh két néi cda
cac diém dan cu véi giao thédng cong cong kém ciing khéng
thu hut dugc nguai dan s dung loai hinh nay.

Nhu vay c6 thé thdy, Ha Noi phai tim cach “gidi nén” chui
khong con la cau chuyén c6 “nén hay khong”.

Nhung giai nén bang cach nao?

gay nén tinh trang qua tai tram trong & ndi dé Ha

N6i dan dén nhiéu hé luy, trong d6 c6 nguyén
nhan do 16i tir quy hoach va viéc té chic thuc hién, quan ly
quy hoach. Do dé c6 ngudi néi, cdch dé nhat dé “giai nén”
la d& ra lam lai, tic 1a quy hoach lai tir dau, “x6a c& choi
lai”. Nhung d6 la ndi cho vui théi, chi day la viéc bat kha
thi. Giai phap theo kiéu sa sai la diéu chinh quy hoach néu
c6 thé dugc, theo hudng gidm mat dé dan s6 noi dé. Tuy
nhién, ban quy hoach chung 1259 xay dung Tha d6 Ha Noi
dén ndm 2030 va tdm nhin d&n 2050 d3t muc tiéu kiém soat
tang dan sé co hoc, gian dan noéi dé, trudc hét dua dan sé
bén quan 16i Ba Pinh, Hoan Kiém, Dong Da, Hai Ba Trung tu
1,2 xuéng 0,8 triéu ngudi; nhung dén cudi nam 2022, bén
quan nay van trén 1 triéu ngudgi. Do do, giai phap nay dung

5 .C6 nhiéu nguyén nhan dan dén viéc “nén tu phat”

nhung clng rat khé thuc hién, hoac két qua ciing han ché.

Vi vay, theo t6i, d€ gidi nén cho Ha Noi can két hgp
nhiéu gidi phap va phai mang tinh linh hoat. Trong d6 c6
viéc khéng “chat” thém “tai” vao néi do6; quy hoach phai di
truc mot budc nhung phai dong bo, 1ay tiéu chudn d6 thi
nén lam muc tiéu, c6 tinh két noi cao, dac biét khéng giao
doanh nghiép lam quy hoach vi sé dan dén lgi ich cuc bo, xé
nat quy hoach, sau rat khé sua.

Giai phap kha thi la can mé& rong di doi véi nang cao chat
luong dich vy, tién ich, nhat la dich vu gido duc, tir do sé
gidm dan viéc chon trudng, tranh dugc su di chuyén chéo
(dfua con di hoc) chi vi chon trudng I6p cho con, tir dé téi uu
vé van tru hoc. Bong thai, thuong mai dién ti va lam viéc
online sé 1a gidi phap hitu hiéu dé giam ap luc cho ha tang
giao théng; do d6 phai ddy nhanh xdy dung chinh quyén
dién tw, thanh phé théng minh, thuong mai dién tu.

Tom lai, stra sai vé ha tang ky thuat rat khé vi kho c6 thé
tang dién tich dat giao thong trong néi dé 1én mot cach
dang ké dugc, nén phai ldy chat lugng thay s lugng va
chuyén d6i s6 manh mé dé thay déi phuong thiic séng va
lam viéc. Dac biét, can su quyét doan bang tu duy khoa hoc
va kién quyét trong quan ly, diéu d6 doi hoi tri tué, nang luc
va nhat 1a ban linh cta chinh quyén d6 thi.
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VGl BAT | 'HANH PHO .
Trén trai dat nay, rat nhiéu dé thi dugc hinh thanh tU
nhing quan cu déng duc sinh séng bén cac dong song.
Néu dong song la bau vat thiéng liéng ma tao héa sinh ra,
thi @6 thi la sdn pham kién tric - van héa vi dai cla loai
ngudi. Va cling chinh cac dong séng da mang dén cho do
thi mét dién mao van hoa khac biét, tao nén ban sic cla
dé thi d6. Nhu noi dén Paris (Phap) thi khéng thé nhic dén
song Seine tho mdng, London (Anh) véi song Thames, Sait
Petersburg (Nga) v6i dong Neva huyén thoai, hay Thugng
Hai, Quang Chau (Trung Quéc) v6i séng Hoang Pho, Chau
Giang, dé tai bat tan cta kho tang van hoc Trung Hoa...

Ha Noi, thanh phé noi téi I6n [én va di qua gan hét cudc
dai ciing c6 mét dong séng nhu thé, séng Hong!

Séng Héng co ty bao gid, khong nhd ré. Chi biét rang
né bat dau tir d6 cao 1.776 m & day Nhuy Son cua tinh Van
Nam bén Trung Qudc, chay theo hudng Tay Bac - Dong Nam
vao Viét Nam, qua Lao Cai, r6i chay qua cac tinh Yén Bai, Phu
Tho, xudi vé Ha Noi, Hung Yén, Thai Binh... dé réi cudi cling
dé ra bién Péng qua vinh Bic bd vdéi téng chiéu dai 1.160
km, trong d6 phan chay trén dat Viét hon 510 km. Séng
HONg c6 nhiéu tén goi khac nhau. Phan chay trén dat Trung
Hoa goi la Nguyén Giang. Phan chay trén dat Viét c6 tén goi
la séng Hong, séng Cai. Khi chdy qua nga ba Bach Hac - Viét
Tri thi dugc goi la séng Thao. Hay xuéi dén Ha Noi uén dong
nhu hinh cai tai 6m ap 1dy kinh thanh ¢8 thi c6 tén |a Nhi Ha
hay Nhi Ha. Va thanh Thang Long xua sau nay mang tén Ha
NOi - thanh phé trong séng ciing la vi thé!

Séng Héng ¢6 nhiéu nhanh nhu séng Ba, séng L6, séng
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* Phia hitu ngan 6 song Day, song Ninh Co... at & néi Vi
nhau tao nén mot hé séng ngoi day dac, bén bi suét ngan
van nam ché phu sa boi ddp nén mot dong bang chau thé
Bdc bé tru phu va giau cé. Ngusi qué téi goi song la “Me”,
b&i d6 la cudc séng, la tinh yéu va su no da. Nhirng con
sdng qué mang trong minh mét nguén thay san phong
phu, ngay dém thao thiét chdy dem nguén nudc tusi tam
cho van vat, cho nhitng canh déng mau ma xanh bat ngat,
trdng canh co bay. Con gai qué t6i uéng nudc song, tam
nudéc séng ma c¢é lan da trang min nhu tring ga béc, co
cai giong mugt ma, dam tham dé cit 1én nhiing lan diéu
chéo lam nghiéng ngd san dinh, hay nhitng cau ca quan
ho da diét, tinh t& “ngudi &... ngudi cil...” luu luyén ngudi
di! Thanh pho cda t6i hinh thanh nén ciing bai chinh dong
song Me ay!

DONG SONG BI LANG QUEN...

Thud xa xua, cdch day nghin nam, khi ma dudc vua Ly
Thai T6 - Ly Cong Udn quyét dinh d&i d6 ti Hoa Lu (Ninh
Binh) ra day dung nghiép 16n, bsi Ngudi thay Rong bay
Ién va vung dat nay “réng ma béng phdng, thé ddt cao ma
sdng sta, dan cu khéng khé thép triing téi tdm, mudn vat hét
stc tét tuai phéon thinh. Xem khdp nudc Viét dé la noi thdng
dia, thuc la ché héi tu quan yéu cia bén phuong, diang la noi
thugng dé kinh su muén doi” (Chi€u doi dé). Ngay dy dong
sdng va kinh thanh nhu giao hoa la mét. Phé xa nhin ra
sdng. Khap noi tap nap trén bén dudgi thuyén giao thuong
sam uat.



é Ry R AR g, AT
; NV o g Al = sy b
T e

s . (! - -

Nghién ctu vé Ha Nc}i}'céc?hé do thi hoc goi Ha Néi la
thanh phé cda cdy xanh mat nuéc, ma chu yéu la ho, dam.
Nghi cho cling, mat nudc hé dam & Ha Noi nhu Ho6 Tay, ho
Truc Bach, H6 Guom... cling chinh la nudc song Hong do
bién d8i cla tu nhién ma tao thanh. C6 1& vi thé ma dé khai
quat dac trung cia d6 thi c6 nay, ngudi ta dua ra cong thic:
D6 - Xanh lg - Xanh Luc = Ha Noi. D4 la song Hong. Xanh lo
la mat nuéc hé, dam. Va xanh luc la mau cla cay coi.

Trong suét hon mét nghin nam hinh thanh va dé thi
héa, cadnh quan kién tric Ha Néi luén c6 huéng nhin ra séng
HOnNg. Phia bd phai (bd 16) la nai co qua trinh dé thi hoa sém
nhat, c6 nhiéu kién tric co gia tri lich s&t nhu khu 36 phé
phudng, réi ti€p dén la khu pho ch thoi Phap ma ta quen
goi la khu phé Tay! Thé nhung, sbng Héng khéng phai la
dong s6ng phang lang, ma c6 ché dé thay van vé cung khac
nghiét. V&€ mua 13, nudc séng dang cao hon 13 m. Mua kho,
NnuGc can tro ca bai boi. Chinh cai su dong danh va di doi ay
da lam cho thanh Thang Long nhiéu lan chim trong nudc.
Va do6 chinh la dac tinh ctia séng Hong!

Dé bao vé kinh thanh khéi sy de doa clia séng, vao nam
1109, doan dé dau tién & phudng Co Xa dugc dap Ién, budc
dau tién ngan cach dong séng vai thanh phé. Sang dau
thé ky 20, déing & dudng Tran Quang Khai, Tran Nhat Duat
van c6 thé phéng tdm mat nhin ra séng H6ng. Nhung roi
trai qua nhiing tran lut vao nam 1909, va nhat la sau tran
lut lich st nam 1925, nudc song Hoéng dang lén hon 13 m,
thi chinh quyén thuéc dia duong thai da cho xay dung, gia
6 lai toan bé tuyén dé, nang cao tGi 14,6 m. Bat dau tu do,
dong s6ng bi ddy ra xa... va cling tir d6 thanh phé ngoanh
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mat vai dong séng, dé lai khu vuc ngoai dé, dat bai ch
nhiing ngudi lao ddng nghéo tu x& dén tri ngu, trong trot,
danh ca va sinh s6ng.

Nam théang troi di... nhitng x6m nghéo ngoai dé ay gis
clng tap nap va déng duc Ién dén hang chuc van ngudi.
Bén canh nhiing dudng phé dugc chinh quyén thanh pho
dau tu quy hoach chinh trang dé thi nhu khu An Ducng,
Dam Trau, Ham T& Quan, Bach Pang... thi van con nhiéu
I3m nhiing khu nha 6 chudt dudi gam ciu Long Bién, ven
b& s6ng, bai giira. Chinh cu dan cac x6m nghéo, cac khu
6 chudt kéo dai suét doan dé phia bd 16 séng Héng da va
dang lam cho canh quan thanh phé ngay mot hén tap va
xau di. Moi trudng séng bi hay hoai bai rac thai va nudc
b4n. Dong sédng dang bi 6 nhiém va bi 1an chiém bdi hang
ngan tan phé thai ngay dém do con ngudi dé xuéng. Dong
sdng me dang dudng trudc nguy o bi buc td. Con trong dé,
thanh phé dang xay dung ao at véi téc d6 chua tung cé.
Nhing ngéi nha cé khéi tich to 16n cao hang chuc tang
dang moc lén sat dé tao nén médt buc tudng khéng 16
bang bé tong va kinh, cang ngan cach xa thém con nguai
vGi dong séng. Cl nhu thé, trdi qua may chuc nam déi mai
va d6 thi hda manh mé, Ha Noi ngay cang phat trién réng
I6n hon vé quy mé, vam v& hon, dep dé hon véi cau tric
d6 thi theo hudng van minh, hién dai va giau c6 hon vé
doi s6ng vat chat. Thé nhung, dudng nhu nhiing bat cap
nay sinh trong qua trinh phat trién va con dé ngan la gia
nua kia c& nhu mét rao can vé hinh, lam ling ting tam
nhin huéng ra séng clia cac nha quy hoach va quan tri d6
thi Ha Noi.
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So”ng-Seine gitra long Thu dé Paris - Phap.

Séng Danube giita long Thii dé Vién - Ao.
-y - T — VA SONG TRONG LONG THANH PHO...

i Chi dén khi d6 én Quy hoach chung xay dung Tha d6 Ha
NGi dén 2030 tam nhin 2050 dugc Thi tudng Chinh phi phé
duyét vao nam 2011, thi vai tro vi tri cia séng Ho6ng méi duoc
xac quyét rd rang hon. Theo d6, khu vuc hai bén séng Hong sé
la truc khong gian canh quan trung tam ctia Thi dé. MuGi nam
sau, vGi quyét tam chinh tri va tu duy d6i méi, ngay 25/3/2022,
UBND TP Ha Néi ban hanh Quyét dinh s6 1045/QD-UBND
phé duyét d6 an quy hoach phan khu d6 thi séng Héng ty lé
1/5000. Theo @6, mét ngudn luc 16n sé dugc Thanh phd tap
trung vao day dé xay dung nha & theo hudng kién tric xanh,
cac céng vién, cong trinh van hoa, giai tri 16n, cdc cong trinh
céng cong hién dai tam véc qudc té va phat huy gia tri cac
cong trinh di san hai bén séng, gop phan khang dinh tam thé
m&i ctia Tha @6 Van hién - Van minh - Hién dai vao nam 2030.
Va gan day, tai P6 an diéu chinh Quy hoach chung Thu d6 Ha
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Va séng Hong giita long Thii dé Ha Ngi.

NOi dén ndm 2045 tam nhin dén nam 2065, thi sébng HoNg - véi
vai trd mdi, sé 1a biéu tugng clia Thi d6. N6i nhu GS Hoang Van
Cudng, Pai biéu Quéc hoi, thi “séng HoNng sé 1a truc cdnh quan
van héa, dugc phat trién thanh con dudng di san, nai dién ra
céc |& hoi, quy tu tinh hoa, hinh anh két tinh tiéu biéu cta cac
tinh, thanh phé trén ca nudc vé véi Tha do”.

Trong tuong lai gan, viéc hinh thanh hai thanh phé trong
thanh phé & phia Bac (gém Doéng Anh, Séc Son, Gia Lam) va
& phia Tay (gém Hoa Lac va Xuan Mai) sbng Hong sé mé& ra
nhiing tiém ndng phat trién rat 16n cho Ha Noi. Bén canh
do, viéc quy hoach bai gilra sbng HoNng tré thanh cong vién
xanh, khéng gian van héa sang tao, vui chaoi giai tri, biéu
dién nghé thuat két noi vai di san kién trdc cau Long Bién
cling vGi viéc ti€p tuc cai tao, xay dung dai khéng gian xanh
chay dai hang ki-l6-mét thudc khu vuc phuong Chuong
Duadng, Phuc Tan sat b 16 séng HOng sé tao nén moét hé
sinh thai méi theo kiéu “riing trong phé”, thay cho nhiing
bai rac, bai chia phé thai... gdy 6 nhiém moi trudng, lam
xau canh quan dé thi nhu truéc day.

Bat chot, t6i lai nghi dén ngay 14/3 hang nam, ngay thé
gidi hanh déng vi cac dong séng do Lién Hgp Qudc dé xudng
nam 1997 tai Curitiba (Brazil) nhan Hoi nghi quéc té chéng lai
viéc xay cac dap I6n ngén séng, dé ton vinh cac dong séng,
mach nguén clia su séng trén trai dat nay. Tai nhiéu quéc gia,
dong séng da trd thanh biéu tugng, |a di san thiéng liéng bai
dé khoéng chi la canh quan hung vi, Ia nguén nuéc - nguén
s6ng vi dai, ma day con la noi dé con ngudi got rdra toi 16i, tim
thay su binh yén, phuc lanh nhu séng Hing & An D9, song
Loire (Phap), song Nil (Ai Cap), song Amazon (Nam My), song
Danube (chau Au)... Tham chi séng Loire con dugc UNESCO
vinh danh |a Di san thé gidi. Vay thi, véi ching ta, séng Hong,

dong séng Me thiéng liéng da tao ra déng bang chau thé
song Hong rong I6n, cai ndi cia nén van minh lda nuéc, noi
luu gilr hang ngan di tich, di san kién trdc - van hoa cta dan
toc sao lai khong xiing dang dugc ton vinh la Di san clda Ha
NOi, clia dat nudc. Va néu dugc nhu thé, thi dong séng huyén
thoai ndm gilta long mot Ha Noi ¢8 kinh va hién dai, sé tr
thanh déng luc d€ Thanh phé ngan nam tudi nay phét trién
bén viing, mang dam ban sac van héa song Hong, van hda
Thang Long trong thai ky mai ¢é y nghia biét chirng nao.

Vi THANH
Khi t6i khép lai bai viét nay thi chién tranh va xung dét
van dang dién ra khoc liét & noi nay noi kia trén thé gidi.
Bién d6i khi hau trén pham vi toan cau van dang gay ra
nhiéu hau qua tham khéc cho con ngudi bdi I lut, sat 16,
nudc bién dang... Trén dién dan quéc t€ ban vé bién déi khi
hau, ngudi ta néi nhiéu dén phat trién xanh, kinh t& xanh,
dén cam két clia cac Chinh pha tai COP26 vé giam thiéu khi
thai ra méi trudng, st dung tai nguyén hgp ly, thuc ddy thi
trudng tin chi carbon... Con & Ha Noi, thanh phé than yéu
clia t6i, dau da co rat nhiéu ddi thay tot dep, nhung ngudi
dan van phai séng trong mét méi trudng day 6 nhiém, ngay
ngay xe ¢ van trong canh giao théng tac nghén, dudng
phé day bui, tiéng 6n va khi thai, cac dong séng con lai
trong thanh phé nhu T6 Lich, Kim Nguu, séng LU, séng
Nhué... van I d& chay béi ngap day rac thai va nudc thai...
Con & ngoai dé kia, dong séng Me d6 mau phu sa van
dang thao thiét chay cuing udc mo day lang man vé Thanh
phé d6i bd séng Héng dep, hién dai, giau ban sic hién hién
trong mét tuong lai gan ma chung ta dang huéng téi.
(Ha Néi, nhitng ngay cudi ndm con Méo)
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Ung dung tri tué nhan tao trong chuyén déi s6
linh vuc kién truc, quy hoach dé thi

o
-«

TS.KTS TRINH HONG VIET @ THS.KTS PHAM HOANG PHUONG"
S

Trong xu thé chung cua thé gidi, cung vai su xuat hien manh meé va xu hudng trién khai
ap dung cac cong nghe Tri tué nhan tao (Al) trong linh vuc kién truc, quy hoach do thi
0 Viet Nam trong thdi gian tdi sé cé nhiéu thay déi toan dién, dong gép cho su d6i mai
phat trién - chuyén déi s6 chung nganh Xay dung, cting nhu kinh té - xa héi quéc gia.

rong nhitng nam gan day, iing dung nén tang céng

nghé sé clia cudc cach mang 4.0 da tiing budc dugc

nghién cdu, trién khai tng dung manh mé trong

nganh Xay dung, mang dén nhiéu déi mdi tich cuc
dang ghi nhan. Trong d06, véi riéng linh vuc kién tric, ing
dung nén tang céng nghé sé da mang dén nhiéu hiéu qua rat
I6n, tao nén su dét pha ca vé chat lugng clia cac thiét ké kién
trdc, ctng nhu ti€én dé thuc hién. Trong xu thé chung clia thé
gidi, cing v&i su xuat hién manh mé va xu hudng trién khai
ap dung cac cong nghé Tri tué nhan tao (Al) cé nhiéu uu thé
ca vé thai gian va chat lugng, linh vuc kién truc & Viét Nam
trong thaoi gian téi sé c6 nhiéu thay déi toan dién, dong gop
cho su d6i méi phat trién - chuyén ddi s6 chung nganh Xay
dung, ciing nhu kinh té - xa hoi quéc gia.

PHAT TRIEN MANH Al TRONG KIEN TRUC VA QUY
HOACH

Cong nghiép 4.0 - Industrial Internet of Things dua trén 3
nén tang chinh la: D{ liéu I6n (Big Data), Tri tué nhan tao (Al)
va Internet van vat (loT) da tao nén su d6i mdi toan dién vé
nang suat, trong dé nganh Xay dung khéng phai la mét ngoai
l&. Nh& nhiing budc ti€én dét pha vuot bac trong nhiing nam
gan day, cac nén tang Al nhu Chat GPT hién cling da dugc su
dung kha phd bién trén thé gi6i va Viét Nam.

Véi riéng linh vuc kién tric va quy hoach dé thi, tinh tgi
thai diém hién tai cling da c6 rat nhiéu nén tang Al dugc
nghién ctiu phat trién va budc dau trién khai ing dung trong
diéu kién thuc tién. Viéc ing dung Al c6 thé duac trién khai
& toan bé cac budc trién khai cong viéc clia thiét ké kién truc
dé tu dong hoa cac quy trinh, nang cao hiéu qua va tao ra
cac du an chat lugng cao nhanh han va véi chi phi thap hon,
nhu: Thu thap théng tin va danh gia hién trang cla dia diém

O Vién Kién triic Quéc gia, B Xay dung
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xay dung cong trinh; Nghién clru dé xuat cac y tudng thiét
k&; trién khai cac noi dung thiét ké ky thuat, chuyén déi dé co
thé ap dung cho céc quy trinh xay dung hién dai theo huéng
cong nghiép hda xay dung trong thai gian téi.

Mot s6 cac nén tang tiéu bi€u nhat c6 thé ké dén bao
gom:
- D3i véi qua trinh thiét ké y tudng

+ Trong d6 an thiét ké y tuéng quy hoach dé thi, cac cong
cu Al mdi c6 thé ap dung stic manh nghién clru séng tao cac
giai phap quy hoach t6i uu cho dé thi. (1) Giai quyét cac thach
thiic ctia d6 thi hoa, nhu tdc nghén giao théong, 6 nhiém moi
trudng va thiéu ché &. (2) Tang cudng giao thong nhu phat
trién cac hé théng giao théng thong minh. (3) Gidm & nhiém
mai trudng trén cc s& phat trién cac gidi phap gidm 6 nhiém
méi trudng bao gém viéc st dung nang lugng tai tao, cai
thién hiéu qua st dung nang lugng va quan ly chat thai. (4)
Cai thién kha nang tiép can nha & trén co s& phat trién cac
mé hinh du bao gia nha va hé tro cac chinh sach nha &. Tiéu
biéu nhat phai ké dén nén tdng cong nghé phan mém Al
SPACEMAKER hay ARCHITECHTURES cho phép trién khai lap
ké hoach va thiét ké trén cg s& gia tang t6i da cdc muc tiéu
phat trién bén viting cho d6 thi ngay tu dau.

Trén cd s& cac thong sé dau vao phan tich cac diéu kién
dia diém, bién déng khi hau, han ché vé ngan sach va nguyén
vong cuia khach hang, cé thé phan tich téi 100 tiéu chi va dé
Xudt cac giai phap vé: Phan vung, tam nhin, anh sang ban
ngay, tiéng 6n, gi, dudng sa, giao théng, dao nhiét, bai dau
xe... Cac tinh toan tu dong héa sé dé xuat cac giai phap toi
uu nhat hai hoa hoan héo gita hinh thic va chic nang, déng
th&i mang tam nhin kién trdc vao cudc séng, ciing nhu cho
phép tuy chinh truc ti€p theo dlng cac y tudng cla kién tric
su. Cac tinh nang mé hinh héa vé gié cho phép phan dé tinh
chinh thiét ké nham tao méi trudng théng gié téi uu. Cing



Hinh I: Y twéng quy hoach dé thi sir dung
cong nghé Al tham gia vao cdc giai doan
phan tich hién trang, gia lap tinh toan cdc
chi tiéu quy hoach va dé xudt hinh dnh 3D
mé phéng (nguon: internet).

VGi d6, dé xuat cac phuang an té chiic khéng gian dé han ché
va gidm thiéu 6 nhiém tiéng 6n, mét thanh phan thudng bi
bé qua trong cac d6 an quy hoach d6 thi trudc day.

+ Trong cac do6 an thiét ké y tudng cong trinh kién trac,
cédng nghé Al cho phép t6i uu trong nhiéu néi dung thiét ké
bao gém: (1) Tao ra cac mé hinh 3D khi cho phép tao ra cac
mé hinh 3D chinh xac va chi tiét ciia cac cong trinh kién tric.
Diéu nay gilp cac nha thiét k& c6 thé hinh dung ré hon vé
cobng trinh ctia minh va phat hién ra cac van dé tiém &n trong
thiét ké. (2) Phan tich dir liéu trén co s& phan tich dir liéu tur
cac du an kién trac trudc day gidip cac nha thiét ké rdt ra kinh
nghiém va cai thién thiét ké ctia minh. (3) T6i uu hoa thiét ké
giup cac nha thiét ké tao ra cac cong trinh hiéu qua hon vé

mat chi phi, ndng lugng va moi trudng.

Sau nhiéu nam nghién ctiu, cac nén tang giai phap Al
Neural Network da chuyén dgi van ban dau vao cla kién
trdc su thanh nhiing hinh anh & dau ra da ho trg rat tot cho
qua trinh sang tao, thiét ké y tudng so bo cho céng trinh.
Tiéu biéu, phd bién nhat nhu Midjourney, Dall-E va Stable
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Hinh 2: Thiét ké Y tuwong sir dung phan mém Midjourney cho cong trinh véi cdy bao boc bén (nguon: dezeen.com).

Diffusion dang lam thay d6i cach ti€p can véi sang tao va qua
trinh lén y tudng cda cac kién trdc su. Chuyén sau hon, hé
théng Archos Al cho phép stt dung nhiéu céng cu khac nhau
dé tu dong héa mot sé quy trinh vé phan tich va dé xuat y
tudng thiét k&, gilp kién tric su xay dung y tudng thiét ké
cac tda nha théng minh hiéu qua. Hé théng Escudo Al con
cho phép phan tich thiét ké cac tda nha theo cac tiéu chi tiét
kiém nang lugng va dé xudt cac giai phap té chiic cong nang
linh hoat.

VE thiét ké mat bang so b, hé théng ArkDesign.Al t6i uu
hoa cac thiét ké mat bang cac tdoa nha theo cac dir liéu vé kién
trac, quy chuan/ tiéu chuan ky thuat, quy dinh/ phap luét cda
dia phuong... dé kién truc su cé thé lua chon va dua ra céc
quyét dinh. V&i khong gian noi that, Al ¢6 thé tao ra cac mo
hinh 3D cling nhu cho phép cé thé tinh toédn dugc nhiing chi
ti€t nho, gitp cho khong gian trd nén hai hoa va tién nghi
hon.

- DGi véi budc thiét ké ky thuat:

Hé thong giai phap phan mém Al Build giip tu dong
thiét ké va mé phong céac cau tric két cau kién truc téi uu,
tiét kiém, véi do phic tap cao ma con ngudi rat khé cé thé
nghién ctu va thiét ké dugc. Dong thai, chuyén héa cac thiét
ké cong trinh ban dau cé dé thich (ing cao véi cong nghé thi
cong in 3D - mét cong nghé xay dung cuda tuong lai.

Ung dung Al trong dét pha chuyén déi s6 nganh Xay
dung Viét Nam

Theo Ké& hoach chuyén déi s6 nganh Xay dung giai doan
2020 - 2025, dinh hudng dén nam 2030 da dugc Bé trudng
B6 Xay dung phé duyét theo Quyét dinh s6 1004/Qb-BXD
ngay 31/7/2020, Chuyén d&i s6 nganh Xay dung la néi dung
rat quan trong can tap trung chi dao, té chiic thuc hién c6
hiéu qua dé gép phan tang nang suat lao ddng, tang suc
canh tranh ctia sdn phdm, hang héa va doanh nghiép trong
linh vuc xdy dung, nang cao hiéu luc, hiéu qua quan ly nha
nudc, nang cao chat lugng dich vu céng cliia B6 Xay dung.
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Trong dé uu tién mot s6 ndi diing trong linh vuc nganh, dac
biét la uu tién ting dung céng nghé s6, Al trong quan ly van
hanh d6 thi. Tinh d&n ndm 2023, nhiéu ndi dung da dugc ddy
manh trién khai va hoan thanh nhu:

Vé hé théng théng tin, dit liéu, da thu thap, tao lap, chudn
hda va cap nhat co s& dir liéu do cdc B, nganh ban hanh
giai doan 2010 - 2019 vdi téng s6 tin dir liéu da thu thap, s6
hda la hon 100 triéu truong thong tin, dir liéu. Hoan thién
hé théng d liéu, s6 héa trong quy hoach va quan ly phat
trién dé thi. Hoan thanh trién khai xay dung kho dir liéu dung
chung nganh Xay dung. [1]

VéGi cong tac thiét ké quy hoach dé thi va kién trdc cong
trinh, viéc nghién ctu trién khai ithg dung nén tdng mé hinh
thong tin cong trinh (BIM) va Hé théng théng tin dia ly (GIS)
trong thiét k&, quan ly quy hoach xay dung, quan ly viéc quy
hoach theo xay dung va quan ly ha tang ky thuat dé thi trén
toan quéc. Pay chinh la nhiing co s& rat tot phuc vu cho viéc
chuyén déi s6 & muc dd cao han théng qua trién khai tng
dung Al trong nganh Xay dung bao gém linh vuc kién tric va
quy hoach dé thi trong céc dé thi ti€p theo.

Tuy nhién, do qua trinh chuyén déi s6 trong linh vuc thiét
ké ki€n trdc va quy hoach d6 thi tai Viét Nam mdi & giai doan
dau, kha nang ung dung BIM trong thiét ké kién tric cong
trinh ma&i dat chudn muc 3 hodc 4 con rat thap so véi 7 muc
dé téng thé, nén hiéu qua déng gdp cling con han ché. [2]
Trong thdi gian téi can tiép tuc ddy manh cling nhu nhanh
chéng nang cap Ién cac miic d6 cao hon, trong dé ddy manh
(rng dung Al theo xu hudng thé gidi c6 thé Ia mét gidi phap
hiru hiéu.

Hién tai, nhan thay ré cac gia tri uu viét cla tri tué nhan
tao, nhiéu hé théng phan mém da dugc cac kién trdc su trién
khai 4p dung, phé bién nhu: Midjourney, Dall-E va Stable
Diffusion. Cac I6p tap huan don & dé cho phép kién tric su
ti€p can trai nghiém Al cling da dugc trién khai & nhiéu tinh,
thanh phé. Tuy nhién, qua thdi gian dau trién khai ap dung,
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Hinh 3: Thiét ké cdy cau di b sir dung Al ciia
KTS Rolanda Cederio de la Cruz va Nha tho

Dinh Ca (Vo Nhai) do cac KTS cua Hoi KTS
Thdi Nguyén thie hién Y tiwong thiét ké ndi that
sit dung cong nghé Al (nguon: internet).

Hinh 5: So do thé hién 7 mitc @ chudn M6
hinh thong tin cong trinh BIM wng dung
trong thiet ké kién truc, quy hoach do thi

(nguon: internet).

cling con mot s6 van dé ton tai dugc chira nhu:

(1) Cong nghé Al tai Viet Nam mai & muc do thi diém ban
dau, chu yéu ap dung vao cac giai doan ban dau la thiét ké
y tudng. Mot s6 cong nghé hién méi dugc ap dung trén co
s@ tich hgp vao nén tdng phan mém théng thudng nén cé
su xung dét véi phan ciing. Viéc iing dung Al trong cac giai
doan thiét ké ky thuat, trién khai xay dung du an con can thoi
gian tiép tuc hoan thién.

(2) Do chd yéu ngoai nhap nén san pham thiét ké cla
cdng nghé Al trong linh vuc kién trdc, quy hoach hién nay
con mang tinh cong nghiép hoac cé xu hudng thién vi theo
mot loai hinh phong cach ma co s& dit liéu sdn c6, tinh ban
truyén thong Viét Nam va sac thai tam ly theo cac nhom lira
tudi, ving mién va dia phuong con chua rd nét.

(3) Cong nghé Al con gdy nén mét so van dé tranh cai
vé ban quyén tac gid vé san pham thiét ké kién trac va quy
hoach do thi.

(4) Nguén nhan luc c6 kién thic chuyén sau, dugec dao
tao bai ban vé (ing dung Al trong chuyén déi s6 linh vuc kién
trac, quy hoach con thiéu.

Pé c6 thé hoi nhap toan dién véi xu thé chung cla thé
gi6i ciing nhu ddy manh chuyén déi s6 nganh Xay dung bao
gom ca linh vuc kién trdc va quy hoach db thi trén cg sG tng
dung Al, mét s6 ndi dung can tiép tuc dugc trién khai bao
gom:

(1) Hoan thién hé théng van ban phap luat, tao hanh lang
phap ly thong sudt cho viéc nghién ctu, tiép thu va trién khai
ung dung Al tai Viét Nam. Trong d6, chd y dén mét sé cac

- A ’ -'. V! L il L
ol
Hinh 4: Y twong thiét ké néi thdt sir dung cong
nghé tri tué nhan tao (nguén: dezeen.com).

Sustaknabllity

1 Eﬂmuiﬁ
(9} Time Schedule
]

ndi dung quan trong nhu: Xac dinh quy trinh trién khai thuc
hién du an, ban quyén tac gia, dinh muc chi phi, co ché thic
ddy ung dung Al trong chuyén déi sé linh vuc kién trac, quy
hoach nganh Xay dung.

(2) Pay manh nghién ctu tng dung trién khai cac nén
tang cong nghé Al trong linh vuc kién tric va quy hoach d6
thi trén co s& lua chon cac nén tang phu hgp vai diéu kién
thuc tién tai Viét Nam (vé gia thanh, hiéu qua thuc tién). C6
co ché uu tién nghién ctu Viét héa mét s6 cac nén tang Al tai
Viét Nam dé phu hgp t6i uu va thé hién ré ban sac kién tric
Viét Nam.

(3) Tiép tuc ddy manh viéc xay dung va cap nhat hé théng
cac co sG dit liéu vé van ban phap luat, kién trac va quy hoach
tai Viét Nam. Trong d6, dac biét 1a co sé dir liéu vé tiéu chuan
va quy chudn xay dung dén viéc trién khai (ing dung thiét ké
nén tang Al khong chi 1a hinh anh don thuan ma la cac ban
vé thiét ké ky thuat tuan tha ding cac quy dinh vé tham my,
tién nghi, an toan phong chay chla chay...

(4) Ti€p tuc day manh trién khai cac I&p tap huan rong rai
bai ban va chuyén sau cho céac kién trac su, chuyén gia nganh
Xay dung trong Ung dung Al trong linh vuc kién trdc va quy
hoach do thi.

TAI LIEU THAM KHAO

[1]. Bdo cdo tong két cong tdc nam 2022 va trién khai nhiém vu nam 2023 cla
nganh Xay dung.

[2]. Hoi thdo vé Ld trinh &p dung BIM va nén tang mdi truong dit liéu chung
phuc vu vién &p dung BIM.
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HA TANG KCN XANH TAI VIET NAM:

Thuc trang & trién vong

PGS.TS HOANG MANH NGUYEN"

D

Trong xu huéng phat trién kinh té xanh, kinh té tuan hoan, kinh té carbon thap, kinh té
s6... cung vdi nhang tac dong manh mé tu cudc cach mang cong nghiép an thu 4, can
co nhting nghien cuu ve khu cong nghiep (KCN) xanh. Chi bang cach do, cac muc tiéu
chién lugc quéc gia cang nhu cac cam két quéc té cua Viet Nam veé tng pho vai bién ddi
khi hau, bao vé méi trudng va phat trién bén viing mdi co thé dat dugc. Bai viét dé cap
dén nhling xu hudng, tén tai va phucng hudng phat trién ha tang KCN xanh ¢ Viet Nam.

1.DAT VAN DE

Viét Nam c¢6 dinh huéng phét trién kinh té xanh, kinh té
tuan hoan, kinh té carbon thap, kinh té€ s6... cling véi dé la
nhirng tac ddng manh mé tir cudc cach mang céng nghiép lan
thi 4. M6 hinh KCN xanh dugc coi la gidi phap khéng chi khic
phuc dugc nhiing han ché, bat cap vé van dé méi trudng, giam
chat thai, gidm lang phi tai nguyén, gidm thiéu rdi ro, ma con
thac day tang truéng bén viing, tdng kha nang canh tranh.
Cac lgi ich kinh t&, xa hoi, méi trudng thu dugc tir KCN xanh la
dang ké, da dang va vuot xa cach lam théng thudng.

Nghién ctru phét trién KCN theo hudng xanh la viéc lam rat
can thiét gép phan khéng nhé dé cé thé dat dugc cac muc tiéu
chién lugc quéc gia cling nhu nhitng cam két cda Viét Nam véi
quéc té trong cac van dé ting phé bién déi khi hau, bdo vé moi
trudng va phat trién bén ving.

Theo Savils tinh dén hét thang 10/2023, cd nudc da cé
413 KCN da thanh lap (bao gém 369 KCN nam ngoai cac khu
kinh t&, 37 KCN nam trong cac khu kinh t& ven bién, 7 KCN
nam trong cac khu kinh té ctta khau) véi téng dién tich dat
tu nhién dat khodng gan 120 nghin héc-ta. Téng dién tich
dat cdng nghiép dat khoang 87,7 nghin héc-ta. Téng dién
tich dat cong nghiép da cho thué ctia cac KCN ca nudc dat
khoang 51,8 nghin héc-ta, dat ty 1é lap day khoang 57,8%.
Néu tinh riéng cac KCN da di vao hoat dong c6 ty & lap day
dat khodng 72,9%

Theo dinh hudng Quy hoach Quéc gia, dé€n ndam 2030 ca
nuéc sé c6 khodng 575 KCN véi téng dién tich dat tu nhién
khoang 210,93 nghin héc-ta [4] (tang gan gap 2 lan so vdi hién
nay). Muc tiéu phat trién cong nghiép quéc gia la phat trién cac
nganh céng nghiép xanh, gan véi mé hinh kinh té€ tuan hoan,
san xuat sach hon, st dung tiét kiém, hiéu qua tai nguyén, nang
lugng; phét trién cac KCN sinh thai va gidm dan cac KCN, cum
cdng nghiép, co s& san xudt cong nghiép c6 nguy cc 6 nhiém
méi trudng cao. [5] (Hinh 1)
®) Vién KHCN D6 thi xanh
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2. KHAI NIEM HA TANG CONG NGHIEP XANH

Trong béi canh thé gisi va Chinh pha Viét Nam dang dat ra
va theo duéi cadc muc tiéu bao vé méi trudng, phét trién bén
viing, kinh té xanh, kinh té tuan hoan..., khai niém KCN xanh
dang dan trd nén phé bién trong cac bai bao, dé tai nghién ciu,
van ban diéu hanh cling nhu'y tuéng phat trién tai mét s6 du an
trong nudc. Tuy nhién, hién khong cé moét quy dinh chinh thuc
nao cho khai niém KCN xanh dugc ma thuat ng(r thuong dugc
st dung trong hé théng van ban quy pham phap luat la “KCN
sinh thai”. (Hinh 2)

Tai Viét Nam céc tiéu chi vé KCN sinh thai lan dau duoc
quy dinh tai Diéu 42 Nghi dinh 82/2018/ND-CP [7], Nghi dinh
35/2022/ND-CP [8] tiép tuc ké thira bd sung quy dinh chi tiét, cu
thé cac tiéu chi cho tiing d6i tuong, chii thé trong bang 2.

Hién nay khai niém Ha tang céng nghiép dang dugc thay thé
cho Bat dong san cdng nghiép xanh theo thuc té phat trién va
dau tu hién nay. Mét cach téng quat, ha tang KCN xanh la cac KCN
dugc dau tu ing dung cac cong nghé hién dai dé t6i uu hod sur
dung tai nguyén va giam thiéu tac dong tiéu cuc dén mai trudng.
Théng qua viéc tai sir dung chat thai, chat thai nang lugng, st
dung tiét kiém va hiéu qua nang lugng va cac tai nguyén thién
nhién khac (khoang san, gé tu nhién..), han ché sirdung héa chat
doc hai (phan bon, thuéc trir sau, chat bdo quan thuc pham..)
khéc phuc va kiém soat & nhiém méi trudng théng qua viéc sit
dung céng nghé tién tién nhu loT, nang lugng téi tao, tri tué nhan
tao, quan ly théng minh va tu déng hoa dé ting cudng hiéu sudt
san xudt, tiét kiém nang lugng va tai nguyén, giam thiéu thi thai
va 6 nhiém moi trudng. Bén canh cac yéu to clia ha tang tién ich
thi ha tdng xa hoi ciing dugc quan tam moét cach thau dao.

3.BANHOM LO1iCH TU HA TANG KCN XANH

Bao vé méi truang: KCN xanh rét khac biét so vai cac KCN
théng thudng. Cac KCN xanh dugc xay dung theo cach tiét
kiém chi phi va than thién véi méi trudng. Cu thé I3, tao ra nhiéu
mang xanh va st dung cac vat liéu c6 thé tai ché, st dung céc
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ngudn nang lugng sdn cé (mat trdi, nudc, gid), phat trién hop
ly cac nguon tai nguyén thién nhién khac... Nang cao kha nang
thu gom va xur ly rac thai so véi trudc day thong qua viéc su
dung cdng nghé mdéi. Tan dung nudc thai qua xt ly tap trung c6
thé dugc stirdung cho cac hoat dong hang ngay (tudi nudc, lam
sach dudng). Cac hoat déng san xuat cé giai phap giam lugng
khi thai, gép phan dang ké vao viéc bdo vé méi trudng xung
quanh va gidm bét hau qua gay bién déi khi hau.

Thuc ddy tang trudng kinh doanh: Mé hinh KCN xanh gidp
cac doanh nghiép thu lgi nhiéu vé kinh té. Tirviéc téi uu hoda viéc
str dung nguyén liéu thé va rit ngan quy trinh san xuat va phan
phéi c6 thé gilip gidm chi phi san xuat gitp gidm gia thanh san
pham dé nang cao kha ndng canh tranh vai cac doanh nghiép
khac. Mat khac, hudng san xuat sach han va van hanh bén viing
theo tiéu chuan cdng nghiép xanh gitp tao diéu kién phat trién
kinh doanh khéng chi & méi trudng trong nuéc ma vuon ra thé
gidi. (Hinh 3)

Cai thién chat lugng moi trudng san xuat va bao vé stic khoe
ngudi lao déng: KCN xanh vdi dién cay xanh I6n, nha xudng
dugc quy hoach theo hudng t6i uu phu hgp véi nganh nghé. ..
gilip tao ra moi trudng san xuat xanh - sach - dep dam bao chat
lugng san pham va suc khée ngudi lao dong. Véi thuang hiéu
KCN xanh gia tri, san pham ctia doanh nghiép sé dugc nang tam
va chiém dugc long tin ctia khach hang va déi tac.

4. THUC TRANG VA NHUNG THACH THUC TRONG HA
TANG KCN XANH HIEN NAY

C6 thé ndi thach thiic I6n nhat hién nay la hé théng phap
luat lién quan dén KCN xanh, sinh thai van chua day du, déng
b6. Cac yéu cau vé KCN xanh - thdng minh dang dugc qui dinh
rai rac trong nhiéu b6 luat, quy dinh nén viéc thuc hién con phuc
tap va khé khan. Dac biét, quy chudn huéng dan vé tuan hoan,
tai sir dung chat thai con chua rd rang, thiéu théng nhat hay cac
quy dinh vé chuyén déi 6, iing dung cédng nghé théng minh
trong quan ly, san xuat cho linh vuc nay chua co khién viéc ap
dung thuc té€ hién nay con mang tinh tu phat, phu thudc nhiéu
vao kha nang cling nhu cau riéng ctia doanh nghiép.

Thuc t€ viéc thu hit dau tu va khai thac quy dat cong nghiép
hién c6 la chua hiéu qua. Qua nhiing s6 liéu thuc tién c6 thé nhan
thay viéc xac dinh quy dat phét trién cong nghiép con thiéu khoa
hoc, chua phu hgp vaéi tiém nang, xu thé phat trién cdng nghé,
nhu ciu thuc t€ clia cac nganh cong nghiép... Nhiéu qui hoach
phat cong nghiép & cac dia phuong con dugc tinh toan kha duy
y chi va dinh tinh ma khong dua trén muc tiéu phat trién kinh té
clia dia phuang, muc tiéu phét trién nganh. (Hinh 4)

Méi trudng kinh doanh toan cau dang chuyén huéng vé
phét trién KCN sinh thai, xanh, nhung nhiéu quy hoach phat
trién KCN tai cac dia phuong van gilr nguyén cau tric truyén
théng chua dugc cap nhat, khong theo kip xu thé phat trién clia
thé gidi, khong tich hap duoc cac tiéu chi, tiéu chuan mdi.

Viét Nam da cam két tham gia vao cac théa thuén, chuong
trinh, muc tiéu phéat trién toan cau vé bao vé méi trudng nhu
Net-zero, bao vé tai nguyén... nhung nhitng muc tiéu nay chua
dugc coi trong va 16ng ghép vao trong cac quy hoach phat trién
KCN hién nay.
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Hinh 1: Tinh hinh KCN tai Viét Nam dén nira dau 2023.
Nguon: House link
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Hinh 2: Tiéu chi KCN sinh thdi theo Nghi dinh 35/2022/ND-
CP) Nguon: VMC

EDGE LEED LOTUS TOTAL

M 1,424,809 64 - 101200 142582164
6248900 18869707 1837000 26955607

2508397 10319000 12822397

2000693 614670 2890400  S505763

Industrial 2019448 57577193 15322200] 749,183.41
54,390 58 54,390 58

12/2020

Hinh 3: Théng ké m? san xdy dwng dat chirng nhdn xanh
ciia cdc thé loai céng trinh dén nira dau 2020. Nguon: VMC
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& i tlng piad Thing

Hinh 4: Thong ké ty 1¢ ldp day tai cdc khu cong nghiép
tai Viét Nam dén nira dau 2023. Nguon: Houselink

Ciing theo Savills, Viét Nam dang & clfa ngd phat trién va c6
tiém nang I16n hon trén ban d6 thé gici. Nganh céng nghiép Viét
Nam di sau can rut ra bai hoc kinh nghiém tir cac nudc trong
khu vuc va trén thé gidi nhu coi yéu té “xanh” Ia diéu kién can dé
phét trién. Dng thdi, chuyén dich, uu tién dau tu vao linh vuc
ché tao san xuat - cong nghé cao "sach" hon la nhirng nganh
c6dng nghiép c6 gia tri gia tang cao, Tan dung cac nguén nang
lugng tai tao va thay thé nhu nang lugng gio va nang lugng mat
tr&i ma dang dugc Chinh pht khuyén khich dau tu va st dung.
(Hinh 5)

Dong vén dau tu nudc ngoai chat lugng cao dong vai tro rat
quan trong trong viéc xanh héa nén kinh té ctia dat nudc. Mat
khac, xu huéng tiéu dung clia cac nuéc cd nén kinh té phat trién
trén thé gidi hién nay da thay déi, ho khong chi quan tam dén
mau ma, chat lugng san phadm ma con quan tdm dén cac san
pham than thién véi méi trudng. Do dé, phat trién cac nganh
c6ng nghiép xanh ciling trd thanh yéu t8 quan trong dé Viét
Nam thu hut canh tranh d4u tu.

Nhiéu nha dau tu dang thuc hién KCN theo cach phan khu
ban nén dé tan dung t6i da quy dat va thu hat nhiéu nha dau tu
nhét c6 thé. Nhung thuc té lai cho thay cac nha dau tu FDI I6n, dac
biét la nhiing doanh nghiép hudng dén muc tiéu xanh, dang dat
ra yéu cau cao vé tiéu chi méi trudng, cong nghé va ha tang xa
héi trong qua trinh dau tu. Diéu nay thé hién mong muén cda ho
dau tu vao cac KCN khong chi véi muc tiéu thuan Igi vé vi tri dia
ly va quy mé, ma con la kha nang dap ting dugc cac tiéu chixanh
va théng minh thé hién qua viéc st dung céc cdng nghé tién tién
nhu tu ddng hoéa, quén ly nang lugng théng minh, chudn muc
bdo vé mai trudng cao va coi trong ngudi lao dong. (Hinh 6)

DéE gilip nang cao hiéu qua san xuat va quan ly, viéc thu thap
va thiét 1ap thanh mét hé théng co sé ditliéu vé: khéi lugng phat
thai, tinh trang 6 nhiém maéi trudng, tiéu thu nang lugng... lavé
cling can thiét nhung hau hét cac KCN tai Viét Nam hién nay déu
chua c6 mét hé théng thu thap, do ludng, phan tich va quan ly
dir liéu hoan chinh. (Hinh 7)

Ha tang xa hoi: chd & cho cong nhan, tién ich cudc séng cho
ngudi lao dong... chua dugc gidi quyét thau dao, mang nhiéu
tinh tu phat... mac du da dugc dé cap manh & cac chu truong
& cap vimo.
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Hinh 5: Ha td‘ng tién ich tai cac KCN tai Viét Nam dén nira
dau 2023. Nguon: Houselink

5.TRIEN VONG CUA HA TANG CONG NGHIEP XANH TAI
VIET NAM

Trién vong vé méi truéng

Net Zero Carbon: Day la xu huéng ctia thé gidi, khoang 140
quéc gia gdm cac nudc phat thai I6n nhu MY, Trung Quéc va An
D0... da cam két hodc husng téi muc tiéu Net Zero véi nhiing
maoc thai gian phu hop véi diéu kién cia méi qudc gia. Thang
11/2021 tai héi nghi COP26, Thi tuéng Pham Minh Chinh da cé
bai phat biéu khdng dinh quyét tam thuc hién cam két Viét Nam
clng 150 qudc gia trén thé gidi, sé dua muc phat thai rong vé
0" vao ndm 2050, gidm 30% lugng phat thai khi metan gay hiéu
ing nha kinh vao ndm 2030. Phat trién cac KCN xanh chinh 13
hanh dong dé hudng dén muc tiéu Net-zero Carbon théng qua
cac hoat ddng nang cao hiéu qua san xuat, giam tiéu thu nang
luong va phat trién cac khéng gian xanh ctia KCN.

XU ly va téi ché chat thai: Bén canh viéc viéc xtr ly chat thai
mot cach nghiém chinh theo qui dinh ctia phap luét, chat thai
dugc tai ché gop phan giam tac dong tiéu cuc dén moi trudng
va con la nguyén liéu dau vao can thiét cho qua trinh san xuat.

Nang lugng: cac nguén nhién liéu hoa thach dang dan dan
can kiét; vi vay, viéc nghién ctu va sir dung cac ngudn nang
lugng xanh thay thé, c6 kha nang tai tao la moét nhu cau tat yéu.

Trién vong vé cong nghé

R4t nhiéu cac cong nghé mai da ra doi tir cach mang cong
nghiép 4.0, viéc xay dung cac quy hoach KCN can cé tam nhin
phu hop va tan dung dugc tiém nang clia cong nghé dé xay
dung cac KCN xanh. Nhiéu cong nghé cé kha nang ap dung
trong quy hoach phét trién KCN xanh nhu 1a: Internet van vat
(IoT); Robotics; Cong nghé Blockchain; Tri tué nhan tao (Al); An
ninh mang...

Trién vong vé kinh té

Kinh t€ xanh: Ddm bao su can bang gilta phat trién kinh té
va bdo vé méi trudng la muc tiéu cla phat trién kinh té€ xanh.
Cac nganh cong nghiép sach va sttdung tai nguyén bén viing la
mot thanh phan dong gép quan trong ctia kinh té xanh. Nguoc
lai, kinh t€ xanh c(ing tao ra co héi méi cho cac nganh cong
nghiép sach, nhu nang lugng tdi tao, cdng nghé xanh va quan
ly chat thai...

Kinh t€ tuan hoan: Kinh té tuan hoan la cach ti€p can theo
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Hinh 6: Tinh hinh dw an FDI tqi Viét Nam
den nwa dau 2023. Nguon: Houselink

tu nhién hudng dén gidm thiéu lang phi tai nguyén va tiéu thu
nang lugng, dong thai tao ra ca hoi kinh doanh mdi trong linh
vuc téi ché, stia chlra va tai st dung. Cac nganh cong nghiép ctia
nén kinh t& tuan hoan tao ra viéc lam mdi, gidm thiéu tac dong
moi trudng va tang cudng su bén viing clia hé thong xa hoi.

Kinh té€ s6: Kinh t& s6 mang lai nhiéu co hoi méi cho phat
trién cong nghiép. Cac nganh cdng nghiép ctia nén kinh té s6
hudng dén tang cudng su hiéu qua va su linh hoat trong san
Xuat va quan ly, déng thai tao ra nhiéu cong viéc mdi va tang
cudng su két néi va phat trién nguén nhan luc c6 ky nang sé hda
dé tan dung t6i da ca héi tir kinh t& s6.

Trién vong vé xa héi

Nhin nhan nhiing van dé xa héi khi nghién ctu phat trién
KCN xanh sé gitp dua ra nhiing gidi phap c6 tinh bén viing,
huéng t6i con ngudi déng gop cho xa hodi bén canh cac gia tri
vé kinh t€, bdo vé moi trudng. Cac xu hudng xa hoi bao gém:
tao ra méi trudng viéc lam chat lugng trong KCN; dap (ng nhu
cau vé ché - cac tién ich cudc séng an toan, xanh, hién dai bén
trong va xung quanh KCN; thic ddy tuong tac va két néi gitta
cac doanh nghiép va céng déng chinh quyén dia phuong... Cac
KCN tap trung nén dugc quan ly, phat trién theo hudng clia d6
thi cdng nghiép, trong d6 ha tang xa hoi can dugc chudn héa va
qui dinh ré rang.

6. KET LUAN

Su chuyén dich ctia cac dong vén FDI, sy tai cdu tric thu hep
chubi gia tri toan cau, mé hinh kinh té xanh, kinh t€ tuan hoan
vakinh té sé... dang c6 tac ddng manh mé va truc ti€p dén dinh
hudng phét trién cong nghiép cta Viét Nam. Su chuyén dich
nay mang dén nhimng co hoi nhu ti€p nhan dugc nhimng céng
nghé méi hién dai, quy trinh san xuat hiéu qua gilp nang cao
nang luc canh tranh clia doanh nghiép; tao ra nhiéu viéc lam;
nang cao chubi gia tri... Nhung di kém véi d6 la nhiing thach
thiic trong viéc hoan thién két cdu ha tang, hoan thién thé ché
chinh sach thu hat dau tu, chat lugng nhan luc, kiém soat moi
trudng...

Mé hinh KCN xanh dugc coi la giai phap khong chi khac
phuc dugc nhitng han ché, bat cap vé van dé moi trudng, giam
chat thai, gidm lang phi tai nguyén, gidm thiéu rai ro, ma con
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Hinh 7: Ha tcfng xd hoi tai cac KCN tai Viét Nam dén nira dau 2023.
Nguon: Houselink

thuc ddy tang trudng bén viing, ting kha nang canh tranh. Céc
Igi ich kinh t€, xa hoi, méi trudng thu dugc tir KON xanh la dang
ké, da dang va vugt xa cac loi ich kinh doanh théng thudng. Dé
dau tu xay dung thanh céng KCN xanh, can phai dinh huéng
ngay ti budc dau trién khai cong tac lap quy hoach, dic biét 13
budc quy hoach téng mit bang st dung dat ciing can phai bam
sét theo dinh huéng mé hinh KCNST, ddm bao céc tiéu chi st
dung dat. D& thuc hién cac KCN xanh, vai tro then chét nam &
hé théng chinh sach. Su phéi hgp gilta cac co quan quan ly, cac
t6 chuc nghién ctu va doanh nghiép la tién dé dé c6 dugc céac
KCN xanh trong tuong lai.

Nhiing dinh huéng cla Viét Nam vé kinh té€ xanh, kinh té
tuan hoan, kinh t€ carbon thap, kinh té s6, cach mang cong
nghiép lan thir 4... dang la co s& viing vang cho phét trién KCN
xanh. Muc tiéu chién lugc quéc gia cling nhu nhitng cam két
clia Viét Nam véi quéc té trong cac van dé ing phé bién déi khi
hau, bdo vé méi trudng va phat trién bén viing sé la dong luc
manh mé clia phat trién Ha tdng cong nghiép xanh tai Viét Nam
trong thdi gian t6i.
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TU CHiINH SACH BEN CUOC SGNG

Trién vong VLXD nguén géc sinh hoc

tai Viet Nam

THU THAO

VLXD nguén géc sinh hoc a vat lieu cua thé ky XXI. St dung vat lieu sinh hoc a xu
hudng tat yéu cua con ngudi hién nay va trong tuang lai.

giam thiéu lugng khi thai carbon, khéng gay doc té

véi moéi truong. G Viét Nam, nguén nguyén liéu déi
dao, tu phan hay khi két thic vong dai, cé thé tai sir dung phuc
vu kinh t€ tuan hoan... gép phan phét trién nganh Xay dung
xanh va bén viing hon.

Vét liéu xay dung (VLXD) nguén goc tu sinh hoc gitip

VAT LIEU CUA THE KY 21

Nganh Xay dung ngoai viéc tao ra nhiéu phat thai carbon,
con lam gia tang muc tiéu thu cdc nguyén vat liéu trong tu nhién.
Theo nghién ctru cia Bimhow, nganh Xay dung la nguyén nhan
gay ra khoadng 23% 6 nhiém khong khi, 50% bién déi khi hau,
40% & nhiém nudc udng va 50% chat thai chén lap.

Trong nghién clu clia Hoi dong Cong trinh Xanh Hoa Ky
(USGBC) cling cho thdy, nganh Xay dung chiém 40% muc su
dung nang lugng trén toan thé gidi, vsi udc tinh dén nam 2030,
lugng khi thai tur cac toa nha thuong mai sé tang 1,8%.

Do d6, nhu cu tao ra cac vat liéu c6 kha nang giam thiéu
lugng I6n khi thai carbon, tai st dung cac tai nguyén trén co s&
sinh hoc dang dugc cac nha khoa hoc trén thé gi¢i nghién ciu
phét trién va da st dung phé bién tai nhiéu qudc gia trén thé gidi.

Vat liéu sinh hoc gilp gidi quyét van dé vé 6 nhiém moi
trudng nhu: C6 kha ndng tai tao cudc séng xanh, hap thu carbon
hiéu qua, gidm thiéu lugng khi thai carbon ra bén ngoai, giam
phat thai khi nha kinh trong qua trinh san xudt va st dung...
ching cé thé tu phan huy khi két thuc vong dai, tham chi khi
thai bé con 6 tac dung cung cap dudng chat cho dat.

Vat liéu sinh hoc c6 nguédn géc tir cac vi sinh vat, déng vat,
thuc vat, c6 thé st dung lam vat liéu cho nganh Xay dung hoac
két hop vdi loai vat liéu khac d€ nang cao tinh tuan hoan cho
cbng trinh, gép phan xay dung mét nén kinh té tuan hoan.

Mot s6 loai vat liéu sinh hoc dang dugc nghién cdu va st
dung trong nganh Xay dung trén thé giéi nhu cac VLXD ngudn
géc sinh hoc tir nam, gé, tre, cay gai dau, tao, dat cat, co ... ngoai
ra con dung cac loai phu phadm ti néng nghiép nhu tro, trau,

38| XAYDUNG 01.2024 | ISSN 2734-9888

ram, ra, [6i ng6, xa mudp...

Loai VLXD nguén géc sinh hoc giao thoa gitia thiét k&, khoa
hoc vat liéu, héa hoc va ky thuat sinh hoc, VLXD séng (LBM)
chtra vi sinh vat va thé hién tinh chét sinh hoc.

Cac chuyén gia danh gia VLXD ngudn gbc sinh hoc la vat liéu
ctia thé ky XXI. St dung vat liéu sinh hoc la xu hudng tat yéu ctia
con ngudi hién nay va trong tuong lai.

HANH TRINH KHU' CARBON CHO NGANH XAY DUNG

Theo PGSTS Téng Tén Kién - Vién Nghién ctu va Ung dung
vat liéu xay dung nhiét déi (Trudng Pai hoc Xay dung Ha Noi),
phét trién VLXD nguén géc sinh hoc 1a xu hudng chung clia thé
gidi hién nay va Viét Nam khong ngoai €. Loai vat liéu nay c6 3
uu diém néi troi:

Th nhat, gidm phat thai khi carbon va bao t6n dugc nguén
tai nguyén thién nhién trong qua trinh san xuat vat liéu va thi
cong xay dung.

Thd hai, nguén trir lugng nguyén liéu clia loai vat liéu nay
rat déi dao néu lién tuc dugc bé sung, bai thuc vat chi can tréng
mai va c6 kiém soat.

Thu ba, khi VLXD c6 nguén goc sinh hoc két thic vong doi
€6 thé téi ché, tai phuc héi va tiép tuc phuc vu mé hinh kinh té
tuan hoan. Néu khéng thé tai phuc hoi thi loai vat liéu nay van
con tac dung khi dua vao méi trudng tu nhién, bé sung duéng
chét cho dat. Diéu nay cling phu hgp vai dinh hudng ctia Chinh
pht vé kinh té tuin hoan phat trién vat liéu xanh clia Viét Nam.

Trong tuong lai, xu huéng cac loai VLXD déu phai than thién
vGi méi trudng, c6 ngudn nguyén liéu téi tao bé sung, dap tng
dugc yéu cau vé tinh ca hoc clia cdng trinh, khéng gay doc t6
vdi méi trudng, bén viing theo thai gian, néu hét tudi tho c6 thé
tai st dung. .. Tat ca nhiing dac diém nay VLXD nguén géc sinh
hoc hoan toan c6 thé dap ting dugc.

Thé gidi da nhan thic dugc tdm quan trong ctia VLXD nguén
gdbc tU sinh hoc va nhiéu quéc gia dang xuc tién viéc ban hanh
cac chinh sach lién quan dén viéc sir dung vat liéu nay trong



Céng trinh The Smile ¢ Anh lam hoan tir g6 Udt Kim hirong.

cong trinh xay dung.

Vi du chinh phti Ha Lan da dat ra muc tiéu la lam cho nganh
Xdy dung hoan toan tuan hoan vao nam 2050.

Cilng tai dat nuéc Ha Lan, nha vi sinh vat hoc Hendrik Jonkers
thudc Truong Pai hoc Cong nghé Delft da phat minh ra bé tong
vi khuan 6 thé ty han kin cac vét nat, 16 réng méi khi ching
xuét hién. Loai vi khuan 1am ra da véi dugc Jonkers lua chon tén
Bacillus pseudofirmus hoac Sporosarcina pasteurii, chiing chiu
dugc néng va lanh, c6 thé séng t6i 200 ndm ma khong can 6-xi
va thuic an. Khi gdp nudc, ching sé tinh day va hoat déng, st
dung sira calcium lam ngudn thiic an, va tiét ra chat da voi, la
chat sé tu lap kin vét nut.

Hendrik Jonkers goi loai vat liéu han vét nit nay la bé tong vi
sinh (bioconcrete). D€ gitt cho vi khuan nay ng dong téi luc can
dén chang, Jonkers dua vi khuan vao chita trong cac bao nang
nho, loai c6 thé phan hly sinh hoc, bén trong chiia chat dinh
dudng cho vi khuan. Trén dung dich chiia cac bao nang dé vao
hén hop xi miang d6 bé téng, khi két cdu bé tong xuat hién vét
nut, nudc mua chdy vao vét niit lam cho bao nang phan hay, vi
khuan gap nudc va khong khi sé tinh day, bat dau qua trinh san
Xuat ra da voi va lap kin vét nit trong thai gian khong qua 3 tuan.
Ngoai ra, cling c6 thé bom dung dich chira loai vi khuan nay vao
vét nut trén két cdu bé tdng sén c6 dé chung tu gén kin vét nut.

Tai Phap, chinh phu da cong b ké hoach cho mét luat bén
viing sé dam bao tat ca cac tda nha cdng cdng mdi dugc xay
dung tur it nhat 50% g6 hodc cac vat liéu tu nhién khac. Bién
phap nay sé dugc thuc hién trong ndm 2024 va anh hudng dén
tat ca cac toa nha cong cdng do nudc Phap tai trg.

Phap ciing da c6 tac gia nghién ctru st dung ndm dé hinh
thanh cac loai d4 tu nhién, gidng nhu san xuat da san ho nhan
tao, nhung c6 ngudn goc tur thuc vat, téc dé nhanh hon va
chi phi san xudt vé nang lugng cling nhu qua trinh phat thai
carbon thap hon.

Tai Viét Nam, mac du chua c6 van ban cu thé quy dinh vé
viéc san xudt va st dung VLXD c6 ngudn gbc sinh hoc, nhung tai

Hy-fi, cdu triic quy mé lém dau tién dwoc lam bang gach soi nam.

Quyét dinh s6 1266/QD-TTg ngay 18/8/2020, Thii tudng Chinh
phu da phé duyét “Chién lugc phat trién VLXD Viét Nam thdi
ky 2021 - 2030, dinh hudng dén nam 2050”, trong d6 c6 dinh
huéng khuyén khich phat trién cac loai san phdm VLXD tan
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dung t6i da nguén tai nguyén thién nhién nhu phé thai va cac
san pham vat liéu ¢ tinh bén viing, than thién méi trudng. Bén
canh d6, Chién lugc ciing dinh hudng viéc phat trién nganh
cdng nghiép san xuat VLXD dat trinh do tién tién, hién dai; san
pham co6 chat lugng dat tiéu chudn quéc té, st dung nang lugng
tiét kiém, hiéu qua, cé nang luc canh tranh cao trén thi trudng
quoc té, dap ting nhu cau cla thi trudng trong nudc.

Dac biét, thuc hién cam két cta Viét Nam tai HOi nghi cac
bén tham gia Céng udc khung clia Lién Hgp quéc lan tha 26
(COP26) va khang dinh clia Thu tuéng Chinh phit Pham Minh
Chinh tai H6i nghi COP28 vé dat muc phat thai rong bang "0”
vao nam 2050, viéc phat trién san xuat VXLD ludn phai thuc
hién sir dung nang luong tiét kiém hiéu qua, tiing budc thay
thé nguyén vat liéu gdy phat thai khi nha kinh; giam, thay thé st
dung nhién liéu héa thach s6m nhat c6 thé.

Diéu nay cho thdy, Viét Nam ciing dang tich cuc, cht déng
trong viéc trién khai nghién ctru va tng dung cac VLXD bén
viing, giam phat thai carbon, than thién véi moéi trudng nham
hién thuc héa cac cam két quoc té.

PGS.TS Tong Ton Kién cho rang, véi loi thé clia Viét Nam,
nguén nguyén liéu dé san xuat VLXD nguén goc sinh hoc rat
doi dao. Chung ta 6 thé tan dung tir chinh nguén phé thai va
phu pham trong qua trinh san xudt cdng - néng nghiép dé san
xuat ra loai VLXD nay.

Vi du, c6 thé dung phé phu pham trong sén xuét luong thuc
nhu rom, ra, tro trau, 16i ngo. .. dé san xuat cac loai VLXD ngudn
géc sinh hoc. Hay noi cach khac, gan san xuat VLXD nguén goc
sinh hoc v6i néng nghiép. Chang han, thu gom cac loai rom, ra,
ba mia,... d€ san xuat cac loai vé tdng c6t soi; cdc nha san xuat Ga
gao, sé tan dung trau dé lam nguyén liéu sdy cho nha may. Sau
d6, tan dung tro ti qua trinh dét trdu dua vao san xuat bé téng,
thuc hién nén kinh té€ tuan hoan tir day. Néu thuc hién dugc diéu
nay sé gitip st dung tiét kiém nang lugng, tiét kiém tai nguyén
thién nhién, nang cao ty Ié stir dung nguyén liéu, nhién liéu tai
ché& tir phé théi cong - ndng nghiép, gép phan phat trién nganh
Xay dung theo hudng xanh va bén ving.

DE XUAT SU DUNG MOT SO LOAI VAT LIEU PHU HOP
V61 VIET NAM
Hién nay, rat can thiét dé c6 dugc cac cong trinh hoan toan
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Véi lgi thé caa Viét Nam, ngudn nguyén
liéu dé san xuat VLXD nguén géc sinh hoc
rat doi dao. Ching ta c6 thé tan dung tu
chinh nguén phé thai va phu pham trong
qua trinh san xuat cdng - néng nghiép dé
san xuat ra loai VLXD nay.

PGS.TS Tong Ton Kién

khong tao ra khi thai doc hai trong toan b6 vong doi clia ching.
Nhu vay, cac nha thiét k&, cht dau tu... can chon céc loai vat liéu
giam lugng phét thai carbon, bao gém tat ca lugng khi thai dugc
tao ra bdi qua trinh san xuat vat liéu cling nhu qua trinh xay dung.

ThS.KTS Nguyén Ngoc Uyén - Vién Khoa hoc cdng nghé xay
dung (IBST), da dé xuat st dung mét s6 VLXD nguén géce sinh
hoc tuong d6i phu hgp vai Viét Nam hién nay va trong tuong
lai gan nhu sau:

VE két cau, c6 thé sir dung vat liéu gb ép cho phan cot, dam.
St dung g6 van ép nhiéu I&p (Cross laminated timber goi tat la:
CLT) va g6 Glulam (Glued Laminated Timber: nhiéu I1&6p gé cau
trdc véi nhau bang chat két dinh) cho san nha, mai. Gé CLT va
Glulam c6 thé dugc san xuat phat trién tr cac loai g6 trong tang
trudng nhanh (g6 théng, pine & spruce), keo, tram (acacia) hay
chabol. Véi diéu kién tu nhién va nguén cung keo, tram kha doi
dao, viéc phét trién Glulam, CLT chinh la mét co hoi dé nang cao
gia tri cho gé riing, thay thé dan cac san pham gia tri thap nhu
dam g6 tai Viét Nam.

Véi nhing cong trinh dudi 3 tang, cd thé sit dung tre truyén
théng hodc tre ép cong nghiép cho két cau va kién tric cong
trinh, nang cao ban sac kién tric Viét Nam.

V& vat liéu hoan thién trong va ngoai cong trinh, c6 thé sttdung
cac vat liéu nhu: san tre gé ép, ngoai nha c6 thé dung tam xi mang
Cemboard cao cap dam bao chdng tham, chng chéy véi thanh
phan la xi mang két hgp dam go tinh ché va cac phu gia, cac vat liéu
trang tri noi that trong va ngoai nha c6 thé [a gé cdng nghiép hoac
ngudn gbc tirgd hap phap. .. Ngoaira, ¢ thé sirdung tre lam gian
gido hay sgi ndm st dung lam bao bi cac VLXD...

C6 thé thdy, uu diém ctia VLXD nguén gbc sinh hoc la rat 16n,
nhat la viéc gép phan giam phat thai carbon va bao ton dugc
ngudn tai nguyén thién nhién trong qua trinh san xudt vat liéu
va thi cong va van hanh céng trinh xay dung. Cac nguyén liéu
€6 thé tai tao va tai ché la nhimng diéu kién tién quyét cho mét
nén kinh té tuan hoan.

St dung VLXD c6 nguén géc sinh hoc la xu huéng tat yéu
cUa con ngudi hién nay va trong tuong lai. Hy vong, trong thai
gian tGi cac co quan chic nang sém ban hanh cac tiéu chuan,
quy chuén ky thuat, quy dinh vé ty & dp dung loai vat liéu nay
trong céng trinh xay dung, gop phan dua nganh Xay dung Viét
Nam bét kip su phat trién ctia nganh Xay dung trén thé gidi.
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Tét dén xudn vé, thdy tré Kién
tric tiép tuc lan tod tinh thdan
tuong than, tuong di chung tay
cling céng déng mang lai hoi
dm cho nhirng dém déng gid

e e ————— lanh, va tét dén gan hon vai
PGS.TS.KTS Lé QL', cdc hoan cénh khé khan.

Hiéu truong Truwong PH Kién triic Ha Nji.

U méi khi Tét dén xuan vé, thay va trd Trudng Dai

hoc Kién tric Ha Néi lai ron rang tat bat chuén bi

cho chuang trinh tinh nguyén mua déng hudng vé

cac em hoc sinh tai cac vung cao khé khan cua té
quéc ciing nhu cac déi tugng yéu thé tai Ha Noi.

Chuong trinh Dong Am ndm nay véi cht dé Hoi 4m dém
déng - tét xa thém gan véi mong mudn clia thay va tro Kién
tric mang tGi su @m ap cho cac em nhoé ngudi dan toc & Ban
Tén, xa Van Lang, huyén Dong Hy, tinh Thai Nguyén. Xom Ban
Ten la xém kho khan nhat ctia xa Van Lang véi hon 400 nhan
khdu 100% la ngudi dan téc H'Méng véi nhiéu hd nghéo.
Chuong trinh dugc té chuic truc tiép tai diém trudng tiéu hoc
s6 2 Van Lang - Diém Ban Tén. Trudng man non clia Xom la 1
day nha cap 4 dugc xay khép kin véi 3 phong hoc cho 3 I6p va
1 bép dun tap thé. Hién tai phan san cla cac phong hoc déu
da xuéng cap gay kho khan cho cong tac hoc tap va giang
day. S8 lugng hoc sinh: tiéu hoc hon 140 em, man non hon 70
em trong dé 100% la dong bao dan tdc H'Méng.

CONG DOAM - DOAN THCS HO CHI MINH TRUONS DAL ngcmmm:mm
DO SINH VIEN TINH NGUYEN

Ba2Px

© 26/01 - 28/01/2024
B&n Tén-Van Ling
9 Bdng Hy-Thai Nguyén

(L] 30/01/2024
Mha thi diu
Truding BH Kién tric HN.

Trong khéng khi cla mua Xuan dang vé, troi dat déi thay
va cay la dang dam choi nay 10c, tat ca xa hoi déu hao hic
va tat bat chuan bi hoan thanh cac céng viéc cudi nam, mua
sam va chuén bi dén tét. Tuy vay, véi nhiéu ngudi thi Tét lai
trd thanh ganh nang va cam giac tét van con & rat xa vi cudc
s6ng vat va muu sinh. Chuang trinh véi mong muén mang lai
hai &m dém déng va dua khéng khi am dp dam am tinh cdm
lai v&i tat cd moi ngudi. Tinh cdm cla thay va tro Kién tric
mong muén duac lan toa va chia sé véi cong dong.

Nam nay, thay va tro Kién trdc mang téi cho cac em hoc
sinh cGa diém trudng ban Tén 131 4o dm, 10 chan dm, 10
thung my tém, 1 cong trinh thap sang dudng qué véi 7 dén
nang lugng mat trgi va 1 cong trinh thanh nién “Tranh Tudng
Bich Hoa”. Ngoai ra, thay c6 va cac ban sinh vién tinh nguyén
cling chuén bi 10 phan qua cho cac gia dinh khé khan, hon
500 quyén vé, va nhiéu phan qua la banh keo dé tang cho
diém trudng ban Tén va cac em hoc sinh. Cac phan qua du
van con han ché nhung la tinh cdm va su chan thanh cla
Trudng Kién trdc khi mang lai chat hoi dm cho vung cao.

Sau chuong trinh tai Thai Nguyén, cac thay c6 va cac ban
sinh vién sé tiép tuc thuc hién chuong trinh g6i hon 300 chiéc
banh chung tdng cho nhitng hoan canh kho khan tai Ha Noi.

PGSTS.KTS Lé Quan, Bi thu Bang uy, Hiéu truéng Nha
trudng chia sé “Chuong trinh Béng Am 13 chuong trinh
thuong nién dugc Cong Poan va Boan Thanh nién trudng
thuc hién trong nhiéu ndm qua va la truyén thong tét dep
clia thdy va tré Nha trudng huéng téi cong déng. Muc dich
guan trong clia chuong trinh la nham chia sé véi cac em hoc
sinh nghéo con dang gap rat nhiéu khé khan, thiéu thén tai
cac xa vung sau, vung xa trén khdp moi mién dat nudc cé
dugc 40 am mua doéng. Cling nhu phat huy tinh than tuong
than, tuong ai, ndng cao nhan thuc, khoi day su doan két gan
bé, tinh yéu thuang dat nudc, con ngudi trong moi can bo,
ngudi lao déng va doan vién thanh nién, tham gia chia sé
nhing khé khan vai déng bao ctia minh, phat huy tinh than
“La lanh dum 13 rach”,"Mot miéng khi d6i bang mot géi khi
no”.Dong thai chuang trinh cling 1a ca hoi rén luyén giao duc
doan vién, sinh vién Nha trudng khong chi say mé trong hoc
tap ma con hoc cach yéu thuong va chia sé véi cong dong”.

r
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INSEEva) hanh) trinly thue: hien cam, két
pidit: tri€in bem viing tai Vigt Nam,

' ES 4 il
n‘! T TiMALL

— le 30 nam hodl'gh

gtabWet Nam, INSEE mong muon lan téa hinh anh thuong

: hle'i 16ng €hi qua:wiec cung cép nhiing sanspham vat lieu chat lugng hang dau,
-’_ﬂ on d6i véi cac hoat déng chung tay xay dung mot cuoc song tot dep va dang
' song hon, dung véi tuyen ngon thuong hiéu “Ving Xay Cuoc S6ng” ma INSEE da

dat ra va theo dugi.

MUC TIEU BEN VUNG LONG GHEP XUYEN SUOT
CHUOIGIA TRI

Nhan thay tiém nang phét trién manh mé cac san pham
VLXD tai thi trudng Viét Nam, INSEE da dé ra chién lugc hoat
déng dai han tai day théng qua cac muc tiéu bén viing dugc
16ng ghép xuyén suét chudi gia tri ciia Céng ty. INSEE da tr&
thanh don vi tién phong cung cdp cac san phdm VLXD bén
viing vGi chat lugng hang dau tai khu vuc mién Nam Viét
Nam, dap Ung tat ca cac tiéu chi ctia cong trinh xanh théng
qua b6 san pham, dich vu bao gém: Xi mang dan dung va
céng nghiép, viia xay dung, xi mang g6 CONWOOD va dich
vu quan ly chat thai.

Bén canh viéc nghién ctru va phét trién danh muc san pham
toan dién, dm bao cac tiéu chuan cao nhat vé chat luong, INSEE
ludn tién phong mang dén nhimng gia tri vugt troi cho khach
hang, tap trung vao viéc t6i uu va xanh hoa céng trinh xay dung.

Bén canh nhiing né luc duy tri hoat déng kinh doanh dé
gitrviing vi thé dan dau trong nganh san xuat, cung cap VLXD
va x0 ly chat thai tai mién Nam Viét Nam, INSEE nhan thay
trach nhiém ctia minh d6i véi muc tiéu bao vé méi trudng va
phat trién cdng déng cling can dugc quan tam.
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Tai INSEE, cong ty khong nhiing kiém soat phat thai CO,
thap nhat trong nganh, & muic 379 kg/tan xi mang san xuat
(s6 liéu nam 2022), ma con mang dén nhing chuong trinh
gilip nang cao nhan thic vé bao vé méi trudng nhu “Déi rac
nhan qua” dé tuyén truyén va huéng dan phan loai rac tai
nguén cho ngudi dan.

Thong qua cudc thi INSEE Prize, cdng ty khéng chilan tda
xu huéng xay dung bén viing va trién khai du an cla nhém
sinh vién dat gidi, ma con két hop té chiic cac budi hoi thdo
vé xu hudng cong trinh xanh tai nhiéu trudng dai hoc trén
toan quéc.

Ngoai ra, INSEE da t6 chiic nhitng budi dao tao cho ddi
ngl cong nhan vién tai nha may khach hang dé giam thiéu
nhirng rdi ro tdc ddng dén maoi trudng. Dién hinh nhu chuang
trinh dao tao “Ung phé su c6 tran dé héa chat khan cap” da
trang bi kién thic cho khach hang vé nhiing phuong én va
trang thiét bi xr ly, mét phan nao dé giam thiéu nhing tac
déng dén méi trudng do tran d6 héa chat nguy hai gay ra.

PHAT TRIEN CONG PONG NHAT QUAN VA DAI HAN
Dai véi muc tiéu phat trién cong dong, INSEE da khong ngiing
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. Nha may,tich hop cong nghé: by

cao INSEE Hon Chong tai %
én. Luong, tinh Kién Giang ===
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< INSEE
INSEE VIET NAM

VA HANH TRINH THUC HIEN CaM KET XAY DUNG
CONG BONG BEN VIHG TAI VIET NAM

INSEE va hanh trinh thiee hién cam két xdy dung cong dong
bén vitng tai Viét Nam.

.3*::- Tansa b:.'-,-l. {}
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Ong Pao Nguyén Khanh - Truéng Bo phdn Phat trién bén viing INSEE Viét Nam nhdn gidi
thwéng “Doanh nghiép vi Cong dong” lan thir 5 lién tiép do Tap chi Saigon Times trao ting.

nd luc thuc hién mét cach nhat quan va dai han trong nhiéu nam.
Céng ty tap trung vao muc tiéu phat trién ca sé ha tang & cac
vung ndéng thon noi cac nha may ctia INSEE hoat déng.

Tinh dén nay, INSEE da cai tao va xdy dung 25 ngdi nha
cho céc hé dan can dugc gidp d6, hon 120 km dudng duoc
bé tong hda va 14 cay cau dan sinh dugc xay dung véi mong
muén gop phan mang dén cudc séng 6n dinh va an toan hon
cho dan cu tai dia phuong.

Trong nam 2023, INSEE da tai trg hon 500 thé bao hiém y
té€ cho hoc sinh c6 hoan canh khé khan, t8 chiic chueng trinh
hi€n mau nhan dao (2 1an/nam), kham stic khée va cap phat
thuéc mién phi cho gan 700 ngudi cao tudi tai huyén Kién
Luong, tinh Kién Giang...

INSEE ciing dang trién khai xay dung trudng hoc Kién Binh
2, gitip tao diéu kién cho hon 700 em hoc sinh thudc hé nghéo,
gia dinh ndng thon va dan toc thiéu s6 dugc dén trudng.

Dong thdi, trong quy 1V/2023, INSEE da té chic budi hop
mat cac bén hitu quan thudng nién nam 2023 tai huyén Kién
Luong, tinh Kién Giang. Théng qua nhing phan trao ddi
c&i m@, INSEE da 1ang nghe phan héi tir cac bén hiu quan
vé nhiing hoat déng ma INSEE da va dang trién khai. Céng
ty cling ghi nhan nhiing y kién déng gop dé tiép tuc lén
ké hoach thuc hién véi mong muén dap Ung nhu cau cua
nhiing doi tugng thu hudng trén dia ban.

Nho tap trung can bang cho 3 tru cot quan trong, INSEE
dugc vinh danh trong nhiéu giai thudng uy tin nhu Top 100
Doanh nghiép Phat trién bén virng (CSI award) 8 nam lién
ti€p, Top 40 Doanh nghiép vi cdng d6ng (CSR Award) 5 nam
lién ti€p, giadi thudng Doanh nghiép Xay dung & Cung cap
VLXD tiéu biéu, Top 100 Noi lam viéc tét nhat Viét Nam 4 nam
lién ti€p va giai thudng "Nhan su xuat sdc 2023", hang muc
Pao tao & Phat trién.
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GEC phat trién céng nghé xay dung xanh -
huéng téi phat trién bén viang trong xay dung

> CEO TA QUANG HUY", TS NGUYEN NGOC THANG™

THIET KE HUGNG TG1 PHAT TRIEN BEN VUNG

Trong linh vuc ky thuat va cong nghé xay dung, thiét ké
bén viing tap trung vao viéc thiét k& nha & va cong trinh vai
cactinh nang nhutiét kiém nang lugng, st dung nguén nang
lugng tai tao, t6i uu hda anh sang tu nhién, st dung vat liéu
tai ché, than thién véi moi trudng, va phan tich chu ky doi
s6éng clia san pham dé t8i da héa su bén ving. Tuy nhién
khi m& rong khai niém bén viing dugc hiéu la moét qua trinh
thuc hién xay dung dam bao rang cac san pham céng trinh
dugc phat trién véi muc tiéu gidm thiéu tac dong xau dén
moéi trudng va xa hoi, dong thoi toi da hda hiéu qua kinh té
va tién ich cho nguai sir dung.

Pé dat dugc muc tiéu nay, cac nha thiét ké sir dung cac
ky thuat va phuang phap thiét ké méi, dong thai huéng téi
ap dung giai phap cdng nghé xay dung mdi, hién dai dé dam
bao rang qua trinh xdy dung dap Ung dugc nhiing yéu cau
rdt ngan vé thai gian thi céng, than thién véi moéi trudng.
Céng ty CP Pau tu phat trién Cong nghé GEC la mét trong
nhiing cong ty hang dau trong linh vyc xdy dung nha tron
g6i véi cong nghé chau Au hién nay. Cong nghé xay dung
chau Au dugc GEC ap dung va phat trién véi muc tiéu mang
lai nhiing sdn pham chat lugng cao, tién nghi va an toan cho
khach hang déng thai huéng téi cac muc tiéu phét trién bén
ving nhu da néu.

PINH HUGNG PHAT TRIEN XAY DUNG NHA TRON
GOI VOI CONG NGHE CHAU Au

Trong nhitng nam gan day, phat trién cong nghé xanh,
sach, than thién v&i moi trudng vao linh vuc xay dung dang
tré thanh mot xu thé tat yéu tai Viét Nam. Trong xu thé do,
két cdu lién hop thép - bé tong vai cdng nghé san xuat va lap
ghép cau kién chiém uu thé hon ca nha vao kha nang chiu
luc cta cau kién dugc nang Ién va nhat la tao dung dugc hé
két cau than thién véi méi trudng. Binh huéng céng nghé
trong chién lugc phat trién ctia Cong ty CP Dau tu phat trién
Cong nghé GEC hudng t6i st dung thanh thao nhiéu cong

*Céng ty CP Pdu tw Phdt trién Cong nghé GEC.
**Khoa Cong trinh, Truong Pai hoc Thuy loi.
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nghé va bién phap ky thuat xay dung tién ti€n nhu: Hé théng
két cadu dam cot Gubeam, cdng nghé lap ghép tam tudng bé
téng réng, San bé tong siéu nhe.

Nhing cong nghé mai nay theo dinh huéng xay nha theo
c6ng nghé chau Au cia GEC vuan téi nhiing uu diém vugt
tréi nhu:

Thi nhat, gidm thoi gian thi céng. Hé GuBeam la mét
cong nghé mdéi trong xay dung tai Viét Nam dugc nghién
clru phat trién, tng dung hiéu qua bai déi ngl chuyén gia
clia GEC duya trén nguyén ly lam viéc lién hgp thép bé tong,
két hgp hé khung véi tam san, tudng réng nhe theo cong
nghé chau Au. Vai viéc sit dung céng nghé ché tao cép pha
bé tong duc san thay thé c6p pha luan chuyén & day via két
hagp thi cong lap ghép vai thi cong toan khéi nén sé rat ngan
tién do thi cdng xay lap tai hién trudng, c6 nhiéu du an GEC
da trién khai rut ngén tién dé tir 50-70% so vdi cong nghé
thong thudng hién nay.

Th hai, gidm chi phi két cdu méng céng trinh, hiéu
qua lén dén 10%. Nhd két hgp dugc hai loai vat liéu la bé tong
cudng do cao va thép boc ma kém cling cdng tac chiu luc, hé
dam c6t GuBeam da gidm nhe dang ké trong luong két cau. Hé
két cau co trong lugng ban than nhe hon va kha nang chiu luc
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t6t hon so véi cac loai cau kién truyén théng; két hop vdéi viéc
st dung tdm tudng lap ghép, san bé tong siéu nhe sé giam
tai trong tac dong xuéng maéng cho cong trinh. Véi uu diém
nay, xay nha theo cong nghé chau Au 13 giai phap t6t cho céng
trinh cao tang xay dung trén nén dat yéu.

Thi ba, hiéu qua téi uu cho chi dau tu vé tién doé va
chi phi. Hién nay cong nghé xay dung phd bién gan lién véi
cac cbng tac tai chd nhu gia cong cét thép, 1ap dung van
khuon, cot chéng... phan nao lam tiang thdoi gian thi cong,
doi hoi s6 lugng nhan cong tai cong trudng 16n, mat bang
kho bai gia cong réng rai va gdy 6 nhiém moi trudng. Voi
nhirng gidi phap cong nghé cta GEC dua ra khong chi gitp
kiém soat chat lugng vat liéu va rat ngan tién do thi cong xay
Idp ma con han ché t6i da muic d6 anh hudng 6 nhiém té&i moi
trudng do viéc thi cong bé téng cét thép toan khai tai cong
truong nhu hién nay [3].

Thir tu, hiéu qua giai phap chiu luc va téi uu héa thiét
ké. Hé dam GuBeam véi dac diém tiét dién va cau tric nhu da
néu dugc st dung thiét ké linh hoat dudi so d6 tinh dang dam
don gian mot nhip, dam lién tuc nhiéu nhip hodc dam don
nhip c6 dau thita; pht hop véi nhiéu phuong an két cau chiu
luc khac nhau. Két cau bé téng c6t thép boc thép cling hon
bé téng cot thép, san GCF chéng 6n, chdng rung tét, lién két
nut khung linh hoat la uu diém 16n trong thiét ké khang chan.

Ngoai ra, ddm GuBeam két hgp vsi bé tong thanh mot
khéi do6ng nhat nam chim trong san, nén giam dugc t6i da
chiéu cao clia dam dén 50%. VGi tinh nang nay GuBeam lam
t6i uu hdéa khéng gian ding cé thé ting s6 tang khai thac
trén cung mot chiéu cao quy dinh, tao bé mat trdn phéng
tang tham my, gidm chi phi tran gia, nguyén vat liéu, tai

www.tapchixaydung.vn

trong, giup viéc lap dat cac hé théng ky thuat dé dang hon.
Mat khac tiét dién GuBeam dugc tao hinh ti ban tam dap
ngudi tiét dién hinh chit U, C t6 hgp va cho phép d& tat cac
loai san nhu: san dé tai chd, san duc san, sén réng, san du tng
luc, san ton.

VGi viéc khong ngling nghién ctu phét trién tng dung
cdng nghé mdi trong xay dung, tinh toan téi uu hoa tiét
dién cdu kién, giam trong lugng céng trinh, gidam két ciu
mong noi riéng va chi phi dau tu xay dung néi chung. Cong
nghé xay dung ma Cong ty CP Dau tu phat trién cong nghé
GEC ap dung dong thai véi thi cong khéng cép pha sé rat
ngan thai gian thi cong 13p dung va than thién véi moi
trudng; ¢ thé khang dinh rang GEC da phat trién sé khai
dau cho xu hudng cong nghé xay dung nha tai Viét Nam
trong nhitng ndm t&i day.
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PHAN VIEN KHOA HOC CONG NGHE XAY DUNG MIEN NAM (IBST/S):

Khang dinh vi thé trong nghiéen cuiu

khoa hoc, chuyén giao cong nghé, phuc vu
quan ly nha nuéc caa Nganh, trién khai

cac dich vu ky thuat

hanh lap vao nam 1997 tai thanh phé H6 Chi Minh,

trong gan 30 nam qua, vGi chiic nang dai dién cho

Vién KHCN Xay dung - BO Xay dung & khu vuc phia

Nam, Phan vién Khoa hoc Céng nghé Xay dung Mién
Nam (IBST/S) luén hoan thanh t6t cac nhiém vu dugc giao,
g6p phan khéng nhé vao thanh tich chung cta Vién KHCN
Xay dung, clia nganh Xay dung.

NGHIEN CUU KHOA HOC:

Nghién ciu cac dé tai gan vai dac trung cda khu vuc
phia Nam:

Nghién ctru két cau mong st dung ctr tram; Ké str dung
ctr uUHPC; Nghién cttu va chuyén giao cdng nghé sir dung tro
bay Nhiét dién Duyén Hai dé ché tao bé tong cho khu vuc
phia Nam va cho san lap; Nghién ctu sir dung tro bay cho
bé tong chéng nhiém man, chua phén BBSCL; Nghién ctru
st dung tro bay két hop xi 16 cao nghién min cho bé téng
ch6ng nhiém man, chua phén BBSCL; Nghién ctu xay dung
dudng 6ng ky thuat ngam bang phuong phéap khoan kich
ngam theo huéng ngang; Nghién ctiu bé tdng cudng do cao
- UHPC; Nghién ctru VLXD phuc ché Nha thg Duc Ba, TP. HCM
va nhiéu dé tai nghién ctru o tinh thuc tién khac.

Thuyc hién cdc nhiém vu nghién cttu véi cdc co quan nha
nudéc va véi doanh nghiép.

CHUYEN GIAO CONG NGHE:

Chuyén giao cong nghé thiét ké/thi cong xu ly lan/
nghiéng céng trinh; Chuyén giao cong nghé dng luc trudc
cdng sau; Chuyén giao cdng nghé cap tng luc trudc cang sau
ngoai tiét dién; Chuyén giao cong nghé gia cudng két cau
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(ma rong tiét dién, dan CFRP ngoai tiét dién ...vv), cac cong
nghé thiét ké/thi cdbng chéng an mon bé tong va két cau
thép; Chuyén giao cdng nghé san réng; Chuyén giao céng
nghé cau néng thén bang bé tdng cudng déd cao (UHPC) cho
cac tinh mién Tay.

PHUC VU QUAN LY NHA NUGC CUA NGANH XAY DUNG:

Tham gia phd bién ki€n thiic ki thuat, phap ly cho cac dia
phuong phia Nam theo cac chuang trinh ctia B6 Xay dung va
Vién KHCN Xay dung.

Giam dinh su ¢6 cong trinh xay dung, kiém dinh xac dinh
nguyén nhan sy c6.

Tham gia phuc vu qudn ly nha nudc trong linh vuc quan
ly chat lugng cac phong thi nghiém LAS-XD.



Phén vién KHCN Xdy dung Mién Nam
hién c6 6 phong ban chic nang co
nhiém vu trién khai thu'c hién NCKH,
phuc vu quan ly nha nuédc; dao tao va
chuyén giao céng nghé; gidm dinh,
kiém dinh xdy dung; hop chudn - hop
quy; tu'vdn thiét ké, thdm tra; Tu'vdn
gidm sdt, quan ly du dn; khdo sdt,
quan trdc; thi nghiém VLXD cdu kién
va céng trinh thi cong.

IBST/S

TRIEN KHAI CAC DICH VU KY THUAT:

Thé manh cta Phan vién Khoa hoc Cong nghé Xay dung
Mién Nam:

-Dao tao nang cao kién thiic chuyén mon, kién thiic phap
ludt trong linh vuc xay dung;

- Khdo sat dia hinh, khéo sat dia chét;

- Quan trac lun/nghiéng, quan trac dia ky thuat, quan trac rung;

- Thiét k&, tham tra thiét k&, t6i uu hoa thiét ké linh vuc két cau;

- Kiém dinh chét luong, giam dinh tu phép;

- Quan ly dy an, tu van giam sat;

- Thi nghiém coc, thi nghiém dat nén, thi nghiém VLXD,
thi nghiém linh vuc PCCC;

- Ching nhan hgp quy/hgp chuan;

- Thi céng xU ly 1an, thi cdng gia cudng két cau, thi cong
sfa chita cong trinh, thi cong chéng tham/chéng an mon.
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“Nhén dip xudn vé, Cong ty C6 phin Trung Nam xin kinh chiic tét ca
Quy khéach hang, Quy doéi tac mét nam mdéi an khang thinh vwong”
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:l CONG TY CO PHAN TRUNG NAM HOTLINE: 0932 333 868 ?5.1:)' i
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TRU SO CHINH: CHI NHANH PHIA NAM
$0 55 Dudng Gidi Phong, Phudng Dang Tam, Dia chi BKKD: 43H Ho Van Hué,Phuang 9, Quan Phii Nhugn, TP. Ho Chi Minh
Qu3n Hai Ba Trung, Thanh phd H3 Noi Dia chi giao dich: Lau 1, S6 59, Budng 31E, P. An Phi, TP Thi Biic, TP Hd Chi Minh
~ (024) 3869 6570 == info@ccu.vn & http://ccu.vn » 0972 084 888 s= cousouth@ccu.vn

i .
Tu van kiém dinh thi tai . Khu nha & thdp'tang K52
cau Vinh Tuy 2 - H3 Nai AN Daiwoo Vina, Khir da‘thi Tay Ha Ta

o Cong tyTNHH Tuvéan Dai hocXay dung - CCU (Consultancy Company Limited of University of Civil Engineering) tién than Ia doanh
nghiép Nha nuéc dugcthanh 1ap ngay 02/11/2000. Tirngay 26/06/2013, CCU chuyén déi m hinh hoat dong sang hinh thiic (ong
ty TNHH theo Luat Doanh nghiép (Gidy chiing nhdn Dang ky Doanh nghiép s6 0101098048 do S6 K& hoach va Dau tu Ha Noi cap).

o (CU dugckeé thiia cac hoat ddng thiét ké, san xuat cia nhiéu xi nghiép thiét ké, cac trung tam nghién ciiu ting dung khoa hocky
thudt cta Trung Dai hocXay dung tirkhi thanh 1ap ndm 1966 dén nay.

e (CUlanoihdi tu ctia nhiéu chuyén gia hang dau trong linh vucXay dung, cac Kién tricsu, Ky sutainang, khao khat chung tay tao
nén nhiing cong trinh xanh ddm bo hai hoa giiia tinh tham m§ va céng ndng, mang lai lgi ich lau dai cho ngusi sit dung va chi
dau tu. V6i chang dudng hon 20 nam xay dung va phat trién, CCU da khang dinh dugcvi thé |amét trong nhiing cng ty hang dau

e

=5
%ﬁnhthu@cdu e . ViétNam trong linh vucTuvan X3y dung véi gia tri cot 16i: Chuyén nghiép, Chatlugng, Uy tin - CCU. Sudong hanh, hop tac ciia Quy
et

A'!llgthiéll nhi Ha Ni PR Khach hang, QuyDéi tacla vinh hanhva ddng luc phat trién ngdy cang manh mé cia ching toi.
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Trdi qua bé déy lich sir 125 nédm ra ddi va 94 ndm truyén thdng Céch mang, hién nay
Téng céng ty Xi mdng Viét Nam (VICEM) c6 10 nha mdy véi 7 thuong hiéu va 16 day
chuyén céng nghé vdi cong sudt khodng 30 triéu tdn xi mdng/ndm. Cac nhd may
clia VICEM cé cdéng nghé tién tién, thiét bi hién dai tir cdc nuéc EU, G7. Bat nhip theo
cdch mang céng nghiép 4.0, VICEM dang tiép tuc tdi cdu tric méd hinh td chuc, ddi
md&i sdng tao, nghién clu cdng nghé xi mdng theo hudng khéng phdt thdi, tuén hodn
tu nhién, bdo vé mai trudng, tiét kiém tdai nguyén va st dung nguyén, nhién liéu bang
bun thai, rdc thdi thay thé mét phdn nguyén, nhién liéu khéng tdi tao. VICEM xdng
dang vai tro tru cét nganh xi méng Viét Nam!

'vn,- Icantﬂctgutcemun

DBia chi: S6 228 Lé Dudn, phusng Trung Phung, quan Béng Ba, Ha Noi




§ Ka Thanh Son, huyén Kim Bang, tinh Ha Nam
. 0226 3851323 = 0226 3851320

@ vicembutson.com.yn
&= \anphong@vicembutson.com.vn

Vicem Biit Son khanh thanh Dy an “Dau tu xay dung VICEM Biit Son td chiic Phong trao thi dua “NGAY THU SAU XANH”
cong trinh tan dung nhiét thira khi thai day chuyen 1
va day chuyén 2 dé phat dién”
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Céng nghé téi uu Tdn tdm dong hanh Gidgi phdp linh hoat Tudn tha quy dinh
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1f KHAI GIANG
NAM HOC 2023-202
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-
;ﬁﬂmﬂlﬂ;ﬂﬂﬂ@@mmﬂm@ﬂ C HJ.{ T LUONG - NANG PBONG
NHAN]LUCIKAY,DUN CHAT,LUGNG CAD THED,BINH HUGNE ING DUNG TRUGNG COVALTRO

' QAN TRONG TRONPHAT,TRIEN KINHTE KU VUC OBSELVACA NUGC!

% 3
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® Muctiéunam hoc2023-2024, Truéng Dai hocXay dung Mién Tay
phan dau thuc hién tuyén sinh dat 70% chi tiéu dugc giao; Ty Ié sinh

vién da diéu kién du thi tot nghiép dat 80%; Ty Ié sinh vién tét nghiép
ratrudng so vdi ty 1 sinh vién d diéu kién du thi tot nghiép 95%; Ty 1é m
sinh vién kha, gi6i, xuat sac dat 25%; 80% don vi thuéc truong dat danh
hiéu Tap thé lao ddng tién tién, trong d6 ¢6 50% don vi dugc dé nghi tap thé
lao d@‘ Xuat sac; 30 dé tai nghién ciiu khoa hoc cp co's6; 60 bai sang kién, cai tién va bai bao khoa hoc; 10 chuong trinh
hgp tacquocte...

® TaiLékhai giang nam hoc2023-2024, B triéng Bo Xay dung Nguyén Thanh Nghi da ghi nhan nhitng né lucvuot khé
dé dat nhiing thanh qua tich cuc ciia thay va tro Trudng Dai hocXay dung Mién Tay trong nhiing ndm qua. Day la két qua ctia
swdoan két, nhat tri cia tap thé thay cd gido, can bd, cong nhan vién chitcnha truéng va su ¢6 gang ctia caclép sinhvién.

e Bo trudng Nguyén Thanh Nghinhdn manh, Truéng can tiép tuc quan triét va thuchién c6 hiéu qua Nghi quyét29 ciia
Trung wong vé d6i méi cin ban toan dién gido duc- dao tao; can cii chuong trinh hanh ddng ctia nganh Xay dung, yéu cau Wi ch. §i 208 Phd Ca Bidn. phing 3. TP Vi Long, tinh Vinh Long

Bién thoal: (0270] 3 825 803 - (0270] 3 823 657 - (0270) 3 839 768
Email: tuyensinh@mtu.edu.vn

Website. vwww.mtu.edu.vn

Facboak. vww .facebook.com/mtu.edu.vn

thuctién phat trién linh vucxay dung ciia DBSCL, @€ xac dinh diing muctiéu dao tao. Phan dauxay dung Trudng Dai hocXay
dung Mién Tay tré thanh truéng Dai hoc tién tién, chat lugng cao, dao tao da nganh, phat trién dong bd, phucvu cho su
phattriénbénvimngving DBSCL.
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Quan ly rdi ro cap nuéc dé thi bao dam
cdp nudc an toan - Kinh nghiém tu mét sé

nudc trén thé gioi

Risk management of urban water supply ensuring safe water supply - Experience from

some countries in the world

> THS PHAM NGOC CHINH', PGS.TS NGUYEN HONG TIEN?
'B6 Xay dung; Email: chinhphamngoc.dhkt@gmail.com
2Nguyén Cuc trudng Cuc HTKT, B6 Xay dung

TGM TAT

Ri ro va quén |y rii ro (QLRR) & nhirng vén dé tvong d&i mai &
Viet Nam. QLRR higu qua ca thé gap phan giam thiéu hodc loai
ba duge cac tac dang tigu cuc trong tuong lai cing nhu ca thé
tan dung duoc cac tac dong tich cuc cia rai ro. 0 Viet Nam trong
thiri gian qua da ca mat sé nghién cou vé OLRR da la: ALRR trong
hoat dang san xu#t kinh doanh ca doanh nghiép xay dung; QLRR
trong xay dyng; cac du an ddu tu phét trién da thi; dy an déu tu
x8y dyng cang trinh giao thang va trong du an dau tu theo hinh
thirc PPP. Tuy nhién bédo dam an toan trong cép nudc va QLRR
trong hoat dang cép nudc da thi heang tai bao dém an toan thi
chua duge nghién ciu ddy do. Nhigu nede trén the gidi da co
kinh nghiém trong BLRR nai chung va trong hoat dang cép nuwac
ni riéng, bai bao budc dau tdng hop kinh nghigm vé OLRR cap
nuac bao dam cép nedc an toan cia mat sd nudc trén the gidi
dé tr da rat ra mot s bai hoc cho Viet Nam.

Tir khaa: Rui ro; quén Iy rii ro; béo dam cép nurdc an toan.

ABTRACT

Risk and risk management are relatively new issues in Vietnam.
Effective risk management can contribute to minimising or eliminating
future negative impacts as well as taking advantage of the positive
impacts of risks. In Vietnam, in recent times, there have been a number
of studies on risk management: Risk management in production and
business activities of construction enterprises; risk management in
construction; urban development investment projects; traffic
construction investment projects; and investment projects in the form
of PPP. However, ensuring safety in water supply and risk management
in urban water supply activities towards ensuring safety have not been
fully researched. Many countries in the world have experience in risk
management in general and in water supply activities in particular. The
article initially summarises the experience in water supply risk
management to ensure the safe water supply of some countries in the
world, from which to draw some lessans for Vietnam.

Keywords: Risk: risk management; nsure safe water supply.

1. QLRR VA QLRR CAP NUGC BAO DAM CAP NUGC AN TOAN
-MOT SO KHAI NIEM

Theo Bach khoa toan thu Wikipedia thi quan ly rti ro la viéc xac
dinh, danh gia va uu tién hoa rui ro tiép theo la viéc ap dung hop ly
va tiét kiém cac nguén luc dé gidm thiéu, theo déi va kiém soat xac
suat xay ra hodc &nh hudng clia cac su kién khéng may hodc dé téi
da hoa viéc thuc hién cac co hdi. Muc tiéu ctia QLRR |a d& dam bao
su khong chédc chén nay khong lam léch hudng cac hoat dong cua
cac muc tiéu kinh doanh.

QLRR la qua trinh xac dinh, danh gia va xép hang cac rui ro c6
thé xdy ra ma qua dé thi cac bién phap hiu hiéu va nguén tai
nguyén can thiét dugc lua chon va ap dung vao thuc té dé han ché,
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theo déi va kiém soat cac kha nang xuat hién va /hodc cac tac dong
clia cac sy kién khong du bdo trudc [8].

Bao dadm cap nudc an toan la nhimng hoat déng nham giam
thiéu, loai bd, phong nglia cac nguy cg, rli ro gay mat an toan cap
nuGc ti ngudn nudc qua cac cong doan thu nudc, xt ly, du tri va
phan phoi dén khach hang st dung nudc.[9]

T khéi niém chung trinh bay & trén cho thay mét sé ndi dung cla
QLRR la mét trong nhiing néi dung quan trong trong bao dam cap
nuGc an toan va tir dé cé thé rit ra téng quat vé QLRR cdp nudc bdo dém
cdp nudc an toan d6 la qua trinh ti€p can mét cach hé théng va khoa
hoc tU nhan dang rai ro, phan tich - danh gia rdi ro, ting pho rui ro, gidm
s&t va kiém soat rdi ro trong hoat déng san xuat, cung cap va tiéu thu
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nudc sach déng thai té chiic quan ly tét qua trinh nay sé gép phan nang
cao hiéu qué bao dam cap nudc an toan.

2. VAITRO VA TAM QUAN TRONG CUA QLRR

QLRR ngay cang trd nén quan trong trong hoat déng san xuat
kinh doanh cta doanh nghiép. Moi hoat déng clia doanh nghiép
déu c6 thé xuat hién rdi ro. Doanh nghiép QLRR bang cach xéac dinh,
phan tich va danh gia xem liéu c6 can thay déi rdi ro bdng cach xu
ly rdi ro d€ dap Ung tiéu chi rti ro ciia doanh nghiép hay khéng. Bat
ctr doanh nghiép nao khi trién khai du an déu tiém &n nhiing rdi ro
nhat dinh nén viéc QLRR déng vai trd vé cung quan trong. QLRR
giup cho doanh nghiép ludng truéc dugc nhiing tinh huéng xau cé
thé xay ra va &nh huéng téi chat luong ctia du an.

N3m bét dugc tdm quan trong d6, T8 chic Tiéu chudn héa quéc
té€ 1SO da ban hanh 1SO 31000 vé quan ly rti ro, nham cung cap cac
nguyén tic, khudn khé va hinh thic quan Iy rdi ro mét cach minh
bach, hé théng va dang tin cay trong bat ky pham vi hodc méi
trudng hoat déng nao ctia doanh nghiép. Tiéu chudn nay da dugc
nhiéu nudc chap nhan thanh tiéu chuan quéc gia. & Viét Nam tiéu
chudn nay dugc chdp nhan thanh tiéu chudn quéc gia TCVN ISO
31000:2011 tir nam 2011.

Tém lai, QLRR Ia mo6t phan quan trong ctia quan ly doanh nghiép
gilp bado vé va téi uu hda st dung tai san, tao su 8n dinh va tin cay
trong hoat déng kinh doanh déng thai cung cap co hoi dé phat trién
va thinh vugng trong méi trudng kinh doanh day bién dong cua
ngay nay.

3. KINH NGHIEM VE QLRR CAP NUGC PO THI BAO DAM CAP
NUGC AN TOAN & MOT SO NUGC TREN THE GIOI

Khu vuc chau Au:

Phdn Lan: Theo bao cao clia Dién dan Nu6c Phan Lan thi & Phan
Lan ngudn nudc thé cung cap cho cac nha may xu ly nudc tai cac d6
thi bao gém: Nudc dudi dat chiém khoang 46%; nudc mat khoang
35%, con cac loai nudc khac khoang 19%. Cling theo Dién dan nay
thi rui ro dang ké nhat tac dong dén hoat dong cdp nudc chu yéu
bat nguon tir 6 nhiém nguén nudc dudi dat, mang lusi dudng 6ng
phan phéi nudc bildo hoa va dac biét thi€u sét ngay trong van hanh
va bao tri mang ludi cia mét s6 doanh nghiép cap nudc. Nguyén
nhan cac rdi ro d6i v6i ngudn nudc ngdm bat nguén ti cac hoat
doéng san xuat cong nghiép, néng nghiép, sinh hoat khong dugc
kiém soat ngay tai gan cac giéng khoan nuéc ngdm (céng thoéat
nudc, nha vé sinh, bé chita dau, noi ria xe may, bai rac, san gol, canh
déng canh tac...). Trong nhiéu nam qua, nganh dich vu cap nudc
Phan Lan da ti€p can quan ly rdi ro theo khuyén cdo clia T6 chic Y
té thé gidi ma & do co su két hop ké hoach cap nudc an toan va ké
hoach vé sinh an toan va QLRR dugc thuc hién mot cach toan dién
trong toan bd vong tuan hoan nudc bao gom tir ngudn nudc tho téi
voi (nudc sach) va tir voi téi noi xa thai (nudc thai); cdc doanh nghiép
nganh nudc da sir dung cing mot nén tang truc tuyén dé phan tich,
|ap tai liéu, nhan dang rui ro va kiém soat rui ro, quan ly ké hoach
hanh déng va giam sat quy trinh san xuat; Co s& dit liéu rui ro dugc
quan ly & cdp Trung uong, théng tin vé rdi ro va phuong thuc kiém
soat dugc chia sé t&i cac doanh nghiép nganh nudc..ngoai ra viéc
tang cudng dau tu mdi, cai tao, thay thé dudng 6ng cap nudc bi lao
hoé, kiém tra, giam sat hoat dong cap nudc, st dung cac cdng nghé
XU ly nudc thai hién dai.....va huy dong c6 hiéu qud ngudi dan tham
gia bdo vé nguén nudc thong qua Hiép hoi bao vé ngudn nudc...
cling da gop phan rat quan trong trong dam bao cap nudc an toan
va ngay nay ngudi dan c6 thé uéng nudc tai voi & bat clr nai nao, cé
thé bai 16i va cau ca & cac con séng va hé nudc, gia nudc sach chi
chiém 2% thu nhap thang clia hé gia dinh [1], [2]

Estonia - TP Tallinne : Céng ty cap nudc thu dé Tallinne -
Estonia la doanh nghiép cung cdp nudc sach I6n nhat cla
Estonia, chuyén cung cdp nudc cho hon 1/3 dan s6 Estonia va
khodng 90% dan sé Tallinne. Céng ty da xac dinh quan ly rui ro
la mét phan quan trong trong chién lugc phat trién trudc mat va
lau dai clla cong ty. Cong ty da xay dung quy trinh QLRR trong
hoat ddng cap nudc sach nham xac dinh, nhan dién nguy co va
céc rui ro, theo déi rii ro, phan tich rudi ro, danh gia rdi ro, tim
cach t6t nhat dé QLRR, danh gia su tuan tha d6i véi hé théng cap
nudéc do ho quan ly van hanh.

Hinh 1. Quy trinh QLRR trong hoat dong cap nudc [3]

RUi ro dugc nhan dién theo cac nhdm kha téng hgp: (1).Thé ché
(cac quy dinh cla phap luat, t6 chic bd may); (2). Nguén luc (Tai
chinh, dau tu va nhan su); (3). Méi trudng va stc khoé; (4). Cong
nghé thong tin. (5). Quan ly van hanh khai thac bao gém tir nguén,
nha may, mang luéi dén khach hang.

Hinh 2. Nhan dién céc rdi ro trong hoat dong cap nudc [3]

Chinh nh¢& cac giai phap QLRR déng bd co hiéu qua ma chat
lugng cap nudc 6n dinh, cong tac bao tri cac dudng 6ng dan nuéc
va cong tac phong ngua rai ro kip thdi qua dé su ¢ vé cap nudc
trong mang ludi & muc rat thap. [3]
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NBHIEN COU KHDA HOC

Khu vuc chau Uc va chau A

Bang Victoria (Nudc Uc) - TP Bendigo: Céng ty Nudc Coliban
(Coliban Water - CW) la mét doanh nghiép san xuat va cung cap
nudc sach cho TP Bendigo thuéc Bang Victoria. CW quan ly, van
hanh 34 hé chia & céc viing Bac-Trung Bang Victoria. Nguén nuéc
[ay tir Nudc mat tir nam hé thong luu vuc riéng 1é d6 la tur luu vuc
Coliban/ Campaspe, Wimmera, Loddon, Goulburn va Murray va tu
Nudc ngam. Coliban Water c6 19 nha may xtr ly nudc cung cap nudc
sach cho khoang 162.000 ngudi.

CW da xac dinh quan ly rai ro hé théng san xuat va cung cap
nudc sach 1a mét nhiém vu rat quan trong trong quan tri va cac hoat
déng kinh doanh clia céng ty. CW da ban hanh S8 tay hudng dan vé
quy trinh quan ly rti ro va té chuc thuc hién nham nang cao sén xuat
va bdo dam chat lugng nudc udng. Qua trinh danh gia rui ro bat dau
tU cac phan doan bao gém: Nguon nudc (khéng phai chi & song ma
bao gom ti ca luu vuc dén noi luu chira nudc) dén nha may xu ly,
mang ludi phan phdi nudc va dén tan voi ctia khach hang.

Danh gia rui ro bao gém mét sé ndi dung chinh nhu sau: (a) Xac
dinh cac mé&i nguy tiém an vé chat lugng nudc théng qua viéc kiém
tra va tim hi€u hé théng cap nudc, xem xét dit liéu chat lugng nudc
va thao luan vai nhan vién ctia CW; (b) Xac dinh cac nguén tiém
an/nhan dang méi nguy (vi du dac trung cia nganh cip nudc: mam
bénh, ky sinh trung; doc t6 cla tdo; san pham phu khir trung; cac
thong s vat ly; sét va mang gan; hoa chat xir ly Clo; hod chat vo co;
hgp chat hitu cg; phdng xa...) va nguyén nhan clia cac méi nguy
lién quan dén ting phan doan trong hé théng cap nudc; (c) Panh
gia kha nang xay ra, hau qua va xép hang rui ro lién quan dén timg
mai nguy; (d) Xac dinh cac bién phap phong ngtia hodc kiém soat
(néu cd) dd6i vai tling mai nguy. Viéc danh gid rai ro dugc tién hanh
t6i da 5 ndm/1 lan, tuy nhién trong qua trinh hoat déng néu c6 bat
cUr su kién nao thay déi ma co6 kha nang gay ra méi nguy mai cho hé
thong thi viéc danh gia rdi ro bao gém ca cac bién phap phong
ngUa va ki€ém soat phai dugc xem xét va cap nhat cho phu hgp [4]

Bang Nam Uc - S& Méi trudng, Nudc va Tai nguyén thién nhién
nam 2012 [10] da t6 chiic nghién ctu va ban hanh khung QLRR quy
hoach va quan ly Nuéc. Khung QLRR nay tap trung huéng dan quy
trinh QLRR va ndi dung chi tiét clia cac budc bao gom: Thiét lap boi
canh, phan tich, danh gia va xtt ly cac rdi ro déi véi ngudn tai nguyén
nudc tai Nam Uc. Quy trinh QLRR thuc hién theo cac budc sau: (1)
Truyén thong va tham van; (2) Thiét 1ap boi canh; (3) Nhan dién rui
ro; (3) Phan tich rdi ro; (4) Banh gid rai ro; (5) Xt ly rdi ro; (6) Giam sat
va danh gid. Vai tro cla cac budc cling dugc lam ré :

+ Truyén thong va tham van la chia khéa dé QLRR hiéu qua va
dugc thuc hién trong suét qua trinh QLRR.

+ QLRR phu thuéc rat nhiéu vao béi canh ma né dugc hinh
thanh va do d6 thiét Idp béi canh c6 tdm quan trong hang dau...

Fhaiorg gt b nld = |

| l | | |
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Hinh 3. Khung QLRR [10]

+ Nhan dién rdi ro la qua trinh tim kiém, nhan biét va mé ta cac
rdi ro bao gém ca viéc quyét dinh cac gia tri quan trong va rai ro déi
VGi cac gia tri do. Viéc xac dinh chinh xac rai ro phan 1én phu thudc
vao viéc dam bao nhitng nguai thich hgp dugc dua vao quy trinh
xac dinh ruiro.
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+ Phan tich rdiro 1a qua trinh tim hiéu ban chat cda rdi ro va xac
dinh muic d6 rai ro hodc muc do rii ro. Muic d6 rui ro la kha nang xay
ra rdi ro va c6 thé dugc thé hién dudi dang di€ém s6, xac suat hodc
mo ta dinh tinh; Phan tich rdi ro c6 thé la dinh tinh, dinh lugng hodc
két hop ca hai tly thudc vao thdi gian va nguén luc san cé.

+Danh gia rai ro 1a dua ra quyét dinh xem rdi ro c6 can xt ly hay
chap nhan dugc véi cac bién phap kiém soat hién tai;

+ XU ly rdi ro 1a qua trinh sita d6i rti ro va bao gém céac hanh
déng dugc thuc hién dé giam hodac tranh rai ro. Cac phuong phap
xU ly c6 thé bao gém tu tranh rdi ro va dén chap nhan rui ro. X{ ly
rli ro c6 thé bao gém cac lua chon phong ngiia va gidam bét hodc ca
hai tuy thudc vao rui ro.

Trong quy hoach va quan ly Nudc, QLRR cung cap mét cong cu
hiu ich d€ danh gia rai ro d6i véi tai nguyén nudc va ca déi véi muc
tiéu quan ly. Muc tiéu cudi cung la bdo dam c6 di nguén nuéc an
toan gép phan bao vé stic khde cong dong va méi trusng.

Nhéat Ban - TP Tokyo: Cong ty cdp nudc tha do Tokyo (Tokyo
Metropolitan Waterworks - TMW) thuéc S& Cong trinh Nudc Tokyo
(Bureau of Waterworks Tokyo Metropolitan Government) quan Iy 11
nha may nudc véi tdng cong suit khoang 6.8 triéu m3/ngd, téng chiéu
dai mang ludi khoang 27.000 km va cung cap nudc sach cho khoang
13triéu dan. Hau nhu tat cd ngudi dan séng & Nhat Ban déu c6 thé st
dung nudc may vai do an toan cao. Tuy nhién, van ¢ mét so rdi ro la
viéc ngling cap nudc c6 thé xay ra do nguén nudce bi 6 nhiém, sy cd clia
mang udi cap nudc. TMW da thuc hién k& hoach cap nudc an toan &tat
ca cac nha may nudc va hé théng phan phoi. Sy an toan clia nha may
nudc dugc bao dam bang viéc gidm sat thudng xuyén chat lugng nudc
dé dap Uing tiéu chuan nudc theo Luat quy dinh.

QLRR la mét ndi dung clia ké hoach cap nuéc an toan théng qua
cac budc sau: (1) Xac dinh va phan tich méi nguy vé tat ca cac rui ro dugc
cho la sé xay ra tir nguén nuGc dén voi clia khach hang st dung nudc
(bao gdm nhan dién méi nguy, phan tich va phan loai mdc d6 rai ro). (2)
Xac dinh cac bién phap kiém soat, giai phap nham ngan nglia hodc
gidm thiéu cac mai nguy hiém khi rdi ro xay ra (Iap danh sach cac bién
phap ki€ém soat , trong d6 mé ta nguyén nhan gay ra nguy cg, muic do
rdi ro, bién phap kiém soat, hang muc can giam sat, phuong phap giam
sat va gidi han van hanh déi véi tiing hang muc chat lugng nudc).

Tu nam 2008 dén nay, ngoai QLRR trong ké hoach cap nudc an
toan, TMW da cam két kiém soat chat lugng theo 1SO 9001, ISO/IEC
17025 va dugc tich hgp lai goi chung la Chuong trinh quan ly chat
lugng cao Tokyo déng thadi TMW da trién khai Chuong trinh nay dén
tat cd cac nha may nudc va mang lugi phan phoi.

V& Quan ly nha nuéc vé cap nudc tai Tokyo c6 S& Cong trinh Nudc
va trong s& cac phong chuyén moén bao gém phong cap nudc, phong
quan ly nguén nudc, phong cong nghé xd ly nudc va phong quan ly
chat lugng nudc (phong nay theo déi tham muu ban hanh ciing nhu
ki€m tra giam sat thuc hién k& hoach cap nudc an toan va QLRR)...[5]

Philippine - TP Manila: Cong ty Nu&c Manila (Manila Water
Company-MWC) : La mdt Cong ty CP c6 nhiéu kinh nghiém trong
linh vuc Nudc clia Philippines tir san xuat, cung cap nudc sach dén
quan ly nudc thai va cac dich vu vé sinh. Bia ban hoat déng tai khu
vuc phia Bong ctia tht d6 Manila va tinh Rizal, phuc vu hon 7,3 triéu
dan. Trudc 1997, khu vuc phia Déng da gap phai nhiéu van dé vé
nudc vai chi 26% dan s6 trong khu vuc dugc cung cdp nudc 24 gid.
Ty lé that thoat rat cao khodng 63%...tir khi MW quan ly vai su né luc
ctia minh, MWC da mé& réng mang ludgi phan phéi tang lugng nudc
san co l1én gan 100% va ty lé that thoat gidam dat muc trung binh
13%, gan 2 triéu ngudi tir cong dong nghéo da dugc tiép can véi
nudc sach véi gid hop ly.

Cong ty Nudc Manila dang phai déi mét véi nhiing thach thiic
I6n trong cac hoat ddng cGia minh & Philippines vaDong Nam A, viéc
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QLRR hé théng cdp nudc mét cach hiéu qua la van dé rat quan trong
dé bdo dam Cong ty c6 thé hoan thanh muc tiéu ctia minh. QLRR
luén dugc st dung nhu mét cong cu dé ra quyét dinh, 1ap ké hoach
va van hanh hiéu qua mang lai cho t8 chuc linh hoat hon va linh
hoat truéc nhimng kho khan cia moéi trudng vat chat va phap ly.

Hinh 4. Quy trinh quén y rdi ro ctia Cong ty nuéc Manila

Céng ty Nudc Manila trién khai Chuong trinh QLRR doanh
nghiép (ERM) dua trén phuong phap ti€p can dugc chap nhan trén
toan cau, 1SO 31000 va da duoc trién khai khap doanh nghiép cap
nudc Manila nham dam bao dat dugc cac muc tiéu ctia Céng ty. Uy
ban Giam sat rdi ro thudc Hoi ddng quan tri dugc thanh lap véi chiic
nang giam sat quan ly lién quan dén rai ro chién lugg, tai chinh, cac
hoat déng, tinh tuan tht, phap ly, méi trudng va xa hoi cing nhu
cdc rhi ro khac co thé xay ra.

Trong chién lugc QLRR doanh nghiép ctia Cong ty nudc Manila
thi viéc QLRR hoat dong cung cdp nudc dugc uu tién tha 2 sau rdi
ro lién quan dén phap ly, nhugng quyén. Trong mua kho hodc han
han do EL Nino gay ra thi QLRR tap trung vao viéc dam bao cung
c8p d0 nudc thd, Cong ty da thuc hién cac du an phat trién ngudn
nudéc thé ngan han va trung han nhu viéc dau tu méi hodc cai tao
cac giéng, khéi phuc nguén nudc khu vuc Atlat, xay dung hé théng
cap nudc Wawa-Calawis va laguna, nguén & Vinh Bong. Quy trinh
QLRR clia MWC dugc trinh bay theo hinh 4 [6] [7]

Malysia: TUr ndm 2008 nganh Nudc clia Malaysia d&i mdi (cai
cach nganh Nudéc) theo B6 Nang lugng, Nudc va Thong tin Malaysia
thi nhiéu noi dung cai cach da dugc thuc hién va théng qua trinh
nay, nganh Nudc da c6 nhing chuyén bién ré rang trong cac hoat
dong tur quan ly nha nudc vé hoat dong cap nudc, PPP trong cap,
thoat nudc, giam ty 1é that thoat... ddc biét tang cuong hoat dong
vé QLRR trong cdp nudc va thoat nudc.

Cac rli ro ma nganh nudc dugc xac dinh co ban tap trung vao 3
nhom rdi ro bao gém: (1) Rui ro vé tai chinh; (2) Rai ro trong quan ly
van hanh va (3) Rui ro vé thi trudng.

+ RUi ro tai chinh 1a rdi ro lién quan dén viéc huy déng vén dé
thuc hién cai cach nganh dich vu nudc bao gdém Kha nang phuc vu
Igi ich; Hoan tra vén tai trg; Bién dong chi phi trong chi tiéu vén.

+ QLRR van hanh la rui ro lién quan dén viéc van hanh, khai thac
trong qua trinh hoat déng dich vu nuéc.

+ RUi ro vé thi trudng la rui ro lién quan dén viéc doanh thu lién
quan dén viéc cung cap nudc sach cho ngudi tiéu diing trong mot
khoang thai gian du kién vé nhu cau. Gia nudc duoc quy dinh cu
thé. M6 hinh PPP hiéu qud ma trong d6 la phan bé rui ro c6 thé gop
phan quan ly rdi ro tot hon.

Trén co s& nay Chinh phi da dua ra mét sé giai phap QLRR ¢6 hiéu
qua gép phan thiic ddy nganh Nudc clia Malaysia phat trién[11]

4.MOT SO BAI HOC TU KINH NGHIEM CAC NUGC

QLRR cap nudc d6 thi bdo dam cap nudc an toan dugc nhiéu
quéc gia trén thé gidi quan tam va t6 chiic thuc hién. Mét s6 nudc
QLRR la moét trong ndi dung clia ké hoach cap nudc an toan theo
huéng dan ctia T8 chiic Y t& thé gidi va dugc thuc hién tai cac doanh
nghiép cdp nudc nhung ciing c6 nudc QLRR cap nudc dugc xay
dung riéng thanh mot quy dinh bat budc. Trong trudng hgp chi la
ndi dung clia ké hoach cap nudc an toan thi té chic thuc hién chi
bao gobm mét s6 budc co ban con trong trudng hop lap riéng thi
QLRR dugc thuc hién dong bé va toan dién hon.

RUi ro va nhan dién rui ro: M&i nuéc c6 dac thu riéng (diéu kién,
hoan canh, vé cac yéu té tac déng, vé co sé dir liéu....) xac dinh rai
ro, nhan dién ri ro khac nhau: C6 thé theo nhém rairo, c6 thé mang
tinh téng thé (bao gém ca thé thé) hodc chi mang tinh ky thuat theo
hé théng cap nudc.

Quy trinh QLRR vé co ban giéng nhau & cac nudc tuy nhién néu
QLRR l6ng ghép trong ké hoach cap nudc an toan thi sé khong co
diéu kién nghién ctru sdu hon con trong truong hop 1ap riéng thi
toan bé quy trinh day dd hon va déng bé hon.

Vai trd clia cac co quan quan ly trong QLRR cdp nudc noi chung
clng chua ré rang, nhiéu doanh nghiép cap nudc nhan thic vai trd
va tdm quan trong cla QLRR da cha déng ban hanh quy trinh quan
ly va té chiic thuc hién; riéng véi Uc va Nhat Ban thi cac co quan
quan ly da ban hanh riéng quy trinh va yéu cau cac doanh nghiép
c8p nudc thuc hién déng thai c6 quy dinh vé kiém tra, gidm sat.

5. KET LUAN

N6i ham ctia QLRR cap nudc dé thi dadm bao cap nudc an toan
c6 y nghia rat rong, nghién ctu nay chi méi budc dau khai quat mot
s6 kinh nghiém ctia mot s6 nudc trén thé gidi & mot vai nodi dung
chuyéu... Tuy nhién trén co s& phan tich, danh gia kinh nghiém cho
thay tam quan trong va su can thiét phai QLRR cap nudc nham bao
dam cap nudc an toan & Viét Nam. QLRR cap nudc dugc thuc hién
hiéu qua sé khuyén khich doanh nghiép cap nudc chu dong trong
cac hoat déng san xuat kinh doanh ctia minh, sir dung cé hiéu qua
tai san hién minh dang st dung va dam bao cung cap nudc sach cho
ngudi dan 8n dinh, an toan va bén viing.
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Dac tinh cuong do6 chiu nén, uén va kéo
truc tiép cua be téng siéu tinh nang cao
sU dung c6t lieu cat nghién

Compressive, bending and direct tensile strength characteristics of ultra-high-
performance concrete using crushed sand aggregate
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TOM TAT

Str dung bé tong siéu tinh nang cao (UHPC) vai cac tinh nang wu
vigt nhu crang da, da bén, do chay xoe va da déo dai cao ding
thiri do tham ion clo va dg co ty sinh thép gitp nang cao kha
nang chiu tai va dam bao sy bén virng cda cang trinh xay dung
trudc tac dong bét loi cia mai trudng. Viec tigp tuc nghién ciu
va irng dung loai bé tong nay vai céc tinh ndng pho hop vai cac
céu kién bé tong khang ngirng dwgc ba sung va hoan thign ca y
nghia trong viéc tao tién dé dé ang dung rang réi loai bé tang
nay vao thuc t& xay dung. Bai bao nghién citu vé céc dac tinh cor
hoc cia UHPC khi st dung cdt ligu cat nghién. Cac tac gia da tign
hanh thuc nghigm trén cép phdi bé tang da duoc thigt ke didu
chinh trén nén cép phdi hat min M3[, ap dung vao diéu kign vat
ligu dia phuong Viet Nam. Cac tinh nang co hoc coa UHPC st
dung CS dvge xac dinh nhu: ceang da chiu nén, modul dan hai,
hé sd poisson, cudng da chiu kéo va crang do chiv udn. Can ci
vao ket qué thi nghiém cho thay co thé ché tao UHPC béng cat
ligu CS dat cuang da chiu nén khoang 130MPa, crrang da chiu kéo
truc tiép trén TMPa va cuang da chiu udn trén 19MPa.

Tir khod: UHPC; cat nghién; cat quartz; spi thép; béo dudng nhigt
dm; da chay xo&; cudng dd chiu nén; cuing do chiu kéo; cuang da
chiu udn; modul dan hai; he sd poisson.

ABSTRACT

Using ultra-high-performance concrete (UHPC) with superior features
such as strength, durability, high flow and toughness, while low chloride ion
permeability and spontaneous shrinkage helps improve resistance oad
and ensures the sustainability of construction works against adverse
environmental impacts. The continued research and application of this type
of concrete with features suitable for concrete structures that are
constantly being added and perfected is meaningful in creating a premise
for widespread application of this type of concrete in construction reality.
This article studies the mechanical properties of ultra-high-performance
concrete when using crushed sand aggregate. The authors conducted
experiments on concrete mixes that were designed and adjusted on the
M3Q fine-grained mix, applying them to local material conditions in
Vietnam. The mechanical properties of UHPC using CS are determined as:
compressive strength, elastic modulus, Poisson's ratio, tensile strength
and bending strength. Based on the experimental results, it is possible to
produce UHPC with CS aggregate to achieve a compressive strength of
about [30MPa, direct tensile strength of over 7MPa and flexural strength of
over [aMPa.

Keywords: UHPC; crushed sand; quartz sand; the steel rope; moist
heat curing; flow; compressive strength; tensile strength; bending
strength; elastic modulus; poisson coefficient.

1. GIGI THIEU

Bé tong siéu tinh nang cao (Ultra-high performance concrete
hay viét tat la UHPC) la loai bé tdng thé hé mai dugc nghién ctu va
Ung dung trén khap thé gi¢i hon dén nay da hon 40 nam. So vai bé
tong thudng (Normal strength concrete-NSC) va bé téng cudng do
cao (High strength concrete-HSC), UHPC c6 nhiéu uu diém vugt troi
khi xét vé mat cudng do ciing nhu dd bén. O mdi quéc gia, mdi chau
luc khac nhau cé nhimng dinh nghia vé UHPC khac nhau. Nhin
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chung, UHPC dugc xem la mot loai vat liéu bé tong lién hgp géc xi
mang dugc t6i uu hda su sdp x€p clia hén hgp hat cét liéu nham
gidm thiéu 16 réng va lam mat do phan b6 clia cac vi cdu truc trd
nén dic sit nhat, khi 6 lugng nudc nhao trén giam dang ké. Theo
nghién ctiu clia Magureanu [1], UHPC c6 cudng d6 chiu nén tur 120
dén 200MPa, cudng dé chiu kéo udn tir 8 dén 30MPa va modul dan
hoi trong khoang 40 dén 55MPa. Ngoai ra UHPC con dugc dac trung
bdi do cing va do bén cuc ky cao.
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Xét vé vat liéu ché tao, UHPC bao gom cac thanh phan co ban
nhu xi mang, silica fume, cat quartz, phu gia siéu déo, cét soi va
nudc. Tuy nhién, ty |& gilta cac vat liéu thanh phan c6 su khac biét
so vai cac loai bé tdng khéc. So véi bé tong thudng va bé tdong cuong
dé cao, UHPC c6 mét s dac diém khac biét dién hinh nhuty 1& nuéc-

Xi mang (%) rat thap (thudng nhé han 0,25, tinh theo khdi lugng),

khi b6 sung c6t soi c6 thé cai thién dd co ngét, ting cudng d6 uén,
cudng do kéo truc ti€p hay dd bén déo dai ctia bé téng. Mot dac
diém khac ctia UHPC 1a c6t liéu I6n dugc loai bd, chi cé cét la cot liéu
duy nhat, théng thudng st dung c6t liéu cat quartz, vi cac dac tinh
cla né nhu dé cing 16n, dd hat nuéec bé mat thap, hinh dang hat
gbc canh va kha nang lién két t6t véi da xi mang. Thong thudng kich
thudc hat cét liéu I6n nhat dugc lua chon nhé hon 600pum dé giam
thiéu cac khuyét tat nhu cac 16 réng cling nhu cac vét nit cdu tric
vung chuyén tiép c6t liéu va vat liéu nén. Tuy nhién, khi st dung loai
cat trén, ty dién bé mat tadng cao dan dén luong chat két dinh tuong
déi 16n, diéu nay anh huéng tdi gia thanh san phdm, anh huéng dén
madi trudng dong thai lam tang d6 co ngot trong bé téng.

DE giai quyét nhiing tén tai néu trén, viéc nghién cdu st dung
c6t liu c6 dudng kinh I6n hon va gia thanh thdp hon cét truyén
théng dé ché tao UHPC Ia hét suc can thiét. Vi vay, viéc dé xuat vat
liéu cat nghién vai dudng kinh hat dén 5mm lam c6t liéu trong bé
téng déng thai véi viéc t6i uu héa thanh phan cap phdi trong ché
tao UHPC dé€ dat dugc céc tinh nang phu hgp mang y nghia quan
trong trong viéc giam gia thanh xay dung va gép phan ting dung
rong loai bé tdng nay trong linh vuc xay dung trén dia ban ca nudc.
Viét Nam c6 trit lugng CS déi dao, phan bo tap trung tai cac dia ban
mién Bac, mién Trung, Tay Nguyén, Déng Nam B9, An Giang va Kién
Giang. Nhin chung, CS & cadc mé khac nhau c6 thanh phan hoa hoc,
phan loai thach hoc, dé cting, d6 bén, cau truc 16 réng, khéi luong
riéng khac nhau. Ngoai ra, mot s6 dac tinh khac cia CS nhu cap phéi
hat, modul dé 16n, hinh dang, cau tric bé mat va do hut am sé thay
déi tuy theo cdng nghé nghién, sang va riia da. Tat ca tinh chat trén
c6 anh huéng quyét dinh dén cac dac tinh cta bé tong.

Viéc nghién cuiu ché tao bé téng st dung san pham nghién tu da
g6c da dugc nghién clru sau réng & ca trong nudc va thé gidi. Cac
nghién cliu dua vao cac thanh tuu ly thuyét trudc dé két hop vdi thuc
nghiém va ban thuc nghiém dé ti uu hda thanh phan hén hop bé téng,
trén co s& do tiép tuc nghién cliu cac tinh nang ctia hdn hop bé téng va
bé tong déng ciing. Nhin chung, diing trén phuong dién kich c& hat c6t
liéu trong hén hop UHPC ma phan ra 2 xu hudng chinh. G xu hudng thir
nhat, cdc nhdm nghién ctiu da str dung cét liéu 16n dugc nghién tir da
g6c c6 dudng kinh hat dén 8mm dé ché tao UHPC vdi pha c6t liéu dugc
phéi bgi 2 hodc nhiéu cau tir tir cac loai cat nghién véi cd hat khac nhau
vGi cat thach anh. Muc tiéu clia viéc phdi tron la tim ra d chat [6n nhat
clia pha c6t liéu, trén ¢ s& d6 ti€p tuc nghién ciiu thuc nghiém dé ché
tao UHPC vdi cac tinh ndng mong muén. Tiéu biéu c6 cac nghién clu
Teichmann va Schmidt [2], N.V Tué va KH Hoang [3]. Cac tac gia [2] da
déanh gia anh huéng cua t6i uu hda dé chat dén tinh nang va dé bén
ctia UHPC, cudng do chiu nén clia bé tdng cé thé dat trén 200MPa. Theo
do, bé tong ¢ dd chat cang cao thi cang tang kha nang chéng xam
nhap ctia nudc va khong khi so véi bé tong thuang. Nhém nghién ciu
[3] da t6i uu hda thanh phan UHPC véi thanh phan c6t liéu gobm cat
thach anh va da bazan. Xac dinh kha nang tu chay cao nhét va d6 nhét
déo thdp nhat cho 4 nhom cap phéi bé tong cé kich thudc ¢ hat 16n
nhatlan lugt la 1 mm, 2.5 mm, 4 mm va 8 mm nham lua chon dugc ty [&
UHPC t6i uu, két qua la tao ra loai bé tong vai cudng doé chiu nén dat
190MPa.

& xu hudng thir 2, cac tac gia da lya chon trong cac san pham
nghién tir da géc loai cap phéi hat cat nghién vai ¢ hat cot liéu I6n

nhat 1a 5mm dé nghién ctu dé thay thé mot phan hodc toan bé cot
liéu cat truyén théng trong cdng nghé ché tao NSC, HSC hay bé tong
UHPC. Pac diém ndi bat clia cot liéu c6 c& hat nhu trén 1a cé thé phéi
lién tuc vdi cac thanh phan khac véi ¢ hat nhé hon dé tao nén
dudng cong cap phoi phi hgp véi céc ly thuyét phdi trén cac ¢ hat
lién tuc nhu: M6 hinh Arthur N. Talbot va Frank E. Richart, moé hinh
cla Fuller va Thompson Talbot, fuler hay mé hinh ctia Andreassen
[4]. Tiéu biéu trong nhém st dung CS véi ¢& hat Dmax=5mm lam c6t
lieu dé ché tao bé tdng NSC va HSC gém céc tac gia Donza [5], [6] va
P.C.Aitcin [7]. Trong d6, nghién ctu [5] trinh bay anh hudng clia céc
loai cat nghién khac nhau déi véi bé tong thudng, két qua cho thay
cat nghién tur da géc granite c6 thé ché tao HSC c6 cudng d6 cao
haon cat séng va CS tir da voi, déng thai hén hgp bé tong véi cét liéu
cat nghién tir da g6c dolomite mat tinh cong tac rat nhanh. Két qua
cla nghién ctu con cho thay c6 thé ché tao HSC dat cudng dé chiu
nén trén 70MPa. Bai bao [6] da cung cdp mot goc nhin kha day da
vé anh hudng cla hinh dang, két cdu hat, thanh phan khoang vat
cUa cat nghién. Bai bao da trinh bay nghién ctiu phgi trén cat nghién
va cat tu nhién theo cac ty 1& khac nhau (0%, 25%, 50%, 75% va
100%) trén cung mot cap phoi. K&t qua nghién ctu cho thay, cudng
d6 chiu nén & 90 ngay tudi clia cac trudng hgp dat ti 60 dén 64MPa,
modul dan hoi trong trudng hgp bé téng chia 75% va 100% cét
granite thap hon bé tdng chiia 100% cat tu nhién. Tac gia P.C.Aitcin
trinh bay anh hudng clia cac loai cat nghién khac nhau doi véi bé
téng thudng. Nghién ctiu cho thay, d6 hit 8m cha c6t liéu CS 16n va
ham lugng nudc dung cho cap phéi bé tong tang thém so vai cot
liéu cat truyén thong, két qua thi nghiém da tao ra NSC véi cudng
do dat (30-40MPa).

Dua trén y tudng st dung sdn phdm nghién tir da géc cé dudng
kinh dén 5mm dé ché tao UHPC, nhém nghién ctu da tuyén chon
CS tU cdc mo khac nhau trong khu vuc Tay Nguyén, Bong Nam Bo
vabéng bang Séng Cliu Long. Vi tiéu chila CS cé cudng d6 da géc
trén 140MPa, cip phdi hat c6 nhing dic diém tuong déng véi cat
truyén thong.

Hinh 1. Gét nghién tai khu vuc Dong Nam Bo.

Cat nghién st dung trong nghién ctu nay thudc khu vuc Déng
Nam Bé nhu hinh 1, c6 thanh phan hat nam hoan toan trong mién
cat hat tho theo tiéu chudn TCVN-9205:2012 [8], modul c& hat 2,6 va
cudng d6 da goc tir 140MPa dén 160MPa. Cac tac gia da phan tich
ly thuyét két hgp véi thuc nghiém trén loai CS nay dé ché tao UHPC,
déng thai lam rd cac tinh ndng co hoc nhu: cudng d6 nén, cudng do
uén, cudng do kéo truc ti€p, modul dan hoi va hé sé poisson.

2. VAT LIEU THANH PHAN

Trong nghién cttu nay, hén hgp UHPC dugc ché tao bang vat
lieu dia phuang & Viét Nam. Cac vat liéu thanh phan dién hinh bao
gém: xi mang, silica fume, cat nghién, bét cat thach anh, phu gia
siéu déo, nhu trinh bay trong bang 1.
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Bang 1. Thanh phan nguyén vit liéu.

STT Nguyén vat liéu Ky hiéu Kich & hat Khai lugng riéng (kg/m®)
1 Xi mang PC50 C 1-75 um 3050
2 Silica fume SF 0,05-1Tum 2220
3 Bot cat thach anh QP 1-100 um 2630
4 Cét nghién ¢ 0,14-5mm 2668
5 Nudic W - 1000
6 Phu gia siéu déo AD - 1100
Tién hanh phan tich cat nghién CS ta dugc két qua nhu bang 2.
Bang 2. Ham luong lot sang clia cat nghién
Gt liéu Ham lugng lot sang (%)
j >10,0 5,0-10,0 2,5-5,0 1,25-2,5 0,63-1,25 0,315-0,63 0,14-0,315 <0,14
(S 100 99,70 79,98 62,35 46,91 33,47 16,93 -
Bang 3. Cac tinh chit ca ly clia CS dén 3 phut, xem trang thai ctia hén hgp ma diéu chinh lugng phu
STT Chi tiéu Don vi Két qua gia va nudc con lai vao cho dén khi hon hgp chay déo. Tang téc lén
1 Khi Iuang riéng g/am’® 2,668 6 2, 3 khi da cho hét phu gia va nudc.
2 Khi Iuong thé tich xbp g/cm’ 1,670 Budc 4: Cho tiép CS vao hdn hgp va tron ti 1 dén 2 phat. Téc do
3 He s6 len chit 0,626 tUrsd 1tang lénsé 2.
4 D6 hit nudc % 08 Budc 5: Cudi cling cho soi thép vao hén hop dam bao sgi phan
5 Ham lugng Si0; % 61,5 tan déu, tron t6i da 1 phut va két thic quy trinh tron.

Két qua phan tich cho thay thanh phan hat ctia cat nghién nam
hoan toan trong mién cat hat thé theo [8]. Modul ¢& hat CSHV la
2,60. Hon n(fa, véi thanh phan hat min nhiéu va phan bé réng qua
cac méat sang nhd tao nén sy lién tuc khi phéi CSHV véi cac thanh
phan hat nhé hon trong cap phéi nghién cuu.

3. CAP PHOI DANH GIA

Y tudng chu dao |a dua trén nén cap phdi tién tién trén thé gidi,
cu thé 1a cac cap phdi hat min M3Q [9], két hgp véi qua trinh thi
nghiém tham do trong phong thi nghiém véi c6t liéu la cat nghién
khu vuc Pong Nam B6 va cac vat liéu dia phuong Viét Nam khac dé
Iua chon dugc cap phéi phu hgp cho nghién ctu thuc nghiém.
Nhom nghién ctru da lua chon cap phéi danh gia nhu bang 4. Trong

doé, cac ty lé %, AG:D va % trong cap phoi tuong tng la 0,238,

2,2%va1,1.
Bang 4. Cap phdi dung trong nghién ctu thir nghiém.

STT  Thanhphan  Donvi  Kichthugchat  Khéilugng cicthanh phan
1 XimingPGS0 kg 1-75 um 850
2 Silicafume kg 0,05-Tum 170
3 Bitcitthachanh kg 1-100 um 200
5 Nudic kg 202
6 Sai thép kg 78,5
7 Phu gia siéu déo kg 18,7
8  (atnghién (S kg 0,14-5mm 946

4, THU NGHIEM CAC TiNH NANG UHPC TREN NEN CAP PHOI
POI CHUNG

4.1. Cong tac d6, bao dudng va gia cong mau

Thiét bi tréon 1a may trén cudng buc 4 cap do tai phong thi
nghiém nhu hinh 5. Quy trinh trén UHPC nhu sau:

Budc 1: Cho hén hop bot gdom xi méang, cat nghién va silicafume
vao c8i tron va ti€én hanh tron trong 30 gidy véi téc do s6 1 dé hén
hgp bét hoa trén vao nhau.

Budc 2: Cho 80% nudc vao hdn hop, quay tir 30 dén 60 gidy vdi
téc do s6 1, lugng nudc cho vao tu tir va phan tan déu trong hén
hagp. Cho ti€p tir 70 dé€n 80% phu gia vao hén hgp va tron tir 2 phat
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Téng thdi gian trdn dao dong tu 5 dén 8 phut.

Hinh 2. Thiét bi tron cudng bic 4 cap do tai phong thi nghiém.

Khuén tru trudc khi d6 phai dugc vé sinh, béi I6p chéng dinh
bam, kin khit va khéng bi cong vénh. Qua trinh &6 mau can c6 bién
phap gidm bot khi trong mau. D&i véi mau kéo va mau udn dé tranh
hién tugng sgi thép bi Idng xuéng day, can d8 bé téng thanh ting
I6p. Sau khi d6 mau tién hanh boc bé mat mau dé tranh bay hoi
nuéc va dé mau trong moéi trudng tu nhién 24h. Sau dé, cac mau
ti€p tuc dugc bao dudng nhiét m & diéu kién nhiét d6 80°C va bao
hoa dm trong 48 gid tiép theo, cudi cing ngam mau dén thoi diém
can nén. Khuén tru 10x20cm va cdng tac d6 mau chiu nén vao cac
khuon tru nhu hinh 3.

(a) Khuon tru 10x20.
Hinh 3. C6ng tac d6 mau try UHPC
Sau bdo dudng, tién hanh mai phing mau bang may mai
chuyén dung nhu hinh 4.
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Thi nghiém uén dugc thuc hién theo hudng dan cia ASTM
C78/C78M-18 [11]. Mau uén dang dam kich thudc (100x100x400) mm
duoc ché tao nham danh gia cudng do chiu kéo khi uén cda vat liéu.

l (b) Mdu 10x20 sau khi mai phéng.

(a) Cong tdc mai mdu.

Hinh 4. Mai phang mau try UHPC.

Cudng dé chiu nén cla bé téng dugc thi nghiém trén mau tru
D100 x H200 mm theo tiéu chudn ASTM C39/C39M [10]. B6 mau sau
khi bdo duéng va mai phdng bé mat tié€n hanh thi nghiém xac dinh
cudng do chiu nén.

Quy cach mau bé tong cho thi nghiém kéo, 2 thanh cap co
duong kinh 7,71mm dugc dat doi ximg va dong truc véi mau xuong
cho, chiéu dai 230mm dugc dat vao mau sao truc ctia 2 thanh dong i
truc véi truc clia mau bé tong nhu hinh 5. Hinh 7. Cong téc do mau udn
. 4.2, Thi nghiém xac dinh cac tinh nang ciia UHPC

4.2.1. Thi nghiém dac tinh cuong d6 chiu nén

4.2.1.1. Cudng dd chiu nén, modul dan héi va hé sé poisson

Thi nghiém nén mau bang may nén bé téng nang luc 2000KN
nhu hinh 8. T6c d6 nén 0,25MPa/s. Két qua thi nghiém cho két qua
cudng d6 chiu nén, modul dan héi va hé sé poisson r:hu bang 5.

(a) Khudn mdu kéo. (b) D6’ méu kéo UHPC.
Hinh 5. (6ng téc d6 mau kéo UHPC.

v *

by £ e
(b)

+ b

Hinh 6. Quy céch m3u kéo va vitri l3p dat LVDT () Thi nghiém nén mdu. Mau bi phd hogi,
& 2 mat bén ctia mau gén thiét bi do cam bién chuyén vi (LVDT) Hinh 8. Thi nghiém nén mau UHPC
vGi khoang cach géi 140mm nhu hinh 6.
Bang 5. K&t qua cudng d6 chiu nén, modul dan hoi va hé sé poisson.
. et nn . Cuong do chiu nén (MP Modul dan hoi (G Hé s6 poi
Tén mau V(%) Tu6i bé tong (ngay) ng d0 chiu nén (MPa) odul dan hai (Gpa) @ 50 poisson
Ras R S E Et S \ Vib S
(P22.1.284 1 28 127,53 41,59 0,16
(P22.2.284 1 28 124,07 41,38 0,2
(P22.3.284 1 28 119,21 38,51 0,18
(P22.4.284 1 28 131,96 125,58 808 42,92 na 147 0,17 019 0,02
(P22.6.284 1 28 141,64 41,34 0,21
(P22.7.284 1 28 135,45 41,87 0,2
4.2.1.2. Pudng cong (ing suat nén-bién dang thuc nghiém & biéu d6 nay, cac dudng cong nén dugc cit bét phan giam tai
cua UHPC & diém dat Ung suat cuc dai. Trang théi Ung suit nén-bién dang
Trang thai Uing sudt nén-bién dang ctia UHPC dugc thé hién trén trung binh cla cap phéi d6i ching dugc thiét lap tir cac mau
hinh 9. CP22.1.284, CP22.2.284, (CP22.3.284, CP22.4.284, CP22.6.284 va
CP22.7.284.
4.2.2. Xay dung dudng cong ling suat nén-bién dang cha
UHPC
4.2.2.1.Co s& ly thuyét
Trang thai Ung suat nén-bién dang ctia UHPC trudc khi dat tng
suat nén cyc dai fcl gan nhutuyén tinh 1én t6i khodng 50% fc' .Giai
doan ké tiép quan hé tng suat-bién dang bat dau thé hién sy mém
di va do d6 phan (g phi tuyén. Sau day sé trinh bay trang thai tng
Hinh 9. DuGng cong ting sudt nén-bién dang thuc nghiém ctia UHPC suat-bién dang vai iing suat nén ctia UHPC bang phuong phap duoc
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trinh bay bai Graybeal [12]. § day ting suét nén I6n nhat fc' dugc
xac dinh bang tich ctia bién dang nén véi mé dun dan héi cia UHPC
tri di tham s6 do léch tuyén tinh. Thuat ngr X dai dién cho d¢ léch
clia dudng cong Ung suat-bién dang thuc té so v6i dudng dan hoi
tuyén tinh. Nhiing khai niém nay dugc minh hoa trong hinh 10 va
dugc mo ta nhu cong thic (1), cho thady dac tinh ng sudt nén thuc
té cia UHPC so véi phan ting dan héi tuyén tinh.

Hinh 10. Phan tich quan hé (ing sudt nén-bién dang thuc té ctia UHPC so véi ting xt
dan hoi tuyén tinh
fo=eEc(1-0) M
Trong do:
fc la ing suat nén ctia UHPC
&cla bién dang nén ctia UHPC
Ec la modul dan hoi ctia UHPC
o la d6 léch tuyén tinh.
Bién dang nén chuan héa dugc xac dinh nhu céng thic (2)
~Ele @
fC
Trong doé:

€n

fc‘ 14 ting suat nén cuc dai ctia UHPC

o=ax” (3)

Trong do:

x 1a bién dang nén chuin hoa

a, b la cac tham sé.

4.2.2.2. Xay dung dudng cong (rng suit nén-bién dang cta
UHPC

Ung véi méi loai vat liéu khac nhau sé c6 mét dusng cong moé
t& m&i quan hé gilta o va bién dang nén chudn héa ¢, dudng cong
nay dugc phan tich héi quy tir cac diém rdi rac duoc thiét |ap tur gia
tri o 1an lugt la 0,01, 0,03, 0,05, 0,1 va 0,15 v&i cac gia tri bién dang
nén chuan héa tuong (ing. Két qua nghién ctu cho thay, héi quy
ham |ty thita c6 muic d6 phlu hgp nhat d€ mé ta méi quan hé gitra 2
dai lugng nay. Két qua phan tich héi quy dugc mé ta nhu hinh 11 va
bang 6.

Hinh 11. D9 léch so vdi ctia ting x& nén dan héi tuyén tinh cla UHPC
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Bang 6. Cac tham s6 dudng cong phi hgp nhat tir phan tich héi quy

Thédng s6 héi quy
a b R

Tén cap phéi

(P2 0,0914 3,3949 0,8705

TU phuong trinh (1), (2) va (3) ta c6:
b b+lp bl
g E¢

b
- L
fo=ecEc(l-a f y=ecE; —a £ (4)

B
C C
Thay cac két qua & bang 6 vao (4) ta dugc:
43949F; 4,3949
C

_ €c
fomecBe ~ 0091450
Cc

Hinh 12. So sénh duding cong (ing sudt nén-bién dang Iy thuyét va thuc nghiém cta UHPC

T (5) v6i cac gia tri E, fc' la cac gia tri trung binh dugc lay tu
bang 6, ta thiét lap dugc dudng cong tinh toan. Tir d6 xac dinh dugc
mdi tuong quan gilta dudng cong tinh toan va dudng cong thuc
nghiém véi cac mau thir UHPC 28 ngay tudi cé cudng d6 chiu nén
trén 120 MPa nhu hinh 12. K&t qua phan tich cho thay, bién dang
nén tai di€ém cé g sudt cuc dai clia dudng cong ly thuyét c6 gié tri
I&n hon so véi gid tri tuong Uing tU dudng cong thuc nghiém.

4.2.2, Cuéng dé chiu kéo truc tiép

Thi nghiém kéo mau bang may kéo doc truc nhu hinh 14, lyc tac
dung 1én mau dugc ghi nhan tir cdm bién do lyc (load cell). Téc d6
kéo tir 0,025 dén 0,04mm/phut. & mat bén ctia mau gén thiét bi
LVDT dé do bién dang doc theo chiéu dai mau. Cac gia tri do duogc
ghi lai tu dong bang may tinh. K&t qua thi nghiém nhu bang 7.

(c) Phdn bd sgi thép trén tiét dién vét nit.
Hinh 14. Thi nghiém kéo truc tiép
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Quan sat mat pha hoai cia mau kéo & hinh 14 cho thay soi thép
phan b6 kha déu, hudng sgi c6 xu thé vuéng goc véi vét nut. Soi
thép phan bé nhu trén 1a do qua trinh d6 bé tdng mau duoc dé
thanh tiing I6p mong khodng 10mm.

Bang 7. Cudng do6 chiu kéo clia UHPC sau bao duéng nhiét dm.

Tudimdu Donvi Ténmau  Vétnit dautién Gia tri pha hay
K.CP22.1 497 7,01
Mpa K.CP22.2 5,58 5,34 7,25 7,16
W K.CP22.3 5,48 7,22
% 74,63
K.CP22.4 5,68 7,54
Mpa K.CP22.5 6,44 5,89 8,23 7,87
R28
K.CP22.6 5,56 7,85
% 74,87

4.2.3. Cuéng do chiu udn
Thi nghiém uén 3 diém dugc thuc hién trén may kéo/nén thiy
luic nhu hinh. K&t qua thi nghiém nhu bang 8.

(a) Chétao mau udn (b) Thi nghiém udn
Hinh 15. Thi nghiém udn dam UHPC

Bang 8. Cudng do chiu kéo udn ctia UHPC sau bao duéng nhiét am.

Tuéimdu Donvi Ténmau  Vétnit dautién Gia tri pha hay
KU.CP22.1 11,53 15,21
Mpa KU.CP22.2 10,87 10,76 14,9 14,87
0 KU.CP22.3 9,89 14,52
% 72,37
KU.CP22.4 N 15,73
Mpa KU.CP22.5 na 1,14 15,8 15,90
R28
KU.CP22.6 1,4 16,2
% 70,03
5. KET LUAN

Cat nghién trong nghién ctu nay thudc khu vuc Bong Nam Bo
¢6 thanh phan hat va modul @6 16n ndm hoan toan trong mién cat
hat thé theo tiéu chudn huéng dan TCVN 9205:2012 - C4t nghién
cho bé toéng va vira. Véi dic diém vé cudng dod da goc, thanh phan
hat, modul c& hat va mot s6 tinh chat co ly cho thay loai cat nghién
nay c6 thé st dung lam c8t liéu d€ nghién ctiu vé bé téng siéu tinh
nang cao.

Thi nghiém trén nén cap phéi déi ching da ché tao dugc bé
téng siéu tinh nang cao véi cudng dd nén, kéo, uén tuong Ung
130/8/15MPa, modul dan héi 41,27GPa, hé s6 poisson 0,19. Béng
thoi qua phan tich tinh nang chiu nén cho thay, déi vdi loai bé tong

st dung c6t liéu CS va cd cuong dé chiu nén trén 120MPa thi bién
dang nén tai diém c6 ing suat cuc dai cla dudng cong Uing suat-
bién dang ly thuyét 1én hon so véi gia tri tuong ing tir dudng cong
Uing suat-bién dang thuc nghiém.

C6 thé két luan rang, viéc st cat nghién dé ché tao UHPC la hoan
toan kha thi, c6 ca s& khoa hoc va tinh thuc tién cao. Diéu nay vira
dem lai hiéu qua kinh té€ - ky thuat vira c6 tac dung bdo vé moi
trudng. Tuy nhién, do dac tinh ctia CS phu thuéc vao tinh chat cta
da gbc va cong nghé ché tao nén viéc ma rong nghién cidu loai cot
liéu nay tir cdc mo da & tung dia tang khac nhau vai nhiing cong
nghé ché tao khac nhau trén dia ban ca nudc la hét suc can thiét,
diéu nay cé y nghia quan trong trong viéc ti€p tuc hoan thién
nghién ctru vé UHPC st dung cét liéu CS va viéc ing dung rong rai
loai bé tong nay vao thuc té xay dung.
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Tinh toan 6n dinh nén dat dap khi thi cong
bang phuong phap dap theo giai doan

Stability analysis of embankment during construction: phased construction method

approach
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TGM TAT

Nén dat ddp & Dang bang sang Ciru Long (DBSCL) khang chi la
thanh phan chinh cia céc cang trinh dé ngan |d ma can dang vai
trd quan trong trong hé thing duing giao thang cia khu vuc.
Trong qué trinh thi cong xay dung, thuang xuyén xuat hién thach
thirc khi thi cong qua ving dat y&u do stc chiu tai thép va khang
di kha nang chiu tai trong cia cac lap dat dép phia trén. Nghign
ciru ndy tap trung vao viec tinh toan khé nang chiu tai cia nén
dat yéu duai nén dat dap va dé xust cac bign phap thi cong theo
giai doan nhdm tdng dd bén va kha nang chiu tai cia cac lop dat
y&u ben dudi. K&t qua nghién ciu cho thay réng he sd dn dinh
khi thi cang theo phuong phap dap theo giai doan dat yeu cdu va
nén dat trér nén vitng chéc va an dinh hon.

Tir khaa: Dang bang sang Ciru Long; nén dat dap; d&t yéu; cd ket; dn
dinh.

ABSTRACT

The embankment in the Mekang Delta not only serves as a primary
component for flood control projects but also plays a crucial role
in the region's transportation system. During construction,
challenges often arise when working on soft ground due to low
bearing capacity and insufficient load-bearing capability of the soil
layers beneath. This study focuses on calculating the bearing
capacity of the soft ground beneath the embankment foundation. It
proposes phased construction measures to enhance the strength
and load-bearing capacity of the underlying soil layers. The
research results indicate that implementing a phased construction
method meets the stability requirements, resulting in a more solid
and stable foundation.

Keywords: Mekong Delta; embankment; soft ground; consolidation;
stabilization.
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1.DAT VAN PE

Dat yéu c6 thé dugc dinh nghia la nhiing loai dat khéng c6 kha
nang tiép nhan tai trong cong trinh néu khéng cé cac bién phap gia
¢6 hoac xut ly thich hgp. PBSCL dugc hinh thanh va phat trién trén
nén dat yéu vai nhing diéu kién hét stc phuc tap ciia dat nén doc
theo cac dong séng va ba bién. Do do, dia chat dugi nén moéng cla
cac cong trinh nha &, nha xuéng, dudng xa, dé diéu, dap chan nudc
va mot s6 cong trinh khac ¢ day thudng dat ra hang loat van dé can
phai giai quyét nhu suic chiu tai ctia nén thap, do lun I6n.

Cac loai dat yéu thudng gap & BBSCL nhu la dat sét mém gém
cac loai dat sét hoac a sét tuong déi chat, & trang théi bao hoa nudc,
c6 cudng do thap; bun la cac loai dat tao thanh trong maéi truéng
nudc, thanh phan hat rat min & trang thai luén no nudc, hé sé réng
rat I16n, rat yéu vé mat chiu luc; than bun la loai dat yéu c6 nguén
gdc hitu co, dugc hinh thanh do két qua phan hay cac chat hiru co
c6 6 cac dam lay.

Trong qua trinh thi cdng nén dat dap, dat doc theo tuyén dudng
thudng dugc thi cong dao va dé truc ti€p |én nén thién nhién, viéc
st dung mot lugng dat ddp I6n 1a khong tranh khoi. Tuy nhién, mot
thach thiic d6i mat la d6 1an clia nén dat, dac biét la khi nén dudng
can dugc dap cao. D€ giai quyét van dé nay, viéc tinh toan 6n dinh
va trién khai bién phép thi céng theo phuang phép dap giai doan
trd nén v cung quan trong. Phuang phap nay khéng chi giup toi
uu héa khéi lugng dat st dung ma con nang cao su 6n dinh clia nén
dat dap trén dat yéu, dong thdi gidam thiéu chi phi xt ly cac van dé
lién quan dén su lun sut ctia nén. Piéu nay dac biét quan trong trong
bé&i canh kinh té va ky thuat doi héi su hiéu qua va tiét kiém.

2.COSGLY THUYET TiNH TOAN
2.1. Tinh sifc chiu tai cia nén duéng theo tai trong an toan
a. Tdi trong cua ddt ddp phan bé theo dang tam gidc cén hodic gdn
v@i tam gidc can
2.C,,.Cos,, + y.b.sin
Uo = w Pwt 7V Pw 1)

2%

DGi vai dat dinh c6 gw nhd, c6 thé bd qua ew, €6 thé viét: gat =
4.Cw. Trong dé: o, 1a hé s6 phu thudc vao gdc ma sat; b 1a nlra chiéu
rong day khéi dat dap. v, Cw, w lan lugt la dung trong, luc dinh va
g6c ma sat clia nén dat yéu.

b. Tdi trong phdn b6 theo dang hinh thang cén

Qat = T]o-cw (2)

Trong d6: Mo la hé s6 phu thudc vao a/b va o.

¢. Tai trong cua khéi ddt ddp phdn b6 gan véi dang chir nhat
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z.c.cotge

= 3)
cotgp+op—nl4

Qat

Khi ¢ = 0 tai trong an toan trong trudng hgp phan bé déu dugc
xac dinh: gac = m.C. TU cOng thic trén c6 thé két luan tai trong an
toan trong trudng hop phan bé hinh thang can khi ¢ = 0 dugc gisi
han trong khoadng: 7.C <y <4.C

2.2, Tinh suic chiu ti ciia nén dat yéu theo tai trong gidi han

a. Phuong phdp Jocghenxon

Phuong phap nay dung cho nén dat yéu cé chiéu day H nhé hon
ntra bé rong clia ddy nén dat dap. Tai trong dat dap dugc quy udc
phan bé theo dang tam giac can.

~CB
Goh ="~ @
Trong dé: C la lyc dinh cGa dat nén yéu.

LR A

Hinh 1. S¢ d0 tinh toan tdi trong gidi han theo Jocghenxon
b. Phuong phdp Mandel va Salencon

Hinh 2. So d0 phd hoai clia nén dét ¢o H < B theo Mandel-Salencon

Tai trong gi6i han trén dat nén cé luc dinh C, dugc xac dinh bai
biéu thuc:

qmax = Cu.Nc (5)

Trong dé: B 1a chiéu rong trung binh cua trdc ngang khéi dat
dap; H la chiéu day cua Iép dat yéu; Nc 1a hé s6 chiu tai phu thudc
vao ty s6 B/H.

2.3. Tinh toan 8n dinh mai déc cia nén dat dap

a. Phuong phdp mdt truot tru tron cua Fellenuis

Hinh 3. S d6 tinh todn 6n dinh theo phuang phap mat trugt Fellenuis
Hé s6 an toan vé én dinh:

_ X(W,.tgg;.cosa.c +Ci.Al)
- 2W,.sing;

Trong d6: ai la géc gilia dudng thang va ban kinh di qua diém
gilta clia doan cung trugt tron tuong Uing véi manh dat tha i; Al la
chiéu dai doan cung truot tron do; ¢;, Ci la géc ma sat trong va luc
dinh cta dat trong pham vi doan cung trugt Al.

K

(6)

b. Phuong phdp Bishop

Hinh 4. Phuong phdp cung trugt tron Bishop
Hé s6 an toan:
K = tgp. > (W;.cose; —u;.AC;) +C.L

7
2W,.sing; 7

Trong do: W,.sing; la luc gay truot;
tgep;. 2 (W;.cose; —u;.Al) +CL 1a luc chéng truot va ui la ap luc
nudc 16 réng.

2.4. Trinh tu tinh toan chia doan dap

a. Xdc dinh chiéu cao an toan ha: ciia khéi dét ddp déi véi nén ddt
yéu

P=3,14.C, (8)

Trong dé: Cu la lyc dinh dugc xéac dinh theo so d6 U-U trén may
cat ba truc. Chiéu cao an toan ha cia khéi dat dap c6 dung trong ya
sé la:

3,14.C 3,14.C
=207 hay hy = —— U
7d 74(1-31419y,)

b. Xdc dinh chiéu cao gi6i han cho phép hg ctia khéi ddt ddp

5,14C 5,14C
h == U h h — i u
Ml =" " Mol =5 S 100y

Trong d6: K 1a hé s an toan chon = 1,5; Cu 13y tur thi nghiém nén

Pyt 9)

(10)

3 truc, Cﬁd =C, +74.-hg 19g, tuthi nghiém trén may cit phéng.

¢. Chon chiéu day I6p ddt dép dot dau h;

DE& dam bao 6n dinh nén dat yéu dudi khéi dat dap, chiéu day
I6p dat dap lan tha nhat hy khong nén vugt qua chiéu cao an toan
hat @i v6i dat nén: h < ha. Trudng hop can thiét c6 thé chon ha < hy
< hgh.

d. Xdc dinh thai doan can ngtmg thi céng T

n
T :t.(%) an

Trong d6: n 1a chi sé ¢8 két, phu thudc vao chi sé déo |, va chi s6
dd sét B clia dat, dat bun, dat dinh & trang théi nhao, déo nhao chon
n = 2; t1a thdi gian nén mau dat co6 chiéu cao h (h = 2cm) dudi ap luc
B =yq.hy dat dén do c6 két yéu cau U: & trong phong thi nghiém;
Hi la chiéu day 16p dat nén chiu anh huéng nén baiap luc B =y4.hy
clia |6p dat dap tha nhat.

e. Tinh todn kiém tra su'6n dinh cda dédt nén sau thdi doan T; dé xdc
dinh chiéu day dép ddt I6p tha hai h,

Chiéu cao an toan ctia khéi dat dap sau thoi doan Ti:

_314CY,
74 (1-314190f,
Chiéu cao gidi han cho phép ctia khéi dat dap sau thai doan T la:
5,14.CH
[hgh] = e tt
K.yg 1-514190q,

(12)

at

(13)

ISSN 2734-9888 | 01.2024 XAYDUNG |73



NGHIEN CUU KHDA HOC

So sanh néu chiéu cao yéu cau ha khéng vugt qua chiéu cao gidi
han cho phép hgh tic 1a ha < hgh thi chi can dap thém I6p thi hai co
chiéu day hz la:ha=ha - h.

Nhu vay qua trinh thi cdng nén dat dap dugc chia ra lam hai giai
doan:

Giai doan 1: Chd muc nuéc triéu ha dén muc thap trong ngay
tién hanh thi cong dap 16p 1 dén chiéu cao 1,9 m (tu cao trinh +0,7
m dén cao trinh thiét ké +2,6 m); hé s6 mai déc mi = m, = 2,0; bé
rong nén dat dap B=9,60 m.

Giai doan 2: Sau khi dap xong giai doan 1 can nghi moét thai gian
chd 6 két > 6 thang va ti€n hanh dap 16p 2 dén chiéu cao 0,9 m (tur
cao trinh +2,6m dén cao trinh thiét ké +3,5); hé s6 mai déc m1 =m;
=2,0; bé rong nén dat dap B = 6,0 m.

Hinh 8. Biéu d6 d6 lin dat nén theo thdi gian phia ha luu
v by

HNe

Hinh 5. Mat cat thiét ké nén dat dap hoan chinh

3. KET QUA TiNH TOAN

3.1. Chuyén vi cia dat nén

Khi c6 @nh hudng clia muc nudc thudng xuyén tac dung vao
than nén dat dap thi tai vi tri gitra nén va phia ha luu dat nén lun
nhiéu hon nhung tai phia thugng luu do 4p luc ddy néi tac dung lén
dat nén nén dé 1tn nho hon so véi trudng hop khéng c6 muc nudc
tac dung.

Trong giai doan dap dat thi dat c6 xu huéng visa bj lUn tai vi tri
gilra nén dat d3p via hinh thanh cac mat truot va di chuyén theo
nhiing cung trugt gay ra tréi tai vi tri thugng luu va ha luu cia nén
dat dap. Sau mot khoang thai gian c6 két do ¢é su tiéu tan ap luc
nudc 16 réng, tai vi tri gitia khéi dat dap lun sut xay ra nhanh hon va
kéo theo lUn sut & phia thugng luu va ha luu ctia céng trinh, do do
phai thuc hién bu ltn sau thai gian nhat dinh.

Hinh 9. Biéu d6 dd Iin dat nén theo thai gian giiia nén dat dip

Hinh 10. Biéu d6 do lin dét nén theo thdi gian phia thugng luu

3.2. Ap luc nuéc 16 réng thiang du trong dat nén

Hinh 6. Mt cét ngang d6 lin cGia dat nén khi cd muc nudc thudng xuyén (Uy,ma=-215 mm)

Hinh 7. Mit it ngang d0 It clia déit nén khi khong cd nudc (Uy, ma= -209 mm) Hinh 11. Biéu d tiéu tén &p luc nudc 16 rong theo thai gian phia ha luu
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Hinh 12. Biéu d6 tiéu tan ap luc nudc |6 rong theo thai gian tai gidia nén dat dap

Hinh 13. Biéu d6 tiéu tén p luc nudc 16 rong theo thdi gian phia thugng luu

Nhin vao biéu dé tiéu tan &p luc nudc 16 réng theo thai gian thi
qua trinh tiéu tan ap luc nuéc 16 réng dién ra chdm hon do nudc
chua day trong céc 16 réng cta dat va qua trinh dap dat dién ra &
thoi diém tuc thdi, nudc trong 16 réng chua kip thoat ra ngoai, khi
tai trong ca nén dat dap truyén xudng dat nén thi ltc nay phan 16n
tai trong do nudc trong 16 réng va khung hat dat chiju va tiéu tan xay
ra cham hon so véi khong cdé muc nudc tac dung.

3.3. On dinh ciia d4t nén qua cac giai doan thi cong va lau dai

Hinh 14. Biéu d6 hé s6 an toan theo thdi gian

Do &p luc nudc tac dung vao than nén dat dap va dat nén lam
cho qua trinh cé két xay ra cham hon nén hé sé an toan nho hon.
Tuy nhién hé s6 6n dinh theo cac giai doan thi cdng déu dat yéu cau
vé 8n dinh, nén dat sau khi dugc ddp theo phuong phap phan doan
da c6 két va én dinh.

3.4. K&t qua tinh 8n dinh mai déc nén dat dap
Badng 1: T6ng hop két qud tinh 6n dinh qua cdc trudng hop

& 56 6n dinh Kinin (K]
Trudng hop DPéplép 1 Diép I6p 2
Mu€nucc thudng 1,591 1352 1,15
Xuyén
Khong c6 nudc 1,596 1,389 1,15
4, KET LUAN

Tai vi tri gitta nén va phia ha luu dat nén 1Un nhiéu hon nhung &
phia thugng luu do &p luc day ndi tac dung lén dat nén nén dé lun
nho hon. Tiéu tan ap luc nudce 16 rdng dién ra cham hon trong suét
qua trinh c6 két va stic chéng cat ctia dat nén gidm so vai khong cé
muic nudc tac dung. K&t qua tinh toan cho thady luu lugng nudc tham
qua nén dat dap tai cra song khi thi cong dap lan tha 1 va lan thi 2
rat nho, hau nhu khong dang ké, cdng trinh dam bao chat lugng
ngan nudc tu phia song.

Hé s6 an toan nhé haon so véi trudng hop khong ¢ muc nudc
tac dung. Tuy nhién hé s6 6n dinh theo céc giai doan thi céng déu
dat yéu cau vé én dinh, nén dat dugc thi céng bang phuong phap
dap theo phan doan da cd két tang suic chdng ct va 6n dinh.
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TOM TAT

Di sén van hoa (DSVH) |a tai sén quy gia mang ban sac riéng cia méi
quiic gia, dan tdc. DSVH |a sén pham vat chét ca gia tri lich sir, vin
hoa, khoa hoc mang ban séc cia déan tac, khong ngimg duge téi tao va
duge lru gt tir the he nay qua thé he khac qua di tich lich sir - vin
hoa, danh lam théng canh, di vat, cd vat, béo vat qudt gia. Tuy nhién,
theo su bign ddi khac nghigt bai thvi gian, co nhigu y&u td da bj xuéing
cép. bién dang, thiéu hut trong qua trinh tdn tai coa di tich &y. Vi the
vigc tu bd va bao tdn phat huy duge cac yéu td gic cia di tich la mat
trong nhitng muc tigu quan trong cia cac nha quan |y di san. Rai bao
nay trinh bay két qué cudc khao sat vé nhitng nhan td anh hueéng dén
higu qua qua trinh thigt k& va thi cong du &n céi tao, tring tu di san
van hoa. Cudic khao sat dege tién hanh thang qua bang cau hai khao
sat ket hop phan tich sd ligu thing ké. Ket qua khao sat da xép hang
duge nhitng nhén td anh hudng dén higu qué qué trinh thigt ke va thi
cing du &n céi tao, trung tu di san van hoa. Bén canh da, thang qua
phan tich vé nhan td chinh EFA (Exploratory Factar Analysis) bai bao
da chi ra 4 nhan td anh huing higu qué qua trinh thigt ke thi cong du
an céi tai, tring tu di sén van hoa ca lién quan dén: bao tdn y&u td
gic, kj thuat cia phuong &n thigt k& va thi cang, tai chinh va mai
trurang, chét lueng va quy dinh chung. Tigp theo, bai bao da st dung
phuong phap lva chon theo vu diém CBA (Choosing By Advantages) dé
tan ra mai trang minh bach va hep tac nhim dua ra quygt dinh danh
gid phuong an thigt ké thi cong pho hop. K&t qué cia viec lya chon
da trén cac quyét dinh dang dén va dua trén tdm quan trong cia loi
the. Phuong phap lra chon theo vu diém CBA dugc ap dung dé lya
chon nha thau thyc the tai dy &n céi tao, trung di di tich Binh TPT,
Dang Thap nham giap nha thau dwa ra quyét dinh pha hep, kip thi va
danh gia duge mirc da pho hgp vai tdm quan trong cia vu the.

Tir khoa: Di sén van hod; thigt ke: thi cong; cai tao du an; tring tu du n.
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ABSTRACT

Cultural heritage is a valuable asset with its unique identity for each country
and people. Cultural heritage is a material product with historical, cultural,
and scientific value to the national identity, constantly generated through
historical relics - culture, scenic spots, relics, antiques, and national
treasures. However, according to the harsh transformation over time,
many factors have been degraded, deformed delete shortage during the
existence of that monument. Therefore, the renovation and restoration
promoting the original elements of the monument is one of the top goals of
heritage managers. This article presents the results of the surveys on
factors affecting the effectiveness of the design and construction process
of cultural heritage renovation and restoration projects. The survey is
conducted through a questionnaire table combined with statistical data
analysis. The survey results also have ranked the factors that affect the
effectiveness of the projects. In addition, through analysis of the main
factor EFA (Exploratory Factor Analysis), the article points out four factors
that effectively affect the design and construction process of renovation
and restoration projects of related cultural heritage. To preserve original
elements, techniques of design and construction plans, finance and
environment, quality, and general regulations. Furthermore, this article
uses the CBA (Choosing By Advantages) selection method to create a
transparent and collaborative environment to make decisions to evaluate
appropriate construction design options. The results of choices based on
the right decisions and the importance of the advantage. The CBA
advantages selection method is applied to select actual contractors for the
project, to renovate and restore the TPT communal house relic, Dong Thap.
It helps contractors make appropriate, timely, and evaluated decisions. The
quality is consistent with the importance of the advantage.

Keywords: Cultural heritage; design; construction; renovation projects;
restoration projects.
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1.GIGI THIEU

DSVH chinh la tai san duoc luu tri trudng tén qua nhiéu thé hé,
la cai hon cta dan toc, 1a dac diém mang tinh chat khac biét cia méi
quéc gia. Theo dong thai gian cua lich st dén hién dai ngay nay, da
¢6 rdt nhiéu di sdn dang can dugc bao quan, tu bd va phuc héi dé
phét huy gia tri vén c6. Viéc tu bé, stia chita dé€ dam bao dugc cac
yéu t6 goc la viéc lam ma cac nha quan ly bao ton hét stic quan tam
va dat 1én hang dau[1].

Hién nay, bén canh cac nguén kinh phi dau tu cia nha nudc thi
con ¢ su déng gop clia cac té chiic, ca nhan trong va ngoai nudéc
lam cho viéc tu bé, tén tao di tich ngay ciing tang lén dang ké&. Cac
hoat déng vé trung tu, bdo quan, tu b8 di tich da tiing budc di vao
né nép va tuan tha chat ché cac quy dinh vé phap luat. Viéc tling
buéc 1ap hé so, dau thau, trién khai thi cong va tham dinh vé chuyén
mon cho cac du an vé di san van hoé noi chung va cai tao, tu bé di
tich néi riéng cling dugc thuc hién chat ché va dugc danh gia cao
vé mat chat lugng [1, 2]. DSVH la mét khoa hoc chuyén nganh dac
thu, vi thé can rat nhiéu yéu ciu, quy dinh riéng dé thuc hién. Hon
n(ia, viéc cdi tao tu bé di tich cling mang lai nhi€u quyén Igi, Igi ich
tinh than cho ba con nhan dan, nang cao chat lugng cudc s6ng. Nh&
vao dé, dong gép vao su phat trién trong linh vuc van hoa va dat
dugc nhiing két qua tét trong qua trinh phat trién dat nudc[3].

Trong nghién ctiu nay dé xac dinh, do luong va danh gid muc do
tac déng cla cac nhan t6 anh hudng dén hiéu qua qua trinh thiét ké
va thi cong trong viéc cai tao, trung tu di tich va da st dung phuong
phép Iua chon theo uu diém CBA dé dua ra quyét dinh danh gia
phuong éan thiét ké thi cong phu hop.

2.LUGC KHAO

Xac dinh cac nhan t6 anh hudng dén hiéu qua qua trinh thiét ké
va thi cdng la mot chi dé kha rong va rat quan trong trong du an cai
tao, trung tu di san van hoa. M6t s6 cac nghién ctu trudc day da chi
ra rang viéc cai tao, trung tu anh hudng bai nhiéu yéu t6 khac nhau.

Nghién ctiu Matteo Del Giudice; Anna Osello [4] cho thdy kha nang
Ung dung cong nghé thong tin, st dung tu liéu, tai liéu luu trir hién cé
trong viéc phuc dung yéu té géc bang mé hinh 3D sé duoc mé ta, bat dau
khao sat dia hinh, chi tiét hién vat, may quét laser va tirtai liéu nghién ctu.
Va tuong tu, Elizabeth M. Celi; Richard E. Moore Jr [5] cling chirarang (ng
dung c6ng nghé dé bao ton, phat trién va thé hién van hod trong thoi dai
ky thuat s6, cdng nghé AR la mét dién hinh gitp truyén ba dugc gid tri di
san van hoa cho céc thé hé tuang lai va toan cau.

G.J. Ashworth [6] da chi ra rdng cg ché chinh sach clia co quan
nha nudc, chinh quyén dia phuong d6i véi viéc cai tao, trung tu di
san (dinh hudng, su ting ho, cap dé va muc dé di san..) co méi quan
hé mat thiét va can xac dinh diéu kién tién quyét dé thanh coéng va
gidm thiéu rui ro dugc xac lap.

Déng Van Bai [1] da chi rd va rat kinh nghiém vé ky thuat phuc
VU Viéc cdi tao, tring tu di san vin hoa dé dam béo yéu cau thiét ké
va thi cong ky thuat vé do bén viing clia két cdu. Hé théng kiém soat
chat luong clia nha thau thi céng tham gia cai tao, trung tu di san.
Kién quyét loai tri nhiing két cau co chat lugng gb thap thay bang
g6 c6 tinh chiu luc cao hon, khdc phuc nhing thay déi trong két cau
cdu tric khéng déng bod vai nguyén vat liéu va khong st dung
nhiing vat liéu khéng c6 ngudn géc thién nhién.

Nguyén Quéc Huy [7] diéu tra thanh phan loai méi gay hai mot
s6 cong trinh di tich dugc tién hanh tai 101 di tich thudc 14 tinh
thudc mién Bac Viét Nam. Bay loai méi da dugc phat hién, trong dé
¢6 4 loai dugc xac dinh la loai gay hai cht yéu cho di tich bao gobm
Coptotermes gestroi, Cryptotermes domesticus, Coptotermes
ceylonicus va Odontotermes hainanensis

Lé Thi Nguyén [8]; Nguyén Ky Nam [9]cling c6 nhiing nghién ctiu

vé vi tri dia ly va su bién d6i khi hau: Su gia tang nhiét @, su thay déi
lugng mua, nudc bién dang, thién tai khac...Va tir d6 ciing cé nhiing
phuang an chng xdi 18 ven bd séng dé bao ton gia tri lich strctia ditich.

PGS.TS Nguyén Quéc Hung [10] ciing c6 nhiing nghién ciu vé “ yéu
t6 g6¢ “ cau thanh di tich, dm béo yéu cau thiét ké va thi céng bao ton
yéu t6 g6c vé hinh dang nguyén trang vé mat bang va khong gian trong
quan thé kién trdc clia di tich. Qua d6, dé xudt kién nghi va can cé nhiing
quy dinh cu thé chi tiét hon dé thuan loi ap dung cho viéc quan ly, thiét
ké va thi céng du an cai tao, trung tu di tich.

3.PHUONG PHAP NGHIEN CUU
1.1. Quy trinh nghién cuu:

Hinh 1. Quy trinh nghién ctu

Thiét ké bang cau héi:

Bang cau héi st dung trong nghién ctu thang do Likert nam
muc dé. Thang do Likert dugc phat trién bdi Rensis Likert vao ndam
1932, nham do ludng thai d6 hay quan diém bing cach dé nghi
Nngudi trd |6i dua ra cac danh gia hay muc déng tinh vé mét van dé
hay quan diém [11, 12].

Néi dung khao sat bao gém 2 phan:

-Phan A: Gbm cac théng tin chung vé thai gian cong tac trong
nganh, trinh d6 chuyén moén dao tao, ca quan, vi tri, chiic vy, loai du én
va nguodn vén thuc hién ma ca nhan tham gia khao sat da tham gia.

- Phan B: Banh gia nhiing nhan t6 anh huéng dén hiéu qua qua
trinh thiét ké va thi cong du an cai tao, triing tu di san van hoa theo tling
nhém véi muic thang do: 1. Nhém Mai trudng, 2. Nhém Chi phi, 3. Thiét
ké/ky thuat/thi cong, 4. Nhém Van hoa Xa héi va 5. Nhém nhan té lién
quan Khéc. Banh gia tan suat xuat hién anh huéng dén hiéu qua thiét
ké va thicong : 1. Anh hudng rét it, 2. Anh huéng it, 3. Anh huéng trung
binh, 4. Anh hudng nhiéu, 5. Anh huéng rat nhiéu.

Sau khi dugc sy tu van va gép y clia chuyén gia, nghién ctu da
hiéu chinh, b6 sung véi cac nhan t6 cho phu hap véi loai hinh du an
dac thu nay va hoan thanh bang khdo sat theo ndi dung sau :

a) Cdc nhén té c6 lién quan vé Méi truong

« I.1. Vi tri dia ly va su bién d&i khi hau: Su gia tang nhiét do, su
thay d6i lugng mua, nudc bién dang, thién tai khac...

¢ 1.2. Kha nang chiu luc véi méi trudng ctia DSVH (bado vé va giam
tac dong cd hai tir moi trudng xung quanh,..)

* 1.3. Tac dong cla dong vat va thuc vat: M6i mot, chudt, dai,
nam, réu, c6 dai,....

b) Cdc nhdn té cé lién quan vé Chi phi

« I1.1. Chi phi phuong én thiét ké thi cong phu hgp véi téng ngan
sach cap choduan

« |1.2. Phuong an thiét ké thi cong cé ké hoach sir dung chi phi
phu hgp véi ké hoach giadi ngan theo thai gian.

¢) Cdc nhdn té c6 lién quan vé Thiét ké/ky thudt/thi céng

« III.1. Dam bao yéu cau thiét ké va thi cong bao tén yéu t6 géc
vé hinh dang nguyén trang vé mat bang va khong gian trong quan
thé& kién tric cla di tich.

* 11l.2. Dam bao yéu cau thiét ké va thi cong bao tén yéu t6 géc
vé dic diém van hod, tap tuc viing, mién qua ting thai ky.

* |11.3. Dam bao yéu cau thiét ké va thi cong bao tén yéu t6 géc
vé dau an lich st caa di tich.
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* lll.4. Dam bao yéu cau thiét ké va thi cong ky thuat vé do bén
viing cla két cau.

« lIl.5. Pam bao yéu cau ky thuat vé céac tinh nang: cach nhiét,
chéng am, chéng chay,...

* 1I1.6. Su quen thudc, kinh nghiém ctia nha thau thi cong véi viéc
cai tao, trung tu DSVH.

« |Il.7. MUic d6 dap ting yéu cau vé tién do cung ting, du sé lugng
(nhan luc, vat luc va thiét bi ) khi tham gia cai tao, tring tu di san.

« 111.8. Kha ndng iing dung cong nghé théng tin, st dung tu liéu,
tai liéu luu trit hién co trong viéc phuc dung yéu té géc (tao thu vién,
md hinh héa cac tinh chat, dic diém cla vat liéu,.. hé trg con ngudi
vé tinh chinh xac kich thudc nhu céng trinh g6¢: mau son, hinh dang
chi tiét hoa tiét ca...)

« 111.9. Hé théng kiém soat chat lugng cta nha thau thi céng
tham gia cai tao, trung tu di san.

« [1.10. Kha nang bao tri cong trinh cai tao, tring tu di san.

« [I.11. Su hiéu biét vé tinh chat tiing di sdn dam bao yéu t6 géc
cUa don vj Thiét k&, Nha thau thi cong.

d) Cdc nhén t6 c6 lién quan vé Vén héa - xa héi

* IV.1. Co ché chinh sach clia co quan nha nudc, chinh quyén dia
phuong d6i vdi viéc cai tao, trung tu di san (dinh hudng, su Ging ho,
cap d6 va muc dé di san..)

* IV.2. Cac van d@é vé an toan lao déng va suc khoé ctia ngudi lao
dong, ngudi dan xung quanh cong trinh.

e) Cdc nhdn té c6 lién quan khdc

* V.1. Su thong nhat (c6 sy danh gia va phéi hop hiéu qua) vé
tiéu chi lya chon viéc cai tao, trung tu di san van hoa (Ban Quan ly
du an, chl dau tu, thiét ké, nha thau,..)

* V.2.Nhling van dé quy dinh vé luat, Nghi dinh, Thong tu va cac
chinh sach khac c6 lién quan ctia nha nuéc trong hudng dan va
quan ly st dung cai tao, trung tu DSVH.

4. KET QUA NGHIEN CUU
Bang 1. K&t qua vé dic diém, thong tin chung khao sat
Dac diém Phén loai S6lwgng  Phan tram
o . Tir6 dén 10 nam 23 27%
H e T ——
trung tu di sdn van hod Du6i 3 nam 3 %
Trén 10 ndm 5 6%
Trinh d dao tao chuyén Cao da,ng.k. o 1 15:/0
mon hién tai cia Anh/ Thac.fll T!en .SI L 1%
hi Nghién ctu sinh ’ 8 9%
' ({ nhan/ky su/Kién tric su 53 62%
Chi dau tu/don vithu huéng 12 14%
Ban quan ly du n 10 12%
Don vi/ co quan quy Don vj TVTK/TVGS/ tu van 21 25%
Anh/ chidang congtdc  thdmtra
Don vj thi cong 33 39%
Khdc 9 10%
Ban Idnh dao 15 18%
Vitri Anh/chi dang cong  Ch tri thiét ké 11 13%
tac Chi huy truéng 6 7%
Chuyén vién 53 62%
Loai du an cdi tao, trung _ Di tich lich st 43 51%
tu di san van hod Anh/ Danh lam thang cnh 20 24%
chiddvadang thamgia  Ditich kién tric nghé thudt 22 26%
Ngudn von thyc hién Nguon ngan sach Nhanugc 70 82%
dc dy dn cdi tao, triing
tudisdnvanhod Anh/  Ngudn xa hdi hoa 15 18%

chi da va dang tham gia
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C06 85 bang cau hoi gui dén nhimng chuyén gia va nhiing nguoi
c6 quan tam, hiéu biét vé thiét ké va thi cdng cac du an di san van
hod. Két qua thu dugc |a 85 bang (chiém ty 1&é 100%). Sau khi kiém
tra va két qua cudi cung c6 85 bang cau tra Ii thich hgp tién hanh
phan tich s6 liéu (chiém 100%).

Kiém dinh hé sé thang do cla dit liéu, két qua hé sé Cronbach'’s
Alpha cho cac nhém dugc thé hién nhu sau:

Bang 2. Cronbach’s alpha cac nhom lién quan dén Méi trudng

Scale Mean if Item [Scale Variance if Item| Corrected Item-Total | Cronbach's Alpha
Deleted Deleted Correlation if Item Deleted
alpha = 0.726
1.1 7,96 1,892 ,502 693
.2 7,61 1,740 ,536 ,655
1.3 7,88 1,796 ,611 566

Bang 3. Cronbach’s alpha cac nhém lién quan dén Chi phi

Scale Meaniif | Scale Variance if ltem |Corrected Item-Total|Cronbach's Alpha
[tem Deleted Deleted Correlation if Item Deleted
alpha=0.710
1 .95 783 554 .
2 Bss4 615 554 .

Bang 4. Cronbach'’s alpha cac nhom lién quan dén Thiét ké/ky
thuat/thi cong

Scale Mean if | Scale Variance if | Corrected Item- | Cronbach's Alpha if
Item Deleted | Item Deleted |Total Correlation|  Item Deleted

alpha = 0.808

|III.1 39,60 25,267 208 1815

|III.2 39,55 25,036 274 1809

|III.3 39,53 24,657 365 ,802

|III.4 40,13 20,971 570 1781

|III.5 40,46 21,680 582 ,780

|III.6 40,26 22,480 559 784

|III.7 40,31 21,096 656 ,771

.8 40,39 22,859 473 792

|III.9 40,46 23,894 391 ,800

li.10 40,36 22,354 514 788

|III.11 140,48 22,419 513 ,788

Bang 5. Cronbach’s alpha cac nhom lién quan dén Van hoa - xa héi

Scale Meaniif | Scale Variance if | Corrected Item- | Cronbach's Alpha if
Item Deleted | Item Deleted |[Total Correlation| Item Deleted
lalpha =0.729
IV.1 3,72 657 1573 .
V.2 3,67 676 1573 .

Bang 6. Cronbach’s alpha cac nhém lién quan Khac

Scale Meaniif | Scale Variance if | Corrected Item- | Cronbach's Alpha if
Item Deleted | Item Deleted |[Total Correlation| Item Deleted
lalpha = 0.708
Al 4,08 1,076 549
2 3,59 1959 549

Cac két qua trén cho thay gia tri Cronbach’s alpha = 0.708 > 0.7
dat yéu cau, cac bién quan sat déu c6 hé s6 Corrected Item-Total
Correlation > 0.3; do d6, thang do dat yéu cau vé dé tin cay. Riéng
nhom lién quan dén Thiét ké/ky thuat/ thi cdng cé gia tri Cronbach’s
alpha =0.808 > 0.7 dat yéu cau. Tuy nhién, trong nhom cac nhan té
lién quan vé thiét ké/ky thuat/thi cong co bién IIl.1 véi gia tri
Cronbach’s alphala 0.81516n han gia tri Cronbach’s alpha ctia nhém
la 0.808 va hé s6 tuang quan bién téng 1a 0.208 nhd hon 0.3 va
tuong déi thap. Tuong tu bién 1I1.2 véi gia tri Cronbach’s alpha la
0.809 I6n han gia tri Cronbach’s alpha ctia nhém 1a 0.808 va hé sé
tuong quan bién téng la 0.274 nho hon 0.3 va tuong ddi thap. Néu
nhu loai hai bién nay thi hé sé Cronbach’s alpha ctia nhém sé tang
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Ién dung bang 0.808. Nhung tac gid nhan thay gia tri Cronbach’s
alpha cla nhdm la tuong d6i I6n nén cling khéng can cai thién ciing
nhu bién 111.1 va llI2 cling c6 gia tri quan trong nhat dinh nén sé gitr
lai bién nay. (Theo Trong va Ngoc (2008) [13], hé sé Cronbach khong
c6 y nghia loai bi€n nao cling nhu gitt lai bién nao va sau do sé xem
xét ti€p hé s6 tuang quan bién téng dé xét loai bién).

Nhu vay, sau qua trinh thuc hién kiém dinh Cronbach'’s Alpha,
van gitt lai 20 bién quan sat vdi gia tri Cronbach’s alpha la sir dung
dugc va tiép tuc dua cac bién vao tién hanh phan tich nhan t6 kham
phé EFA.

M6 hinh nghién ctru ban dau c6 5 nhém véi 20 yéu t6 rui ro sé
dugc dua vao phan tich. Phan tich nhan t6 dugc thuc hién vai
phuong phdp trich Principle Component Analysis véi phép xoay
Varimax, diém dimng trich cac nhan t8 cé eigenvalue > 1, st dung
phuacng phap kiém dinh KMO va Bartlett dé do ludng su tuong thich
clia mau khao sat

Tai eigenvalue = 1.094 rut trich dugc 5 nhan té va phuong sai
trich dugc la 69.511%. Nhu vay phuong sai trich dat yéu cau. Tuy
nhién, bién 111.8 (Kha ndng Ung dung céng nghé théng tin, st dung
tu liéu, tai liéu luu trir hién cé trong viéc phuc dung yéu té géc (tao
thu vién, mé hinh hoa cac tinh chéat, dic diém cda véat liéu ) tach ra
lam 1 nhom riéng va chi c6 1 bién quan sat. Theo Yong, A. G. va
Pearce [12], bién nay khéng thoda yéu cau khi chay EFA nén bién nay
sé bi loai. Vi vay, 1 bién nay sé bi loai. Ti€p tuc thuc hién EFA lan 2
vGi 19 bién quan sat.Tu két qué cho thay, caéc nhom nhan t6 anh
hudng dén viéc hiéu qua qua trinh thiét ké thi céng du an cai tao,
trung tu di sdn van hoda dugc thé hién dudi hinh sau:

Bang 7. Bang nhom nhan t6 anh hudng hiéu qua qua trinh thiét
ké va thi cong du an CTTT

Nhdntd  Bién quan sat Tén nhom nhén t6 anh huéng hiéu qua
qua trinh thiét ké va thi cong du an CTTT

1 1.2, 1.3, 111.1 Bdo ton yéu td goc

2 :::g’ IIIIII.;O, 1.6, V.2, V.1, Ky thudt ctia phuong an thiét ké va thi cong

3 1119, IV.2, V.11 Chét lugng va cac quy dinh

4 1.1, 1.1,1.2,11.2,1.3 Tai chinh va mdi trudng

Nghién ctu sé tién hanh phan tich 5 nhan t6 ¢6 nhat anh hudng
nhiéu nhat theo gia tri mean dén viéc hiéu qua qua trinh thiét ké, thi
cOng du an cdi tao, trung tu DSVH.

- Thanhat 1113 day la nhéan té ¢6 anh hudng nhiéu nhat dén viéc
hiéu qua qua trinh thiét k&, thi cong du &n cai tao, trung tu DSVH.
Céc yéu t6 gbc vé dau &n di tich can dugc bao tén, gin gil triét dé
dé phat huy gia tri di sdn vén cé. Lich st dugc hinh thanh va trai qua
ngan nam, cac thé hé mai sau can dugc bao quan. Vi tiéu chi cai
tao, tring tu DSVH thi viéc bao t6n yéu t6 géc vé dau an lich sir dé
gili gin va phat huy gia tri lich st la diéu quan trong can phai thuc
hién dugc.

- Thu hai l1l.2 la mét trong nhitng nhan t6 hang dau trong viéc
anh hudng nhiéu nhat dén hiéu qua qua trinh thiét ké, thi cong dy
an ci tao, trung tu DSVH. D& dam bao khi cai tao, trung tu DSVH
dugc gilt nguyén trang cac dac diém van ho4, tap tuc tling vlng
mién tao nén Di tich dy, thi don vi thiét k& ciing nhu cac nha quan ly
Di san phai hiéu dugc nhiing nét van hoa ay la dac trung can dugc
gin gitt va luu truyén khi tham gia thiét ké va thi cong Cai tao, tring
tu Di san.

- Tiép theo, thi ba la 1Il.1, cling 1a mét trong nhiing nhan t6 cuc
ky quan trong trong viéc bdo vé, tring tu DSVH. Don vj thiét ké thi
cbng va ca nha quan ly Di san phai hiéu rang, viéc lam mat di hinh
déng nguyén trang va khong gian trong quan thé kién trdc cla di
tich la da mat di cai di tich von c6 ma cac thé hé tiép ndi can gin giir
va phat huy. Viéc hinh dang cta Di tich chinh la biéu tugng cua Di

tich dy ma khi don vi tham gia thiét ké thi cong tham gia cai tao,
trung tu chinh la nhiém vu va la trach nhiém hang dau can phai cha
y 13ng nghe va tim hiéu khi thuc hién. Ba cé rat nhiéu trudng hgp vi
khéng tuan tha dugc yéu t6 goc va tuan theo quy dinh bao vé Di
tich ma xay ra nhiéu tinh trang gay hu hai cho Di tich. Vi du Sai pham
nghiém trong trong viéc tu bé sai léch vai Di tich géc ctia Chuia Pau,
Ha Noi la mét dién hinh khi can thiép quéa nhiéu vé hinh dang
nguyén trang vé mat bang va khéng gian trong quan thé kién tric
cla di tich.
Bang 8. Th(r tu cac nhan t6 theo gia tri mean

| N Minimum [Maximum [Mean Std. Deviation
3 85 3 5 4,62 617
.2 85 3 5 4,60 658
L1 85 2 5 4,55 716
1.2 85 2 5 4,12 822
V.2 85 1 5 4,08 1,038
L4 85 1 5 4,02 1,012
.2 85 2 5 3,95 885
liL6 85 1 5 3,89 787
I3 85 2 5 3,85 748
.7 85 1 5 3,85 893
.1 85 2 5 3,84 784
.10 85 1 5 3,79 860
1118 85 1 5 3,76 826
1.1 85 2 5 3,76 781
V.2 85 2 5 3,72 811
1119 85 2 5 3,69 740
.5 85 1 5 3,69 887
V.1 85 2 5 3,67 822
111 85 2 5 3,67 851
V.1 85 1 5 3,59 979

Hinh 2. Tam quan méi (anh I6n) va Tam quan cii (anh nhd) cGa di tich qudc gia chua
Dau. Anh: Loc Lién

https://tienphong.vn/sai-pham-o-di-tich-quoc-gia-chua-dau-cay-them-cong-trinh-
hoanh-trang-post1327683.tpo

- Ngoai ra, 1.2 & vi tri anh hudng thi tu. Chi phi la van dé luén
dugc can nhac dau tién khi ti€én hanh cai tao, tring tu DSVH vi né
anh hudng dang ké dén gia thanh du an, dén tién d6 thi cong va
dén ca bién phap thuc hién va ca chat lugng du an. Thuc té, gia
thanh cho du an cai tao, trung tu DSVH luén cao hon gia thanh céac
du an théng thudng vi tinh cap thiét, trong diém cda tiing du &n va
dac biét vat liéu dugc dung cho du an vé cai tao, trung tu DSVH la
vat liéu mang tinh chat bén ving va quy hiém va chia nhiéu gid tri
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khac nhau ma tiéu biéu la gia tri vé kinh t&, ky thuat, my thuat va lich
sU. Bén canh do, chi phi nhan céng dugc st dung cho du an la nghé
nhan chuyén vé di san, chi phi vé nhan cong ciing sé cao hon nhan
cong thong thudng.

- Cudi cung la V.2 xép hang & vi tri anh hudng thi nam trong
nhém nam nhan t6 anh hudng nhiéu nhat theo gia tri mean. Nén
van hoa ma dat nudc ta dang xay dung va huéng dén la nén van hoa
XHCN. Van hod ludén gan két véi kinh té va chinh tri. Va d6 la nhing
b6 phan khéng thé tach rdi clia cac hoat dong xa hoi. D€ dat duoc
hiéu qua cao trong dy phét trién va bao t6n Di san Van hoa thi déu
phai dat dudi sy lanh dao théng nhat ctia Bang CSVN va sy quan ly
théng nhat cda Nha nudc. Xuat phat ti quan diém nay, di san van
héa dan téc, mét bo phan quan trong clia nén van héda dan téc cling
phai nam trong sy quan ly théng nhat ctia nha nudc, dudi vai tro
lanh dao ctia Dang. Chinh vi vay ma trong cac nghi quyét ctia Trung
uong Dang, hé théng van ban phép luat clia nha nudc déu thé hién
rd chi truong dat toan bo hé théng di san van héa dan toc dudi su
bao vé clia Nha nudc, chd truong huy dong cac nguén luc vat chat
va tinh than cho cong tac bao ton va phat huy cac gia tri di san van
héa dan toc.

Bén canh ndm nhan t6 dnh hudng nhiéu nhat nay thi cac nhan
t6 con lai déu can c6 su anh hudng nhat dinh va can dugc quan tam
xem xét trong viéc hiéu qua qua trinh thiét k&, thi cong du &n cai
tao, trung tu DSVH.

5. XAY DUNG MO HINH VA BE XUAT HIEU QUA PHUONG AN
THIET KE, THICONG DU’ AN CAI TAO, TRUNG TU DI SAN VAN HOA

5.1 Budc 1: Xac dinh cac lua chon thay thé

Lua chon danh gia phuong an thiét ké thi cong du an cai tao,
trung tu di san van hoa theo quy dinh hién hanh theo quan diém
cGa Chu dau tu, Ban quan ly, don vi tu van, don vi Thiét ké va thi
cong. Bé ra quyét dinh chuédn xéac va kip thdi, tac gia dé xuét st dung
phuong phap ra quyét dinh theo uu diém CBA ( Choosing by
advantages ) [14, 15] vao du an Tu b8 cong trinh Binh TPT, Déng
Thap - la di tich lich st - van héa cdp quéc gia véi hién trang bi tham
dét nhiéu khi mua, b& néc, ba chay ran nit, réu méc; vi tri san khau
¢6 1 cay cot gb bi méi mot, hu héng, xudng cap tram trong, phan
két cau tudng, cot gach quét véi bong troc, thdm mug, ran nut hu
héng ndng anh hudng dén kha nang st dung an toan cla két cau,
tai cac vi tri dau cét gach bi ndt tram trong; phan két cdu goé nhu cét,
xa, hoanh, rui, mg, ... bi m&i mot, hu muc nang anh hudng nhiéu
dén kha nér]g st dung an toan clia toan bo két cau.

oo

Hinh 3. Anh trich ti HSDT Cong ty X

5.2 Budc 2: Xac dinh cac yéu t6; Budc 3: xac dinh tiéu chicho
tiing yéu té va Budc 4: Mé ta thudc tinh cho tiing phuong an.

Trudc khi mo ta cac thudc tinh cda tung phuong an dugc liét

ké. Tac gia sap xép udc lugng muc d6 duge danh gia theo 5 muc: Rat

tét, T6t, Trung binh, X4u, Rat xau tuang ducng vdi s6 diém tur 100,
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75, 50, 25 va 0 giup cho phuong én cé cdi nhin truc quan hon. Dua
vao ho so dy thau cla cac don vi, hoi dong chuyén gia danh gid
phuong an va cho ra két qua nhusau :

Bang 9. Bang diém tiing phuong an

KY PR NHA NHA NHA
HIEU NHANTO THAUX | THAUY | THAUZ
Dam bao yéu cau thiét ké va thi cong
1 bdo ton yéu t6 goc vé hinh dang nguyén 100 75 75

trang vé m3t bang va khong gian trong
quén thé kién tric cda di tich.

Su' quen thudc, kinh nghiém cla nha
2 thau thi cong véi viéc ci tao, tring tu | 100 75 25
di san van hod.

Téc dong ctia dong vat va thuc vat: Moi

3 mot, chudt, doi, ndm, réu, c6 dai,.. .. 100 100 20
Mt d6 dap ting yéu cau vé tién d9 cung
(ing, dt 5o lugng (nhan lyc, vat luc va
4 thiét bi) khi tham gia cdi tao, triing tu di £ 20 £
san.
Chi phi phuong an thiét ké thi cong phu
5 hgp vdi tong ngan sach cdp cho dwan | 100 25 100
6 Khd nang bdo tri cong trinh cdi tao, 100 75 50

trling tu di san.

Vitri dia ly va su bién ddi khi hau: Su gia
7 tang nhiét do, su thay ddi lugng mua, | 100 100 75
nudc bién dang, thién tai khac. ..

Céc van dé vé an toan lao dong va stic

8 khoé clia nqudi lao dong, nguoi dan | 100 75 75
xung quanh cdng trinh.
Dam béo yéu cau ky thuat vé cac tinh

9 nang: cach nhiét, chéng dm, chéng | 100 75 75
chdy,...

5.5 Budc 5: Quyét dinh uu diém cho titng thudc tinh va danh
gia tam quan trong cia tiing lgi thé

Bang 10. Bang uu diém cho tiing thudc tinh va tdm quan trong
tung lgi thé

KY R NHA NHA NHA
HIEV NHANTO THAUX | THAUY | THAUZ
Dédm bdo yéu cdu thiét ké va thi
cong bdo ton yéu t6 goc vé hinh | 100 75 75
1 dang nguyén trang vé matbangva | Adv: 25 Adv: Adv:
khong gian trong quan thé kién tric | Imp:100 Imp: 50 Imp: 50
clia di tich.
Su quen thudc, kinh nghiém cla | 100 75 25
2 nha thau thi cdng véi viéc cdi tao, | Adv:75 Adv: 50 Adv:0
trung tu di san van hod. Imp: 95 Imp: 48 Imp: 0
Téc dong cla dong vt va thuc vat: | 100 100 50
3 M6i mot, chudt, doi, nam, réu, c6 | Adv: 50 Adv: 50 Adv: 0
dai,.... Imp: 90 Imp: 90 Imp: 0
Muc d? dap l{ngiyeu au vé Elen do 75 50 75
4 cung ing, dd 0 luong (nhan WG, | 0 5o | 4qy. Adv: 25
vat luc va thiét bi) khi tham gia cdi Imp: 85 Imp: 0 Imp: 85
tao, tring tu di san. ) ' '
Chi phi phuong an thiét ké thi cong | 100 25 100
5 phi hop véi téng ngan sach cap cho | Adv: 75 Adv: 0 Adv: 75
dy dn Imp: 80 Imp: 0 Imp: 80
Kha ndng bao tri cdng trinh cdi tao, | 100 75 50
6 trling tu di sén. Adv: 50 Adv: 25 Adv:0
Imp: 75 Imp: 37 Imp: 0
7 Vi tri dia Iy va su bién d6i khi hau : | 100 100 75
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Sy gia tang nhiét do, su thay ddi | Adv:25 Adv: 25 Adv: 0
lugng mua, nudc bién dang, thién | Imp: 70 Imp: 70 Imp: 0
tai khéc. ..
Céc van dé vé an toan lao dong va | 100 75 75
8 stic khoé cla ngudi lao ddng, nquoi | Adv: 25 Adv: 0 Adv: 0
dan xung quanh cong trinh. Imp: 65 Imp: 32 Imp: 32
Dadm bao yéu cau ky thudt vé cac | 100 75 75
9 tinh nang: cach nhiét, chéng dm, | Adv: 25 Adv: 0 Adv: 0
chéng chay, ... Imp: 60 Imp: 30 Imp: 30
TONG 720 357 277
SO SANH DIEM CBA
800 720
600
357
400 277
200
0
Nha Thau X Nha ThauY Nha Thau Z
Hinh 4. So sénh diém (BA

5.6 Budc 6: Danh gia chi phi

Su khac biét vé chi phi ctia cac lua chon thay thé phu thudc vao
lua chon vat liéu, gid thanh cda cac vat liéu khac nhau, chi phi nhan
céng, chi phi may thi céng, chi phi thué két hgp vao bang du toan
du thau clia cac don vi, c6 bang diém va chi phi nhu sau:

DIEM CBA VA CHI PHi

1,650
1,450 Nha thauY
1,250 Nha thau Z L
1,050 Nha thau X
850
650
450
250
250 350 450 550 650 750

Diém CBA

Chi phi ( triéu déng)

Hinh 5. Diém (BA va chi phi

5.7 K&t luan danh gia va quyét dinh lua chon phuong én
thiét ké, thi cong

Dua vao d liéu thong tin dugc phan tich, xét vé hiéu qua
phuong an thiét ké thi céng cho dy an cai tao, trung tu di tich lich
st dinh TPT, Dong Thap thi nha thau X la phuong an lua chon t6t
nhat.

6. KET LUAN

Dé& cac du an cai tao, trung tu DSVH, d3c biét |a Di tich dugc thuc
hién thiét ké va thi cong moét cach hiéu qua l1a mét trong nhiing yéu
t6 gop phan quyét dinh ddm bao muc tiéu nay. V&i nhiing muc tiéu
dé ra ban dau, nghién ctiu da dat dugc nhiing két qua sau:

= Nghién ctiu da dinh dugc cac nhan té anh huéng dén hiéu qua
qua trinh thiét ké thi cdng cai tao, trung tu DSVH. Théng qua kiém
dinh Cronbach’s alpha va phan tich thanh t6 chinh EFA, nghién ctu

da xac dinh dugc 4 nhom nhan t6 lién quan vé Bao ton yéu t6 goc;
ky thuat ciia phuang an thiét ké va thi céng; tai chinh va moéi trudng;
chat lugng va quy dinh chung véi 19 nhan t6 anh hudng dén viéc
viéc lya chon phuong an Thiét ké thi céng du an cai tao, trung tu
DSVH. T d6 giup cac bén lién quan (ch dau tu, don vi tu van, don
vi thiét ké va thi céng, ...) chu trong dén nhiing yéu té nay trong
viéc lya chon phuang an Thiét ké thi céng du an cai tao, tring tu
DSVH gitip cong trinh bao vé cap bach xuéng cép ctia Di san va phat
huy gia tri Di san.

= Nghién ctiu da dua ra cac dé xuat co ban la giip ngudi strdung
dé dang st dung lua chon quyét dinh phu hgp dya trén uu diém clia
phuong phép CBA mang lai. Cac co s& dit liéu dugc phan tich mét
céch logic cho tiing chi tiéu, tiéu chi cu thé. Trén co s& cac quyét
dinh kip thai, phu hgp va chinh xac bang tam quan trong cla lgi thé
la mot quyét dinh dang dan. Xay dung dugc co s& dit liéu co ban
lam nén tang tham khao cho céc du &n cai tao, trung tu DSVH tuong
tu.

Dua vao nghién cliu nay, c6 thé phat trién hudng nghién cdu
tiép theo cu thé nhu ma réng khai thac thém nghiéu khia canh khac
thudc don vi van hanh, cu thé nhu: Qua trinh bao tri, bado dudng sau
qua trinh cai tao, trung tu DSVH hay qua trinh khai thac va s dung
DSVH...
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Giai phap thoat nudc bén viing can duogc thé ché
hoa trong cac quy dinh cta phap luat hién hanh

Sustainable urban drainage systems need to be institutionalized in current legal requlations
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TaM TAT

Gigi phap thoat nuac bén vimg dd dugc nghién ctu va thyc hién thi
diém tai nhigu da thi & Viet Nam cho théy day |3 giai phap higu qua dé
giam thiéu ngap dng cho do thi, dam bao mai trueng sinh thai, nang
can diéu kién tién nghi cho ngudi dan da thi. Do vy, cén thigt duoc
nghién ciru the ché haa dé ap dung lang ghép vao thiét ke cac da an
quy hoach Chudn bj ky thuat dat xay dung dé thi va cac dd an quy
hoach xay dung khac.

Tir khaa: Giai phap thoat nude bén vimg; the ché haa; lang ghép; quy
hoach chudn bi ky thuat.

ABSTRACT

Sustainable drainage solutions have been researched and piloted in
many urban areas in Vietnam, showing that this is an effective
solution to reduce urban flooding, ensure the ecological environment,
and improve water conditions. amenities for urban residents.
Therefore, it is necessary to be institutionalized to integrate into the
design of planning projects, technical preparation of land for urban
construction and other construction planning projects.

Keywords: Sustainable drainage solutions; institutionalization;
integration; planning Technical preparation.

1.DAT VAN BE

Gidi phap thoat nudc (mat) bén viing da va dang dugc néi nhiéu &
cac dién dan vé chéng ngap Ung d6 thi, tai cac hoi nghi, hoi thao khoa
hoc trong nudc va quéc té trong diéu kién d6 thi hda nhanh chong va
thich Ung véi bién d6i khi hau. Bién déi khi hau mang hai dic trung co
ban d6 la su cuc doan clia thdi tiét va nudc bién dang. Su cuc doan cla
thdi tiét thé hién & hién tugng mua bao that thudng, khéng theo quy
luat. Mua c6 thé xudt hién véi luu lugng cuc 16n gdy nén nhiing tran
dai héng thay, nhung cling c6 thé khéng xuét hién trong thdi gian dai
gdy han han nghiém trong. Trong b6i canh nhu vay, hé théng thoat
nuGC sé qua tai dan dén ngap ung do thi, hodc ngugc lai, khéng co
mua dai ngay hé théng cap nudc sé thi€u nudc dé cap nudc cho d6
thi. D6 1a hai thai cuc ma cac d6 thi ngay nay dang phai d6i mat. Ngoai
ra, cac do thi ven bién con chiu dnh hudng cla triéu cudng va nudc
bién dang ... M6t hé théng thoat nudc d6 thi bén viing (Sustainable
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Urban Drainage System - SUDS) da dugc nghién ctiu d€ giai quyét cac
van dé trén.

Hién nay, gidi phap thoét nudc bén viing da dugc nghién ctu
&p dung thi diém tai mot s6 d6 thi tai Viet Nam. Dién hinh la cac du
an do T6 chuc hap tac Buc (GIZ) tai trg da nghién ctu va ing dung
thi diém mo hinh thoat nudc bén vimng tai mot sé dé thi duyén hai
mién Trung va vung BBSCL. Ngoai ra, con c6 mét sé du an khac va
mot s6 dé tai nghién clu khoa hoc cdp thanh phé va cap Bo
nghién ctu vé gidi phap thoat nudc bén viing, ting dung cho d6
thi va cho mét sé khu vuc trong dé thi déu dugc cho két qua kha
quan ca vé kinh té lan ky thuat.

Tuy nhién, giai phap thoat nudc bén viing van chua dugc nghién
ctu trién khai ing dung réng rai trong thiét ké quy hoach, xay dung va
quan ly hé théng thoat nudc dé thi ndi chung va dac biét la trong quy
trinh thiét k& cac d6 an vé Quy hoach chuén bj ky thuat ndi riéng. Ly
do co ban la chua c6 cac co s& phap ly, cu thé |a thi€u cac van ban quy
pham phap luat d€ (ng dung. Vi vay, cac két qua nghién ciu va Ung
dung thi diém cda gidi phap nay can dugc nghién ctu dé thé ché héa
bang cac quy chuan, tiéu chuan trong tinh toan thiét k& quy hoach,
xay dung va quan ly hé théng thoét nudc. Bai bao budc dau phan tich
khia canh ky thuat clia giai phap thoat nudc bén viing dé xuat dua bé
sung vao cac quy chudn, tiéu chudn 4p dung 16ng ghép vao thiét ké
cac d6 an Quy hoach Chuan bi ky thuat ma chua dé cap dén cac dé an
quy hoach khac.

2. TGNG QUAN VE GIAI PHAP THOAT NUGC BEN VUNG

2.1.Co'sd vé ly thuyét

Giai phap thoat nudc bén viing trong thoat nudc do thi la sir dung
va t6i uu hda viéc tiéu thodt nudc tu nhién theo cac dong chay bé mat;
gidm téc do, luu lugng dong chay thong qua hé théng céng trinh luu
chia nudc (tu nhién va nhan tao) vira gidp phong chéng ngép Ung,
vilfa b8 cap ngudn nudc ngdm, viia tan dung nudc mua cho cac muc
dich trong d6 thi nhu xt ly dé tai sir dung cho cap nudc dé thi, nuéc
ctu hoda, nudc tudi cay, riia dudng, ... Tuy theo dia hinh va dién tich luu
vuic cu thé c6 thé tinh toan thiét ké hé diéu hoa, tao khong gian kién
trdc cdnh quan do thi, cai tao diéu kién vi khi hau. Ngoai ra, viéc tang
cudng kha nang thdm hut trén dong chay, vira b6 sung nguén nudc
ngam, gidm thi€u nguy cd 6 nhiém théng qua qua trinh tu lam sach
nh¢ cac hé sinh thai ngap nudc va hé théng lang, loc tu nhién;... Cach
ti€p can nay mang dén co héi tang cudng khong gian xanh cho dé thi,
két n6i va md réng mang ludi cay xanh, tao moéi trudng cho cac sinh
vat hoang da sinh s6ng, tir d6 tao ra cac lgi ich cong déng.

Gidi phap thoat nudc bén viing hay con goi la gidi phap thoat
nudc cham, nghia la nuéc mua dugc chuyén déng ti trang théi nay
sang trang thai khac nhdm kéo dai thai gian dong chay dé dua dudng
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qua trinh dong chay trong d6 thi tré lai gan giéng véi dudng qua trinh
dong chay trong méi truong tu nhién (Hinh 1).

g ey B e
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I bé mat tu
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Thiér glan {R)
Hinh 1.6 thi md ta dong chay bé mét khi d6 thi héa véi bé mat tu nhién [1]
Cac ky thuat luan luu c6 muc dich gisi han bé mat hoat déng cua
nudc dé tao thuan Igi cho nudc tham vao dat hodc gidi han luu luong
dinh xa vao mang lugi nho bién phép chia (Hinh 2).
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Hinh 2. D4 thi miéu t lugng nuc bé mat dugtc giir lai va trg vé vdi trang thai tu nhién nh
dp dung gidi phap thodt nudc bén viing [1]

2.2, Cac giai phap ky thuat trong thoat nudc bén viing

Tuy theo diéu kién dia hinh ty nhién, diéu kién khi hau, diéu kién
xdy dung cua toan bo do thi, hodc cita mét khu vuc trong dé thi ma
Iua chon ap dung cac gidi phap ky thuat thoat nudc bén vimng khac
nhau cho phu hgp (d6 thi mdi, d6 thi cai tao, khu do6 thi mdi ...).
Nhung vé cg ban hé théng thoat nudc bén viing c6 cac giai phap ky
thuat sau day:

a. Gidi phdp kiém sodt tai nguén:

- Sit dung cac hé théng luu trit bé ngadm va téi st dung nuéc mua
tai m6i gia dinh, mdi toa nha cong sé ...

- Mai nha xanh: C6 kha nang luu giir mét lugng I6n nuéc mua trén
mai bén trong tham thuc vat va trong I6p dat. Nha do, giam lugng
nudc mua chay xudng tir cdc mai nha di vao hé théng thoat nudc do
thi, gidm thiéu ngap ung cuc bé do mua.

b. Gidi phdp kiém sodt trén mdit béing:

Néu dién tich mat bang trong khoang tir 2 - 5ha ctia dé thi, thudng
ap dung cac gidi phap ky thuat dudsi day:

- Chan loc sinh hoc: 1a I6p chan thuc vat dugc thiét ké xt ly dong
chay tran trén mat bang, 16p thuc vat nay c6 chiic nang lam giam téc
do6 clia dong chay, cho phép lang tram tich va cac loai 6 nhiém khac,
nudc c6 thé tham qua 16p loc phia bén dudi.

- Kénh thuc vat: Ia kénh dan vai dong chay cham, dugc phu I6p
thuc vat hai bén bd cling nhu dudi day.

- Muang tham loc thuc vat: la muong dao can, dugc lap day bai da, soi
dé tao kho chiia bén dudi c6 do réng cao. Dong chdy tran sé duoc loc qua
16p s6i, da loc trong kénh va c6 thé tham vao ddy qua ddy va bd kénh,

- L&p bé mat tham: thudng duoc lap dat tai cac via he, bai do6
xe...ching bao gém mot 16p bé mat c6 d6 bén cao két hgp véi mot
I6p tham bén dudi.

- Ao luu nudc tam thai (hé khé): giéng nhu triing thuc vat, hodc
gan giéng nhu hé khé khi khong c6 mua, va né trg thanh hé chia
nudc tam thai khi xay ra cac sy kién mua.

c. Gidi phdp kiém sodt trén toan luu vuc:

Néu dién tich mat bang trong d6 thj cé dién tich >10ha tra [én thi
ap dung cac gidi phap ky thuat thoat nudc bén viing sau day:

- Ao tham loc thuc vat: dang nay dugc coi la h6 canh quan két hgp
VGi XUt ly nudc mua.
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Hinh 3. Hinh mé ta kénh thuc vét tham nudc [7]

3.NGHIEN CU'U TiCH HOP GIAI PHAP THOAT NUGC BEN VUNG
VAO CAC DO AN QUY HOACH CHUAN BI KY THUAT

D6 an Quy hoach Chuén bi ky thuat dat xay dung d6 thi dugc thiét
1ap & 3 giai doan thiét ké do la Quy hoach chung, quy hoach phan khu
va quy hoach chi tiét. Néi dung clia méi giai doan thiét ké déu phai
tuan tha theo cac quy dinh cda Luat Quy hoach dé thi nam 2009. Quy
hoach Chuén bi ky thuat dugc thé hién & 3 ban dé cha yéu, dé la: i)
Ban d6 danh gia lua chon dat xay dung; i) Ban do quy hoach san nén
(Quy hoach chiéu cao) vaiii) Ban d6 Quy hoach thoat nudc mua (nudc
mat). Sau day, ching ta sé xem xét néi dung dua céc giai phap ky
thuat thoat nudc bén viing vao cac Quy chudn, tiéu chuan dé I6ng
ghép trong d6 4n Quy hoach Chuén bij ky thuat.

3.1.Ban dd danh gia lua chon dat xay dung dé thi

Ban d6 danh gia lua chon dat xay dung dé thi, duoc thuc hién
hoan toan dua trén diéu kién ty nhién ctia khu dat du kién xay dung
do thi dé danh gia & 3 miic do: Loai I: Thuan Igi cho xay dung; Loai I: ft
thuan lgi cho xay dung va Loai lll: Khong thuan Igi cho xay dung. Hién
tai cac ban d6 danh gia, lua chon dat xay dung d6 thi chi xem xét 3 yéu
t6 ca ban trong cac yéu t6 tu nhién clia khu dat, d6 la: Yéu t6 dia hinh
(d6 déc dia hinh), Yéu t6 dia chat céng trinh (muc d6 chiu tai cta dat)
va Y&u té thly van (cao dé ngap lut t8i thi€u cda d6 thi). D&i véi yéu to
nay, can phai tinh toan cao d6 t6i thiéu ngap lut clia dé thi dua trén
cac quy dinh vé quy moé dé thi, lua chon tan suat tinh toan 10 clia séng
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chéy qua dé thi (QCVN 01:2021/BXD). Trinh tu ti€n hanh lap ban dé
danh gia cho tiing yéu t6 sau do chap 3 ban dé lai ta c6 Ban do danh
gia téng hgp dat xay dung do thi.

Trén ban d6 téng hop danh gia dat xay dung d6 thi sé thé hién
cac khu vuc thuén Igi cho xay dung, khu vuc it thuan Igi va khu vuc
khong thuan Igi cho xay dung theo cac tiéu chuan trong TCVN 4449 -
1987, Quy hoach xay dung dé thi - Tiéu chuan thiét ké. Ngoai ra, trén
ban dé Déanh gia tdng hop dat xay dung doé thi c6 thé hién khu vuc
hién trang da xay dung, khu vuc cam xay dung (Khu dat an ninh, quéc
thr.\%, dat di tich lich s, dat khu bao ton Ehién nhién).

r

Hinh 4. Hinh anh gdc cay lat gach thuting va goc cdy lat gach tham nudc [7]

Tiéu chudn danh gia dat xay dung dugc thuc hién theo bang 1
(Bang 3, trong TCVN 4449-1987) sau day:

Bdng 1: Tiéu chudn ddnh gid ddt theo diéu kién tu nhién [2]

Két qua danh gia diéu kién ty nhién la mét trong nhiing co s quan
trong dé lua chon dét xay dung, xac dinh co cau va phan chia cac khu
chuc nang clia d6 thi va dinh hudng céc gidi phap ky thuat xay dung.

Binh hudng phat trién khéng gian dé thi phu hop vai diéu kién tu
nhién sé han ché dén muc t6i da su tac ddng vao tu nhién, bao tén gia
tri cdnh quan thién nhién, ddm bao cac yéu cau sinh thai méi trudng
va la co s& cho su phat trién bén viing. Bén canh do, cac bién phap
chuin bi thuat con déng vai trd dadm bao an toan cho hoat déng clia
d6 thi, gop phan lam tang thém gia tri thdm my trong khéng gian kién
tric, déng thai tao diéu kién thuan Igi vé ky thuat cho viéc xay dung co
s& ha tang va céng trinh trong dé thi, mang lai hiéu qua kinh t€ cao
viéc khai thac va st dung quy dat vao muc dich xay dung.

Céc kién truc su quy hoach c6 thé tham khao ban d6 nay dé can
nhéc bo tri cac khu chiic nang trong quy hoach mat bang d6 thi, hodc
cd quan thadm dinh xem xét muic d6 phu hop cac clia cac khu chuc
nang trén ban d6 quy hoach kién truc, chinh quyén d6 thi va cac nha
dau tu cling xem xét dé€ lugng dinh chi phi dau tu xay dung, ... .

Nhu vay, viéc xay dung Ban d6 danh gia téng hgp dat xay dung d6
thi, ching ta sé dé xuat tich hap céc tiéu chudn danh gié lua chon giai
phap ky thuat thoat nudc bén viing cho do thi hodc cho tiing khu vuc
cla do thi.
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Tiéu chudn danh gia lua chon gidi phap ky thuat thoat nudc bén
v(ing theo bang sau day (bang 2).

Bdng 2: Ddnh gid lua chon cdc gidi phdp ky thudt thodt nudc bén
viing cho khu dat xdy dung dé thi 6]

3.2. Ban dd quy hoach san nén (quy hoach chiéu cao)

Trong thiét ké quy hoach chiéu cao, luén tuan thi cac nguyén tac sau:

- Triét d€ lgi dung dia hinh tu nhién. Phai c8 géng st dung dén
muc t6i da nhimg mat tot clia diéu kién ty nhién, tan dung hinh dang
dia hinh s&n c6, git lai nhiing viing cdy xanh va cac |dp dat mau nhdm
mang lai hiéu qua cao vé kién trdc canh quan va kinh té.

Trong thuc té€, viéc san ldp tao mat bang chi nén thuc hién &
nhimg khu vuc c6 b6 tri cdng trinh xay dung, cac dudng phé va san
bai, con nhiing khu vuc khac néu xét thay c6 thé thi 6 ging gilr
nguyén hoac cai tao nho.

- Bdo dam can bang dao dap véi khéi lugng cong tac dat va cu ly
van chuyén dat 1a nhé nhat. Nguyén tic nay dat dugc hiéu qua kinh t&
cao Vi gia thanh van chuyén chiém mot ty trong kha 16n trong cong
tac dat néi chung.

- Thiét ké quy hoach chiéu cao phai dugc giai quyét trén toan bo
dat dai do thi hodc dia diém xay dung. Phai tao su lién két chit ché vé
cao do gilla cac bd phan trong do thi, lam ndi bat y d6 kién trac va
thuan Igi cho viéc thoat nudc mat va thuan loi cho viéc bé tri cac cong
trinh ha tang ky thuat khac.

- Thiét ké quy hoach chiéu cao phai dugc tién hanh theo cac giai doan
va phai dam bao giai doan sau tuan thu su chi dao clia giai doan trudc

Cao d6 nén xay dung t6i thi€u cho khu dat sir dung giai phap tén
nén. Theo Quy chuén xay dung Viét Nam Quy hoach xay dung QCVN
01:2021/BXD.

Cao d6 nén xay dung t6i thi€u phai cao hon muc nudc tinh toan
t6i thiéu 0,3 m d6i véi dat dan dung va 0,5 m déi véi dat cdng nghiép.

Muic nudc tinh toan la muc nudc cao nhat c6 chu ky theo tan suat
(ndm) dugc quy dinh trong bang 2.

Bdng 3. Muc nudc tinh todn c6 chu ky theo tan sudt (s6 ndm) [2]

Loaidothi | Pac | Loai | Loai | Loai LoailV | LoaiV
Khu chitcnang biét | ] 1] : :
Khu trung tam 100 | 100 50 40 20 10
Khu cng nghiép, kho tang 100 | 100 50 40 20 10
Khu & 100 100 50 40 20 10
Khu cdy xanh, TDTT 20 10 10 10 10 2
. o -Dén dung > H macsiim
Khu dén cu'nong thon -(ong ong > Homc+03m

Cao d6 nén xay dung t6i thi€u dugc xac dinh theo cong thiic hiéu
chinh nhu'sau:

Hxd t6i thidu= Hpoe) + @ (1)

Trong d6:

Hyd t6i thiu: Cao dd nén xay dung téi thiéu cia dé thi, m;
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Hio: Muc nudc tinh toadn - muc nuéc cao nhat Gng vai tan suat P%
thy theo cap d6 thi dugc dé cap 6 bang 2, m;

a: Khoang an toan téi thiéu xac dinh cho méi loai dat xay dung dé
thi, m. DGi véi dat dan dung a= 0,3 m, d6i véi dat cong nghiép a=0,5 m.

Nhu vay, ching ta thdy viéc dua cac gidi phap ky thuat vé thoat
nudc bén viing da viét trong muc 2.2 (a, b va ¢) trong thiét ké quy
hoach chiéu cao la hoan toan phu hop véi cac nguyén tac cla thiét ké
quy hoach chiéu cao. § day, chiing ta nhan manh viéc lgi dung triét dé
diéu kién dia hinh tu nhién, can bang tu nhién ... trong cac nguyén tac
quy hoach chiéu cao. Tuy nhién, viéc tinh toan cét xay dung la yéu t6
dadm bao cho dé thi khong bi ngap lut do anh hudng thdy van cda
song, h6 nén khong lién quan t6i gidi phap thoat nudc bén viing
nham gidm ngép ung la do mua cuc bd gay nén.

D6 an thiét ké quy hoach chiéu cao duoc thé hién & 3 giai doan:
Quy hoach chung; quy hoach phan khu va quy hoach chi tiét. & ca 3
giai doan chung ta déu c6 thé lua chon dé 16ng ghép cac giai phap ky
thudt cia thoat nudc bén viing vao trong dé an. Bac biét, & do an quy
hoach chi tiét chiéu cao, viéc xac dinh cao dé cho cac tuyén dudng,
cho nén céng trinh va cho ting cong trinh phu thudc rat nhiéu vao
viéc ap dung céc giai phap ky thut thoat nudc bén viing

3.3. Thiét ké d6 4n Quy hoach thoat nuéc mua

Gidi phap thoéat nudc mua nhanh, thoat triét dé (giai phap thoat
nudc truyén théng), thudng dugc thiét ké dé€ van chuyén hét nudc
mua ra khoi nai phat sinh cang nhanh cang tét. Gidi phap thoat nudc
truyén thng nay da bi anh hudng dang ké do t6c d6 d6 thi hda ngay
cang dién ra manh mé & hau hét cac dé thi. Dong chay trong khu vuc
d6 thi bi thay d6i béi su gia ting cla cac bé mat khéng tham nudc,
lam gidm lugng tham qua cac bé mat nhu mai nha, mat dudng, san bai
010, lam tang t6c do dong chdy mat...

Khi d6, gidi phap thoat nudc bén viing dugc nhiéu dé thi trén thé
va thoét khéng triét dé. Thoat cham cé nghia la lam cham dong chay
bang cach cho nudc mua thdm qua bé mat tu nhién hodc bé mat nhan
tao, thoat khong triét dé 1a do 1 phan nudc mua dugc gilt lai dé st
dung cho cac muc dich khac nhau trong d6 thi, hodc dugc xa vao hé
théng thoat tir cac bé chita nudc mua tam thai trong cac tda nha va
cdng trinh trong dé thi, sau khi muc nudc trong hé théng thoat da
giam bét nén khong xdy ra hién tugng ngap Gng. Mé hinh thoét nudc
bén viing la mé hinh thoat nudc st dung cach ti€p can tu nhién hodc
md phéng tu nhién dé kiém soét va lam gidm hodc ngan nglia ngap
Ung trong dé thi, @éng thai gidm thiéu nguy co & nhiém.

Trong tiéu chuan TCVN 7957:2008/BXD, Thoét nudc va mang Iudi,
cong trinh bén ngoai - Tiéu chudn thiét ké. Cong thic tinh luu lugng
nudc mua cho hé thong thoat nudce truyén théng nhu sau:

Q=qCF P)

Trong d6: Q - luu lugng mua tinh toan (I/s); q - Cudng d6é mua
(I/s/ha); F - Dién tich luu vuc (ha); C - Hé s6 dong chay phu thudc vao
tinh chat mat pha va chu ky I3p lai ctia tran mua P.

Trong thiét k€ hé théng thoat nudc mua, viéc xac dinh chudn xac
luu lugng nuGc mua la rdt quan trong, nd quyét dinh kich thudc
dudng cong. Nhin vao cong thuc trén ta thdy cac théng s6 Cva F la cac
théng s6 c6 thé xac dinh mot cach chudn xac. Riéng dai lugng q
(cudng d6 mua) la yéu t6 mang tinh bat dinh va rat kho xac dinh. Hién
tai, cudng dd mua van duoc tinh toan theo cac thong sé cho trudc:

A(1+ClgP)

9= " ®

Trong d6: q - Cudng do mua (I/s.ha); t - Thai gian dong chdy mua
(phut); P- Chu ky Idp lai trdn mua tinh toan (nam);

A, C, b, n- Tham s6 xéc dinh theo diéu kién mua clia dia phuong, co
thé chon theo Phu luc B (cta tiéu chuan néi trén); déi véi viung khéng

¢6 thi tham khao vung lan can. Noi dung l6ng ghép cac giai phap
thodt nudc mua bén viing vao dé an thoat nudc mua nhu sau day:

Cong thuc tinh luu lugng nudc mua ap dung cho gidi phap thoat
nudéc bén viing can bd sung céac diéu kién tinh toan hé s6 dong chay C.
Hé s6 dong chay C phu thudc vao tinh chat mat phi bé mét (bé tong,
at phan, mai ton, dat, tham co...). Hé s6 dong chay C trong giai phap
thoat nudc bén viing phu thudc vao ap dung loai bé téng nao (bé
téng xOp, bé tdéng thdm nudc) hay loai gach thdm nudc block dung dé
lat via he, hodc cac khu vuc cdng cong nhu san thé thao, bai dé 6 té hé
s6 tham la bao nhiéu..., réi tham thuc vat, kénh, muong tham loc nudc,
van téc, dé tham loc...

Tom lai, gidi phéap thoat nudc bén viing c6 rat nhiéu cong thic
tinh toan tuy theo viéc ap dung gidi phap ky thuat nao. Chdng han,
tinh toan hé s6 thdm clia gach block, ctia tham thuc vat, kénh muong
thuc vat dé tinh toan luu lugng nudc co thé tham loc qua méi tran
mua (phu thudc vao vat liéu tham loc va dién tich tham loc...), tinh
toan van toc dong chay va tinh toan dung tich diéu tiét cta ho diéu
hoa, tinh toan dung tich trir nudc tam thai ti cac bé chia trong cac toa
nha, cong trinh.... Cudi ciing la hé théng thoat nudc mua, véi luu lugng
nudc mua con lai chdy trong dudng cong thoét nudc (Iugng nudc mua
tinh theo cong thuc (3) Q = q.C.F tri di luu lugng tham). Tir day, chung
ta xac dinh dién tich luu vuc, chiéu dai doan cong, kich thudc, luu
lugng cla tiing doan céng, d6 déc, van téc dong chay trong céng, do
sau chén cong.., thuc hién phép tinh thay luc thong thudng nhu trong
tinh toan thuy luc hé thong thoat nudc.

D6 an Quy hoach thoadt nudc mua ciing dugc thuc hién qua 3 giai
doan, quy hoach chung, quy hoach phan khu va quy hoach chi tiét,
trén nén tang clia d6 an quy hoach chiéu cao cling giai doan (va cling
ty 18). Nhung déi vdi viéc 16ng ghép céc gidi phap thoat nudc mua bén
viing ta cé thé thuc hién cac gidi phap trong quy hoach chiéu cao vdi
gidi phap thoat nudc mua trén cing mét ban vé (ban d6 Quy hoach
chiéu cao va thoat nudc mua & ca 3 giai doan). Nhu vay, sé lam ré hon
céc gidi phap ky thuat clia thoat nudc bén vimng ap dung trong doé an
Quy hoach Chuén bi ky thuat.

4.KET LUAN

Gidi phap thoat nudc bén viing, phu hgp véi muc tiéu gidm thiéu
ngap Ung do thj, tao gia tri cdnh quan trong d6 thi va gdp phan dam bao
can bang hé sinh thai d6 thi, ing phd vdi bién déi khi hau. Tuy nhién,
diéu trudc hét can c6 nhiing nghién clu dé thé ché hoéa cac giai phap
nay bang cac van ban quy pham phdp luat dé (ing dung trong viéc thiét
k& cac d6 an Chuan bi ky thuat. Bai bao la nhiing suy nghi budc ddu vao
viéc l6ng ghép cac tng dung giai phap thoat nudc mua bén viing trong
viéc thuc hién cac d6 an Chuan bi ky thuat. Vi khuén khé néi dung bai
bao cé han, nén con nhiéu van dé chua dé cap dugc hét. Hy vong, trong
thdi gian t6i nhém tac gia sé dé cap tiép trong nhimg sé ti€p theo.
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Xac dinh géc ma sat trong caa dat cat bang
thi nghiém nén mét truc khéng né hong

Determination of shear strength of sand using uniaxial compression test in unconfined

condition

> NGUYEN HUY HIEP’, NGUYEN QUY PAT

Dai hoc Ky thuat Lé Quy D6n; "Email: huyhiepnguyen@lqdtu.edu.vn

TGM TAT

Hign nay tinh toan gdc ma sét trong cia dét cat thuang sir dung
cac thi nghiém hién truéng hodc cat phéng trén cac mAu ché bi.
(lua thyc tién thay réng co mdi quan he giira ma dun bién dang va
gac ma sat trong cia dat cat. Bang thi nghiem chét tai, di tai trén
may thi nghim nén don truc va céng thire chuyén ddi gian tiép ca
thé xac dinh goc ma sat trong cia dat cat. Ket qua duoc kiém
chitng bing thi nghiém ct phéng

Tir khda: Nén mat truc khéng né hang; cét phang; gdc ma sat
trong dét cat; Dadomet di tai.

ABSTRACT

Currently, field tests and direct shear tests are commonly used to
determine values of the angle of internal friction of sandy sail. The
gained results improve that there is a relationship between the
deformation modulus and the internal friction angle of sandy sail.
By conducting loading and unloading uniaxial tests in unconfined
condition for prepared samples of sandy soil, the formula of
calculating the angle of internal friction is indirectly built. The
achieved results are verified by direct shear tests.

Keywords: Uniaxial compression test: unconfined condition;
sandy soil; internal friction angle; loading-unloading.

1.DAT VAN PE

Dac diém ndi bat ctia moi trudng dat (cot dat- hat dat) la tao ra
lyc can (lyc chéng cat) khéng dong déu trong qua trinh chat tai va
dé tai, dong thai la gay ra bién dang thé tich va bién dang cat. Cac
dac tinh nay tao ra b&i ma sat bén trong gilta cac hat khoang chat
khi chung chuyén déng tuong tac 1an nhau trong qua trinh bién
dang. Luc ma sat trugt va ma sat 1an biéu hién khac nhau, phu
thudc vao thanh phan khoang vat thanh phan dat, mat do-d6 &m
va muc dé can bang gi6i han. Stc khang cua dat do tuong tac
chuyén déng ctia cac hat, khéng chi thé hién & trang thai can béng
giGi han ma con & trang thai tién giéi han. M6 dun bién dang cat
trong qua trinh d& tai khédng phu thudc vao cap do tai trong nén.
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Nghién ctiu cho nhing tinh chat déc biét nay cho thay tinh chat co
hoc cua dat la rat quan trong trong chu ky chat va d& tai, vi ching
dan dén su tich tu bién dang du hinh thanh trong khéi dat va tac
déng cac cong trinh, sy tuong tac nay tao ra trang thai can bang
mai. Mot vi du néi bat clia hién tugng nay la két qua cla viéc nén
cac mau thi nghiém nén dat & nhiéu cap tai trong chat va dé tai.
Nhing nghién ctu & thi nghiém ba truc chi ra rang [4, 7]: ¢6 méi
lién hé gilra trang thai Ging suat va bién dang clia mau dat. Nhiéu
céng trinh nghién ctru, m6 td mai lién hé gita cac chi tiéu khang
cat: ¢ (luc dinh két), @ (goc ma sat trong clia dat) va E (mé dun bién
dang). Dua vao cac ly thuyét nay, c6 thé xac dinh géc ma sat trong
cUa dat cat bang thi nghiém nén moét truc khéng nd hong.

2. LY THUYET XAC PINH GOC MA SAT TRONG BANG THi
NGHIEM NEN MOT TRUC KHONG NG HONG

Déc tinh bién dang clia dat [1, 4]: dudng cong nén va nd (d&
tai) ctia dat khéng trung nhau (Hinh 1). Nguyén nhan: khi nén, két
cdu dat bi pha huy, khi d& tai chi mét phan két cau dat dugc phuc
h6i, do d6 c6 thé néi bién dang ctia dat bao gém hai thanh phan:

- Bién dang du: bién dang khéng c6 kha nang khéi phuc.

- Bién dang dan héi: bién dang c6 kha nang khoi phuc lai.

e

&P g €° P e 2
a) b)
Hinh 1. D6 thi mo ta bién dang thé tich(a) va bién dang trugt (b) ca nén dat: khi
chét tai va do téi
Nhu vay cé thé noi dat khéng phai la vat liéu dan héi. Thuc ra
thép, da... déu c6 tinh bién dang du nhung dac diém cda dat l1a
phan lugng bién dang du 16n. Khi chiu tai trong tring phuc thi
phan lugng bién dang du va bién dang dan héi cang ngay cang
giam, bién dang du gidam nhanh hon va cudi cing trong dat chi
con lai bién dang dan héi, lic nay ngudi ta néi dat & trang théi nén
chat dan hoi.
Quan hé gitta mé dun bién dang Eo, mé dun dan héi E¢ va mo
dun bién dang du (bién dang déo) EP:
1 1 1
_ = 4+ —
Eq E® EP

m
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Quan hé giira cac thanh phan bién dang, téng bién dang:

gg=&%+¢&P V)

Thi nghiém nén don truc khéng né hong, bién dang géc lién
hé véi bién dang thang dung théng qua céng thiic sau:

yi = 281

i \/§

trong d6 &:- bién dang trong thi nghiém nén don truc

Cudng d6 bién dang goc yi c6 thé lién hé véi cudng d6 Ung
sudt tiép thong qua cong thic:

*

€)

T; T;
i ge o - - @
trong dé Ge- m6 dun bién dang trugt ctia dat khi t—0,
7 = % 5)
7 = oty (6)
trong d6: o = %&‘2

@i- g6C ma sat trong & mat phang ti-o.
Thay (5) va (6) vao (4) cé xét t6i (3) nhan dugc:

o = O1702 (o1 + 207)tg9
1= e
2G®  (oy +207)tgp; — (01 — 02)V3
hay: (7)
- 22)a+ 2%2)igq,
e =21 o1 o1
=

e 2
e L R S NE]
o1 o1

Tu day, dé dang xac dinh hé s6 nén tuong do6i cua dat
m, =& /oy, trong trudng hgp nén khong né héng c.=¢ oy, ciing

nhu &=v/1-v, G® = E¢/2(1+v*) nhan duoc:

@+v®)A—2vo)A+ vo)tge;

vo = (8)

°  Ee [(1+ votge, — (L— 2vo )J§]

Tu (8) rut ra, hé s6 nén tuong déi clia dat mv phu thuéc mo
dun dan héi E¢, hé s6 Poisson dan héi ve va géc ma sat trong ¢i. Chi
s "o" nghia la téng, c6 nghia my=m*+m.P. TU (8) rat ra dugc md
dun bién dang téng dugc Eo=B/muo xac dinh theo cong thic:

E® [(1+ voltge, — (L— 2ve )JE]
@+ v)A - 2vo)(A+ vo)tgw;. B
Ty s6 E¢/Eo thudng nam trong khoang 2+6.

TU méi quan hé Eo, E¢ va EP xac dinh tur (1), c6 thé xac dinh tu
mo dun bién dang déo EP tir cdng thc (9), nhan duogc:

EP =AxE® (10)
@+ voltgg; — (L—2vo)/3
a+veHa+ Vo)A —2vp)tge;.B(vo)

Tutysé E, / E, v6i E.=Eo, Ep= E¢, thu dugc:
E_, (12)
E,

Nghién ctu vi du sau: cac tham s6 @=30% vo=0,35; ve=0,25,
A=0,17. Nhu vay E,,/EH =588 , ching minh dugc ty s6

E, /E,=2+6.

Eo 9

dday A = (11)

Tu cong thic (9) bién déi:
(L—2vo)V/3
L+vp) = Bxvegl—2vo)L+v)A+1vg)A

gy = (13)

3. CAC KET QUA THi NGHIEM VA SO SANH

Thi nghiém trén mau cét véi ba cap tai trong:

- Chat tai tir 0 dén 100 kPa, sau d6 dd tai, xi ly két qua tinh toan
mo dun chat tai va dé tai.

- Chat tai tir 0 dén 300 kPa, sau d6 d& tai, xi ly két qua tinh toan
mo dun chat tai va dé tai.

- Chat tai tir 0 dén 500 kPa, sau d6 dd tai, xi ly két qua tinh toan
mo6 dun chat tai va da tai.

Xac dinh géc ma sat trong cla dat cat bang thi nghiém cat
phéng theo TCVN 4199: 1995 [3, 6, 7.

Bang 1. Két qua thi nghiém nén chat tai- d& tai

Cép tai trong, Mé fi'un chat M6’ fTun dé
kPa : tai, kPa tai, kPa Ep/En
Eu=Eo Ep=E*®
0...100 9581 37772 3,94
0...300 23603 67938 2,88
0...500 38528 83893 2,18

Sau khi thi nghiém st dung mé dun chat tai va d& tai véi hé sé
Poisson chat tai [5] vo= 0,34 va hé s6 Poisson d& tai ve=0,12, tinh
toan ra goc ma sat trong cla dat cat theo céng thic (13), so sanh
V@i thi nghiém cat phdng dugc két qua téng hop nhu sau:

Bang 2. So sanh két qua thi nghiém nén don truc va cat phing

tge ¢ tgo ¢
(néndon | (néndon (cat (cat ¢
truc) truc) phéng) phéng)
0,603 31
0,532 28 0,535 28.1 28
0,51 26.5
4. KET LUAN

Phuong phap dugc trinh bay trong bai viét nay cho phép
chuing ta xac dinh géc ma sat trong clia mau dat dua trén két qua
thi nghiém nén don truc va bang tra hé s6 Poisson. Trong trudng
hagp st dung thiét bi ba truc, c6 thé xac dinh gia tri chinh xac cda ty
s6 Poisson. K&t qua thi nghiém c6 thé 1ap thanh huéng dan thi
nghiém giang day.

C6 thé nang cap bai thi nghiém dé xac dinh luc dinh két bang thi
nghiém nén dan truc khéng né héng. Uu diém cda thi nghiém nén
don truc la don gian, chi can mét luc nén ¢é tinh co déng cao, ap dung
ngoai hién truong, dac biét la naoi dia hinh kho khan: bién gidi, hai dao.
Xac dinh déng thai ca luc dinh két va géc ma sat cé thé ap dung mau
I6n, st dung cho cap phdi lén hodc cap phéi san ho.
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So sanh két qua tinh toan nhiét thuy héa trong
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TGM TAT

Hign nay, linh vuc xay dung da va dang ngay cang phat trién, céc
thigt ke kién tric da dang va phong phi dap ang nhiéu céng ning
nhu: Nha & chung cu, throng mai, dich vu, van phang lam vigc.... Ket
cu chiu lyc coa céc loai hinh cang trinh nay phén lan co kich thude
rét lan, hau hét cac cdu kien nay déu gdp cac vén dé ve kiém soat
nit do nhigt trong qué trinh phan dng nhigt thiy hoa bé tang. D8
ngdn ngira sur hinh thanh vét nit nhiet @ céu kién bé tang khai lan
trong qué trinh xay dung, cén phéi ca phueng phap tinh toan pho
hop dding thii ciing phai co giai phap kiém soat duge nhigt di tdi da
va chénh lach nhigt da tdi da trong khdi bé tang. Bai béo trinh bay
va so sanh hai phuong phap tinh toan nhigt thiy haa bé tang dya
trén phuong phép phén tir hitu han: St dung phan mém Midas
Civil va Ansys, phan tich ma phang sd cho céu kign dang dam
chuyén bé tang cdt thép duge sir dung trong céc toa nha cao téng
theo céc phuong phap thi cang khac nhau.

Tir khéa: Nirt do nhigt; nhigt thiy haa; bé tong khdi lan; ddm chuyén;
phén tir hiru han; Midas civil; Ansys.

ABSTRACT

Currently, the construction field has been increasingly developing, with
diverse and various architectural designs meeting many functions
such as: apartments, commerce. services, offices, etc. The load-
bearing structures of these types of constructions are mostly very
large in size, most of these structures have problems controlling
thermal cracking during the thermal reaction of concrete hydration.
To prevent the formation of thermal cracks in mass concrete
structures during construction, it is necessary to have a suitable
calculation method and also have a solution to control the maximum
temperature and maximum temperature difference in concrete block.
This article presents and compares two methods of calculating the
heat of concrete hydration based on the finite element method: Using
Midas Civil and Ansys software, numerical simulation analysis for
concrete transfer beam structures used in high-rise buildings
according to different construction methods.

Keywords: Thermal cracking; heat of hydration; mass concrete;
transfer beam; finite element; Midas civil; Ansys.

1. GIGI THIEU

Dam chuyén bé téng c6t thép la mét loai dam thudng c6 do
cling va tiét dién hinh hoc tucng déi 16n, dam chuyén con la mot
giai phap két cau dugc st dung trong xay dung cac céng trinh cao
tang. Dac biét, khi thiét ké cac toa nha cé nhiéu tang, giup téi uu
héa khéng gian va cung cép tinh linh hoat cho viéc phan chia can
ho[1].

Qua trinh bé téng déng ran cé lién quan dén giai doan nhiét
thay héa xi mang. Khi ma & giai doan dau nhiét do ¢ tam rat khé toa
nhiét ra bén ngoai. Do bé téng la vat liéu c6 hé s6 dan nhiét kém
nén qua trinh gidi phdng nhiét ra bén ngoai ctia khéi bé téng kha
cham va c6 thé kéo dai tan hang thang. Dan t6i su chénh léch nhiét
d6 vuot qua gia tri cho phép dan tai xuat hién (ng suat kéo va vét
nut & trong bé tong. Bén canh do, khi nhiét d6 cao sé lam cham qua
trinh hinh thanh ettringite, c6 thé 1am cho bé téng gidn n& va nat,
tir d6 lam gidm cudng dé va do bén clia né [2, 3]. Viéc nghién ciu
cac bién phap lam mat bé téng rat can thiét dé c6 thé gidm chénh
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léch nhiét d6 gilta tdm va bién cla ciu kién bé téng khéi I6n dé gidp
cho bé tong kho xay ra nut [4]. Cong nghé thi cong bé tong khai I6n
bang cach d6 bé téng lién tuc va st dung hai |6p bé tong véi cap
phéi tda nhiét khac nhau cho dén thai diém hién tai thi it duoc st
dung. Bay la mét cong nghé thi cong mdi, chua dugc nghién cuu,
ap dung va viéc tinh toan, thiét k& bién phap cong nghé - té chuc
thi cong con nhiéu han ché. Can phai c6 nhiing nghién ctu vé
phuaong phap tinh toan va sé liéu thuc té dé dam bao bé tong khong
bi nut trong qua trinh déng ran [5].

Muc tiéu nghién ctiu cta bai viét nay la nghién ctru va so sanh
két qua toan nhiét thay hoa trong bé tong theo hai cong cuy, do
Ia: S« dung phan mém Midas Civil va mé hinh tinh toan ctia Ansy.
Phan tich mé phéng ap dung cho két cdu dam chuyén bé tong cét
thép dugc sir dung trong nha cao tang déi véi cac bién phép thi
céng khac nhau: Khéng st dung éng thoat nhiét; khi lap dng thoat
nhiét va thi cdng theo phuang phéap dé lién tuc véi hai cap phéi téa
nhiét khac nhau.
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2. MO HINH VA PHUONG PHAP NGHIEN CUU

2.1. Nguén nhiét

Bé téng la vat liéu c6 tinh dan nhiét thap, nén luong nhiét thay
héa clia xi mdng sé khong kip thoat ra ngoai va tich tu trong long
khéi bé todng. Su sinh nhiét bén trong c6 thé dugc tinh bing dé tang
nhiét doan nhiét Cong thiic (1) vi nhiét d6 gan tam cla bé tong khéi
I6n gan nhu bang nhiét dé doan nhiét. B I6n cla sy gia tang nhiét
do6 doan nhiét va hinh dang clia dudng cong c6 thé thay déi dang
ké tuy thudc vao hén hgp bé téng cu thé [6, 71.

T(t)=K(1-e) D)

Trong d6: T 13 lugng tang nhiét d6 doan nhiét tai mot thoi
diém, (°C);a :La hé 6 ting nhiét do (t5c do phan ung); K : 1a muc
tang nhiét dé doan nhiét cudi cung dat dugc bang thir nghiém,
(°C);t :la thai gian, (ngay);

T6ng nhiét lugng tda ra trén mot don vi thé tich ¢ thé nhan
dugc theo phuong trinh[6]:

Q(t)=CpT (t) = KCp(1-e ) )

Bang cach dao ham céng thuc (2) theo thai gian, nhiét sinh ra
trén mot don vi thé tich va don vi thai gian c6 thé dugc tinh nhu sau:

oQ(t

ap (t) = % = KCpae™ 3)

2.2. Phuong trinh ly thuyét truyén nhiét trong bé téng:

Phuong trinh mét la phuong trinh co ban theo ly thuyét truyén
nhiét, c6 ké dén su gidi phong nhiét lugng theo thdi gian clia qua
trinh thay héa xi mang va dugc thé hién nhu phuong trinh (4) [10]:

oT,

kcvac +Qh = PcCe ?C @

Trong do: T, la nhiét do ctia bé tdng & tudi t ngay, °C; k. : la hé
s6 dan nhiét ctia bé tong ( kcal/m.°C); Qy, :la nhiét lugng tda ra do
thay héa xi mang, kcal/h.m; C. :1a nhiét dung riéng clia bé téng,
kcallkg.°C; p, :la khéi lugng riéng clia bé tong, kg/m®: t1a thoi
gian, ngay.

Trong bai toan truyén nhiét dam chuyén thi diéu kién bién dugc
chia lam cac truong hgp nhu sau [8]:

Bién truyén nhiét (Tai mat thoang cua khoi bé tong dam
chuyén):

kxﬂl+ky£m+kzﬂn+q:0 (5)
EN dy 0,
Bién d&i luu ( tai mat tiép xuc véi van khuén ctia ddm chuyén):
oT oT oT
ky—I+ky,—m+k,—n+h(T-T_,)=0 (6)
(g M g (T =T

Trong do: h: La hé s6 d6i luu (W/ m3K); T, : La nhiét d6 bao hoa
(moi trudng xung quanh)°C; |, m, n la cosin chi hudng cda cac madt
truyén nhiét dang xét; q : Luu lugng dong nhiét (W/m®).

Hinh 1. Cac bién truyén nhiét trong két cdu bé tong dam chuyén khdi ldn

2.3. Qud trinh truyén nhiét trong bé téng khi c6 6ng lam lanh

Do nhiét d6 & trong tam bé téng thudng sé I6n hon so véi bé
mat xung quanh. Vay nén viéc dua 6ng lam lanh vao vuing tam khoi
bé téng la rat can thiét d€ c6 thé dua nhiét thoat ra ngoai va sé lam
gidm nhiét d6 AT gilra I6p bé tong trong va ngoai. Khi nudc lanh
chdy qua dan éng thi sé xay ra qua trinh trao d6i nhiét va dua nhiét
trong long khai ra lam gidm nhiét do & khoi tam [9]

Duva vao co ché truyén nhiét cia bé tong khéi 16n khi cé 6ng lam
lanh & tam thi ta giai hai phuong trinh vi phan Fourier theo nguyén
ly can bang nang lugng trong qua trinh truyén nhiét cda 6ng lam
lanh. Phuong trinh c6 xét dén su trao d6i nhiét gilra dan 6ng lam
lanh va bé tong va dugc thé hién nhu phuong trinh (7) [10]:

T -
PuCw [%V + uVTWj =ky V2T, 7)
Trong d6:T,, : 1a nhiét d6 cta nudc, °C; k,, :1a hé s6 dan nhiét cta
nudc (keal/m.°C); C,, : La nhiét dung riéng cta nudc (kcal/kg.°C);

Pw :1a khéi lugng riéng cta nudc (kg/m®)

Cac phuong trinh Fourier (7) stt dung céc diéu kién bién ban dau
va dudng cong doan nhiét trong qua trinh thdy héa xi mang nhu
phuong trinh s6 (4).

Theo [7] qua trinh trao d8i nhiét gilta dan éng va bé téng sé
gidm theo nhiét thiy hda bé téng va tdng theo nhiét d6 dong chay.
Su d6i luu gitta dong chay va bé mat 6ng chinh la qua trinh trao déi
nhiét. Gia tri nhiét déi luu dugc xac dinh bai cong thic sau:

Tgi+T Toi+T,
qconv:hp-As(TS _Tm):hp'As( 3 SR m,o] (8)

2 2

Trong dd: hy,: la hé s6 d6i luu ctia dong chdy trong 6ng (

keal/mh.C ); 0|y, : Nhiét d6i luu; A, : Dién tich bé mat ng M?;
Tg, Ty : la nhiét bé mat va chat long trong éng (i la dau vao, o la dau
ra).

Hé s6 déi luu ctia dong chay trong 6ng khi van téc ctia dong
chay nam trong khoang 20-60 cm/s:

h, =4,75u +43 9)

Trong dé: u la van t6c dong chdy trong dng (cm/s).

Il W

| | |
T T g | L3 L L ¥ ¥ oy,
LM Chiry vaa Deinag chary Dty <y £
--E: — — am == — —
g & I 5 ¥ 5 §g___ " ;
|’ L

s Time din mladi |

Hinh 2. Hinh vé m phdng thé hién o ché truyén nhiét trong khdi bé tong [14]

2.4. Chuong trinh phdn td hdu han Ansys

Trong bai bao nay, chuang trinh phan ti hiru han Ansys [11]
dugc ap dung dé phan tich nhiét dé trong cau kién dam chuyén bé
tong c6t thép khoi I6n. Cac thong s6 dau vao cho phan tich nhiét
chu yéu la hé s6 déi luu, nhiét d6 méi trudng, toc d6 sinh nhiét bén
trong clia bé téng, dac tinh vat liéu va diéu kién bién nhiét. Sy phan
b6 nhiét d6 trong bé téng khéi I6n thudng l1a mét qua trinh nhiét
nhat thai vi nhiét d6 ca bé tong khéi 16n thay déi theo thai gian.
Phuang trinh vi phan truyén nhiét (4) c6 thé dugc gidi quyét cho su
phan bé nhiét dé bén trong mat cit ngang cla bé téng. Cac diéu
kién bién dugc sir dung dé phan tich nhiét la bé mat day va tat ca
cac bé mat bén (bién d6i luu). Phuong trinh (4) c6 thé dugc biéu
dién dudi dang ma tran:
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[c]{T'}+[R]{T}={Q} (10)

Trong dé: [C]: la ma tran nhiét dung riéng, hoac ma tran ty

nhiét; [K] :1a ma tran hé s6 truyén nhiét (dan nhiét, déi luu); {Q}:
la téng vector thong lugng nhiét cho qué trinh thiy héa bén trong
va d6i luu nhiét; {T} :la vector nhiét do nut; {T} :la vector dao ham
theo thai gian clia nhiét d6 nuat {1}-

M&i quan hé giita nhiét dé tai mot thdi diém nhat dinh va tai thai
diém tiép theo dugc 4p dung & Hinh 3 nhu mét sa d6 tich phan theo

buéc thoi gian cho phuong trinh truyén nhiét, thé hién trong céng
thuc (11) [12]:
{Thaaf ={Tn}+(1-0)At {Tn} +OAt {Tm-l} an
Trong dé: {T,} :1a nhiét do tai thdi diém da cho; {T,,,,} :1a nhiét
d6 tai thoi diém ké ti€p; At :1a khoang thdi gian; @ :1a hé s6 trong
phuaong phap "lugc dé- @ "

Hinh 3. Quy téc hinh thang téng quét véi mién thoi gian
Phuong trinh c6 dugc bdng cach gidi phuong trinh (10) va
phuong trinh (11) trong mién thdi gian bang s6.

[T el Tl -

1
= LCT- (-0 KTy} +(1-©){Qn} +0{@n.a)
Trong d6: ® bang 1/2 trong phuong phéap Crank - Nicolson.
Khi @6, phuang trinh (12) cé thé c6 dang téng quat nhu sau:
[Ac J{AT} ={Qs} (13)
Trong doé:

1 1 1
[Ao]= LT+ 2K }{Qo) =2({Qn} +{Qu-r) 2L KITa}iaT)
biéu dién su thay ddi nhiét do tai diém nut theo budc thoi gian At

, dugc st dung dé tinh nhiét do & giai doan thaoi gian tiép theo bang
cong thuc (14):

(Tt} = (T} + 2{aT} 1)

Gia trj clia [C]] va [K] trong phuong trinh trén ciing khong ddi

(12)

dé6i véi moéi phan tr vi dé dan nhiét, khéi lugng riéng va nhiét dung
riéng la nhiing hang s6. Diéu nay c6 nghia la ma tran [ A ] cho
méi phan tl c6 gia tri khong déi cho méi khoang thai gian. Do do,
su thay d8i nhiét do nut chi dua trén gia tri clia vecto théng lugng
nhiét {Qg} - Néi cach khéc, sy thay d6i nhiét d6 nhu mot ham s6

cla thdi gian dugc tinh toan cho céc gia tri thay déi cda téc dé thay
hoa bé téng va nhiét dé moi trudng xung quanh. Nhu da trinh bay
@ trén, cac dai lugng nhiét dugc truyén bai cac phan ti c6 tinh chat
nhiét, cac phan ti nay bao gébm cac nut. Phan t nay la phan tir ran
ba chiéu, ddng huéng va tdm nat, véi mot bac nhiét dé tu do duy
nhat tai m6i nat. Mot phan ti nhu vay dugc goi la Plane 70 -3D
Thermal Solid trong Ansys [11]
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Hinh 4. Phan t& hitu han SOLID 70

2.5. Chuong trinh phan ta hitu han Midas Civil

Tinh ndng ndi bat clia Midas civil so véi cac chuong trinh khac:

- Kha nang mo6 hinh héa: phan mém hé trg nhiéu mé hinh két
cdu, cung cap nhiéu loai mat ct khac nhau. Khd nang moé ta dugc
vat liéu ddng hudng, truc huéng, di huéng, hay vat liéu phi tuyén.

- V& tai trong, chuong trinh phan mém ho trg rat day du va da
dang vé thé loai nhu: tinh tai v&i cac loai luc, nhiét do6, géi lun, du
ung luc. Hoat tai vdi nhiéu loai xe tiéu chuan ky thuat, xe do ngudi
dung dinh nghia. Tai trong déng véi céc phuong phép tinh toan tién
tién.

- Phan mém c6 nhiéu céng cu tryc quan hé trg viec mé hinh hoa
mét cach truc tiép.

- Ngoai ra, ngudi st dung cé thé mé hinh két cdu hodc mat cit
théng qua viéc nhap dit liéu tir phan mém Autocad.

- Giao dién va téc do tinh toan: phan mém hoat déng trong maéi
truong Windows, giao dién than thién, kha nang tinh toan manh.
T6c dd tinh toan cta chuong trinh phu thudc vao khéi lugng tinh
toan nhung so véi moét s6 phan mém tinh toan két cau khac thi toc
dd tinh toan nhanh hon. K&t qua tinh toén clia chuong trinh la day
dl va dang tin cay.

- Kha nang nhap va xudt dir liéu c6 thé dugc khai bao truc tiép
hodc nhap tu cacfiles clia cac chuong trinh phan mém khac. Két qua
tinh c6 thé xuat ra man hinh dé hoa, van ban hay may in, hon nia
c6 thé xudt két qua dang tap tin cho cac chuang trinh thiét ké sau
tinh toan.

Phan mém Midas Civil giip céc ky su xay dung c6 thé tinh
toan dugc dién bién nhiét bén trong khéi bé téng theo cac giai
doan thicéng.

3. THONG SO PAU VAO CUA CAU KIEN DAM CHUYEN

Vi du tinh toan nhiét do phat sinh trong mét dam chuyén bé
téng khai 16n thi cong trong diéu kién Viét Nam, c6 céac s6 liéu dau
vao nhu dudi day:

Cau kién dam chuyén dugc st dung trong nghién ctiu ¢é kich
thudc BxH xL lan lugt la: 3m; 2,5m; 7m. T6ng lugng bé téng la

52,5m>. Dam chuyén thiét ké st dung bé tong véi cap do bén B35,
cdp phéi bé téng B35 thé hién & Bang 1 va Bang 4. Hé théng 8ng
lam lanh dugc b6 tri trong dam chuyén thanh 3 16p 6ng, khoadng
cach b tri 6ng lam lanh theo phuong ngang va phuong ding la
600mm nhu Hinh 5.

a. Kich thutc khdi bé téng ddm chuyén khdilon b. Mdt bdng bé'tri 6ng lam lanh
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¢. Mdt cdt ba'tri éng lam lanh
Hinh 5. Kich thugc va bé tri ng lam lanh bé tong dam chuyén khdi I6n

Hinh 6. Kich thudc va bé tri 16p trén 16p dui bé tong dam chuyén khdi ldn
Bang 1. Bang cap phéisé 1 cho Tm? bé tong- Bé téng B35

Loai vat liéu don vi Gia tri
Xi mang PC40 kg 420
Cat kg 765
ba dam kg 1100
Nuéc lit 155
Phu gia lit 6,4
Bang 2. Bang thong s6 6ng lam lanh st dung trong phan tich
Pic diém don vi Nudc lanh
Cudng do chiu nén & tudi 28 2 6
ngay kG/m 4,5%x10
Nhiét dung riéng kcal/kg.°C 1
Khéi lugng riéng kgf/m3 2370
Hé s6 dsi luu kcal/m2.h.°C -
Nhiét d6 dong nudc °C 25
Téc d6 chay m3/h 1,2
Pudng kinh 6ng m 0,027
Bang 3. Bang céc théng so tinh toan cho tang nhiét d6 doan nhiét
Thudc tinh Don vi Gia tri
Nhiét dé bé tong khi d6 °C 30,0
Nhiét d6 méi trudng °C 25,0
M6 dun dan héi kG/m? 2,7734x10°
Hang phat trién cuong do (ACI) a=13.9:b=0,86

chiunén

Bang 4. Bang cap phéi s6 2 cho 1m3 bé tong - Bé téng B35

Phu
Xi Tro gia Loai
mang bay siéu xi
(kg) (kg) déo mang

Tén
I6p/ Cat D&  Nudc Bot
cap  (kg) (kg) () (kg)

phoi (it

Lép

trén 765 1100 155 420 400 20 513 PC40
Lop

.. 765 1100 155 420 336 84 513 PC40
dudi

4, KET QUA VA THAO LUAN

4.1. Két qua tinh todn bdng mé hinh tinh todn cia Ansys

a. M6 phong tinh toan vdi trudng hgp thi cong dé bé tong lién tuc
vGi 1 cap phoi sé 1, khong sir dung éng lam lanh.

Két qua tinh toan nhiét cia dam chuyén dugc mé phong véi
trudng hop khéng I3p dat hé théng 6ng lam lanh dugc thé hién 1an
lugt & cac Hinh 7, Hinh 8 va Hinh 9.

Nhiét d6 I6n nhat xuat hién tai tam khéi dam chuyén vaéitri s6 1a
84,5 °C, nhiét d6 thap nhat xuat hién tai bién va bé mit dam chuyén
1a 28,6 °C, khi d6 tri s6 chénh léch nhiét dé 16n nhat giia tam va bién
- bé Mat 14 ATmax = 55,9°C. Thdi gian nhiét dé dat gia tri I6n nhat vao
khoang 60-65h sau khi d8 bé tong.

Hinh 7. Viing nhiét d6 tai tam khdng ¢ hé thdng 6ng lam lanh doc theo chiéu dai khi
bé tong dam chuyén

Hinh 8. Ving nhiét 9 trong khdi bé tong dam chuyén - doan giita khong 6 hé thong
ong lam lanh

Hinh 9. Biéu d6 phat trién nhiét d6 tai tim dam chuyén khong I3p dt 6ng lam lanh

b. M6 phdng tinh toan vdi trudng hgp thi cong dé bé tong lién tuc
vGi 1 cdp phoisé 1, co st dung 6ng lam lanh

Két qua tinh toan nhiét cia dam chuyén dugc mé phong véi
trudng hop c6 13p dat hé théng 6ng lam lanh dugc thé hién lan lugt
& cac Hinh 10 va Hinh 11.

V6i phuong an st dung hé thong éng lam lanh thi nhiét d6 I6n
nhat xuat hién tai tam khéi dam chuyén vdi tri s6 1a 70,4°C, nhiét do
thap nhat xuat hién tai bién va bé mat dam chuyén la 28,0°C, khi dé
tri s6 chénh léch nhiét d6 1én nhat gilra tam va bién - bé mat 1a ATmax
=42,4°C. Thdi gian nhiét do dat gia tri I6n nhat vao khoang 40-45h
sau khi d6 bé téng.

Hinh 10. Vuing phén bé nhiét d6 trong khéi bé tong ddm chuyén - doan giira khi 1dp
dat ong lam lanh
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Hinh 11. Biéu d6 phat trién nhiét do tai tam dam chuyén cd l3p ddt 6ng lam lanh

¢. M6 phéng tinh toan véi trudng hop thi cong dé lién tuc véi 2
cap phéi khac nhau - cap phéi s6 2, khéng st dung 6ng lam lanh.

Két qua tinh toan nhiét ctia ddm chuyén dugc mé phong véi
truding hop thi céng theo phuong phap dé bé téng lién tuc véi 2 16p
c8p phéi tda nhiét khac nhau dugc thé hién lan luot & cac Hinh 12
va Hinh 13.

Phuong an thi céng lién tuc véi 2 16p cdp phdi téa nhiét khac
nhau thi nhiét d6 I16n nhat xuat hién tai tam kh&i dam chuyén vdi tri
s6 la 76,4°C, nhiét d6 thap nhat xuat hién tai bién va bé mat dam
chuyén 1a 28,5 °C, khi d0 tri s6 chénh léch nhiét d6 I16n nhat gita tam
va bién - bé mét la ATmax = 47,9°C. Thdi gian nhiét d6 dat gia tri I6n
nhat vao khoang 60-65h sau khi dé bé téng.

Hinh 12. Viing nhiét d tai tam khi d6 lién tuc véi 2 c&p phai khac nhau, khong st dung
dng lam lanh doc theo chiéu dai khéi bé tong dam chuyén

Hinh 13. Biéu d6 phat trién nhiét o tai tim dam chuyén khi d6 lién tuc véi 2 cdp
phdi khdc nhau, khdng st dung dng lam lanh

4.2. Két qua tinh todn bding mé hinh tinh todn ctia Midas Civil

a. Mé phéng tinh toan véi trudng hap thi cong d6 bé téng lién tuc
vGi 1 cap phéisé 1, khdng sirdung éng lam lanh.

Két qua tinh toan nhiét ctia ddm chuyén dugc mé phong véi
trudng hop khong 13p dat hé théng ng lam lanh dugc thé hién lan
lugt & cac Hinh 14, Hinh 15 va Hinh 16.

Nhiét d6 I6n nhat xuat hién tai tdm khéi dam chuyén vdi tri s6 1a
85,79°C, nhiét do thap nhat xuat hién tai bién va bé mat dam chuyén
1a 29,39°C, khi d6 tri s6 chénh léch nhiét d6 I6n nhat gitta tam va
bién - bé mat la ATmax = 56,4°C. Thai gian nhiét d6 dat gia tri 16n nhat
vao khodng 60-65h sau khi dé bé tong.

Hinh 14. Viing nhiét d0 tai tdm khong c6
hé thdng 6ng lam lanh doc theo chiéu dai
khdi bé tong dam chuyén

Hinh 15. Viing nhiét do trong khoi bé
tong dam chuyén - doan gidia khong c6
hé thong dng lam lanh
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Hinh 16. Biéu d6 phat trién nhiét do tai tam dam chuyén khdng Iap dat 6ng lam lanh

b. M6 phong tinh toan vdi trudng hgp thi cdng dé bé tong lién tuc
vGi 1 cap phéi s6 1, co sttdung 6ng lam lanh.

Két qua tinh toan nhiét ctia ddm chuyén dugc mé phong véi
truding hop c6 13p dit hé théng 6ng lam lanh dugc thé hién lan lugt
& cac Hinh 17 va Hinh 18.

V6i phuong an st dung hé théng éng lam lanh thi nhiét d6 l6n
nhat xuat hién tai tdm khéi dam chuyén vdi tri s6 1a 71,07°C, nhiét
d6 thap nhat xuat hién tai bién va bé mat dam chuyén la 28,48°C,
khi d6 tri s6 chénh léch nhiét d6 I6n nhat gilra tdm va bién - bé mat
[a ATmax = 42,59°C. Thai gian nhiét dé dat gia tri Ién nhat vao khoang
40-45h sau khi d6 bé tong.

Hinh 18. Biéu d6 phat trién nhiét do tai
tam dam chuyén 6 13p dét 6ng 1am lanh

Hinh 17. Viing phén bd nhiét d9 trong
khai bé tong ddm chuyén - doan gitia khi
lp dat 6ng lam lanh

¢. M6 phéng tinh toan véi trudng hgp dé lién tuc véi 2 cap phdi
khac nhau - cap phdi s6 2, khong st dung éng lam lanh.

Két qua tinh toan nhiét ctia dam chuyén dugc mé phoéng véi
trudng hop thi céng theo phuang phép dé bé téng lién tuc véi 2 16p
cap phdi tda nhiét khac nhau dugc thé hién 1an lugt & cac Hinh 19
va Hinh 20.

V&i phuong an thi cong lién tuc véi 2 16p cap phéi téa nhiét khac
nhau thi nhiét do I6n nhat xuat hién tai tam khéi dam chuyén vai tri
s6 1a 77,43°C, nhiét do6 thap nhat xuat hién tai bién va bé mat dam
chuyén 13 29,42°C, khi d6 tri s6 chénh léch nhiét d6 I6n nhat gilta
tam va bién - bé mat |a ATmax = 48,01°C. Thdi gian nhiét d6 dat gia tri
I6n nhat vao khodng 60-65h sau khi dé bé téng.

Hinh 19. Ving phan bé nhiét @ trong
khai bé tong ddm chuyén khi d6 lién tuc
vdi 2 cap phoi toa nhiét khac nhau,
khong st dung dng lam lanh - doan gitta

Hinh 20. Bi€u d6 phat trién nhiét do tai
tam dam chuyén khi d6 lién tuc véi 2 cép
phdi tda nhiét khac nhau, khong st dung
ong lam lanh
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Téng hgp céc két qué phan tich cac trudng hop thi cdng theo 2 cdng cu tinh toan:

Céng cu phan tich

# Phuaong an thi céng Ansys Midas civil
Tmax(°C) ATmax (°C) Thai gian (h) Tmax(°C) ATmax (°C) Thdai gian (h)
p  Doliéntucvdi 1 cap phoi khong 84.5 55.9 60-65 85.79 56.4 60-65
st dung 6ng lam lanh

o Doliéentucvéil cap phoi, co si 70.4 424 40-45 71.07 4259 40-45

dung gidi phdp 6ng lam lanh

D6 lién tuc véi 2 cap phdi tda
3 nhiétkhac nhau, khong st dung 76.4 479 60-65 77.43 48.01 60-65

6ng lam lanh

Cac két qua mo phong clia 2 phuang phép cho thay rang:

- Khéi bé tdng dam chuyén khéng c6 gén 6ng lam lanh, déi véi
ca 2 chuong trinh tinh toan thi trong khoang 60-65h dau: Nhiét dé
khoi bé tong lién tuc tdng va dat cuc dai véi gia tri T, =84,5°C,
chénh léch nhiét d6 cuc dai AT, =55,9°C d6i vi mé hinh tinh
toan bang Ansys va dat giad tri T« =85,79°C, chénh léch nhiét d6
cuc dai AT, =56,4°C d6i véi mo hinh tinh toan bang Midas Civil.
Sai s6 vé nhiét d6 I6n nhat 1a 1,5% va sai s6 vé chénh léch nhiét dé
I6n nhat la 0,89%.

- Khi st dung giai phap thi cong ¢ 6ng lam lanh thi d6i véi ca 2
chuang trinh tinh toan nhiét d6 khoi bé tong lién tuc tang trong
khoang 30-35h dau véi gid tri T, = 70,4°C, chénh léch nhiét d6

max

cucdai AT, =42,4°C d6i véi mo hinh tinh todn bang Ansys va dat

max
gid tri T =7107°C,
ATmax = 42,59°C  d6i véi mo hinh tinh toén bang Midas Civil. Sai s6
vé nhiét d6 I6n nhat la 0,94% va sai s6 vé chénh léch nhiét d6 lon
nhat 13 0,45%.

- Con khi thi céng vdi gidi phap dé lién tuc véi 2 cap phdi téa
nhiét khac nhau thi nhiét d6 khoi bé téng lién tuc tang va dat cuc
dai tai trong khoang thoi diém 60-65h véi gia tri T, = 76,4°C,

chénh léch nhiét d0 cuc dai

chénh léch nhiét d6 cuc dai AT, =47,9°C d6i véi mé hinh tinh

toan bang Midas Civil va T, = 76,4°C, chénh léch nhiét d6 cuc dai

max
ATrax =48,01°C  d6i v6i mo hinh tinh toan bang Ansys. Sai s6 vé
nhiét d6 I6n nhat 14 1,33% va sai s6 vé chénh léch nhiét d6 I6n nhat
la 0,23%.

Khi Nhiét do T
cho phép thi sé cé nguy co xady ra hién tugng tri hodn enttringite,
hinh thanh cac vét nit bén trong tam khéi bé téng. Vé lau dai, vét
nut phat trién lam mat kha nang chiu luc cda két cdu ddm chuyén
[13]. Do vay can phai c6 gidi phap bao dudng thich hgp dé gidm
chénh léch nhiét d6 trong khéi d6 bé téng.

Tu cac két qua tinh toan trén, ta nhan thay: Gia tri nhiét do 16n
nhat, tri s6 chénh léch nhiét d6 cuc dai gidia tdm va bién bé mat,
khodng thdi gian gia tang nhiét dé cia ddm chuyén dugc tinh toan
theo 2 chuong trinh c6 sai s6 khong dang ké.

max + ATmax Qua 16n va vugt qua ngudng gidi han

5. KET LUAN

Tinh toan nhiét thdy héa phat sinh trong khéi d6 bé téng déng
mot vai trd quan trong trong qua trinh 1ap bién phap thi céng cau
kién bé tong khéi Ién nham kiém soat nit & tudi sém.

Bai bao da gidi thiéu hai cong cu phdm mém dé tinh toan nhiét
thly héa bén trong khéi d6 bé téng clia két cdu dam chuyén duagc

thi cdng theo cac phuang phap khac nhau. So sanh két qua cho thay
Midas Civil cho ra gia tri nhiét dé cuc dai va tri s6 chénh léch nhiét
doé cuc dai 16n hon so véi tinh bang phan mém Ansys, tuy nhién sai
sO la khéng nhiéu; khodng thoi gian gia tang nhiét d6 cuc dai thi kha
la tuong déng khi st dung 2 chuong trinh tinh toan.

K&t qua nghién clu c6 thé lam tai liéu tham khao hiu ich cho
cac nha nghién cdu va cac ky su khi lua chon cac phan mém dé tinh
toan nhiét thiy héa khi thi cong bé tong khoi 16n.
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TGM TAT

Nghien ciu nay xem xét cac vén dé Iy luan va thyc tién vé scan-to-
BIM va cach thic do lreng higu qué cia scan-to-BIM trong cong
trinh xay dung dan dung. Hiéu qué cia scan-to-BIM dat duge do ma
hinh BIM duge dung st dung cach tigp can nay co chat lugng dam
béao hon, thang tin duge tich hop ca hé thang va gén két hon vai muc
dich sir dung ciia ma hinh. Do da, co thé dwa dén cac chi phi tigt
kigm khi kiém tra, danh gia ma hinh, chi phi tiét kigm do khéng phai
tién hanh cap nhat thang tin vao ma hinh phuc vu cac img dung BIM
tiép theo va chi phi tigt kiem gidm cac khoan chi phi gian tiép (chi
phi chung) do thari gian trién khai cac tac vu theo gigi phép scan-
to-BIM ngén hon so vai céac phuong phap khac. Bai bao dé xuat cac
cing thirc tinh toén céc chi phi va lgi ich ca lign quan, tr da gidp
tinh toan duge higu qué cda vigc trién khai scan-to-BIM trong cang
trinh xay dung déan dung.

Tir khda: (uét laser; scan-to-BIM; higu qua; BIM; cang trinh dan
dung; céng trinh hién hitu.

ABSTRACT

This study examines scan-to-BIM theories and practices and looks in
to how to measure the effectiveness of scan-to-BIM in building projects.
The benefits of scan-to-BIM can be achieved because the BIM models
developed using this approach have more assured quality, with
systematically integrated information and more closely linked to the
intended use of the models. Therefore, it can lead to cost savings for
specific jobs such as checking and evaluating the models, cost savings
due to not having to update information into the model to serve
subsequent BIM applications and cost savings due to the reduction of
indirect costs (overhead costs) due to shorter implementation time of
tasks using scan-to-BIM solutions compared to other methods. The
article proposes formulas to calculate the relevant costs and savings,
thereby helping to calculate the benefits of implementing scan-to-BIM
in building projects.

Keywords: Laser scanning; scan-to-BIM; efficiency; BIM; building
warks; existing buildings.

1.DAT VAN BE

M6 hinh héa théng tin céng trinh (BIM - dugc chuyén ngir tir
Building Information Modelling, trudc kia thudng dugc dich la M6
hinh théng tin céng trinh) da dugc bat budc ap dung theo 16 trinh &
Viét Nam tir sau Quyét dinh 258/QD-TTg ngay 17/3/2023 cla Thu
tudng Chinh phu [1]. D& 4p dung BIM trong cac du an dau tu xay dung
ndi chung, viéc dung mé hinh 3D thdng minh ctia cong trinh (mé hinh
BIM) la mét trong cac nhiém vu quan trong phai thuc hién dau tién.
Cac Uing dung BIM khéac sé dugc trién khai dua trén nén tang mé hinh
3D théng minh nay. Viéc ddm bao kich thudc hinh hoc chinh xac va
thong tin thudc tinh day du trong cdc mé hinh BIM la nhiing yéu t6
then chét dé trién khai BIM thanh cong, khéng chi trong giai doan dau
tu xay dung ma con cé trong giai doan van hanh va bdo tri cong trinh.
Doi véi cac du én dau tu xay dung cong trinh dan dung dang toa nha
hién nay, mé hinh BIM c6 thé dugc dung truc tiép tur dii liéu thiét ké
hodc ban vé 2D, thong qua cac phan mém dung mé hinh phu hgop véi
loai hinh céng trinh nay. Trong thuc té van thudng xay ra mot truéng
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hagp khac d6i vai cac cong trinh hién hiru hodc phan da duoc xay dung
clia cong trinh: mé hinh 3D dugc dung théng qua ky thuat quét laser
3D hodc cac ky thudt tuong duang khac, thu dugc dit liéu va mé hinh
3D dugc dung tu di liéu scan nay (ky thuat nay thudng dugc goi la
scan-to-BIM). Nhu moi Uing dung BIM khéc, scan-to-BIM cling rét ton
kém, dac biét la thai gian va chi phi lién quan dén xa ly dir liéu, la di
liéu rat nhiéu va khéng cé cdu tric [2], do d6 cau héi dat ra |a liéu viéc
Ung dung ky thuat nay c6 mang lai hiéu qua cho dy an dau tu xay
dung trong ca vong doi clia nd, néu co, thi hiéu qua la bao nhiéu?
Nghién ctu tim cau tra 16i cho cau héi trén thong qua viéc xem xét
céc chi phi va Igi ich ctia qua trinh scan-to-BIM xem xét t8ng thé cac
Ung dung ti€m nang ma mé hinh BIM c6 thé mang lai cho du én va
cht s& htu tai san, trong truong hop cla cong trinh dan dung dang
tda nha. Nghién ciu xem xét mot s6 van dé ly luan va thuc té ctia scan-
to-BIM va dé xuat phuang phap xac dinh chi phi scan-to-BIM duéi goc
d6 cha dau tu, Igi ich ma scan-to-BIM mang lai, tir 6 chi ra cach thiic
xac dinh hiéu qua clia scan-to-BIM trong diéu kién Viét Nam. Véi cach
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ti€p can trén, phuang phap nghién ctu duogc ap dung cha yéu la
phuang phap nghién ctu ly thuyét, ¢6 kiém dinh véi cac thong 18, quy
dinh va kiém chiing véi cac bai hoc kinh nghiém ti cac quéc gia khac.

2. SCAN-TO-BIM LA GI VA THUC TRANG UNG DUNG TREN
THE GIGI VA G VIET NAM

2.1. Scan-to-BIM

Scan-to-BIM la quy trinh dé ghi lai théng tin clia cac cong trinh
hién htu bang cach nhan dang cac déi tugng co tai hién trudng, lap
mo hinh hinh hoc cla cac déi tugng nay va xac dinh méi quan hé
tuong ho ctia chiing [3]. Két qua thu dugc Ia mé hinh BIM cong trinh
thuc té€ (as-built BIM model) khac véi mé hinh BIM dugc dung tur
thiét ké (as-designed BIM model) & chd né mé ta chinh xac hon hién
trang cla cong trinh. So véi viéc dung mo hinh tur ban vé 2D, scan-
to-BIM c6 uu diém & chd né gilip thu thap dugc théng tin vé cac chi
tiét clia cong trinh do da dugc cap nhat cac thay déi trong qué trinh
thi cong va st dung, van hanh ma khac vdi thiét ké ban dau do sai
léch thi cong, thay d&i trén hién trudng hodc viéc cai tao, stia chira
& nhiéu cap do.

C6 hai phuang phap trién khai scan-to-BIM phé bién, theo hai
cong nghé thu thap dit liéu va mang lai di liéu & hai loai khuén dang
khac nhau, d6 la cong nghé LIDAR (light detection and ranging), véi
két qué thu dugc la ddm may diém (point cloud, dinh dang file
e.57, laz, .ptx) va céng nghé quang trac (photogrammetry), véi két
qua thu dugc la cadc mé hinh luéi (mesh models, dinh dang file .obj, .
stl, .3mx, . rcp).

Cong nghé quét laser da dugc nhiéu ngudi thiia nhan la cach
ti€p can t6t nhat dé thu thap dir liéu 3D khi xem xét dén d6 chinh
xac, toc dod va dd phan giai. Céng nghé quét laser phuc vu scan-
to-BIM dugc dac trung béi d6 chinh xac hinh hoc cao (Ién dén
milimet) va phép do rdt nhanh (I&n t&i mot triéu diém méi giay) so
V@i cac phuong phép trac dia quang hoc va vé tinh truyén thong.
K&t qua thu dugc tir qua trinh quét laser tuong ty nhu di liéu thu
dugc tur khao sat quang trac va bao goém hinh anh c6 dé phan giai
cao, ddm may diém 3D vdi mé hinh bé mit tam gidc va mé hinh
bé mat c6 két cau (cau tao bé mat). Tat ca cac loai cdng nghé quét
laser (trén mat dat, di déng va trén khéng) phé bién hién nay déu
cung cap gidi phap kha thi va hiéu qua vé ky thuat, dé s& dung dé
thu thap dir liéu 3D can thiét cho cac mé hinh BIM cda cac céng
trinh hién hiu [4]. Cong nghé quang trdc c6 xu hudng ré hon do
st dung dugc cac may anh, la loai cdng cu ré hon, dé dung va dé
thu dir liéu. Tuy nhién, do giai phap xt ly hinh anh, cong nghé nay
c6 thé khién mat dir liéu hodc di lieu khéng dugc can chinh ding
vi tri phu hgp [5]. Du vay, véi cac doi tugng cé kich thudc 16n va
khéng c6 yéu cau vé muc dé chinh xac cao thi cong nghé quang
trac la lua chon tot hon [6].

Mot s6 nghién ctiu da chi ra rang cong nghé scan-to-BIM c6 chi
phi kha cao, nhung da c6 xu hudng gidm dan trong thoi gian gan
day [7]. Thuc té nay giup tdng cudng hiéu qua cua viéc ting dung
scan-to-BIM trong vong ddi du an dau tu va céng trinh xay dung.

Nhiéu nghién ctu va tai lieu thuc hanh da chi ra quy trinh dién
hinh cta scan-to-BIM, vi du theo quy trinh 4 budc ti xac dinh két
qua daura, thuthap dirliéu cong trinh, xt ly dir liéu, soat xét va cing
6 [6], hodc quy trinh 6 budc cta Badenko, Fedotov [4], bao gom
phan loai cac thanh phan can xem xét, xac dinh muc dé chi tiét, thu
thap di liéu, dang ky dam may diém, dung mé hinh BIM va phan
tich mé hinh. D& don gian, c6 thé xem xét quy trinh ba budc cla
Abreu, Pinto [5] nhu sau (Hinh 1):

- Budc 1: thu thap dir liéu;

- Budic 2: xtr ly dit liéu;

- Buéc 3: mé hinh héa.
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Hinh 1. Quy trinh scan-to-BIM dién hinh. Ngudn: téc gia diéu chinh tif [5]

Tuy c6 nhiéu uu diém, nhung scan-to-BIM cling c6 nhiing nhugc
diém nhat dinh tir cdng nghé st dung, nhu chi quét dugc cac bé
mat phan xa anh sang, khong do dugc cac bé mat bi chan hodc che
khuat, khéng do dugc trén dién réng, c6 thé cé nhiéu va chi phi cao
[51.

2.2, Thuc trang nghién ciru va iing dung scan-to-BIM trén thé
gioiva & Viét Nam

Scan-to-BIM dugc st dung réng rai trén thé gidi, nhd vao cac
phat minh va cai tién trong ky thuat quét laser, thu thap dit liéu va
cac phan mém xu ly dir liéu. Rat nhiéu nghién ctu da dugc cong bé
vé scan-to-BIM gan day. C6 thé ké dén cac nghién ctu vé BIM cho
céc céng trinh di san va céng trinh lich st (HBIM) [8], quy trinh trién
khai scan-to-BIM cho cac toa nha thong thudng [4], phan tich két
c8u vdi dit liéu dam may diém thu dugc ti scan-to-BIM [9], nghién
cliu Ung dung tin hoc va hoc may dé t6i uu hoa qua trinh scan-to-
BIM [8] v.v... Scan-to-BIM cé ting dung thuc tién & nhiéu céng trinh,
bao gém cac céng trinh di tich nhu Nha thd Thanh Nicola &
Montedoro, Y [10], Nha th& Than hoc Thanh John & Nicosia (Sip) [11],
cong trinh bénh vién Manuela Solis Claras (Tay Ban Nha) [12], cong
trinh d&t tram phat dién [13], cAu Azzone Visconte &Y [14], va nhiéu
coéng trinh dan dung, ha tang ky thuat khac. Scan-to-BIM ho trg viéc
I&p mo hinh hoan c6ng cong trinh [15], m6 hinh hoan cong dugc st
dung cho cac muc dich cu thé nhu quan ly khéi lugng [16], cai tao
mat ding va bao tri phong nglia [17], danh gia tinh bén ving cta
cong trinh [18], phan tich nang lugng va khi hdu [19], v.v.. M6t cach
téng quat, cac ing dung scan-to-BIM ndi bat nhat bao gém: tai tao
tai liéu thiét ké con thi€u, xac minh mé hinh/hé so hoan céng, do
dac b6 phan cong trinh va tao dung hinh anh don gian clia céng
trinh [6].

& Viét Nam, scan-to-BIM ciing da dudc gii thiéu va cé nhiing
Ung dung thuc tién nhat dinh trong nghién ctu khoa hoc va thuc
tién san xuat. Mot s6 nha nghién ctu turDai hoc Bach khoa - Dai hoc
Quéc gia TP.HCM da c6 kha nhiéu nghién ctu vé khia canh ky thuat
clia cdng nghé nay. Cu thé, da c6 cac nghién cdu vé ting dung quét
laser d& quan ly khéi lugng trong thi céng xay dung [20], dung moé
hinh hoan cong cong trinh khu xt ly nudc va khu xt ly nuéc thai ctia
nha may nhiét dién Vinh Tan 4 m& réng [21]. Trong thuc té, scan-to-
BIM da duoc tiing dung dé s6 hda céng trinh San phan ph&i Nha may
dién Vinh Tan 4 ctia Céng ty CP Tu van Xay dung Dién 2 [22] va nhiéu
cong trinh khac.

3.DO0 LUONG HIEU QUA CUA SCAN-TO-BIM

3.1. Lap cdéng thiic tinh todn hiéu qua caa scan-to-BIM

Nhu trén da dé cap, scan-to-BIM thuc chat la giai phap thay thé
cho viéc dung mé hinh BIM cla céng trinh, bé phan cong trinh st
dung cac phuong phap khac. M6 hinh BIM sau d6 sé dugc st dung
theo cac tng dung BIM &p dung cho du an, céng trinh. Viéc trién
khai cac tng dung BIM cho du &n sau khi c6 mé hinh c6 thé dem lai
caclgiich cothé quy d6i vé tién nhat dinh. Do d6, hiéu qua clia scan-
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to-BIM so v&i cac giai phap thay thé khac dugc do bang két qua
phan tich Igi ich - chi phi ctia phuong an scan-to-BIM so vdi két qua
phan tich Igi ich — chi phi ctia phuong an khac. Cong thuc tinh toan
nhu sau:

Eszp = (Bszp — Cs2p) — (Bmsp — Cuap) (1)

Trong doé:

- Eg,p: 12 hiéu qua cla scan-to-BIM dén du an, cong trinh xay
dung, néu két qua la duong thi la cé hiéu qua va nguac lai

- Bs,p: la lgi ich do scan-to-BIM mang lai cho du an, cong trinh
xay dung

- Cs,p la dutoan chi phiscan-to-BIM tinh trén géc dé chi dau tu

- Bysp: la lgi ich do viéc ap dung BIM st dung phuong phap
dung mé hinh khac mang lai cho du én, céng trinh xay dung

- Cy3p 1a du todn chi phi dung mé hinh BIM st dung phuong
phap dung mé hinh khac, phé bién hién nay la hén hop gitia viéc st
dung ho so hoan cong (néu cd) va do vé thuc té tai cong trinh, tinh
trén goc do6 cha dau tu.

Tuy nhién, khi so sanh Igi ich mang lai cGia hai phuong an, c6 thé
thay rdng hiéu qua cda Ung dung BIM dugc trién khai sé 1a giéng
nhau. Hai phuong an sé khac nhau & lgi ich riéng do scan-to-BIM
mang lai, nhu mét s6 nghién ctu trudc da chira, chat lugng mé hinh
BIM thu dugc tu scan-to-BIM thuong dam bao hon, théng tin dugc
tich hgp c6 hé théng va gén két hon véi muc dich st dung ctia mé
hinh, ca trong giai doan thuc hién du an va trong giai doan van hanh
céng trinh [23], do d6 sé tiét kiém dugc cac nd luc cap nhat, chinh
slta m6 hinh & cac giai doan sau cling nhu xuat hién cac lgi ich kéo
theo do gidam dugc thai gian. Do d6, hiéu qua clia scan-to-BIM cé
thé dugc tinh toan nhu sau:

Es2p = Cysp — Cs2p + ABsap )

Trong dé:

-ABg,p: la chénh léch Igi ich gilta phuong an scan-to-BIM va cac
phuong phap dung mé hinh khac.

ABszp = Bsap — Buap 3)

Gia tri chénh léch Igi ich nay tinh todn dé dang hon, do c6 thé
tinh toan dugc céc Igi ich cu thé mang lai khi s dung mé hinh dung
tir scan-to-BIM do mé hinh phu hgp hon, ¢é chat lugng cao hon, thai
gian thuc hién ngan hon.

Cac muc tiép theo sé trinh bay chi tiét cach tinh toan cac dai
lugng trén.

3.2. Xdc dinh chi phi scan-to-BIM (Cszs)

Chi phi cho hoat déng scan-to-BIM c¢6 thé dugc tinh toédn nhu
chi phi tu van xay dung, bao gém céac khoan muc chi phi chuyén gia
(Ccq); chi phi quan ly (Cql); chi phi khac (Ck). Dugi goc d6 cha dau
tu, du todn chi phi nay con phai tinh dén cac khoan thu nhap chiu
thué tinh trudc, thué VAT va chi phi du phong v.v... nhu huéng dan
trong Thong tu 11/2021/TT-BXD. Tuy nhién, véi hoat dong scan-to-
BIM, can dac biét luu y dén chi phi thiét bi chinh (bao gom thiét bi
thu thap d{ liéu va may tinh, cong cu hé trg viéc dung va phan tich
mo hinh BIM) va chi phi phan mém, cling nhu céc giai phap hé trg
XU ly, truyén tai va luu tri di liéu. Do d6, chi phi thiét bi chinh va chi
phi phan mém can dugc tinh toan riéng dé dam bao khong bi sét.

Theo théng & quéc té, khodn chi phiinternet cling la mot khoan
chi phi déang ké [18], nhung & Viét Nam thi khoan chi phi nay nhé
tuong d8i so véi cac khodn chi phi khac. Théng & quéc té con ké
dén chi phi dao tao, cu thé 1a chi phi dao tao, hudng dan st dung
mo hinh BIM sau scan-to-BIM. Tuy nhién, theo cach tinh chi phi tu
van cua Viét Nam, phan chi phi chuyén gia tham gia xay dung tai
lieu dao tao, truc ti€p trién khai dao tao c6 thé ghép vao chi phi
chuyén gia, chi phi may méc phuc vu dao tao c6 thé dua vao cung
chi phi thiét bj, chi phi phan mém ciing dugc ghép cling véi phan
mém tudng ting. Cac chi phi lién quan dén di lai, luu trd, cong téac
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phiv.v... clia chuyén gia dao tao ciing cé thé duoc du toan cung cac
chi phi tuong tu cho nhiém vu scan-to-BIM. Do d6, dé tinh toan du
toan chi phi scan-to-BIM dudi géc d6 chu dau tu, nghién cltiu nay dé
xudt céng thuc tinh toan chi tiét nhu sau:

Cs2p =Cc+Crp+Cpy +Co, + Cx +TL+T (4)
+ Cpp

Trong do:

- Cs,p 12 dutoan chi phi scan-to-BIM tinh trén géc dé chi dau tu

- Cc¢: chi phi chuyén gia thuc hién cac nhiém vu scan-to-BIM,
bao gém ca nhiém vu dao tao, loai chi phi nay tinh theo sé ngay
cOng clia tung loai chuyén gia va don gia ngay céng cua tung loai
chuyén gia.

w (5)
Ceg = Z Tegi X Legi
i=1

Véi:

+ T¢gi: thoi gian lam viéc cia chuyén gia thi i trong hoat dong
scan-to-BIM (ngay)

+ L¢gi: muic luong theo ngay clia chuyén gia thiti (don vi tién té,
c6 thé tinh bang déng)

- Cyg: chi phithiét bi thu thap diliéu va may tinh, cac phan ciing
khac dé thuc hién cac ndi dung trong quy trinh scan-to-BIM, dugc
tinh bang chi phi di thué hodc khau hao theo thai gian cua ting loai
thiét bi theo s6 lugng can thiét, tuy theo giai phap huy dong ap
dung.

UL (6)
Crg = Z Trpj X Prpj
=1

Véi:

+ Trpj:thai gian lam viéc cla thiét bi thifj trong hoat ddng scan-
to-BIM (ngay)

+ Prgj: chi phi khdu hao hodc chi phi thué theo ngay cuia thiét
bi thitj (d6ng)

- Cppy: chi phi phan mém s dung dé xar ly dir liéu va dung moé
hinh BIM tur dir liéu scan-to-BIM, dugc tinh bang chi phi di thué hodac
khau hao theo thai gian.

P 7)

Tpymi X Prpy
k=1

Cpy =

Véi:

+ Trgi: thdi gian st dung tuong duong phan mém loai k trong
hoat ddng scan-to-BIM (ngay), bao gém ca phan mém van hanh
thiét bi thu thap dir liéu (néu dugc tinh riéng), phan mém dung va
x0t ly mé hinh, phan mém phuc vu huéng dan, dao tao (ngay).

+ Prgk: chi phi khdu hao hodc chi phi thué quy déi theo ngay
cGa phan mém tha k (déng)

- Coy: chi phi quan ly, dugc tinh theo cach tiép can trong huéng
dan ctia Théng tu 11/2021/TT-BXD, chi phi quan ly dugc tinh theo
ty lé trén chi phi tat ca cac loai chuyén gia

- Ck: chi phi khac, tuong tu chi phi khac theo huéng dan cla
Thong tu 11/2021/TT-BXD, nhung khong bao gém chi phi thiét bj
va chi phi phan mém. Mét s6 chi phi khac dién hinh bao gém chi phi
di lai, luu trd, cong tac phi, khau hao thiét bi, van phong, van phong
pham, in dn, d6 dung van phong v.v... Cac chi phi nay dugc tinh
theo ché d6 hodc du toan chi phi, dua trén bao gia thuc té v.v...

- TL: thu nhap chiu thué tinh trudc, tra bang theo huéng dan tai
Thong tu 11/2021/TT-BXD

- T: thué gia tri gia tang

- Cpp: chi phi du phong, tinh theo cac hudng dan tinh du toan
chi phi tu van hién hanh



www.tapchixaydung.vn

3.3. Xdc dinh chi phi dung mé hinh BIM theo phuong phdp
truyén théng (Cusp)

Vé nguyén tac, chi phi dung mé hinh BIM theo phuong phap
truyén théng duoc tinh toan nhu chi phi tu van BIM. Do d6, cé thé
ap dung nhu hudng dan ctia Thong tu 11/2021/TT-BXD hoac tinh
theo phuong phap cai ti€én & cong thiic (2). Néu ap dung céng thic
(2), can luu y 1a nhan sy va cac phan mém sirdung sé c6 nhiing diém
khac biét so véi phuong an scan-to-BIM.

3.4. Xdc dinh chénh léch loi ich giita phuong dn scan-to-BIM va
cdc phuong phdp dung mé hinh khdc (ABs,g)

Lgi ich dién hinh c6 thé quy déi vé tién clia viéc st dung mé hinh
BIM dung tu scan-to-BIM so véi cac phuong phap dung mo hinh
khac, bao gém:

- Lgi ich ti chi phi tiét kiém khi kiém tra, danh gia mé hinh vi chat
lugng mé hinh cao hon (Bc)

- Lgi ich tur chi phi tiét kiém do khéng phai tién hanh cap nhat
thong tin vao mo hinh phuc vu céc iing dung BIM (Bm)

- Loi ich tur chi phi tiét kiém gidm cac khoan chi phi gian tiép (chi
phi chung) do thgi gian trién khai cac tac vu (dung mé hinh) theo
giai phap scan-to-BIM ngédn han so véi cac phuang phap khac.

Vé nguyén tac, hai chi phi dau tién déu c6 thé tinh bang du toén
theo hudng dan tinh todn chi phi tu van dau tu xay dung hién hanh
va dua trén s6 liéu théng ké. Dai véi chi phi thi ba (B,), c6 thé tinh
theo céng thuc (8) sau day:

Ts2 ) (8)

Bt=PM3DXKCX(1_
M3D

Trong dé:

- Pysp: ty 1& chi phi chung chiém trong du toan chi phi cda
phuong an dung moé hinh BIM theo phuong phép truyén théng

- K¢: hé s6 phan anh chi phi ¢6 dinh chi€ém trong chi phi chung,
tinh bang s6 thap phan

- Ts25: thai gian dung mé hinh BIM bang scan-to-BIM.

- Tysp: thai gian dung moé hinh BIM bang phuang phap truyén

théng.
Téng chénh léch lgi ich dugc téng hgp lai bang cong thuc sau:
ABgyp = B, + By, + By ©)
4, KET LUAN

Scan-to-BIM la mét ky thuat hé trg viéc dung mo hinh BIM cho céc
c6ng trinh, hang muc cong trinh hién hitu. Kinh nghiém trién khai trén
thé& gidi cho thay rat nhiéu uu diém so véi céc phuong phap dung mé
hinh truyén théng. Tuy nhién, cac nghién ctu trudc van chua lugng
héa dugc hiéu qua clia scan-to-BIM so véi cac phuong phap dung mo
hinh truyén thong. Nghién ctiu nay nhém tac gia da dé xuat cach thic
tinh toan hiéu qua nay dua trén cac chi phi va lgi ich thu dugc khi trién
khai scan-to-BIM. Tuy nhién, nghién ctru méi diing & viéc dua ra cong
thuc tinh toan, dé trién khai tinh toan dugc con can céc s6 liéu, ditliéu
dau vao la cac s6 liéu thong ké tir cac du an, cong viéc tuong tu. Day
sé la cht dé clia cac nghién clu tiép theo.

L&i cdm on: Nghién ctru nay dugc tai trg béi Bé Gido duc va Dao
tao trong dé tai ma s6 B2021-XDA-02.
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TGM TAT

Bai bao nghién ciru tap trung vao xay dung mat ma hinh hoc may ca
trong sd dé du bao lyc bam dinh giira vat lieu bé tong cdt thep va vat
ligu FRP gia cuerng. Ma hinh lai JS-WFSS (ellyfish search aptimized
- wejghted featune stacking system) duge xay dung dua trén he
thding xép chiing ca trong sd tdi vu haa bang tim kigm scra. Ket qua
phén tich cho théy ring mé hinh lai duge tdi vu hoa JS-WESS ca do
chinh xac di doén tat hon so vai céc nghién ciu trirge day. Ban canh
viec xay dung ma hinh, bang cach so sanh ddi trong cia cac bign
trong ma hinh du bao, nghién ctu nay xac dinh mic da quan trong
ciia cac bign dau vao trong xac dinh kha nang chiu lyc bam dinh giira
bé tong cdt thep va vat ligu FRP gia cuang.

Tir khéa: Luc bam dinh giita FRP va bé tong cdt thep; vat ligu FRP;
ma hinh may hoc; tdi wu hoa; trinh tdi wu hoa tim kigm sira.

1. GIGI THIEU

Trong thdi gian qua & Viét Nam va trén thé gidi da c6 nhiéu mé hinh
du bao kha nang lién két gitta cac mat ctia FRP véi bé tong (Hinh 1). Nam
2023, Lé va cac cong sy da cong bé nghién cuiu vé xay dung moé hinh
hoc may mai dé tao ra hiéu suat tét hon va chinh xac hon dé tim ra mé
hinh t6i uu d€ du doan kha nang lién két cla vat liéu FRP [1].

Tuy nhién, cdc mé hinh dugc st dung la cdc mo6 hinh hoc may
(ML) don lé khong dugc danh gia cao nhu cac moé hinh lai hay mo
hinh hén hgp. C6 nhiéu phuong phap hoc may, chdng han nhu
mang nd ron ham co s& xuyén tam (RBFNN) hay phuang phap héi
quy vecto hé trg binh phucng nhé nhat (LSSVR), c6 thé dugc két
hop dé tao ra mot mé hinh t8ng thé maéi mang lai hiéu suat tét hon
dang ké so v6i cac mé hinh canh tranh. Tinh uu viét clia cac mé hinh
ML téng hgp so véi cac mé hinh ML don & da dugc chiing minh
trong viéc gidi quyét nhiéu van dé thuc té trong céng trinh dan
dung, chdng han nhu udc tinh cudng do nén bé téng [2], udc tinh
cudng dé cat cla dat [3], va cac ing dung khac nhau trong cac linh
vuc khac.
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ABSTRACT

This study is dedicated to developing a learning model for predicting the
adhesion force between reinforced concrete and Fiber Reinforced
Polymer (FRP) materials. The hybrid model, named Jellyfish Search
(ptimized Weighted Feature Stacking System (JS-WFSS), is constructed
using a weighted stacking system optimized through jellyfish search. The
analysis results clearly indicate that the JS-WFSS optimized hybrid model
demaonstrates a higher level of prediction accuracy compared to previous
studies. Beyond model construction, this study assesses the significance
of input variables in determining the bearing capacity between concrete
materials and reinforced FRP material by scrutinizing the variable
counterweights within the predictive model.

Keywords: Adhesion between FRP and concrete; FRP materials;
machine learning model; optimization; jellyfish search optimizer.

Hinh 1. Cac thanh phan trong thi nghiém kiém tra luc bam dinh ciia mot tam FRP [1].
Do do, viéc tao ramot mo hinh téng hgp st dung tap dit liéu thir
nghiém, cdc mé hinh ML c6 thé dugc dao tao dé tao ra cac cong cu
tinh toan cé dung lugng lién két nhanh hon, dang tin cdy hon va it
tén kém hon so véi cac cong cu lién két. Hon niia, vdi viéc st dung
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nhiéu d liéu hon cho qua trinh dao tao, cdc m6 hinh ML c6 thé dat
dugc muc d6 téng quat héa cao hon, hiéu suat t6t hon nhdm ting
cudng dod chinh xéac dé€ du doan kha nang lién két cta vat liéu FRP
va bé tdng c6t thép la muc tiéu clia nghién ctu nay.

2. TONG QUAN NGHIEN CUU

2.1 Ciu tao cia FRP

Composite Polyme c6t sgi (FRP) dugc dinh nghia la moét loai
polyme dugc gia c6 bang sgi. N6 dai dién cho mét loai vat liéu thuéc
danh muc dugc goi la vat liéu composite. Vat liéu tdng hop dugc tao
ra bang cach phan tan cac hat ciia mot hodc nhiéu vat liéu trong
mot vat liéu khac, tao thanh mét mang Iudi lién tuc xung quanh
chung.

Vat lieu t6ng hop FRP khac véi cac vat lieu xdy dung truyén
théng nhu Thép va Nhéom. Vat liéu téng hop FRP la di hudng trong
khi Thép va Nhoém la ddng hudng. Do d6, tinh chat clia chung la c6
hudng, nghia la cac tinh chat co hoc t6t nhat la theo huéng dat sgi.

FRP dugc cdu tao ti 2 thanh phan chinh la soi va vat liéu lién két
Cac sai.

e Soi: Carbon, Glass va Aramid la ba loai sgi chinh dugc s dung
trong xay dung [4]. H6n hgp thudng dugc dat tén theo soi gia
cudng, vi du, CFRP cho Polyme cét sgi carbon. Cac tinh chat quan
trong nhat khac nhau gitra cac loai soi la dé ciing va dé cang kéo.

e Lién két: Lién két sé truyén luc gilta cac soi va bao vé cac soi
khoi cac tac dong bat Igi. Nhua nhiét rdn (thermoset) hau nhu dugc
sir dung. Vinylester va epoxy la nhimng chét lién két phé bién nhat
[4].

2.2 Tinh chat cGa FRP

FRP nhu mét giai phap thay thé cho c6t thép trong cac cau kién
két cdu bé tong vé do bén nén, cat, uén va kéo doi vai cac diéu kién
mai trudng va tai trong khdc nghiét. FRP ciing cé chic nang nhu ¢t
thép lién két bén ngoai dé tang cudng luc cho cac két cau thép, gb,
bé téng va khéi xay [5].

Tinh chat ca hoc cla vat liéu téng hgp FRP phu thuéc vao ty 1é
sgi va vat liéu lién két, phuong phép san xuat, dac tinh co hoc cla
vat liéu cdu thanh va huéng cla sgi qua nén.

Cudng d6 nén: CFRP (Polyme sgi Carbon) va AFRP (Polyme soi

Aramid) c6 cudng d6 nén cao nhat va thap nhat hoan toan doc lap
50 v&i cac hgp chat FRP dién hinh khac [6]. Tuy nhién, do bén sé ting
cao néu cac sgi bazan dugc dat trén mat hodc dugc cung cap bang
cach thay thé cac I16p théng qua vat liéu téng hop tao thanh hinh
banh sandwich. Dd bén nén cla sgi goc epoxy 16n hon soi géc
polyester, cho thdy d6 bén clia composite nén polyester dudi dang
ma tran khong c6 hodc c6 chat don thap hon so vai sgi géc epoxy.
D6 day I6p FRP tang cudng hiéu qua cudng dé chiu nén clia cac
vung cdu kién bé téng tang cudng [7].

Suic chéng cat: C8t thép chiu cat cho cac cau kién bé téng c6t
thép c6 thé dugc tao ra thong qua lién két epoxy véi cac sgi song
song hau nhu c6 thé chiu dugc cac iing suat kéo chinh. Phan 16n cac
thanh c6t thép FRP c6 d6 cling hodc mé dun dan héi thap. D6 cing
thap cho thdy su can thiét clia cac phan t sau hodc gia c6 thém dé
giam d6 vong dai han va gidm bé rong vét nuit.

D6 bén chiu udn: Nhiéu nghién ctru da kiém tra cac tham sé va
bién s6 anh hudng dén dé bén uén cda vat liéu téng hop FRP, chdng
han nhu chiéu dai sgi, ham lugng chat két dinh, xUr ly nhiét va kich
hoat sgi trudc khi tao. D€ tang cudng dé uén, cac thanh cot thép va
tdm FRP dugc st dung dé lién két cdc mat chiu luc cta gb, bé tong
va khéi xay. Cudng do chiu tai da dugc tang cudng téi 40% bang
cach tdng cudng cac thanh phan chiu uén.

Suc cang: FRP dugc Ung dung lam chét gia c6 bén trong va gia
cudng bén ngoai cho cac cau tric bé tédng cot thép (BTCT) st dung
soi téng hgp trong ma tran polyme, dé cung cip doé bén kéo 16n
theo hudng song song véi hudng sgi [8]. Cac sgi dugc sap xép
thang, song song va lién tuc théng qua mot ma tran [9]. Tuy nhién,
néu Ung suat xuyén tam bat dau Ién hon cudng d6 chiu kéo trong
cdu kién bé tong, cac vét nut sé phat trién va lién két gitia bé tong
va c6t thép bi anh hudng nghiém trong [10].

3. THU THAP VA XU' LY SO LIEU

Dt liéu dugc thu thap st dung tir hai nghién cdru trudc bao gom
nghién ctfu cda Lé va cac cong su (2023) [1] va nghién ctu ctia Wang
va cac cdng sunam 2022 [11]. Dir liéu bao gém 855 mau vé kha nang
chiu luc cta vat liéu bé tdng cot thép va vat liéu FRP gia cudng (Hinh
1vaBang1).

Bdng 1: Cac m6 ta théng ké lién quan dén tiing bién s6 trong bo dit liéu [1, 111.

Gt e G Pé léch
STT Dién giai ndi dung Biénsé Kyhiéu DPonvi nhoé ) - trung .
2 I6n nhat N chuan
nhat binh
1 Chiéu réng ctia mat bé téng X1 be mm 80 500 144,3 57,638
2 Cudng dd chju nén cua bé téong X2 fe MPa 8 75,5 39,54 15,216
3 M6 dun dan hoi cia tdm FRP X3 Es GPa 22,5 425,1 204,8 78,141
4 Chiéu day ctia tdm FRP X4 te mm 0,083 4 0,51 0,572
5 Chiéu rong ctia tdm FRP X5 br mm 10 150 57,52 26,392
6 Chiéu dai ctia tam FRP X6 Lt mm 20 400 172,97 101,021
7 Kha nang chju luc Y Pu kN 2,4 56,5 17,8 10,4
4. LY THUYET CO SO mo hinh hoa d liéu.
4.1 Phuong phap hoc may N,
4.1.1 Mang than kinh co s& xuyén tam RBFNN (Radial basis y= ZWJ xP; X("X_Ui ")+b Mm
function neural network) =
Mang than kinh co s& xuyén tam (RBFNN) la mot loai mang ”X—u"z
than kinh nhan tao (neural network) dugc st dung trong cac bai ?, (x) =exp _—’2 )
toan hoc may. RBFNN c6 khd nang hoc nhanh, c6 kha néng xt ly 2x

cac mo hinh phi tuyén tinh (nonlinear), tuong déi doc lap véi cac
tap di liéu 16n va kha nang giai quyét cac tac vu phc tap trong

n

S8 lugng té bao than kinh an (N,) va d6 rong ctia nut RBF (on)
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déu anh hudng dang ké dén hiéu sudt ctia RBFNN. Ny, va on dugc toi
uu hoa bdng thuat toan t6i uu hoa hiéu qua (dung ly thuyét téi uu
héa JS) dé tao m6 hinh RBFNN t6t nhat.

4.1.2 M hinh héi quy vector hé trg binh phuong nhé nhat
LSSVR (Least squares support vector regression)

Mo hinh héi quy vector ho trg binh phuong nhé nhat (LSSVR) la
mo hinh tim ki€ém mot siéu mat phéng t6t nhat phan tach cac diém
d liéu trong khéng gian déc trung.

Két qua mo hinh LSSVR dé udc lugng ham:

fx)=2,_ ¢ K(xx )+b 3)

Trong d6 oy (k = 1,2, ...,n)biéu thi cac hé s6 nhan Lagrange,
K(x, %) biéu thi ham nhan va x 1a moét vectas dau vao dé du doén
[12].

2
X — X,
K (% +X,)=exp —% @
2
el
trong d6 biéu thi khodng cach Euclide binh phucng
gilia cac vecto va o la chiéu rong hat nhan, la tham sé mién phi.

4.1.3 Mé hinh hén hop stacking (xép chéng)

Cac mé hinh t6 hgp stacking (x€p chéng) 1a mét mé hinh hai giai
doan va mé ta nguyén ly ctia mé hinh t8 hop stacking [13]. Trong
giai doan 1, méi mé hinh don lé du doan mét gia tri dau ra. Sau do,
céc két qua dau ra nay dugc st dung lam dau vao dé dao tao lai mé
hinh bdng cac ky thuat hoc may, nham dua ra siéu du doan trong
giai doan 2. C6 bén mo hinh xép chong bao gém: ANN (ANN, SVR,
CART, LRR); SVR (ANN, SVR, CART, LRR); CART (ANN, SVR, CART, LRR);
LRR (ANN, SVR, CART, LRR).

N6 c6 thé dugc mé ta béing toan hoc 1a M : R — R, va méi quy
trinh s&t dung mé hinh déi tugng hoc ca s& dé tao ra mé hinh udc
tinh M¢(.). Mét udc tinh bang cach sit dung mo hinh co sé tap
hap M.(.) cé dugc bang mé hinh siéu d6i tuong hoc clia cac mo
hinh riéng Ié.

\?:Mc{\?l(X),?z(X),...,\?k1(X),?k(X)} (5)

4.1.4 M hinh hén hgp stacking gan déi trong (xép chéng)

Bang cach gan ddi trong vao cac bién, mé hinh nay visa ap dung
dé du béo vira thédng qua déi trong dé biét dugc muic d6 quan trong
cla cac bién cau thanh mé hinh. Nguyén Iy ctia mé hinh xép chéng
gén doi trong dugc trinh bay duai day.

- MC{%(\N.X),Qz(\N.X),...,Qkfl(W.X),YAk(\N.X)}

Wl'Xll WZ'X12 Wd 'de yl (6)
W, .X W,.X. W, .X . y

X = 1'21 2‘22 d.2d va Y = .2
Wl'an W2 'Xn2 Wd 'Xnd yn

4.2 Ly thuyét t8i vu héa tim kiém sua (Jellyfish Search - JS)

Trinh t&i uu héa tim ki€m stra nhan tao (JS), 1a mot thuat toan
t6i uu hoa siéu moé phong mai dugc lay cdm hing tur hanh vi cda
sta bién khi ching tim kiém thuc an trong dai duong dugc phat
trién bai J-S Chou va D-N Truong (2021) [14]. Thuat toan nay dugc
thiét ké dé€ giai quyét cac bai toan téi uu hda phuc tap, noi ma cac
phuong phap t6i uu hoa truyén théng khéng thé hoat dong hiéu
qua. Tim kiém stta dua trén ba quy tac ly tudng hoa [14]: tham do,
khai thac va t6i uu héa.

4.2.1 Dong hai luu - Ocean current

Hudng clia dong hai luu (xu huéng - trend) dugc xac dinh bang
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cach ldy trung binh tat ca cac vecta tir mdi con stra trong dai duong
dén nhing con sta hién dang & vi tri tot nhat [14].

trend = X" — S xrand (0,1) x u @

X (t+1) = X, (t) +rand(0,1) x trend 8)

Trong d6 trend : Xu huéng hodc khuynh huéng; X : La vi tri clia
con sUa o6 vi tri t6t nhat trong bay; [ : La vi tri trung binh cula tat ca
cac con slfa; g > 0: La hé s6 phan phai cé lién quan dén do dai cta
xu hudng (trend). TU két qua phan tich d6 nhay dua trén cac thi
nghiém s6 thu dugc B =3 [14]

Bay gid, vi tri mai cia méi con stia dugc xac dinh bdi

X;(t+1)=X;(t)+rand(0,1)x trend

=X;(t)+rand(0,1)x (X* — Bxrand(0,1)x y)

Trong do: X, (t+1): La vi tri m&i cla con sta; X, (1) La vi tri cla

)

con sUa thir i tai thoi diém t; rand (0,1): La hang s6 ngau nhién tang
tw0dén 1.

4.2.2 Pan sua - Jellyfish swarm

Trong mét dan, stra thé hién chuyén déng thu déng (loai A) va
ch(i d@éng (loai B). Ban dau, khi dan mdi hinh thanh, hau hét sita biéu
hién chuyén déng loai A. Theo thdi gian, ching ngay cang thé hién
chuyén déng loai B. [14].

X, (t+) =X () +yxrand(0,)x (U, —L,) (10)

Trong d6 U, va Ly lan lugt 1a gidi han trén va dudi ciia khong gian
tim kiém; y>0 1a hé s6 chuyén déng lién quan dén do dai chuyén
déng xung quanh vi tri cla sta y=0,1; va rand (0,1) la hang s6 ngau
nhién tang tir 0 dén 1.

Cong thiic (11) va cong thiic (12) moé phéng hudng chuyén dong
va vi tri cdp nhat clia mét con sta. Su di chuyén nay dugc coi la mét
cach khai thac hiéu qua khong gian tim kiém cuc b6 [14].

X, (t+1) = X, (t) + rand (0,1) x direction (11)
X, (t) = X, () khi f(X,)> (X))
X, ()= X, (t) khi f(X,)< (X))

4.2.3 Co ché kiém soat thai gian
Co ché kiém soét thai gian dugc gidi thiéu dé€ mé phoéng
va kiém soat chuyén ddng cuia sua gitia viéc di theo dong hai luu va
di chuyén bén trong bay sua.

direction = (12)

ct) = (13)

t
1- 2xrand(0,1) -1
( Maxi(er ] g [ g ( ) ]

Trong d6 bién t la thoi gian dugc chi dinh 1a s6 lan 1dp. S6 1an lap
t6i da Maxicer 1a mOt tham sé dugc khdi tao. Tuong tu nhu ham c(t),
ham [1- c(t)] dugc st dung dé moé phéng chuyén dong bén trong
bay dan (loai A hoac B).

4.3 Mé hinh lai téi uu héa WFSS (Jellyfish search optimized -
weighted featune stacking system)

So d6 hoc may dua trén xép chdng (Stacking) c6 thé dugc st
dung trong nhiéu bai toan khac nhau, dem lai két qua tét hon so voi
viéc sir dung mét mé hinh don 1& dé giai quyét bai toan. Tuy nhién,
viéc xay dung so d6 hoc may Stacking cling doi héi su két hgp linh
hoat va tinh t& clia cdc mé hinh hoc méy khac nhau dé dat dugc hiéu
qua téi uu.

Thuat toan Jellyfish la mot thuat toan hoc may méi dugc phat
trién gan day, cé kha nang x(r Iy cac bd dit liéu 16n va phc tap.
Viéc tich hgp Jellyfish vao trong mé hinh Stacking sé giup dat
dugc do chinh xac va do tin cay cao hon trong viéc du doan kha
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nang chiu lyc bam dinh cla vat liéu FRP gia cuong bé tong. Tuy
nhién, viéc diéu chinh cac tham sé clia cac bé phan loai co ban
va meta-bdng cach st dung mét ky thuat téi uu héa thong sé cé
dinh c6 thé dan dén viéc kho khan trong viéc can bang hiéu suat
cla ching, gy anh hudng dén hiéu sudt téng thé cla hé théng
Stacking [15]. Vi vay, nghién ctu nay dé xuat mot hé théng
Stacking mdi c6 trong s6, két hop véi bo téi uu hoa JS dé diéu

C Bit dau >—> Dit liéu dugc chuan hoa

Phan chia dir liéu:

10-fold cross validation

chinh siéu tham s& ctia m6 hinh Stacking nham cai thién hiéu
suat dy doan. Cac siéu tham s6 cla moét hé théng tap hop
Stacking bao gém C, y cia mé hinh hoc may LSSVR; Nn, on cla
mo hinh hoc may RBFNN dudi dang base-learner; trong s6 W |a
suanh hudng cta cac yéu t6 dau vao va Cc, yc ctia mé hinh LSSVR
dugi dang meta-learner. D6 chinh xac du doan clia hé théng
dugc dé xuat phu thudc rat nhiéu vao cac siéu tham sé nay.

Khoi tao: Khéng gian tim
kiém, quy mo dan so va so
lan lap lai

I

v 4‘ Téi uu hoa jellyfish search ‘

Dit liéu kiém tra Dix liéu hoc | *
(Test data) (Learning data)
Tiéu chi dimng
Phan chia dit liéu da?
: ,
D1r liéu xac thuc Dir liéu dao tao v
— (Validation data) (training data) Siéu tham sé. d6i trong d
3 ong dugc

(30%) (70%) =T t6i wu hoa

]

!

M5 hinh t6 hgp dao tao MLy +—————

Xac dinh siéu tham s6, di

M5 hinh t6 hgp dao tao

trong ML

|

!

> Du bao ye(van

Panh gia ham muc tiéu
(i.e., MAPE)

Két qua du doan y gearn)

C Két thiic D<—

Panh gia hi¢u suit

Két qua dyu doan }7\(‘“()

Hinh 2. Cau triic cia mo hinh lai JS-WFSS.

Xac dinh chinh xac cac gia tri ctia (C, y, N, On, C¢, Yo, W) la mot
van dé clia t6i uu hoa dugc giai quyét hiéu qua va tét nhat bang
thuat toan JS. Do d6 dé gidi quét van dé nay, nghién ctru nay dé xuat
hé théng dugc tich hgp goi la Jellyfish search optimized-weighted
featune stacking system (JS-WFSS) la hé théng xép chong nhan
trong s6 dugc téi uu hda bang thuat toan tim kiém sta. Qua trinh
xay dung va danh gia ca mé hinh nay dugc thé hién qua Hinh 2.

Pau vao cla hé théng la cac tham s6 diéu khién cua trinh téi uu
héa JS, day la kich thudc ctia tap dt liéu va sé 1an 13p téi da, cac gidi
han dudi va gidi han trén cta siéu tham s6 ctia mé hinh lai JS-WFSS
va dit liéu ma dugc st dung dé xay dung mé hinh du doan dugc
trinh bay trong Bang 2.

Ham muc tiéu cla JS-WFSS dugc dé xuat xac dinh nhu sau:

f (hyperparameters, W) = MAPE_ 2ind process (14)

Validation process

Trong d6 hyperparameters la siéu tham sé (C, y, Nn, 0n, Cq, Yo), va
déi trong la W la (w1, w2,..., w6) cho md hinh LSSVR trong meta-
learning.

Pau tién, 90% va 10% d liéu dugc gan tuong Ung cho tap di
liéu hoc tap va tap dir liéu thir nghiém. Sau d6, 70% d(r liéu hoc tap
dugc st dung dé huan luyén cho mé hinh JS-WFSS va 30% dt liéu
hoc tap con lai dugc st dung dé xac thuc cac siéu tham s6 ctia mo
hinh JS-WFSS.

Sau khi cac tham s6 (C, y, Ni, 0n, Ce, Yo, W) dugc diéu chinh béng
thuattoan JS, chung dugc sttdung dé huén luyén hé théng Stacking
ban dau (SS) bang céch st dung b dit liéu hoc tap trong khi dir liéu
th nghiém dugc st dung dé danh gia hiéu suat cla hé théng
Stacking da huan luyén.

Bdng 2: Cac mo ta théng ké lién quan dén tiing bién sé trong bo dit liéu

Tham sé Miéu ta ndi dung Gigi han dugi Gigi hantrén

Npop Quy mo clia dan sua 50
MaxXiter S6 lan 13p hoac tiéu chi ding 20

C Hang s6 chuan hoa trong base-learner 1072 10

\% Tham s6 RBF trong base-learner 102 108

Nn S8 lugng té bao than kinh an trong base-learner 1 400

On Tham s& RBFNN trong base-learner 107 200

Ce Hang s6 chuin héa trong meta-learner 102 10"

\Z Tham sé RBF trong meta-learner 103 108

w Doi trong 10* 10°
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4.4 Panh gia m6 hinh

4.4.1 Xac thuc chéo k-fold

DE& gidm thiéu sai léch lién quan dén di liéu dao tao va th
nghiém dugc 1dy mau ngau nhién, hiéu suat du doan thuong dugc
xac nhan bang cach sir dung phuong phéap xac nhan chéo k lan. Vi
xac nhan chéo chi dinh ngau nhién cac trudng hop riéng lé cho cac
nép gap riéng biét, nén ban than cac nép gap nay thuong dugc
phan tang. Vi 10 dugc coi la sé lan gap t6i uu [16], xac nhan chéo
mudi lan dugc st dung & day dé danh gia tinh nhat quan du doan
cla hé théng.

4.4.2 Cac chi s6 hiéu suat danh gia mé hinh

Trong nghién ctu nay, nam chi s6 hiéu sudt néi tiéng duoc si
dung dé danh gia kha nang du doén ctia hé théng dugc dé xuat [17,
18] strdung @€ danh gia do chinh xac cia du doan.

Cac chi s6 nay bao gém: hé sé tuong quan tuyén tinh (R), can
bac hai clia sai s6 binh phuong trung binh (RMSE), sai s6 trung binh
tuyét d6i (MAE) va phan trdm sai s6 trung binh tuyét d6i (MAPE) [19].

5. KET QUA VA THAO LUAN

5.1 Két qua va danh gia mé hinh

K&t qua qua dao tao va kiém tra clia cdc mé hinh dugc thé hién
trong Bang 3. M6 hinh lai JS-WFSS dugc xay dung cho két qua hiéu
sudt danh gia t6t nhat so véi mé hinh don va moé hinh hén hop vai
R (0,951), MAE (2,092 kN), RMSE (0,264 kN) va MAPE (12,8%).

Cac két qua du doan cia mo hinh JS-WFSS dé xuat cling dugc so
sanh cho két qua t&t hon cac nghién ctiu trudc, nhuthé hién trong Bang
4. Két qua &Bang 4 co gia tri RMSE cai thién 93% chi s6 RMSE va t6t hon
18% & chi s6 MAPE so véi nghién ctu da céng bé trudc.

Nghién ctu nay gidm thi€u du doan 16i it hon cac nghién ctu
trudc, cu thé &tiéu chi MAPE déi véi phuang phép JS-WFSS la 12,8%
50 vGi phuong phap nghién cdu t6i uu kha nang lién két gitia cac bé
mat FRP vGi bé tong gan nhat la 15,56% cla tac gia Wei-Chih Wang
va cac cong su [11]. Cac két qua théng ké cho thdy mé hinh JS-WFSS
¢6 nhiéu uu diém néi trdi han so véi cac phuong phap ti€p can toan
hoc trong du doén kha nang lién két gita FRP va bé téng.

Bdng 3: Téng hagp céc chi s6 danh gia hiéu sudt va x&p hang ctia tt ¢ mé hinh.

Learning Test

Mo hinh R MAE RMSE MAPE R MAE RMSE MAPE Sl (Rank)

(kN) (kN) (%) (kN) (kN) (%)
M6 hinh don
CART[1] 0,953 2,052 3,113 26,284 0,924 2,73 3,98 34,85 0,8202 (3)
Mé hinh hén hop
Voting ANN - CART [1] 0,948 2,641 3,483 33,841 0,917 3,07 4,15 39,22 1,000 (5)
Bagging CART [1] 0,971 1,733 2,531 22,199 0,948 2,25 3,34 28,72 0,445 (2)
stacking SVR - (ANN, SVR, CART, LR) [1] 0,958 2,072 3,028 26,542 0,922 2,75 4,06 35,14 0,851 (4)
M6 hinh lai (mé hinh dé xuat)
JS-WFSS 0,971 1,707 0,000 11,0 0,951 2,092 0,264 12,8 0,000 (1)

Bdng 4: Bang so sanh tiéu chi danh gia hiéu suat RMSE.

Tacgia RMSE (kN)
Holzenkampfer, (1994) [11] 7,96
Tanaka, (1996) [11] 13,48
Maeda (1997) [11] 5,28
Neubauer and Rostasy, (1997) [11] 6,17
Khalifa, et al., (1998) [11] 6,94
Niedermeier, (2000) [11] 8,79
Nakaba, et al., (2001) [11] 5,57
Yang, etal., (2001) [11] 6,18
Teng, etal., (2002) [11] 5,61
Monti, et al., (2003) [11] 6,91
Japan Concrete Institute, (2003) [11] 6,34
Lu, (2004) [11] 5,56
Dai, et al., (2005) [11] 9,79
Wu, et al., (2009) [11] 5,46
Wu and Jiang, (2013) [11] 5,06
Zhou, (2020) [11] 6,36
Wei, et al, (2022) [11] 3,99
JS-WFSS (mé hinh dé xuat) 0,264

5.2 Danh gia vé trong s6
Nghién ciu nay ngoai viéc tap trung vao xay dung mo hinh hoc
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may du bao kha nang chiu luc bam dinh cuda vat liéu FRP gia cuong
bé tdng ma con xac dinh miic d6 quan trong clia cac yéu t6 dau vao.

Cac trong s6 ti W1 dén Ws dugc dp dung dé tim ra mai lién hé
va dé anh hudng gilia cac yéu t6 dau vao véi yéu té dau ra la kha
nang chiu lyc bam dinh cda vat liéu FRP gia cudng bé téng.

Bang 5 thé hién két qua thuc té clia cac trong s6 dugc tim thay
trong 10 lan chay, cac két qua thé hién thd hang cla cac trong s6
khi @& dugc chudn héa dé tim ra @6 dnh hudng cla cac yéu té dau
vao. Theo két qua xép hang clia cac trong s6 ta cé thé thdy nadm bién
sO quan trong nhat khi xay dung mé hinh du bao kha néng chiu luc
bam dinh gilta vat liéu bé tong c6t thép va vat liéu FRP gia cudng.
Cu thé: M6 dun dan héi clia tdm FRP gia cudng c6 dnh hudng 16n
nhat dén kha nang chiu luc bam dinh gitta FRP va bé tong. Xép thi
2 la d6 day ctia tdm FRP gia cudng. Chiéu réng mat bé tong anh
hudng dén kha nang bam dinh gitra tam FRP gia cudng véi bé tong
& vitrithi 3. Xép thir 4 la chiéu réng cia tdm FRP. Cudi cling la chiéu
dai tdm FRP.

Két qua nham phuc vu xem xét muc d6 quan trong dé tinh toan
thiét ké, t6i uu hda va st dung hiéu qua vat liéu FRP gia cudng dua
trén muc d6 quan trong clia tiing yéu té dau vao.

6. KET LUAN

Nghién ctiu nay xay dung moét mé hinh c¢6 thé st dung nhiéu
thuat todn hodc ky thuat khac nhau dé tang pham vi khai quat cho
cac mau du doan trong dir liéu nham nang cao hiéu suat tinh toan.
Mé hinh JS-WFSS c6 két qua danh gié hiéu suat tét nhat, gidm thiéu
van dé nhiéu va thi€u dit liéu manh mé han so véi mé hinh don hay
mo hinh hén hgp. Bang céch st dung céc thuat toan hodac ky thuat
khéc nhau, né it c6 khd nang bi anh huéng béi cac diém dii liéu riéng
1& c6 thé gay ra 16i hodc sai léch trong du doan.
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Bdng 5: K&t qua chuidn hoa cla cac trong s6 dai dién cho cac bién dau vao.

w1 w2 w3 w4 w5 weé
Sélan b. fe Es te bs Ls
1 1,0000 0,1052 1,0000 0,4820 0,5965 0,1014
2 0,9713 0,1160 0,0000 0,9943 0,9193 0,0746
3 0,1429 0,1079 0,8838 0,9972 0,1688 1,0000
4 0,9962 0,8427 1,0000 1,0000 1,0000 0,8714
5 0,0000 0,0000 0,1193 0,0000 0,9279 0,0000
6 0,7780 0,0354 1,0000 1,0000 1,0000 0,2978
7 0,7628 0,4005 0,9998 0,7226 0,9572 0,9043
8 0,8883 0,7226 0,8828 0,9519 0,7409 0,3519
9 1,0000 0,6896 1,0000 0,5846 1,0000 0,7473
10 0,7797 1,0000 1,0000 0,7448 0,0000 0,5041
Trung binh 0,7319 0,4020 0,7886 0,7478 0,731 0,4853
Xép hang 3 6 1 2 4 5

Ngoai ra, m6 hinh con phan tich d6 quan trong cla cac thuéc
tinh. TU su két hgp cta nhiéu mé hinh khac nhau, mé hinh lai JS-
WFSS sé giup chuing ta phan tich d6 quan trong clia cac thudc tinh
va dua ra nhing giai phap xt ly dé tang cudng kha nang lién két ctia
FRP va bé tong.

Nghién ctu nay tap trung vao xay dung va so sanh cdc mo hinh
hoc may khac nhau dé€ du bao luc bam dinh gilra vat liéu bé téng
c8t thép va vat liéu FRP gia cudng, két qua dugc so sanh véi cac
nghién ctu da dugc cong b trude day. Tiéu chi MAPE déi vdi
phuong phéap JS-WFSS 1a 12,8% so véi phuong phap nghién cuu téi
uu kha nang lién két gilta cac bé mat FRP véi bé tong gan nhat la
15,56% clia tac gia Wei-Chih Wang va cac cong su [11]; § tiéu chi c6
gia tri RMSE cai thién 93% chi sé RMSE va tét hon 18% & chi s6 MAPE
50 v&i nghién cru da cong bé trudc.

Bén canh viéc xay dung mo hinh, bang cach so sanh d6i trong
cUa cac bién trong mé hinh dy bao, nghién ctu nay xac dinh muc
dé quan trong cla cac bién dau vao: (1) moé dun dan héi, (2) d6 day
tam, (3) chiéu rébng mat bé téng anh hudng, (4) chiéu réng tam va
(5) chiéu dai tdm FRP trong xéac dinh kha nang chiu luc bam dinh
gilta FRP gia cudng bé tong.

T6ém lai, nhimng két qua thuc nghiém nay da cho thdy Mo hinh
JS-WFSS c6 kha ndng vuat trdi hon hén so véi cac phuang phap
truyén théng va cac mé hinh hoc may da dugc nghién ciu trudc day
vé du doan kha nang chiu luc bam dinh gitia vat liéu bé téng cét
thép va vat liéu FRP gia cudng.
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Phan tich bién dang va chuyén vi trong
két cau cau treo day véng bat déi xung

Analysis of deformations and displacements in asymmetric suspension bridge

> NGO VAN TINH, NGO VAN QUAN
Khoa Xay dung, Hoc vién hang khong Viét Nam

TGM TAT

C4u treo day viing nai chung va cu treo day viing bat ddi ximng
nai rieng |3 dang két céu sieu tinh bac cao cd da ménh len va
thireng nhay cdm vai cac loai tai trong nhu téi trong gid, dong
dat..... \ii [ dang ket céu vuot nhip lén nén khi tinh toan thigt ket
thuang duge chon cac dang tigt dién hinh hoc sao cho giam duoc
tai trong ban than, dién tich chan gio va tiét dien hop ly vé kha
ndng chiing xodn. Do da, da ménh cia ket céu sé lan va trong giai
doan khai thac thi chuyén vi thuemg lén. Dang thai dao dang thi
phirc tap. Vi vay khi tinh toan thigt k& cdu treo day viing phai chi
y nhigu dén céc trang théi giai han st dung va trang théi giai han
dac biet. Dé tinh toan theo trang théi giai han st dung ta phai st
dung cac y&u td vé chuyén vi va bign dang. Ca nhiéu yéu td anh
huéng dén bign dang, chuyén vi cia két cdu cAu treo déy ving
nhur: chiu dai két céu nhip, chigu cao try thap, tigt dién cia dam

thang 9/2022 va thang 2/2023 trén Tap chi Xay dung céc tac
gia da trinh bay vé anh hwdng cia tinh bat ddi xing cia chiéu
cao tru thap ddi vai sy phan ba nai lec trong dam chi, tru thap,
céap chi va cap treo. Dang thiri céc tac gid cing dé xudt mat sd
ty & hop Iy vé chiéu cao tru thap va nhip chinh theo cac yéu td
vé ndi lrc (8], [12]. Trong bai bao nay nhom tac gia sé trinh bay
anh hudng cioa tinh bat di xang chiéu cao try thap dén bign
dang va chuyén vi cia mat sd ba phan chinh trong ket cdu cau
treo déy ving bat ddi xing. Thang qua viéc st dung phan mém
phén tich ket cdu cau Midas/civil.

Tir khda: CAu treo day viing; cAu treo dy viing bat di xing; bign dang
va chuyén vi trong céu treo day viing; bign dang cia ddm chi trong
cAu treo day viing; bign dang cia cap chi; bién dang clia cép treo.

ABSTRACT

Suspension bridges in general and asymmetric suspension bridges in
particular are high-level superstatic structures with great strength and
are often sensitive to loads such as wind |oads, earthquakes, etc. Because
it is a large span structure, when calculating the design, geometric cross-
sections are often chosen to reduce self-load, wind protection area and
reasonable cross-section for torsional resistance. Therefore, the strength
of the structure will be large and during the exploitation phase the
displacement is often large. At the same time, oscillation is complicated.
Therefare, when calculating the design of a suspension bridge, much
attention must be paid to the use limit states and special limit states. To
calculate according to the limit state of use, we must use displacement and
deformation factors. There are many factors that affect the deformation
and displacement of the suspension bridge structure such as: span
structure length, tower pier height, cross-section of main beams, tower
piers, etc. In the articles written by the author Published in the September
2022 and February 2023 at Journal of Construction, the authors presented
the influence of the asymmetry of tower pier height on the distribution of
internal forces in main beams and piers. tower, main cable and car cable.
And the authors also proposed some reasonable ratios for the height of the
tower and main span according to internal force factors [8), [12]. In this
article, the authors will present the influence of tower pier height
asymmetry on the deformation and displacement of some main parts in the
asymmetric suspension bridge structure. Through the use of Midas/civil
bridge structural analysis software.

Keywords: Suspension bridge; asymmetrical suspension  bridge;
deformation and displacement in suspension bridge; deformation of main
beam in suspension bridge; deformation of main cable; deformation of
suspension cable.

1.DAT VAN PE

Cau treo day véng cé nhiéu uu diém trong dé kha ning
khai thac tinh nang cla vat liéu trong cac bd phan chiju luc
chinh da gitp cho cau treo day véng vuot dugc khiu d6 I6n
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ma cac loai két cdu khac khéng lam dugc ké ca cau day vang.
Cau treo day véng dugc coi la dang cau dep, nhe, chiu luc
t6t va phé bién trén thé gidi cho cac cau nhip 16n [1], [8],
[12].
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Hinh 1. M6 hinh tinh todn cdu treo day vong bién dang nhd [8].

C6 nhiéu yéu t6 anh hudng dén bién dang va chuyén vi trong
cau treo day véng nhu: chiéu dai nhip, cdu tao dam chinh, sé lugng
mat phang day treo, chiéu cao thap cau, vat liéu... Thuc té thi cdu
treo day vong thudng co két cau ddi xing vé chiéu cao tru thap va
két cdu nhip. Tuy nhién, khong phai bat ky & vi tri nao ching ta
cling c6 thé xay dung dugc mot két cau ddi xdiing nhu mong doi. Vi
vi tri tru thap va chiéu dai nhip phu thudc vao cac diéu kién dia
hinh, dia chat, thuy vin va yéu cau khé théng thuyén. Do d6 tinh
bat déi xtiing cda chiéu cao thap cau tryc ti€p anh hudng dén chiéu
dai nhip va sau d6 la anh hudng dén ndi luc, bién dang va chuyén
vi trong két cau [8], [12]. Trong d6 c6 cong trinh cau treo day véng
bat d6i xting da dugc xay dung la Cau New San Francisco-Oakland
bay xay dung nam 2002 [7].

Dé hiéu r6 vé anh hudng cta su bat déi xiing trong ciu tao vé
chiéu cao tru thap déi véi sy phan bé ndi luc trong cac bo phan
chinh ctia két cau cau treo day vong nhu dam chq, tru thap, cap cha,
cap treo. Thi trong cac cdng bé bao cao trén Tap chi Xay dung s6
thang 9/2022 va thang 2/2023 céc tac gia da dua vao su phan bé noi
luc va da chon dugc ty lé bat déi xing hgp ly gilia cac tru thap [8],
[12]. Tuy nhién, nhu da dé cap & phan tom tat khi xét dén két cau cau
treo day vong la chuing ta can phai quan tam dén yéu t6 bién dang
va chuyén vi. Do do, trong bai bdo nay cac tac gid sé nghién cliu vé
van dé trén trong két cau cau treo day véng bat déi xiing. M6 hinh
phan tich két cau sé dugc thuc hién bang phan mém Midas/civil [3].

Vé tai trong, tiéu chuan tinh toan va cac t6 hgp tai trong sé
dugc xac dinh theo tiéu chuan thiét k& cau TCVN11823-2017 (dugc
diéu chinh tir 22TCN272-05) [2], [8], [12].

2. PHUONG PHAP NGHIEN CUU

2.1. Théng sé vé tru thap va nhip chinh cau treo day véng

Cau treo day véng gom cac bo phan chinh sau: Dam chu, tru
thap, cap chd, cap treo, mé neo. Trong d6 tru thap la mét trong
nhiing bd phan chinh tao nén dac diém ndi bat va dac trung cho
két cdu cau treo day vong. Vat liéu thiét ké tru thap thudng la thép
hodc bé tong cét thép. Tru thap dugc phan loai thanh thap cing,
thap mém va thap chan khdp khi xét dén dé cing cda tru thap.
Thép mém thudng dung & cau treo nhiéu nhip dé cung cap da do
cuiing cho cau. Thap chan khép thusng dung & cau treo nhip ngan
[5], [6], [8], [12].

Chiéu dai nhip chinh L, chiéu cao tru thap H va ty 1é L/H cua
mot s6 cau treo day véng dugc théng ké sau d6 lya chon cac so do
dé nghién cuu [5], [6].

Qua théng ké gila ty | giita chiéu cao tru thap H va nhip chinh
Lo ta thdy H/Lo=0.110 ~ 0.333. Mat khac ta lai c6 H/L1=0.3~1.0. Tir day
ta chon H/Li=0.6~0.8 dé xem xét nghién ctu. (V&i Hi=h; + h: Trong
dé h=40m=const la chiéu cao ti dinh bé dén dam, h; 1a chiéu cao tir
dam dén dinh tru thap. Vay ta chon hi/Li=0.3~0.4) [8], [12].

2.2. Lua chon cac so d6 két cau phan tich

Tuong ty nhu cac cong bé trudc day, cac tac gia van lua chon cac
s0 d6 két cdu nhu da chon dé phan tich vé anh hudng clia tinh bat déi
xung dén ndi luc. Cac so d6 két cau c6 cac thong sé ky thuat nhu sau:

Chiéu dai cac nhip gita la khong thay déi vai Lo=400m.

Chiéu dai nhip bién bén phai khéng thay déi véi L,=125m.

Chiéu dai nhip bién bén trai khéng thay d6i véi Li=100m.

Chiéu cao phan tru thap ti mat cau dén chan thap la khong
thay d6i va bang 40m

Khé cau rong 11m, cho hai lan xe va hai lan bé hanh.

Neo cap chu: dang neo vao dat nén bang khéi neo.

Tru thap: Dang khung cting dugc b tri 3 gidng ngang tai dinh
tru thap, gitta dinh tru thap va mat cau, tai vi tri ban mat cau.

Dang lién két cla cap chu tai dinh tru thap: Cap chu dugc
ngam vao dinh cla try thap va trong tat ca cac Trudng hop nghién
ctu tinh khéng théong thuyén xem nhu khéng thay déi.

Dé& xem xét tinh bat déi xing cla tru thap dén su thay ddi noi
luc ta 1an lugt cho chiéu cao tru thap thay déi véi cac trudng hop
két cau nhu sau:

Trong bai bao nay nghién ctu phan tich 24 trudng hgp chiéu
cao tru thap thay déi (trong pham vi: hi/Li=0.24 ~ 0.45; trong dé Li,
hi la chiéu dai nhip bién va chiéu cao tru thap tuong Ung ) dé tir dé
tim ra m&i quan hé gitia tinh bdt déi ximg cta chiéu cao tru thdp dén
bién dang va chuyén vi trong cdu treo ddy véng.

Chiéu cao tru thap phia nhip bién trai (v&i: Li=100m) c6 chiéu
cao nho nhat tinh ti cao d6 mat cau la hi= 30m chiéu cao I6n nhat
hs=45m. Chiéu cao tru thap 2 bén phia nhip bién phai c6 chiéu cao
nho nhat tinh ti cao dd mat cau la h,= 30m dén chiéu cao ho=55m.
Cac ty lé chiéu cao tru thap dugc tham khéo theo [8], [12].

2.3. Cac théng sé vat liéu, dac trung hinh hoc va tai trong

DE dbng nhat va c6 thé dua ra cai nhin chinh xéc, cac tac gia
van lay cac thong s6 vé vat liéu, dac trung hinh hoc va tai trong
nhu da cong bé trusc day [8], [12].

Tai trong dugc xem xét trong bai bao nay bao gom: Tinh tai
ban than két cau (TTBT), hoat tai HL93 bao gém tai trong xe 3 truc,
xe 2 truc, tai trong lan va tai trong ngudi theo TCVN11823-2017. Va
dugc t8 hop theo trang thai gidi han cudng @6 1 (TTGHCD1) va
trang thai gidi han st dung (TTGHSD) [2].

2.4. M6 hinh tinh toan

C4c tac gid st dung phan mém phan tich két cdu Midas/civil dé
phan tich va tinh toan. Trong bai bdo nay chi xem xét phan tich
trong giai doan khai thac nén mé hinh lua chon dé phan tich tinh
toan la mé hinh bién dang nhé. Qua trinh phan tich nay khong dé
cap dén viéc phan tich déng luc hoc céng trinh, n dinh téng thé
clia két cdu cing nhu kiém toan (ing sut trong cac tiét dién [8], [12].

3. KET QUA VA THAO LUAN

DaGi v6i dam chl ta xem xét chuyén vi tai cdc mat cat: gitra
nhip chinh (MDC.NC1-2), giita nhip bién trdi (MDC.NB1), gilfa
nhip bién phai (MDC.NB2). D&i vdi tru thap ta xem xét chuyén vi
tai cdc mat cat: dinh tru thap bén trai (BTT1) va dinh tru thap bén
phai (BTT2). DSi véi bién dang dai clia cap treo ta xem xét tai cac
vi tri: gira nhip bién trdi (CTNB1), gilra nhip gi(ra (CTNC1-2), gilta
nhip bién phai (CTNB2). Cac vi tri mat cat nhu hinh 2.
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Két qua chuyén vi tai cac vi tri khao sat trén dam chl dugc trinh
bay trong cac bang turbang 1 dén 3.
Bang 1. Chuyén vi tai mdit cdt gidia nhip bién trdi MDC.NB1

Hinh 2. Vi tri cdc mat cdt va doi tugng khdo sdt clia cau treo dy vong [12]

2 9.189 92.3% 6451 92.0%

3 8.524 85.6% 5.959 85.0%

4 7.947 79.8% 5.531 78.9%

5 7.480 75.1% 5.178 73.8%

6 7.080 71.1% 4.875 69.5%

7 9.153 91.9% 6.427 91.6%

8 8.534 85.7% 5.969 85.1%

) 9 7.994 80.3% 5.565 79.4%
10 7.530 75.6% 5.215 74.4%

11 7.134 71.6% 4914 70.1%

12 6.800 68.3% 4.658 66.4%

13 8.466 85.0% 5.921 84.4%

14 7.970 80.0% 5.550 79.2%

3 15 7.533 75.6% 5.219 74.4%
16 7.154 71.8% 4.929 70.3%

17 6.828 68.6% 4.679 66.7%

18 6.551 65.8% 4.463 63.6%

19 7.889 79.2% 5.493 78.3%

20 7.492 75.2% 5.191 74.0%

4 21 7.139 71.7% 4.920 70.2%
22 6.830 68.6% 4.680 66.7%

23 6.562 65.9% 4471 63.8%

24 6.332 63.6% 4.291 61.2%

Chuyén vi ctia cac trudng hop tai trong (cm)
Nhém | TH TTGHCP1 TTGHSD

A Ai/Aq A Ai/Aq

1 1.405 100% 0.888 100%
2 1.455 103.6% 0.914 102.9%
: 3 1.504 107.0% 0.940 105.8%
4 1.546 110.0% 0.962 108.3%
5 1.593 113.4% 0.987 111.1%
6 1.631 116.1% 1.006 113.3%

7 1.403 99.8% 0.875 98.5%
8 1.452 103.3% 0.901 101.5%
) 9 1.500 106.8% 0.927 104.4%
10 1.546 110.0% 0.952 107.2%
11 1.589 113.1% 0.975 109.8%
12 1.629 115.9% 0.996 112.2%
13 1.407 100.1% 0.869 97.8%
14 1.454 103.5% 0.895 100.8%
15 1.501 106.8% 0.921 103.7%
3 16 1.547 110.1% 0.945 106.4%
17 1.590 113.2% 0.969 109.1%
18 1.629 115.9% 0.990 111.5%
19 1.415 100.7% 0.868 97.7%
20 1.460 103.9% 0.893 100.6%
4 21 1.506 107.2% 0.918 103.4%
22 1.550 110.3% 0.942 106.1%
23 1.592 113.3% 0.965 108.7%
24 1.632 116.2% 0.987 111.1%
Bang 2. Chuyén vi tai mdit ct giita nhip giita MDC.NC1-2
Chuyén vi clia cac trudng hop tai trong (cm)
Nhém TH TTGHCD1 TTGHSD
A Ai/Ay A Ai/Ay
1 1 9.958 100% 7.012 100%
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Hinh 4. Chuyén vi tai mt cit MDC.NC1-2 theo TTGHSD
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Bang 3. Chuyén vi tai mdit cdt gidia nhip bién phdi MDC.NB2 tru thap 1a ha/h1=113% dén 138% va hi/Li=0,4 dén 0,45 va
Chuyén vi cia cac trudng hop tai trong (cm) E;{Lz=0336(1 deén 0,44. IT}’/ le .nléy cling r:jim trﬁrjg giéihf)an tylé hop ly
Nhém | TH TTGHCD1 TTGHSD ta xét dén yeu t6 la noi luc trong dam chd, tru thép [8], [12].
Két qud chuyén vi tai cac dinh tru thap dugc trinh bay trong
A Ai/A1 A Ai/A1 cac béng 4vas.
1 2.243 100% 1.422 100% Bang 4. Chuyén vj cia dinh thdp bén trdi TT1
2 2.244 100.0% 1.402 98.6% Chuyén vi ctia cac trudng hop tai trong (cm)
: 3 2.258 100.7% 1.395 98.1% Nhoém TH TTGHCD1 TTGHSD
4 2.273 101.3% 1.392 97.9% A Ai/A, A Ai/A,
5 2.307 102.8% 1.403 98.7% 1 0.650 100% 0.454 100%
6 2.337 104.2% 1.413 99.4% 2 0.627 96.5% 0.436 96.0%
7 2.323 103.5% 1.464 102.9% 1 3 0.608 93.5% 0.421 92.7%
8 2.324 103.6% 1.445 101.6% 4 0.593 91.2% 0.408 89.8%
: 9 2.337 104.2% 1.438 101.1% 5 0.583 89.7% 0.399 87.9%
10 2.357 105.1% 1.438 101.1% 6 0.575 88.5% 0.391 86.1%
11 2.382 106.2% 1.444 101.5% 7 0.692 106.5% 0.483 106.4%
12 2.409 107.4% 1.453 102.2% 8 0.668 102.8% 0.464 102.2%
13 2.399 106.9% 1.505 105.8% 5 9 0.649 99.8% 0.449 98.9%
14 2.401 107.0% 1.487 104.6% 10 0.633 97.4% 0.435 95.8%
3 15 2414 107.6% 1.480 104.1% 11 0.621 95.5% 0.425 93.6%
16 2434 108.5% 1.480 104.1% 12 0.613 94.3% 0.416 91.6%
17 2.457 109.5% 1.485 104.4% 13 0.728 112.0% 0.508 111.9%
18 2.482 110.6% 1.494 105.1% 14 0.704 108.3% 0.489 107.7%
19 2.470 110.1% 1.542 108.4% 3 15 0.684 105.2% 0.473 104.2%
20 2475 110.3% 1.526 107.3% 16 0.669 102.9% 0.459 101.1%
4 21 2.488 110.9% 1.520 106.9% 17 0.657 101.1% 0.449 98.9%
22 2.507 111.8% 1.520 106.9% 18 0.648 99.7% 0.440 96.9%
23 2.529 112.7% 1.525 107.2% 19 0.759 116.8% 0.529 116.5%
24 2.553 113.8% 1.533 107.8% 20 0.736 113.2% 0.511 112.5%
So sanh két qua trong cac bi€u do tu hinh 3, hinh 4 va tir bang 21 0.718 110.5% 0.495 109.0%
e 2 A e . z > < s . N 4
1 ’den bang 3ta nhaQ thay,tal caima} caE,.kh?c nha]u, kh.lA‘chleu cao 2 0.703 108.1% 0.482 106.2%
cac tru thap thay doi va tinh chat bat déi xing cua chiéu cao tru ) N
thap thay d&i thi su thay d6i vé chuyén vi tai cac mat cat la khac 23 0.691 106.3% 0472 103.9%
nhau. Cu thé, khi tdng chiéu cao cla cac tru thap h; thi chuyén vi 24 0.682 104.9% 0.463 102.0%
tai cdc mat MCD.NB1 ¢6 su gidm nhe (khéng qua 2% trong moi Bang 5. Chuyén vi ctia dinh thdp bén phdi DTT2
nhoﬁm nhu,bang 6) nhung chuyexr? Vi 'fal mat cé7t MDC.NB2 tang Chuyén vi ctia cac trudng hop tai trong (cm)
nhiéu (khodng hon 10% trong méi nhém nhu bang 7). Trong khi )
d6 néu ting chiéu cao tru thap h, thi chuyén vi tai méat cét Nhém | TH TTGHCD1 TTGHSD
MDC.NB1 tang nhiéu (khoang han 15% trong m6i nhém nhu bang A Ai/A A Ai/A
1), nhung chuuyé’n’vi tai mét’cét MCD;ITIBZ”cé fU tz?mg’r_\he (Ifhoé.rjg 1 0.754 100% 0519 100%
3% trong méi nhém nhu bang 3). DBoi véi mat cat gitra nhip gia ) 5
MDC.NC1-2, nhin chung khi tang chiéu cao tru thap h: va hz thi 2 0.811 107.5% 0.557 107.3%
chuyén vi gidm nhiéu (hon 20% trong méi nhém theo nhu bang 2). 3 0.858 113.8% 0.588 113.3%
Do dg’), n.h‘ln. Chl:mg.[(hi t\hay d§i chiéu cao tru théf hi va h; .tkh‘l 1 4 0.898 119.1% 0613 118.1%
chuyén vi tai nhip gifta va 2 nhip bién cé su bién d6i ngugc chiéu ) N
nhau, vi vy ta chua thé chon dugc ty 1é bat déi xtiing hgp ly nhat E) 0.937 124.3% 0.638 122.9%
cla chiéu cao tru thap theo yéu t6 chuyén vi ctia dam chd. Nhung 6 0.973 129.0% 0.661 127.4%
khi thay dO| djié'llj cao Féc trg.thé.p» va tinh Pz“a'tAd(“)'i}L'mg thl chuyén 7 0.736 97.6% 0503 96.9%
vi nhip gifa sé c6 su bién doi nhiéu hon, vi vay néu phai lua chon
thi ta nén chon tham s chuyén vi clia nhip gita dé chon ty Ié bat 8 0.793 105.2% 0.541 104.2%
daéi xing hop ly. 5 9 0.842 111.7% 0.572 110.2%
) Cliluth’e, cac truo:ng hop tdi trong nhu trén va ty & két cadu lnhge 10 0.885 117.4% 0.600 115.6%
bat doi xtiing nhu da chon (Li=100m, Lo=400m, L, =125m ) ta c6 thé
chon ty lé chiéu cao cac tru thap hop ly trong s6 cac truong hop da 1 0.926 122.8% 0.626 120.6%
chon 1a h1=40m dén 45m, h,=45 dén 55m; tuang Ung vai ty 1é cac 12 0.965 128.0% 0.650 125.2%
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Bang 7. Bién dang ddi cua cdp treo gitia nhjp gitta CTNC1-2

13 0.724 96.0% 0.491 94.6%
5 15 | 0832 | 1103% | 0561 | 108.1% RHCHUN IR iGHED G
16 | 0877 | 1163% | 0590 | 113.7% A Ai/A A Ai/A
17 | 0920 | 1220% | 0617 | 1189% 1 | 000742 | 100% | 000519 | 100%
18 | 0961 1275% | 0643 123.9% 2 | 000741 | 99.9% | 0.00521 | 100.3%
19 | 0718 95.2% 0.483 90.1% : 3 | 000749 | 100.9% | 0.00528 | 101.7%
20 | 0776 | 1029% | 0520 101.2% 4 | 000760 | 102.4% | 0.00539 | 103.8%
21 0827 | 1097% | 0553 106.5% 5 | 000767 | 103.4% | 0.00548 | 105.6%
4 2 | 0875 | 1160% | 0583 112.3% 6 | 000774 | 1043% | 0.00555 | 106.9%
23 0919 | 121.9% | 0611 17.7% 7 | 000751 | 101.2% | 0.00527 | 101.5%
2% | 0962 | 1276% | 0639 123.1% 8 | 000734 | 98.9% | 0.00515 | 99.2%
TUu két qud trong cac bang 4 va 5, Ta nhan thay chuyén vi cda 9 0.00731 98.5% 0.00514 99.0%
hai dif\h tru thap trong cac trud’ng hgp nghién ctu véi céc trudng 2 10 0.00735 99.1% 0.00518 99.8%
hgp tdi trong da chon cé sy bién thién ngugc nhau khi chiéu cao . S
cac tru thap h; va h; bién thién. Chua c6 co s& rd rang dé xac dinh n 0.00740 99.7% 0.00524 100.9%
ty 1& bat déi xiing giia chiéu cao cac tru thap theo yéu té chuyén vi 12 0.00743 100.1% | 0.00529 101.9%
tai dinh tru thap. 13 | 000764 | 102.9% | 0.00539 | 103.8%
Két qua bién dang cla cac cap treo dugc trinh bay trong cac
bang 6 dén 7. 14 0.00738 99.5% 0.00519 100%
Bang 6. Bién dang dai cua cdp treo giia nhjp trdi CTNB1 3 15 0.00727 98.0% 0.00511 98.5%
Bién dang tuong (ing cac trudng hop tai (m) 16 0.00723 97.4% 0.00509 98.1%
Nhom TH TTGHCD1 TTGHSD 17 0.00724 97.6% 0.00511 98.5%
A Ai/Aq A Ai/Ay 18 0.00725 97.7% 0.00514 99.0%
1 0.0496 100% 0.0350 100% 19 0.00777 104.7% 0.00551 106.2%
2 0.0484 97.6% 0.0342 97.7% 20 0.00744 100.3% 0.00525 101.2%
: 3 0.0472 95.2% 0.0335 95.7% 4 21 0.00728 98.1% 0.00512 98.7%
4 0.0462 93.1% 0.0328 93.7% 22 0.00719 96.9% 0.00508 97.9%
5 0.0451 90.9% 0.0321 91.7% 23 0.00717 96.6% 0.00506 97.5%
6 0.0440 88.7% 0.0314 89.7% 24 0.00715 96.4% 0.00505 97.3%
7 0.0582 117.3% 0.0412 117.7%
8 0.0569 114.7% 0.0403 115.1%
5 9 0.0557 112.3% 0.0395 112.8%
10 0.0549 110.7% 0.0388 110.8%
11 0.0534 107.7% 0.0380 108.6%
12 0.0523 105.4% 0.0373 106.6%
13 0.0667 134.5% 0.0473 135.1%
14 0.0654 131.8% 0.0464 132.6%
15 0.0641 129.2% 0.0460 131.4% Hinh 5. Bién dang ca cap treo (TNC1-2 theo TTGH(D1
3
16 0.0629 126.8% 0.0448 128.0%
17 0.0616 124.2% 0.0440 125.7%
18 0.0605 121.9% 0.0433 123.7%
19 0.0752 151.6% 0.0534 152.6%
20 0.0738 148.8% 0.0525 150.0%
4 21 0.0725 146.2% 0.0517 147.7%
22 0.0712 143.5% 0.0508 145.1%
23 0.0699 140.9% 0.0500 142.8%
24 0.0688 138.7% 0.0492 140.6%
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Hinh 6. Bién dang ctia cap treo CTNC1-2 theo TTGHSD
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Bang 8. Bién dang dai cta cdp treo gitia nhip bién phai CTNB2
Bién dang tuong (ing cac trudng hgp tai (m)
Nhom TH TTGHCD1 TTGHSD

A Ai/A, A Ai/A,

1 0.0463 100% 0.0326 100%
2 0.0545 117.8% 0.0384 117.8%
: 3 0.0627 135.4% 0.0443 135.9%
4 0.0709 153.1% 0.0501 153.7%
5 0.0791 170.8% 0.0559 171.5%
6 0.0872 188.3% 0.0618 189.6%

7 0.0449 97.0% 0.0316 96.9%
8 0.0531 114.7% 0.0375 115.0%
) 9 0.0613 132.4% 0.0433 132.8%
10 0.0695 150.1% 0.0491 150.6%
1 0.0776 167.6% 0.0549 168.4%
12 0.0857 189.0% 0.0607 186.2%

13 0.0436 94.2% 0.0307 94.2%
14 0.0518 111.9% 0.0366 112.3%
3 15 0.0599 129.4% 0.0424 130.1%
16 0.0680 146.9% 0.0482 147.8%
17 0.0761 164.4% 0.0540 165.6%
18 0.0842 181.8% 0.0598 183.4%

19 0.0423 91.4% 0.0300 92.0%
20 0.0505 109.1% 0.0357 109.5%
4 21 0.0585 126.3% 0.0415 127.3%
22 0.0666 143.8% 0.0472 144.8%
23 0.0747 161.3% 0.0530 162.6%
24 0.0827 178.6% 0.0588 180.4%

So sanh két qua trong cac biéu doé ti hinh 5 dén hinh 6 va tu
bang 6 dén bang 8 ta nhan thdy tai cap treo khac nhau, khi chiéu
cao cac tru thap thay déi va tinh chat bat déi xing cta chiéu cao
tru thap thay déi thi su thay ddi vé bién dang cla céc ddi tugng
nay cling khac nhau. Cu thé, khi tang chiéu cao clia cac tru thap h;
thi bién dang cuia cac cép treo gitta nhip bién trai va gitta nhip bién
phai déu tang; trong khi d6 bién dang clia cap treo gilta nhip gitia
lai gidm. Ngugc lai, néu tang chiéu cao tru thap h: thi bién dang
clia cap treo gilta nhip bién bén phai va gilta nhip bién bén trai
déu giam; Trong khi dé bién dang cla cép treo gilia nhip gitia lai
gidm. Do d6, nhin chung khi thay d6i chiéu cao tru thap h; va h; thi
bién dang cua cap treo hai nhip bién c6 su bién thién nguoc nhau,
vi vay chua thé chon dugc ty & bat di xtiing hop Iy nhat clia chiéu
cao try thap theo yéu t6 bién dang cta cap treo nhip bién. Ta cé
thé dua vao yéu té bién dang clia cap treo nhip gilia d€ chon ty 1&
bat d6i xting hap ly.

Cu thé, cac trudng hgp tai trong nhu trén va ty & két cau nhip
bat d8i xtiing nhu da chon (Li=100m, Loe=400m, L. =125m ) ta c6 thé
chon ty Ié chiéu cao cac tru thap hop ly trong s6 cac trudng hop da
chon la h1=40m dén 45m, h,=45 dén 55m; tuang Uing vdi ty |é cac
tru thap la ho/hi=113% dén 138% va hi/Li=0,4 dén 0,45 va
h2/L>=0,36 dén 0,44. Ty 1& nay cling nam trong gidi han ty & hgp ly
khi ta xét dén yéu t6 1a ndi luc trong dam chu, tru thap va chuyén
vi clla ddm ch( vira néu & trén [8], [12].

4. KET LUAN

Vi két cau nhip bat déi xiing theo ty I& nhu da chon (Li=100m,
Lo=400m, L,=125m) khi chiéu cao tru thap va tinh bat déi xing cta
chiéu cao tru thap thay d&i dan dén su thay ddi vé bién dang va
chuyén vi clia tiing bo phan két cau va tiing vi tri trén két cau.

Qua phan tich va téng hgp két qua ta chon dugc ty 1& chiéu cao
tru thap hop ly ho/h1=113% dén 138% tuong Uing véi hi/L1=0.4 dén
0.45 va h,/L,=0.36 dén 0.44. Day la ty |& bat d6i xiing hgp ly tuong
ung véi cac yéu té vé bién dang va chuyén vi clia cac déi tugng va
vi tri da néu. Néu ta déi chiéu thém vai cac két qua da cong bo
trudc dé thi né hoan toan phu hgp khi ta phan tich vé anh huéng
cla tinh bat d6i xting trong cau treo day véng dén néi luc trong
cac cdu kién chinh cta cau treo day véng.
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ABSTRACT

In the burgeoning landscape of ASEAN education, this paper extends its
focus beyond the National University of Laos (NUL) to consider the
regional context, particularly the varying states of ICT infrastructure
in Vietnamese universities. While large universities in Vietnam
showcase robust ICT systems, smaller institutions mirror NUL's
challenges, with underdeveloped resources hindering their educational
and research capabilities. This comparative analysis underscores the
pivotal role of ICT in shaping educational institutions as they navigate
limited funding and strategize investments. The study examines NUL's
mission to cultivate high-caliber human resources for both local and
global contexts, highlighting ICT's critical role in this endeavor. Through
surveys and interviews with diverse stakeholders - including students,
professors, administrative staff, government officials, and companies
- the research captures a multifaceted view of NUl's ICT
infrastructure. |t reflects on the existing gaps and anticipates future
requirements, crafting a strategic approach that aligns with broader
regional insights. Emerging findings nat only stress the significance of
ICT far NUL's advancement but also resonate with the needs of smaller
Vietnamese universities. The paper suggests strategies such as
leveraging internal optimizations, diversifying funding avenues, and
fostering Public-Private Partnerships. These approaches. informed by
NUL's experiences and regional parallels, aim to elevate ICT
infrastructure, catalyzing NUL's trajectory towards becoming a leading
ASEAN university and offering a roadmap for comparable educational
institutions in Vietnam.

Keywords: ICT; infrastructure; Vietnam Universities; national
University of Laos; investment.

110/ XAYDUNG 01.2024 | ISSN 2734-9888

TOM TAT:

Bai vigt nghién ciu bi canh phét trien co st ha tang cing ngh# thang tin -
truyén thang (CNTT-TT) tai Dai hoc Qudc gia Lao (NUL) va mé ring ket qua
nghién ciru vai bai canh khu vure cd lien quan déc bigt tai cac truang Dai hoc
Vigt Nam. Trong khi cac truimg dai hoc qudt gia va lon & Viet Nam da co
ngudn lyc va thyc chét da phat trign he thang CNTT-TT manh mé thi cac
trutrng dai hoc nha hon va dai hge viing - vai ngudn lyc kém phét trign can
tri¥ néing e gido duc va nghién ctu - ciing gip phéi nhimg thach thic nhu
NUL. Nghién ctu téing quan cho théy vai tra then chét cia CNTT-TT trong viec
dinh hinh céc td chic gigo duc khi cac td chirc nay mudn diéu hudng ngudn
tai tr han ché va lap chign lrge dau t, va dac bigt quan trong vai NUL xét
trén st ménh |3 dao tao ngudn nhan lyc ca trinh dd cao cho cé bai canh dia
phureng va toan cau. Thang qua céc cudc khao sat va phang van vai cac bén
lign quan khac nhau-bao gdm sinh vién, gido su, nhan vién hanh chinh, dai
dién chinh quyén va cac cong ty tu nhan-nghién cir dd thu duge cai nhin
nhiéu mét vé co st ha tng CNTT-TT cia NUL. Ket qué phén anh nhiing khoéng
tréing hién ca va xéc dinh cac yéu céu trong twong lai, xay dung mat cach
tiép can chién luge pho hop vai nhitmg hiéu bigt sau réng hon trong khu vie.
Nhitng phat hign nay khaing chi nhén manh tdm quan trong cia CNTT-TT ddi
vii si phét trién cia NUL ma con dép img nhu cau cia cac truang dai hoc
trong khu vire ASEAN, nhu cac dai hoc vang va quy mé nha @ Viet Nam. Bai
viet dé xudt cac chign lwge nhu tan dung tdi vu hda ndi b, da dang hda cac
ngudn tai trg va thic ddy quan hé dai tac cong-tu. Nhimg céach tiép can nay,
dura trén kinh nghiem cia NUL va céc hoat dang twong tu trong khu e,
nham muc dich néng cao co si ha tang CNTT-TT, thic ddy qu dao cia NUL
huréng tai trdr thanh truimg dai hoc hang dau ASEAN va dua ra |6 trinh cho
cac td chire gido dyc trong dwong d Viet Nam.

Keywords: Cang nghé thang tin - truyén thang; co st ha tang; Dai

hoc Vit Nam; Dai hoc (Qudc gia Lao; dau tu. phat trién
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1. INTRODUCTION

Education is critical for socio-economic progress in ASEAN
countries, including Laos and Vietnam, as they pursue growth and
integration. Information and Communication Technology (ICT) has
become fundamental in education, necessary for broadening access
and enhancing quality. While Vietnam's major universities benefit from
well-developed ICT, other regional institutions, like those in Laos, face
challenges with inadequate ICT, limiting their educational impact and
development potential.

The National University of Laos (NUL), Laos's leading higher
education institution, confronts ICT infrastructure challenges akin to
those of smaller Vietnamese universities. Studying NUL's ICT
development can yield strategic insights, serving as a model for ICT
investment for regional universities in Vietnam and comparable
settings.

The National University of Laos (NUL), established in 1996 and the
most prominent university in the country, offers diverse programs from
engineering to humanities and conducts research in multiple
disciplines. Located in Vientiane, NUL has grown from the consolidation
of local institutions into a leading educational entity. Yet, it grapples
with resource limitations, faculty shortages, and an underdeveloped ICT
infrastructure, affecting its educational and research quality.

Despite these challenges, NUL remains committed to providing
quality education and contributing to the development of Laos. The
university has established partnerships with international organizations
and universities to strengthen its capacity in various areas, such as
research and development. NUL also seeks to improve its ICT
infrastructure to enhance the quality of education and research and to
become more competitive in the global knowledge economy [1].

This study will address these challenges by examining three
research questions:

Research question 1. What are the perceptions of different
stakeholders (i.e, students, professors, administrative staff, government
officials, and companies) of the current state of ICT infrastructure at the
NUL?

Research question 2: What are the future needs of the ICT
infrastructure at the NUL in the next 5 years?

Research question 3: What are the most effective strategies toward
the needs of ICT infrastructure at the NUL?

Exploring these research questions provides NUL with a thorough
grasp of its ICT landscape, future requirements, and optimal investment
strategies. This knowledge will enable stakeholders to craft specific
strategies enhancing educational quality and research, benefiting the
ASEAN academic environment. The paper aims to guide such progress
by analyzing NUL's ICT infrastructure status, prospective needs, and
development strategies.

2.COMPARABILITY OF NUL AND REGIONAL UNIVERSITIES IN
VIETNAM

Following Decision No. 209/QD-TTg of the Prime Minister [19], the
draft planning for Vietnamese universities by 2030, five national
universities will be in operation: Ho Chi Minh City National University
(130,000 students), Hanoi National University (70,000 students), Hanoi
University of Science and Technology (50,000 students), Da Nang
University (65,000 students), Hue University (65,000 students). There
will be 18 key special focus universities and institutes; each university
trains a key national major. In particular, five regional universities will be
formed:

- Thai Nguyen University (60,000-70,000 students): natural
sciences, social and humanities, pedagogy, engineering and

technology, medicine and pharmacy, production and processing,
agriculture and forestry.

- Vinh University (20,000-25,000 students): natural sciences, social
and humanities, pedagogy, engineering and technology, tourism.

- Nha Trang University (20,000-25,000 students): natural sciences,
engineering and technology, production and processing, aquatic
products, tourism.

- TayNguyen University (12,000-15,000 students): natural sciences,
pedagoty, engineering and technology, agriculture and forestry,
tourism.

- Can Tho University (60,000-70,000 students): natural sciences,
engineering and technology, production and processing, agriculture
and aquatic products, tourism.

In terms of scale, Lao National University (25,000 students) is
equivalent to regional universities such as Vinh University, Nha Trang
University, and Tay Nguyen University, while its scale is only equivalent
to or smaller than some key special focus universities. But in terms of
fields of training, NUL provides very diverse training fields, including
natural sciences, social and humanities, pedagogy, engineering and
technology, medicine and pharmacy, production and processing,
agriculture and forestry, aquatic products, and tourism. In general, NUL
provides with all professions in Laos. Therefore, in essence, the National
University of Laos is completely comparable to regional universities in
Vietnam. This leads to similarities in infrastructure investment
requirements.

3. ICT INFRASRUCTURE FOR HIGHER EDUCATION

3.1. The role and impacts of ICT for higher education

The literature presents various dimensions and factors critical to the
successful implementation and effectiveness of ICT in higher education.
Studies [2]-[14] collectively emphasize the importance of
technological, pedagogical, and organizational aspects, with
contextual factors being pivotal for the effective use of technology in
enhancing educational quality. The role of eLearning is underscored as
vital in providing educational opportunities, with institutional support
being crucial for its success. Quality IT infrastructure services are shown
to improve e-learning systems' usefulness, as found in Australian and
Nigerian contexts [4], [9].

Institutional policies, including those in Ghana and Sri Lanka, are
identified as significant in shaping e-learning strategies and outcomes
[5], [7]. Collaboration experience, know-how, and trust are essential for
fruitful university-industry partnerships [6], while financial planning,
workforce competence, and industry linkages are necessary for
universities to excel in Industry 4.0 [11]. Conversely, studies like [12]
highlight concerns regarding the efficacy of educational ICT policies,
particularly in Tunisia, suggesting the need for enhanced university
support to leverage ICT's impact on learning. Access to technology is
widespread among Pakistani students, positively affecting learning
outcomes [13], and ICT integration is beneficial when educators are
well-prepared and supported by professional development [14].

3.2. Components of ICT infrastructure in universities

ICT infrastructure in a university typically includes several
components that are essential for delivering high-quality education,
research, and administrative services. The components of ICT
infrastructure in a university can include - synthesized from literature
(e.g., [3],[13]):

o Network infrastructure: This includes the hardware and software
components that enable communication and data transfer over a
network. Network infrastructure includes switches, routers, firewalls,
wireless access points, and other devices that enable connectivity.

ISSN 2734-9888 | 01.2024 XAYDUNG |111



NGHIEN COU KHOA HOC

e Computing infrastructure: This includes the hardware and
software components that support computing operations, such as
servers, storage systems, and virtualization software. Computing
infrastructure provides the computational power and storage capacity
needed to support the various applications and services used by the
university.

e Communication infrastructure: This includes the tools and
systems used for communication and collaboration, such as email,
instant messaging, video conferencing, and voice over IP (VolIP)
systems. Communication infrastructure enables students, faculty, and
staff to communicate and collaborate with each other regardless of
location.

¢ Information management systems: This includes the
hardware and software components used for managing data and
information, such as databases, content management systems, and
enterprise resource planning (ERP) systems. Information
management systems support administrative functions such as
student records management, human resources management, and
financial management.

¢ Learning management systems: This includes the software and
hardware components used for managing and delivering educational
content, such as learning management systems (LMS) and e-learning
platforms. Learning management systems enable students to access
course materials, complete assignments, and engage in online
discussions with instructors and peers.

o Security infrastructure: This includes the tools and systems used
for protecting the ICT infrastructure from security threats, such as
firewalls, intrusion detection systems, and antivirus software. Security
infrastructure is essential for protecting the university’s data and
ensuring the privacy of students, faculty, and staff.

e Technical support infrastructure: This includes the staff and
resources needed for maintaining and supporting the ICT
infrastructure, such as helpdesk support, technical support staff, and
training programs. Technical support infrastructure is essential for
ensuring that the ICT infrastructure is maintained and operating
effectively, and for providing assistance to students, faculty, and staff as
needed.

3.3. Evaluation methods of ICT infrastructure

In their study on assessing digital transformation in universities, [15]
found that universities lag behind other sectors, possibly due to
inadequate leadership and cultural shifts, which are compounded by
insufficient innovation and financial support. To address this issue, the
authors developed an integrated model comprising five organizational
dimensions, including digital strategy, leadership and culture, market
digitization, strengthened logistics, and dynamic and digital
capabilities. These dimensions measure three transformation
objectives, namely value creation, technological benefit, and structural
agility, providing a comprehensive framework for evaluating digital
transformation in universities.

UNESCO in 2009 [16] proposed a comprehensive set of metrics for
evaluating the maturity level of various components of ICT, including
political commitment, public-private partnership, infrastructure,
teaching staff development, usage, participant skills and output,
outcomes and impact, and equity. However, these metrics were
primarily intended for use in evaluating education below the university
level. Furthermore, the metrics were developed in the 2000s when
technology was arguably less advanced than it is now, and the context
of education has undergone significant changes, particularly in the
post-COVID-19 era. Consequently, it is necessary to update and modify
UNESCO's metrics to ensure their suitability for evaluating ICT
infrastructure in higher education.
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Authors of [17] conducted a study on the context of developing
countries and synthesized the essential factors for evaluating the
quality of education. These factors include course development, learner
support, assessment, user characteristics, institutional factors, and
overall performance.

4. RESEARCH METHODOLOGY

The authors use a mixed methods approach to address the research
questions and objectives. The following research methods are used:

Document analysis: A review of existing literature, reports, and
policies related to ICT infrastructure development in higher education
institutions and some statistics of the current state of ICT infrastructure
at the NUL. The result of this phase is a questionnaires that will be sent
to participants in the next phase.

Survey: A survey of NUL students, faculty, administrative staff,
government officials, and companies to assess their perceptions of the
current state of NUL's ICT infrastructure and their needs. After this
phase, analysis of the results can reveal the answers to the first and the
second research questions.

Interviews: Interviews with NUL's ICT staff and other stakeholders to
gather information about the current ICT infrastructure and the
potential strategies for development. These are also the answer of the
third research question.

5. FINDINGS AND DISCUSSION

The questionnaires - Likert structured from 1to 5 - were sent to
different stakeholders for current state and future needs of ICT
infrastructure at the NUL via both paper and online venues. The
questionnaires included 20 questions distributed in seven sections
with different purposes: 1. Demographics, 2. ICT Access and Usage,
3. ICT Infrastructure Quality, 4. ICT Support and Training, 5. ICT
Impact on Teaching, Learning, and Research, 6. Priorities of Future
Improvements, and 7. Challenges of Future Improvements and
Suggestions.

5.1. Descriptive statistics of participants

Out of 403 survey participants, 94% provided valid responses. The
majority were students (77.8%), followed by faculty (12.7%), staff (5.3%),
with administration and government officials at 1.3% and 1.1%,
respectively. Other stakeholders, like company affiliates, comprised
1.8%. The data shows the distribution of different stakeholder groups in
Figure 1. Participants, mainly students and faculty, were from 13
departments. The most represented were Natural Sciences,
Engineering, Agriculture, and Economics and Business Administration,
while Sport Science and Physical Education, Water Resources, and
Architecture had fewer responses. Figure 1 illustrates the participation
by department.

FIGURE 1. Participants from the students and faculty group in the survey
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5.2. Perception of ICT impact on teaching, learning, and
research

The results revealed that participants across various stakeholder
groups held positive views regarding the influence of ICT on these
academic activities, and the importance of ICT for the NUL toward a

leading university. According to [18], high values of Cronbach’s a
(0.79 to 0.86) show high reliability in the responses about the
importance of ICT to NUL. Table 1 shows results for the key
questions.

TABLE 1. Perception of ICT impact on teaching, learning, and research

Group On activities at NUL On personal academic or professional To the mission of NUL
work
Mean Std. Err. Cron.'sa Mean Std. Err. Cron.'sa Mean Std. Err. Cron.'sa

Overall 4.09 0.30 0.83 3.95 0.35 0.79 4.18 0.27 0.86
Students 4.08 0.31 3.93 0.36 4.18 0.27

Faculty 4.09 0.30 4.04 0.32 4.18 0.27

Staff 413 0.29 4.04 0.32 4.22 0.26

Admin. 4.13 0.29 3.93 0.36 4.18 0.27

Gov. Off. 3.99 0.34 3.73 0.42 4.18 0.27

Others 4.07 0.31 4.04 0.32 4.18 0.27

5.3. Assessment of ICT access and usage

The survey revealed an average of the overall accessibility and
availability of ICT resources at NUL (overall rated of mean = 3.08,
Cronbach’s a = 0.72), while most stakeholders use ICT resources
frequently (4.17). This could suggest that stakeholders are efficiently
using available resources but might face challenges accessing other
resources. Most used ICT resources were ranked as internet access
(4.78), desktop/laptop computer (3.95), software (3.76), technical
training and support (3.13), computer labs (2.93), library databases
(2.76), learning management systems (2.70), university emails (2.32),
computer workstations (1.48), and cloud workstations (1.48).

Internet access, desktop/laptop computers, and software were the
most frequently used resources. These fundamental resources are
crucial to academic activities and their high usage reflects their
importance. However, other significant resources like computer labs,
library databases, and learning management systems were used less
frequently.

The least utilized resources were computer workstations and cloud
workstations. This low usage could be due to various factors such as lack
of awareness, training, or accessibility. These two resources maybe
needed for only a few majors at NUL such as computer science and
engineering. Overall, these findings underscore the need to enhance
the accessibility and usage of certain ICT resources at NUL.

5.4. Assessment of ICT infrastructure quality

The overall quality of ICT infrastructure at NUL was rated below
average in expectation (mean = 2.75, Cronbach’s a = 0.78). The
satisfaction of quality of different ICT resources were rated from the
most to the least as following: cloud workstations (3.40), computer
workstations (3.29), internet access (3.07), learning management
systems (2.99), software (2.99), university emails (2.94), library
databases (2.88), technical training and support (2.86),
desktop/laptop computers (2.50), and computer labs (2.43).

When looking at the difficulties encountered due to poor ICT
resources, poor library databases were ranked as the most challenging
(3.02), followed by old and unstable computers and computer labs, both
scoring 2.91. This suggests that stakeholders face considerable barriers
due to outdated or poorly maintained hardware and databases.
Difficulties with slow, unstable internet access were also significant (2.83),
as were problems with underdeveloped learning management systems
(2.72) and software copyright issues (2.66).

Interestingly, despite high satisfaction ratings, stakeholders
reported difficulties with slow, inaccessible computer workstations
and inaccessibility to cloud workstations. This discrepancy might be
due to variability in individual experiences or differences in
expectations.

5.5. Assessment of ICT support and training

The overall assessment of ICT support and training was below
average (2.35), suggests a gap between the provided services and
stakeholders' expectations. Several workshop topics were required:
programming skills (3.24), specific software training (3.11), basic
computer skills (2.99), multimedia (2.88), security and privacy (2.64),
and internet (2.61).

The poor performance might come from several reasons, such
as, resource constraints, mismatch of training content and
stakeholder needs, lack of awareness, quality of delivery, and access
and timing issues.

5.6. Priorities of future improvements

Participants prioritized improvements in ICT resources,
emphasizing the need for faster and more reliable internet
connections. Access to increased computer lab facilities and
modern computers were also significant. While there is a call for
better security and privacy, along with enhanced library databases
and technical support, these were not as highly ranked as hardware
and connectivity concerns.

The importance of the internet as a foundation for digital
learning was underscored, with consistent access being a key
challenge. Updating computer hardware is essential for
educational efficacy. However, software enhancements,
learning management system upgrades, and better university
email systems were lower priorities, potentially reflecting their
lesser immediate impact.

Notably, while cloud workstation satisfaction was high, their
improved accessibility, along with that of computer workstations,
was deemed less critical, indicating possible underestimation of
their value or adequacy of current provisions.

5.7. Challenges of future improvements and suggestions

Stakeholders revealed their concerns about challenges that NUL
might face to improve its ICT infrastructure. Table 2 shows the
results of challenges, ordering from left to right in most to least
significance.
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TABLE 2. Results of challenges that impact the improvement of ICT infrastructure at NUL

m ) 3) (4) (©) (6) (7)

Overall M. 4.43 3.61 3.61 3.12 3.07 2.86 2.61
SE. 0.16 0.50 0.45 0.62 0.50 0.62 0.54

Cron.sa 0.89 0.78 0.75 0.76 0.73 0.70 0.71

Students M. 4.53 3.41 3.63 3.12 2.49 2.86 2.61
SE. 0.16 0.53 0.46 0.63 0.50 0.62 0.54

Faculty M. 443 4.02 3.61 3.19 3.53 2.86 2.61
SE. 0.19 0.33 0.46 0.60 0.49 0.62 0.54

Staff M. 443 3.61 3.82 273 247 2.98 2.61
SE. 0.19 0.46 0.39 0.58 0.49 0.66 0.54

Admin. M. 443 3.95 3.43 3.58 3.09 3.12 2.87
SE. 0.19 0.35 0.52 0.47 0.64 0.63 0.62

Gov. off. M. 443 3.32 4.06 3.66 3.07 2.80 2.61
SE. 0.19 0.56 0.31 0.45 0.64 0.60 0.54

Others M. 4.48 3.63 3.87 3.21 3.07 2.86 2.45
SE. 0.17 0.46 0.38 0.60 0.64 0.62 0.48

(1) Limited funding and resources (4.43): This challenge was
ranked outstandingly as the most critical because funding and
resources are the foundation for any infrastructure development.
Without adequate financial support, the implementation of
improvements in other areas becomes difficult.

(2) Current state of technology infrastructure in Laos (3.61) and
(3) inadequate technical support and maintenance (3.61): These
two challenges were ranked equally, as they are closely related.
The current state of technology infrastructure reflects the
availability and quality of ICT facilities, while technical support
and maintenance ensure the proper functioning and reliability
of these facilities. Both are essential for a robust ICT
environment.

(4) Inefficient integration of ICT in teaching, learning, and research
(3.12): This challenge highlights the need to better integrate
technology into academic activities, which directly impacts the
overall quality of education at the university.

(5) Lack of ICT awareness and training among stakeholders (3.07):
This ranking suggests that while stakeholders may recognize the
importance of ICT, they might not have the necessary skills and
knowledge to fully utilize it. Addressing this challenge can enhance
the effectiveness of ICT infrastructure.

(6) Resistance to change among stakeholders (2.86): Ranked lower
in importance, this challenge indicates that while some resistance
to change may exist, it is not seen as the most significant barrier to
improving ICT infrastructure.

(7) General strategy to develop an effective ICT infrastructure
(2.61): The lowest-ranked challenge suggests that participants did
not have a major concerns about the strategy that NUL is following.

Among the six challenges, current state of technology
infrastructure in Laos is a nation-wise problem and NUL has limited
ability to deal with. The other challenges NUL can solve if it has
adequate funding and resources. Therefore, limited funding and
resources must be emphasized and prioritized.
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5.8. Solutions to challenges of future improvements and
suggestions

Addressing the survey's identification of "limited funding and
resources" as a key obstacle for NUL's ICT development, our research
delved into potential solutions via in-depth interviews. We engaged
stakeholders from government bodies like the Ministries of Finance,
Education and Sports, and Planning and Investment, due to their
roles in educational funding and strategy. Insights were also
garnered from NUL administrators, crucial for understanding
internal financial management. Additionally, representatives from
companies partnered with NUL were interviewed to explore
alternative funding and collaborative opportunities.

The starting question to ask each interviewee were “what are
possible approaches for the NUL to overcome its limited funding
and resources to improve its ICT infrastructure?” then the
interviewees responsed in open interviews. The following
summarized responses of the interviewees.

The vice rector of NUL suggested leveraging international
grants, alumni fundraising, energy-efficient technology, and in-
house ICT training to mitigate funding and resource limitations.

An expert from the Ministry of Finance recommended
employing PPP models such as BOT and BOO, with government
incentives like tax relief to bolster NUL's ICT development.

A Ministry of Education and Sports authority advised utilizing
PPPs for technology partnerships and grant applications, with the
ministry aiding in partnership facilitation and policy support.

The Ministry of Planning and Investment representative
emphasized a strategic ICT master plan and PPPs, suggesting
models like BOT and DBFO, and creating an investor-friendly
environment with financial incentives.

A technology company manager proposed a collaborative
model where NUL could display the company's products and share
service center revenues, providing NUL with technology and
support.
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Lastly, a telecommunications company manager suggested
partnerships where NUL offers its facilities for companies to extend
community services, with revenue-sharing to finance NUL's ICT
enhancements.

Each stakeholder highlighted the importance of collaborative
efforts, ranging from government-supported PPPs to direct
corporate partnerships, to overcome NUL's financial and resource
barriers in ICT.

6. CONCLUSION

In conclusion, this paper has provided an in-depth examination
of the pivotal role of ICT infrastructure in enhancing the educational
capabilities of the National University of Laos (NUL) within the
ASEAN context. It has also drawn parallels with smaller Vietnamese
universities, recognizing the shared challenges and potential for
regional upliftment through strategic ICT investment. Employing a
comprehensive methodology that included questionnaires and
expert interviews, this study has captured the perspectives of
various stakeholders on the current inadequacies and future
aspirations for NUL's ICT infrastructure.

The investigation has highlighted NUL's necessity to modernize its
ICT resources to align with the demands of the Fourth Industrial
Revolution and to strengthen its position in the global educational
landscape. The optimal investment strategy for NUL should be
bespoke, cognizant of its unique needs and limitations, while also being
informed by technological trends and regional educational practices.

Limited funding has emerged as a primary obstacle for NUL,
mirroring the constraints faced by analogous institutions in
Vietnam. Experts advocate for a multi-pronged strategy that
incorporates internal optimization, diversified funding sources, and
notably, Public-Private Partnerships (PPPs). Such collaborations
could provide NUL with the resources needed to surmount its
financial constraints and advance its ICT infrastructure.

This inquiry paves the way for further research into how PPPs
could be instrumental in enabling NUL to realize its sustainable
objectives. The findings underscore the indispensability of ICT
investments for NUL's mission to deliver superior education and
foster Laos's development. It is imperative for NUL to consistently
prioritize ICT infrastructure development, thereby progressing
towards its vision of becoming an eminent university in ASEAN and
globally.
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Xay dung hé théng quan ly téng thé du an
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Developing a total management system for construction projects funded by State capital:
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TOM TAT

Quén Iy du &n |3 mat nhiém vy theng nhét, co tinh chat he thang,
qué trinh thuc hign va két qué cia mat [inh vire, tham chi cia mat
khau cong vic ca thé anh hudng tai céac linh vue khéc, khau cong
viec khac. Trong quan |y du an xay dung, tign da, chi phi va chat
|wrgng dur &n lign he vai nhau chit ché. Can cir dac diém cia quan ly
dir &n dau tir xay dung sir dung viin nha nuac, tac gia dé xuat céac
budc xay dung he thang quén Iy ting thé du an. Cu tric hé thing
mang tinh phan lép va cd mdi quan hé bao ham: Phén tir — Module
— Phan he — He thang. K&t qua cia nghién ciu ca thé sir dung
d& tai cu tric bg méay ban quén Iy dur &n theo hudng ba sung chirc
ndng quan Iy tdng thé du an, xac dinh ri qua trinh phdi hop thuc
hién cda ba phéan quan Iy tdng thé du an vai linh dao va cac phang
ban, gop phén nang cao higu qué quan Iy du an ddu tu xay dung.
Tir khaa: (uan Iy ting theé; du an sir dung vain nha nudc; quén Iy he
théing; ban quan Iy du &n; tai céu trac.

ABSTRACT

This article studies system theory, based on the scope and
characteristics of State-funded construction project management
to develop a total management system for this construction project
type. The system structure is layer management and has an
inclusive relationship: Element — Module — Subsystem —
System. The research results can be used to restructure the
project management units (PMLU) by establishing a total project
management department, and clearly defining the functions, tasks,
and implementation coordination process of this department with
the head of PMU and other departments, contributing to the
success of State-funded construction projects.

Keywords: Total management; state-funded construction project;

system theory; project management unit; restructure.
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1.MG PAU

Dy an dau tu xay dung (BTXD) st dung vén nha nudc (VNN) co
su tham gia cda nhiéu cht thé va déi tugng vao qua trinh quan ly
du &n (QLDA) gém: Ngudi c6 thdm quyén quyét dinh dau tu; Cha
dau tu/Ban QLDA; Co quan quan ly nha nudc (QLNN) trong linh vuc
xay dung; Cac nha thau tu van, cac nha thau thi cong xay dung, lap
dat thiét bi, cdc nha cung (g vat tu; Bon vi quan ly van hanh du an;
Coéng déng dan cu chiu anh hudng cla du an... Cac chd thé va doi
tugng nay c6 nhiing céng viéc khac nhau, Igi ich khac nhau cung
lam viéc trong mot méi trudng mang tinh da phuong, dé xay ra
choéng chéo cong viéc cling nhu xung dét quyén loi. Do dé can phai
xay dung hé théng quan ly tdng thé (QLTT) du an dé dam bao quan
ly toan bé cac ndi dung céng viéc ctia du an nhip nhang, phéi hgp
déng bo cac lua chon vé phan b6 nguén luc, can bang nhu cau canh
tranh.

Quan diém hé théng dugc coi la c6t 16i dé xay dung hé théng
QLTT, két hgp cac ndi dung kién thic ctia PMI va thuc t€ quy dinh
phép ly vé QLDA st dung VNN dé thiét 1ap cac ndi dung va cau truc
cla hé théng QLTT. Quan diém hé théng cling dugc st dung két hop
véi chu trinh cdi tién lién tuc (PDCA) dé xay dung khung phucng phép
danh gia ra quyét dinh can bang cac nhu cau canh tranh va danh déi
muc tiéu QLTT du an khi tng phé véi su thay déi.

2. KHAI NIEM QLTT DU AN

QLTT du &n tiép can ti géc nhin t8ng thé toan du an dé thiét lap
mot hé théng QLDA hiéu qua trong pham vi toan du an. Xay dung
su hop tac chit ché va trao d6i théng tin gita cac bd phan chic
nang va cac cap quan ly nham phat hién, theo déi va xt ly kip thoi
cac van dé phat sinh trong qua trinh thuc hién trén co s& xem xét
téng thé, tich hgp cac ndi dung dé ra quyét dinh phuong an tng
pho. QLTT du an can dugc tich hop véi hé théng phan mém, cong
cu QLDA dé dam béo su quan ly mang tinh hé théng va toan boé moi
linh vuc cta du an.

3. KHAI QUAT VE QUAN PIEM HE THONG

Khai niém vé khoa hoc hé théng da cé ti lau véi cau noi ndi
ti€ng cla nha triét hoc Aristotle “mét véi mot khéng phai bang hai”
[1]. Hé théng dugc dinh nghia theo nhiéu cach khac nhau, viéc st
dung dinh nghia cu thé nao sé tuy thudc vao déi tugng thuc té dugc
nghién cttu nhu mot hé théng. Theo dinh nghia chung nhat, hé
théng la tdp hop cdc phdn tir tuong tdc véi nhau theo mét cdu tric
nhdt dinh va tao nén mét chinh thé tuong déi déc Idp nhdm thuc hién
muc tiéu dinh trudc.
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Hé théng dugc phan loai theo nhiing cach khac nhau. Hé théng cé
thé dugc phan thanh: hé théng tinh va hé théng dong. Hé thdng tinh la
hé théng khong co su thay ddi theo thdi gian. Hé théng déng la hé
théng ma trang thai clia n6 thay déi theo thai gian (V. Bertalanffy). Xét
theo muic tién hoa, hé thong co tinh chat phan tang Hierarchy (Ti hé
théng don gian dén hé théng phtc tap), dugc chia thanh 9 muc: TUmdic
dd 1 dén muc do 8 la muc do nhan biét duoc, trong d6 cé muc dé thi9
hién khoa hoc khéng nhan biét dugc, muc dé cang cao thi kha nang
diéu chinh va thich tng véi méi trudng cang cao (Kenneth E.Boulding).
TUu phuong phap tiép can hé théng diéu khién cla t6 chuc, hé théng
dugc chia lam hai nhom: Hé théng tién dinh va hé théng xac suat. Trong
do6, Hé thong tién dinh la hé théng ma hanh vi dugc xac dinh don tri:
mai trang thai hién tai chi xac dinh mét trang thai ti€p theo; Hé théng
xac sudt 1a hé ma hanh vi c6 thé xac dinh véi mét xac suat nao do, méi
trang thai hién tai quyét dinh xac suat xay ra cac trang thai c6 thé tiép
theo (Stefferd Beer) [2]. D8i chi€u v&i cac cach phan loai trén thi hé
théng QLDA nam trong muic do 8 - cac hé thong xa hoi (Kenneth
E.Boulding). Day la hé théng hiiu sinh, hé théng nang dong tu té chic,
luén phat trién, cé tinh xac suat.

Bwdrc 1:

vu hé théng QLTT

M@i lién két vao/ra trong qua trinh hoat dong clia hé théng thé
hién qua hanh vi ctia hé théng. Hanh vi hé théng la cach thiic ma hé
thong tao nén gia tri dau ra véi gia tri dau vao cho trudc. Moi hé
thong ton tai déu c6 muc tiéu, & dang khai quat, muc tiéu cta hé
théng tra 16i cau hoi, hé théng sinh ra dé lam gi? Hé théng quan ly
mé ta cach thic ma cac chl thé quan Iy té chic cdu trdc va quy trinh
cGa minh dé€ hoat ddng mét cach c6 hé théng, dam bdo cac quy
trinh suén sé va dat duoc két qua theo ké hoach [2].

Ti€p can tu ly thuyét hé théng la céch ti€p can khoa hoc nham
tim ra cau tra I5i phai lam gi va lam thé nao dé dat dugc muc tiéu,
muc dich da xac dinh cia QLTT du an.

4. CACBUGC XAY DUNG HE THONG QLTT DU AN

Hé théng QLTT dugc xay dung thdng qua cac budc cu thé, véi
nhiing quy dinh chat ché vé noi dung. Pay la qua trinh c6 chu y
trong viéc phat trién mot cau trdc quan tri, lam cho viéc quan ly
cac yéu cau cla cac bén lién quan chinh ctia du an tré nén co6 hé
théng hon.

Muc tiéu

Xac dinh muc tiéu, L
. < L Chtrc ndng
chirc nang, nhiém

Quy luat sinh ra phan Budrc 2:

l

Hé théng k& hoach téng thé dy an ‘

tlr + moi quan hé Xac dinh co cau va

phan hé cta hé

Hé théng thong tin téng thé dy an ‘

Nguyén téc s3p xép ‘% th6n§ QLTT
Hé théng nhan sy QLTT dy 4n ‘
Heé thong ké PH: Lap va phé duyét dy n M&i
Xac dinh néi dung hoach tong thé PH: D4u thau - Hop déng quan
QLDAbTXD 'sf,r dung dvdn PH: Khdo sit — Quy hoach - Thiét hé
: o a. ] & itra
VNN 7 Budc 3: Hethdngthong] |\ . 8"
Xac dinh néi dung tin t8ne thé du PH: Thi cng — Giam sat cac
— quén Iy va ndi dung N gthedt PH: Nghiém thu — Ban giao — phan
Xdc dinh nhom cong han ha Quyét toan ha
viéc QLDA theo hoat [ P j

dong XD

Hé théng nhan
sy QLTT du an

PH: Quan ly tich hgp céc rang
budc muc tiéu

Buwdrc 4:

Cac trudng thdng tin can thé hién trong ké hoach ‘

Cac budc lap

k€hoach | ] X dune ké hoach

téng thé du én

Cac quy trinh thiyc hién theo ké hoach ‘

{

Bwérc 5:

Céc budc xay dung hé

th&ng théng tin

Co s& vat chat, thiét bj clia hé théng théng tin ‘

Co ciu t6 chirc hé théng nhan sy quan ly téng thé dy 4n

du an
Xac d!nf] pth‘m vi Budc 6:
quan ly 1 ya &thd
Xay dung hé théng
nhan sy quan ly téng

Cac nguyén tic xay >
dung nhém QLTT

thé dy an

Ludng thu thap, lwu triy, x&r ly thong tin téng thé dy an ‘
Xay dyng hé théng
théng tin tng thé

Chirc ndng, nhiém vy cda hé théng nhan sy QLTT dv an

Hinh 1. Cac budc xay dung hé théng quan Iy tong thé du n (Ngudn: Téc gia)
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4.1. Xdc dinh muc tiéu, chifc ndng, nhiémvu cia hé théng QLTT

* Xac dinh muc tiéu ctia hé théng quan ly téng thé:

Muc tiéu ctia hé théng la trang thai mong dai, can c6 cla hé
théng trong mot thai gian nhat dinh. Xét méi quan hé cia hé théng
vGi moi trudng thi muc tiéu cé hai phan: cac phan dau ra can cé (goi
la muc tiéu ngoai); cac dau vao c6 thé sirdung va cu tric bén trong
clia hé théng (goi la muc tiéu trong clia hé théng).

- Muc tiéu ngoai clia hé théng QLTT dy én: nham gidp qua trinh
thuc hién dy an dat dugc két qua ding thoi han, trong ngdn sdch cho
phép, ddp ting duoc cdc tiéu chudn chdt lugng da dé ra, hoan thanh
ban giao cho giai doan van hanh.

- Xét cdu tric bén trong, hé théng QLTT c6 muc tiéu chung la
phéi hop trong pham vi toan du dn theo cdc chiéu: Mét chiéu trinh ty
c6ng viéc theo thoi gian; Mot chiéu linh vuc kién thic chuyén mén (vé
chi phi, chét luong, tién dé ...) d€ quadn ly timg néi dung céng viéc, gitip
cdc cbng viéc dugc thuc hién tréi chdy, nhip nhang, cdc vdn dé dugc
gidi quyét nhanh chéng, ding chuyén mén; Mot chiéu cdn béng cdc
rang budc muc tiéu cta du dn trong trudng hop cé xung dét. Ngoai ra,
bén trong hé théng QLTT con ¢6 cac muc tiéu riéng, la muc tiéu cy
thé clia ting phan tu, tiing phan hé trong hé théng. Gilra cdc muc
tiéu chung va muc tiéu riéng c6 thé c6 su théng nhat hodc khéng
théng nhat.

* Chiic nang clia hé théng quan ly téng thé:

Chuic ndng clia hé théng la tap hgp cac nhiém vu cla hé théng,
la kha nang ctia hé thong trong viéc bién dau vao thanh dau ra. Nhu
vay, chlc nang cla hé théng la ly do ton tai cia hé thong, 1a kha
nang tu bién d&i trang thai ctia hé théng. Cho nén trong quan ly,
néu mot bd phan dugc dat ra nhung khéng c6 chic nang thi su ton
tai chi tao thém khoé khan khong dang cé cho cac bé phan khac
trong hé théng. Hé thédng QLTT cé cac chiic nang cla quén ly bao
goém: Lén ké hoach - Thuc hién - Kiém soat, trong pham vi toan bé
du an, trén phuong dién xem xét tich hgp cac yéu té nham can bang
cac nhu cau, nguén luc, cu thé 1a: Thiét lap ké hoach QLTT du an;
Thiét 1ap bd may nhan su thuc hién QLTT du an; Xay dung quy trinh
théng tin thuc hién va kiém soat thuc hién téng thé du an théng
qua quy trinh théng tin.

* Nhiém vu clia hé théng quan ly téng thé du an:

Cac nhiém vu cla hé théng dugc cu thé hoéa tu chiic ndng va
muc tiéu cta QLTT bao gém:

+ Téng hagp, xay dung va quan ly ké hoach t8ng thé du an bao
gém tat ca cac ndi dung va phéi hgp cac néi dung

+ Thu thap, xt ly, luu trr va cung cap thong tin phuc vu cong tac
quan ly tat ca cac ndi dung du én ctia bé phan QLTT va cac phong
ban chuic nang, cac bén lién quan.

+ Cap nhat thudng xuyén va c6 hé thdng moi thay ddi ctia du
an dé tao diéu kién thuan lgi cho chd dau tu khai thac va st dung
thong tin ra quyét dinh.

+ Dam bao chia sé théng tin, tuong tac va phoi hgp thuc hién
quan ly phu hgp trong pham vi du &n, hinh thanh cac dong théng
tin va xdr ly cdng viéc 8n dinh tir trén xudng, tU dudi lén va giira cac
thanh vién.

+ Pénh gia t8ng thé cac muc tiéu rang budc dé dua ra quyét
dinh khi c6 su thay d6i trong hé théng

4.2. Xdc dinh co cdu va cdu triic cia hé théng QLTT du'dn

Co cdu cta hé théng la hinh thic cau tao bén trong cla hé
théng, bao gém su sép xép trat tu clia cac phan ti va cac quan hé
gitta ching theo ciing mét dau hiéu nao d6. Cau trac hé théng
mang tinh phan 1&p va cé méi quan hé bao ham: Phan t&r — Module
— Phan hé — Hé thong.

Dai vé6i hé thong QLTT du an BTXD, hé théng can dugc phan cap
thanh cac hé théng con. Hé théng con dugc gom nhom theo nhiém
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vu/muc dich nham gidm thiéu su phuc tap, cong kénh, gitp ngusi
QLDA xac dinh thu ty thuc hién cac phan viéc cta hé thng, tao thuan
lgi cho thiét ké hé théng, van hanh hé théng cling nhu diéu chinh trong
qua trinh van hanh hé thong. Mot trong cac nhiém vu chinh clia cong
tac QLTT la kiém soat toan bod du an, so sanh két qua dat duoc trén thuc
té va két qua can dat dugc theo ké hoach dé ra trong pham vi toan du
an, 1dy do lam co s& dé dua ra hanh déng phu hgp khi phat hién chéch
hudng so vdi ké hoach [3]. D& thuc hién dugc viéc nay can dam bao
dugc 3 van dé:

Thi nhat, ngudsi thuc hién QLTT phai cé mot ké hoach toan dién,
toan bo dé cho thay két qua cta du an phai dat dugc tai cac thoi
diém trong qua trinh du an; D&i véi bat ky hoat ddng nao déu khéng
thé thuc hién quan ly, kiém soat néu khong cé ké hoach. Vi thé, viéc
lap k€ hoach t6ng thé du &n khong phai la mot lua chon ma la mot
yéu cau bat budc néu mudn QLTT du an

Th hai, ngudi thuc hién QLTT phai biét du an da dat dugc dén
dau. Sau khi cé k& hoach téng thé du &n dua ra cac cong viéc, nhiém
vu can gidi quyét thi mot chiic nang vé cung quan trong nita clia
QLTT du &n an la cap nhat dugc cac théng sé thuc hién thuc té cla
toan du an so véi k€ hoach nham phat hién nhiing van dé tiém &n
c6 kha nang dan t6i khéng dat muc tiéu cta ké hoach dé dua ra
nhing giai phéap, quyét dinh phu hgp dua dy an vé trang thai theo
dung yéu cau. Day la mét dinh nghia mang tinh dinh hudng c6 lién
quan dén hé théng thong tin.

Thi ba, ngudi thuc hién QLTT du an phai thiét lap dugc hé théng
phuong phap luan, quy trinh danh gia va ra quyét dinh phuong an
ung phé khi du an c6 tac dong, thay déi chéch huéng so véi ké
hoach.

Ba van dé nay co su doc lap tuong déi vé hoat déng, nhung c6
su'lién két va tuong tac véi nhau. Do d6 dugc thiét ké nhu 3 hé théng
con cla hé théng QLTT dy an bao gém: Hé théng ké hoach déng
QLTT; Hé théng théng tin téng thé; Hé théng nhéan sy QLTT.

* Hé théng ké hoach téng thé

Nhiém vu ctia ké hoach téng thé la dua ra toan bd cac dau céng
viéc cla du an, sau dé la cac théng tin dy kién vé cach thic thuc
hién, ngudi hodc don vi chiu trdch nhiém thuc hién, thai gian thuc
hién, chi phi dé thuc hién, chat lugng phai dat dugc cda tling cong
viéc. Cac muc tiéu vé quan ly chi phi, chat lugng, tién dé dugc Ién ké
hoach chi tiét trong ting dau viéc theo qua trinh déng thoi dugc
téng hap thanh ké hoach con vé quan ly chi phi, tién do, chat lugng
va danh gia tich hgp cac rang buéc muc tiéu.

D6i vai cac du én DTXD st dung VNN, dac biét 1a von dau tu
coéng thi cong tac lap ké hoach nay cang trd nén vé cung quan trong.
Dua trén ké& hoach chi phi va tién dé dé xuat cta chu dau tu, Nha
nuéc sé can déi phan bé ngudn vén trung han dé Ién ké hoach giai
ngan cho du an. Néu ké hoach khéng thuc té va kha thi, kha nang
cao dan tdi léch hudng cua tién dé, chi phi so vai ké hoach sé kéo
theo nhiéu thi tuc xin diéu chinh hang nam va diéu chinh trung han
cla chl dau tu déi vai ngudi c6 tham quyén va hé théng co quan
cdp vén, c6 thé pha va ké hoach vén dau tu cong clia nha nuéc.

* Hé théng théng tin téng thé

Nhiém vu cta hé théng thong tin bao gom:

+ Thu thap, x ly, luu trit va cung cap théng tin trong toan du an
phuc vu cong tac quan ly cac ndi dung du an ctia cac bén lién quan.

+ Cap nhat thudng xuyén va c6 hé théng moi thay déi cta du
an dé tao diéu kién thuan lgi cho chi dau tu khai thac va sir dung
théng tin ra quyét dinh.

+ Dam bao chia sé théng tin, tuong tac va phdi hgp thuc hién
quan ly phu hop trong pham vi dy &n, hinh thanh cac dong théng
tin va x{r ly céng viéc 8n dinh tur trén xudng, tir dudi lén va gilia cac
thanh vién.
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* Hé théng nhan su téng thé

Nhom nhan su thuc hién QLTT du an tham gia vao giai doan lap ké
hoach va quan ly hé théng théng tin & vai trd dau méi téng hop. Nhém
nhan su QLTT c6 thé dugc phan cap hodc khéng tuy theo quy mé du
an, ngudi ding dau hé théng nhan su QLTT chinh 1a ngudi diing dau,
chiu trach nhiém quan ly toan bo QLDA. (Trudng ban/Giam déc ban
QLDA, ngudi diing dau ctia chi dau tu).

Nhu vay, cau trac hé théng QLTT du an dugc thiét lap di cling
vGi cac hanh vi hé théng, thé hién cac dau vao/ra va méi quan hé
gilta dau vao va dau ra cla cac hé théng con. Théng qua tuong tac
gilia cac hé théng con vé ké hoach, théng tin va nhan su, QLTT du
an c6 thé dan tdi nhiing két qua tich cuc nhu sau:

- Xem xét sém vé nhiing cong viéc khéng chac chan va rai ro
trong pham vi du an, tham do tim kiém giai phap thay thé.

- Kha nang diéu chinh cac gia dinh va ké hoach trong qua trinh
thuc hién QLDA.

- Lién tuc cung cdp théng tin va cac tham van chuyén mén dé
tinh chinh ké& hoach va ra quyét dinh.

- Truyén thong tin ré rang vé cac k& hoach, tién dé va du bao
cho cac bén lién quan.

- Lién két muc tiéu QLDA clia cht dau tu véi muc tiéu cta du an
va cac bén lién quan.

4.3. Xac dinh néi dung quan ly cia hé théng quan ly téng thé
va ndi dung cac phan hé

(1) Xdc dinh néi dung ciia hé théng QLTT du’dn

Dé xac dinh dugc cac ndi dung QLTT du én DTXD st dung vén
nha nudc thi phai dua vao cac dac diém va yéu cau phap luat déi véi
QLDA DTXD st dung VNN két hgp véi céc linh vuc kién thic khoa
hoc clla QLTT du an.

(@) TU cac nghién ctu khoa hoc QLTT du 4n BTXD, céc ndi dung
trong QLTT dugc chi trong dé xuat bao gébm: Quan ly chi phi, quan
ly ti€n do, quan ly chat lugng, dau thau va hgp dong, quan ly thong
tin, t6 chic hé théng QLDA

(b) Mat khac, cac n6i dung QLDA BTXD st dung VNN theo tiing
giai doan clia qua trinh BTXD dugc quy dinh trong cac van ban phap
quy [4-7], dac biét dugc quan ly chit ché cac néi dung vé chi phi,
ti€én do va chat luong ctia dy an.

Téng hgp cac ndi dung quan trong trong QLTT theo dé xuit cla
cac nghién ctiu két hop cac nhiém vu QLDA trong yéu ctia cha dau
tu déi véi du an BTXD st dung VNN thi cac nodi dung thé hién trong
QLTT du &n BTXD st dung vén nha nudc phai bao gém: Quan Iy chi

phi: Quan ly tién d@6; Quan ly chdt lugng; Quan ly théng tin, hé so du dn.
Cac néi dung nay dugc quan ly xuyén sudt qua trinh du an, tu khi
b3t dau dén khi két thuc, thé hién trong dau vao va dau ra cla cac
céng viéc/nhém cong viéc.

(2) Xac dinh cac nhém céng viéc trong hé théng QLTT du an

Cac cong viéc clia dy an BTXD dugc phan loai theo hoat déng
xay dung bao gém: lap quy hoach xay dung, lap du én DTXD, khao
sat xay dung, thiét ké xay dung, thi cong xay dung, giam sat xay
dung, QLDA, lya chon nha thau, nghiém thu, ban giao dua cong
trinh vao khai thac st dung, bao hanh, bao tri cong trinh xay dung
va hoat ddng khac c6 lién quan dén xay dung céng trinh. Trong d6
hoat dong lap du an BTXD thudc giai doan chudn bi du én, cac hoat
doéng con lai ndm trong giai doan thuc hién xay dung téi két thuc
xay dung, ban giao céng trinh. Tac gia xay dung cong viéc QLDA tU
cac hoat dong xay dung thanh cdc nhém céng viéc nhu sau: Lap va
phé duyét du an; Bau thau - Hop dong; Khéo sat - Quy hoach - Thiét
ké; Thi cong - Giam sat; Nghiém thu - Ban giao - Quyét toan vén dau
tu. Cdc nhom nay da bao phu toan bo cac hoat déng xay dung trong
toan bé cac giai doan tir chudn bi du an téi két thac xay dung, ban
giao van hanh. Cac nhém céng viéc dugc tich hgp néi dung quan ly
chi phi, tién dé, chat lugng, thong tin va hé so trong cac dau vao va
dau ra cia chung.

(3) Xac dinh cac phan hé trong hé théng QLTT du an

Cac phan hé dugc xac dinh dé ciu tao bén trong cla cac hé
théng con, bao gém su sdp x&p trat tu cla cac phan td va cac quan
hé gilra ching theo cling mét dau hiéu. Hé théng “Ké& hoach téng
thé du an” va hé théng “Théng tin téng thé du an” dugc dé xuat tich
hgp ca 2 chiéu quan ly theo cac néi dung quan trong déng thai la
muc tiéu ctia QLDA (chi phi, tién d0, chat lugng, thong tin va hé so)
va cdc nhom cong viéc theo qua trinh hoat dong xay dung dé tao
nén cac phan hé cda nhu sau:

- Phan hé: Lap va phé duyét du an

- Phén hé: B4u thau - Hop déng

- Phén hé: Khao sat - Quy hoach - Thiét ké

- Phan hé: Thi cong - Gidm sat

- Phan hé: Nghiém thu - Ban giao - Quyét toan vén dau tu

- Phan hé: Quan ly tich hgp cac muc tiéu (chi phi, tién do, chat
lugng)

Hé thédng nhan su QLTT du an nham thuc hién QLTT du an dua
trén hé théng ké hoach téng thé va hé théng théng tin téng thé. Hé
théng nay gém 2 phan hé: Cap Ban QLDA va Cap du an.

HE THONG QUAN LY TONG THE DY AN

Y

Y

\ 4

HE THONG KE HOACH TONG THE DU’ AN

HE THONG THONG TIN TONG THE DY AN

HE THONG NHAN SU’ QUAN LY TONG THE
DY AN

Phan hé: Lap va phé duyét dy an
Phan hé: Dau thau - Hop dong
Phan hé: Khdo sat — Quy hoach -
Tién do

Phan hé: Thi cdng — Giam sat
Phan hé: Nghiém thu — Ban giao -
Quyét todn von dau tv

Phan hé: Quan ly tich hgp cac
rang budc muc tiéu

Phan hé: Lap va phé duyét dy an
Phan hé: P4u thau - Hop déng
Phan hé: Khao sat — Quy hoach -
Tién d6

Phan hé: Thi cong — Giam sat
Phan hé: Nghiém thu — Ban giao -
Quyét toan vén dau tw

Phan hé: Quan ly tich hop cac
rang budc muc tiéu

Co cau t6 chirc bd may nhan su thuc
hién quan ly téng thé du an

Hinh 2. Gic hé thdng con va phan hé cta hé thdng con trong hé thong QLTT du an (Ngudn: Tdc gid)
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4.4. Xay dung hé théng con: hé théng ké hoach téng thé du an

Xay dung ké hoach téng thé du an BTXD st dung VNN cé
nhing yéu cau, ndi dung va cac budc thuc hién tuong tu cac nguyén
tac lap ké hoach QLDA nhu trugc day. Cac phan hé cta hé théng ké
hoach va cac trudng théng tin can co6 trong ké hoach bao gém:
Danh muc céc cdng viéc can thuc hién; Cac ho so, thong tin dau vao
cho céng viéc; Qua trinh thuc hién cong viéc (gém cac quy trinh va
ma trdn cac bén lién quan); Dau ra cong viéc, bao gém san pham
clia hoat déng cong viéc do (VD: bdo cdo...) va cac chi tiéu chi phi,
chat lugng, tién d6 du kién; Cac moc tién do trong yéu.

Danh muc cac cong viéc dugc xac dinh thong qua céng cu Cau
trdc phan chia cong viéc (WBS) cho qua trinh thuc hién du an. Bay
la mot cong cu xac dinh va hgp nhom cac yéu t6 cong viéc rdi rac
cla du an theo cach t6 chuc lai va xac dinh téng quat pham vi cong
viéc du &n, tuy thudc muc dich va cach thiic t6 chic quy trinh, nhan
su clia ch(i dau tu. Tuy nhién, dé téng hgp va quan ly tich hop cac
théng tin chi phi, tién do, chat luong thi bd phan ké hoach sé chia
cac trudng théng tin theo trinh tu thuc hién va chi s8 do ludng két
qua theo muc tiéu: chi phi, tién do, chat lugng & tiing dau vao va
dau ra clia cong viéc.

Cac ké hoach lap ra ti cac bo phan chiic nang, c6 su trao déi va
xem xét, diéu chinh ctia bo phan QLTT dé hgp nhit thanh hé théng
ké hoach t8ng thé. Hé thng ké hoach nay can dugc phé duyét lam
cd s& dé ki€ém soat thuc hién. Khi xem xét tai cac mdc trong yéu chua
dam bao hodc c6 nhing thay déi dot ngdt vugt ngudng thi ké
hoach phai dugc diéu khién thay d6i mét cach bai ban théng qua
quyét dinh clia bo phan nhan su QLTT, dugc chap thuan, phé duyét
lai lam co s trién khai cac cong viéc tiép theo.

4.5. Xay dung hé théng con: hé théng théng tin tdng thé du an

Hé théng thong tin t8ng thé bao gém cac phan hé quan ly théng
tin dugc xay dung dé thu thap, x{ ly, luu tri, truyén dat va phét thong
tin trong va ngoai du an. Hé théng théng tin téng thé tap hgp céc
phuang tién, théng tin va phuong phap xt ly nham cung cap thong tin
cho qua trinh ra quyét dinh kip thoi va tin cay, hiéu qua.

Mot hé thong QLTT sé hoat déng hiéu qua khi ludng théng tin
gém nhiing théng tin dén va phan héi dugc chia sé mét cach khoa
hoc, nhat quan gilta moi thanh phan, gitt cho hé théng lién két vai
muc tiéu va phu hgp véi méi trudng.

4.6. Xay dung hé théng con: hé théng nhan su quan ly téng
thé duan

Viéc xdy dung hé théng nhan su QLTT bao gém thiét 1ap co cau
t6 chiic clia bd phan QLTT, thiét 1ap van héa va méi trudng dé cho
phép mét tap hop cac ca nhan da dang tién trién thanh mot nhém
QLTT ¢6 nidng luc t8ng hop théng tin va hé trg ra quyét dinh hiéu
qud. Pham vi tdng hgp théng tin dugc thé hién theo ca 2 chiéu:
Chiéu qua trinh thuc hién va chiéu néi dung muc tiéu cda tiing qua
trinh. Do d6 ca cdu t8 chiic cGia bd phan nhan su QLTT can da dang
thanh phan, linh hoat trong trién khai va hoat déng hiéu suét cao.
Mot s6 yéu t6 xay dung dugc nhom quan ly dat hiéu qua cao [3, 8]:
Giao tiép c6i mé; Sy hiéu biét dugc chia sé; Quyén s& hiu dugc chia sé;
Céng tdc; Trao quyén.

Theo céc dac diém nay, mét ciu tric quan ly linh déng sé phu
hap cho ca cdu nhan su ctia bd phan QLTT du an. Trong dé co hiiu
g6ém Giam déc/Trudng ban QLDA, B6 phan quan ly tich hgp toan du
an. Khéinhan sy quan ly cac chiic nang dugc dy ti cac bd phan chiic
nang theo hinh thiic da nhiém, cong tac d€ quan ly toan dién.

Nhan sy QLTT du an doi héi phai ap dung kién thuc, ky nang,
cdng cu va ky thuat d6i vai cac hoat ddong quan ly ciing nhu cac hoat
dong lanh dao [8]. Ca 2 hoat dong nay clia nhém nhan sy QLTT dy
an déu rat quan trong trong viéc cung cap nhing két qua da duoc
dy dinh.
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5. DANH GIA, RA QUYET DINH TICH HOP MUC TIEU TRONG
QLTTDV AN

Trong qua trinh thuc hién dy an c6 nhiéu thay dgi so vai ké
hoach doi hoi phai ra quyét dinh quan tri. Trong diéu kién cha dong,
thi méi quyét dinh thay déi la su cai tién. Trong diéu kién bi dong,
cac phan t thay déi trong nhiéu trudng hgp hudng dich ngugc
nhau doi hdi cac quyét dinh danh déi mét s6 muc tiéu du &n thi
QLTT c6 vai tro gidi quyét bai toan ra quyét dinh trén co s xem xét
phan bé nguén luc, can bang nhu cau canh tranh, kiém tra cac
phuong phép thay thé, tinh chinh cac qua trinh phlu hgp véi muc
tiéu dy an va quan ly sy phu thuéc 1an nhau gilta cac muc tiéu QLDA
[9]. Trong nghién ctiu nay, viéc ra quyét dinh khi c6 su thay déi trong
diéu kién xem xét tich hgp cac rang budc muc tiéu chi phi, tién do,
chat lugng. Trén phuong dién ly thuyét va thuc té, két qua clia quyét
dinh phu thuéc rat 16n va phuong phap phan tich danh gia va
phuong phap ra quyét dinh ctia ngudi QLTT du én. Do d6, can phai
¢ cac mé hinh va phuong phap ra quyét dinh phu hgp.

5.1. Cac rang buéc canh tranh cia muc tiéu du an

Cung vdi su phat trién clia xa hoi va khoa hoc QLDA, cac yéu cau
can thdéa man clia mot du an ngay cang md rong han, ngoai 3 yéu
t6 chi phi, chat lugng, tién d6. Cac muc tiéu c6 thé gém su hai long
clia céc bén lién quan [10]; dap Ung ky vong ngudi dung, khéng anh
hudng dén mai trudng xung quanh, dem lai gia tri kinh doanh va an
toan khi thi céng [11]; sy minh bach, quan hé khach hang, hinh anh
va danh tiéng[3] ... c6 thé khién du an chéch khoi cac tiéu chi thanh
cdng ban dau vé thai gian, chi phi va chat lugng/quy mé.

TU gidc d6 ngudi QLDA, mac du xu huéng QLDA da mé rong
sang nhirmg m&i quan tam khac thi phan I6n cac nha QLDA van tap
trung vao tam giac do ludng thuc hién (chi phi, ti€n d6 va pham vi)
cla du an [12, 13]. Nhiéu nghién ctiu déng quan diém vé cac muc
tiéu QLDA 1a dat dugc dau ra du an thda man cac tiéu chi vé thai
gian, chi phi, yéu cau ky thuat [3, 14, 15]. Trong pham vi nghién ctu,
cac muc tiéu rang budc cta QLTT dy an dugc xac dinh la tam giac
do ludng thuc hién: Chi phi - tién d6 - Chat lugng.

Hinh 3. Cdc rang budc muc tiéu

‘ Hinh 4. D léch so véi muc tiéu
(Nguon: Tdc gid)

(Ngudn: Tdc gid)

Hau hét cac dy an déu co tinh chat khac biét, duy nhat ma
khéng cé nhiing tiéu chuadn chéc chan cho viéc 1ap ké hoach
tuong lai. Nhiéu su thay d8i, khac biét so véi k€ hoach cé thé xay
ra khién ngudi QLDA gap kho khan dé duy tri trong tam giac thai
gian - chi phi - hiéu suat cGa Hinh 3. Phan tich hinh 4 cho thay,
cac trudng hgp phai xem xét tich hgp khi sai léch vé thai gian/chi
phi la vugt muc, sai léch vé chat lugng la bi gidm sat chat lugng.

Nhimng thay d6i nay cé thé xay ra bat ky Iiic nao trong suét vong
doi clia du én va c6 thé gay ra sy danh déi trong ba rang budc. Trong
pham vi nghién cu, tac giad thuc hién danh gia tich hgp trén cac
rang budc canh tranh sao cho van dap Ung dugc cac muc tiéu cta
du én da dugc phé duyét. Banh gia tich hgp nay xay ra khi c6 sai
léch v&i ké hoach tai nhiing méc kiém soat trong diém hoac khi c6
su thay d6i c6 kha nang dan téi vugt nguéng chap nhan clia muc
tiéu. Néu su danh déi doi hoéi phai thay déi déi vai tiéu chi muc tiéu
ban dau da dugc phé duyét thi trudng hgp nay vugt tham quyén ra
quyét dinh ctia chl dau tu/Giam déc/Trudng ban QLDA, trén co s&
danh gia ctia chu dau tu/Truéng ban/Giam déc ban QLDA dé trinh
ngudi cé thdm quyén xem xét quyét dinh.
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Daénh gid tich hgp dua trén 3 rang budc clia du én thudng bao gom
cac trudng hgp sau:
Bang 1: Phéan loai cac trudng hop rang buéc muc tiéu du an

Cac trudng hgp rang budc Tién do Chi phi Chat lugng
A. G dinh 1 muc tiéu
Al (6 dinh Thay doi Thay d6i
A2 Thay ddi (8 dinh Thay ddi
A3 Thay d6i Thay doi (6 dinh
B. (6 dinh 2 muc tiéu
B.1 (6 dinh (6 dinh Thay d6i
B.2 (§ dinh Thay doi (§ dinh
B.3 Thay d6i (6 dinh (6 dinh
C. (&' dinh hodc cho phép thay
d6i cd 3 muc tiéu
C.1C6 dinh cd 3 muc tiéu (6 dinh (6 dinh (6 dinh
(.2 Thay d6i ca 3 muc tiéu Thay d6i Thay doi Thay d6i

(Nguén: Tdc gid)

DaGi véi duan DTXD st dung VNN, vdi vai trd clia cht dau tu thi muc
tiéu cudi cung khi hoan thanh xay dung ban giao la khéng vugt chi phi,
tién d6 va dam bao chat lugng (trudng hgp C.1). Viéc danh gia tich hop
nham danh d6i muc tiéu chi ti€n hanh trong giai doan thuc hién du an,
tai cdc mac kiém soat trong yéu hodc khi cé su thay d6i dan téi nguy co
VUgt ngudng cac muc tiéu. Khi danh gia thi chat lugng ludn la muc tiéu
6 dinh, khéng danh d8i chat lugng cho chi phi hay tién d6 trong moi
hoan canh, do d6 cac trudng hgp xem xét rang budc thuong gap la
truong hop A.3. Chi dau tu thuc hién danh gia tich hgp nham xac dinh
cac kha nang bién déi, anh hudng téi muc tiéu. Néu viéc lua chon gidi
phap thay d&i trong pham vi thdm quyén thi chd dau tu ra quyét, néu
viéc danh gia tich hgp danh déi muc tiéu dan téi vugt mdic chi phi/tién
d6 thi ngudi c6 tham quyén xem xét ra quyét dinh va dinh hudng diéu
chinh k& hoach trong giai doan tiép theo.

5.2. Phuong phap luén danh gia tich hop rang budc cac muc tiéu

Mot ké hoach du &n hiéu qua va toan dién nhat cling sé bj lang
phi néu khéng ap dung phuong phap nao dé kiém soat su thay déi
[3]. Kiém soat téng thé du an khi c6 su thay d6i la cong viéc khéng
dé dang, n6 doi hoi sy danh gia can trong vé cac bién sé muc tiéu
(chi phi, tién d6, chat lugng) va viéc thong qua cac quyét dinh thay
déi vé ngudng cong viéc. Néu khoéng dugc danh gia tich hop thi
nhing thay déi so véi ké hoach sé gay ra su mat can bang nghiém
trong vé chi phi, tién do, chat lugng.

Theo quan diém hé théng trong ti€p can QLTT du an, khi danh
gia tich hgp rang budc muc tiéu vé thai gian, chi phi va chat lugng
thi nhiing thay d&i nhé nhat trong du an hodc hé théng QLTT cling
c6 thé dé dang anh hudng dén Heé théng Ké hoach téng thé du an.
M6 hinh lién quan dugc hién thi trong Hinh 5 nhu sau:

Rang budc: Chi phi, tién Céc tiéu chudn do ludng: Chi
do, chat luong phi; Tién do; Chat lugng
Lua chon |—>
Lya chon
v h DANH
Muc \ra chen GIA TicH
£ o on HOP CAC
TIEU Yéu cau
DU AN RANG
BUOC "
Lwa chon MUC DU AN
TIEU
Lya chon
Lwa chon
Phan hai
Phan tich Danh gid tich hop Thiét ké téng hop

Hinh 5. Quy trinh danh gid tich hgp cdc rang budc muc tiéu khi ¢6 s thay ddi (Ngudn:
Tdc gid)

Do tinh chét linh dong ctia hé théng, viéc phat trién mot quy
trinh danh gia tich hop dé ra quyét dinh la rat can thiét. Nha d6, khi
nhiing thay d6i xdy ra nhém QLTT du &n c6 thé danh gia dugc tac
dong toan dién clia ching Ién du dn va dua ra nhiing hanh déng
phan ung kip thoi.

6. KET LUAN

Thuc té cac du an DTXD sir dung VNN giai doan 2016-2021 c6
nhiéu dy an cham tién do; diéu chinh quyét dinh dau tu, trong d6
¢ nhiéu du an phai diéu chinh nhiéu lan. Bén canh cac nguyén
nhan ca ch quan va khach quan nhu thi tuc dau tu vuéng mac, van
dé giai phong mat bang cham, bé tri von dau tu khong dam bao,
chu dau tu va nha thau thiéu nang luc ... dang chuy la thiéu sy quan
ly, xem xét mang tinh téng thé trong qua trinh quan ly thuc hién du
an.

Tu cach ti€p can hé thong, tac gia da nghién clru va dé xuat cac
budc xay dung hé théng QLTT du an DTXD s VNN ctia Ban QLDA
nham thiét 1ap hé théng quan ly, kiém soat dugc moi hoat dong
dién ra tir cap quan ly dén cong trudng xay dung, tir cap hoach dinh
chién lugc, dén cap thuc thi. Muc tiéu cudi cling clia giai phap do la
nang cao hiéu qua QLDA mét céch toan dién thong qua hé thong
€0 s& luu trir di liéu thdng minh va hién dai.
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Nghién cuu thiét lap quy trinh kiém soat
chat lugng bé tong thi cong bom tai hién
truong cho céng trinh siéu cao tang

Research on quality control procedure for pumped concrete for supertall buildings in field

conditions
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Khoa Ky thuat Xay dung, Trudng Pai hoc Bach khoa TP.HCM
Pai hoc Quéc gia TP.HCM; Email: hongyenxd@hcmut.edu.vn

TGM TAT

Ddi vai viec thi cang bom bé tang cho cang trinh sigu cao tang, vigc
kiém soat chat lrong bé tang dé dam béo tinh dn dinh va dang nhét
cia hdn hop bé tang bom |3 diéu cén thigt. Tir da, thigt lap quy trink
kiém soat chét lrgng han hop bé tang bom, ca tinh céng tac trong
ving lru bign dd duge nghign cou trede da. Quy trinh nay cin bat
ddu tir bai toan thigt ke thanh phan hén hep bé tang bom, duge kigm
tra tai Phang thi nghiém vé tinh cong tac. tinh co Iy va céc thang sd
v dac trung leu bign dat yéu cdu, khi cép phdi dat yéu cau s tign
hanh bom ngang thyc té. Bai bao dua ra dé xut quy trinh kiém soat
chét lrgng hén hop bé tang bom duge thé hign thang qua céc thi
nghiém SF, Tv, Tsoo, o, p duoe thue hign trong phang thi nghigm,
kiém tra chét lrgng han hop bé tang trude va sau khi bom ngang
thirc nghigm, tir da danh gia kha nang bom dimg.

Tir khda: B tang tu |en; viing lru bign; ap lrc bom; bom ding; bom
ngang.

ABSTRACT

When pumping concrete for supertall buildings, it is necessary to
control the concrete quality to ensure the stability and uniformity
of fresh concrete. Then, establishing a quality control process for
pumping concrete, which has workability within the rheological
range has been studied beforehand. The study process began with
mix design for pumping concrete, and laboratory experiments on
workability, rheological properties, and mechanical performance.
Subsequently, the approved mix design is implemented in actual
horizontal pumping tests. This research proposes a quality control
process for pumping concrete through laboratory experiments,
and performance tests in field conditions when conducting
horizontal pumping. The test results can be utilized to evaluate the
ability of vertical pumping.

Keywords: Self-compacting concrete;  rheology;
pressure; vertical pumping; horizontal pumping.

concrete

1. GIOI THIEU

Trong thuc té thi cong cho cong trinh siéu cao tang (c6 chiéu
cao tu 300m dén 600m), khi bom bé téng thdng ding thi can ap
luc bom rét 16n. D€ dadm bao tinh én dinh va déng nhat cta hén
hop bé tdong bam, can thuc nghiém bom ngang trudc khi bam
dung vGi cac thong s6 quy déi vé chiéu dai dudng 6ng va ap luc
bom tuong Ung theo ACI 304-2R.17 [1]. Trong qua trinh nghién
cuu, khi tinh toan ap luc bom va luu lugng da cé cac nghién clu
ly thuyét, nhung chua dé cap van dé anh hudng chiéu cao bom
dén ap luc bom. D& ddm bao viéc thi cdng bom bé téng cho cong
trinh siéu cao tang, can cé bai toan thiét k& thanh phan hén hop
bé téng bom, dugc kiém tra tai Phong thi nghiém vé tinh chat
d6 déo, tinh ca ly va cac thong s6 mé rong cho bé téng bom la
thr dé déo, tinh chat ca hoc dat yéu cau bom ngang, sau dé mai
dugc tién hanh bom ding.
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1.1 Tinh hinh nghién ciu vé tinh céng tdc va ddc trung luu bién
ctia hén hop bé téng tu'lén

Hién tai trén thé gi6i da c6 nhiéu cong trinh nghién cuu vé cac
thong s6 ky thuat vé tinh cong tac cling nhu dac trung luu bién va
anh huéng clia cac thong sé nay dén kha nang bom ctia hén hop bé
tong néi chung cling nhu bé tong tu len (BTTL) néi riéng.

Nam 2002, Bartos va cac déng nghiép [2] da dua ra mét s6
phuang phap thi nghiém dé xac dinh cac théong s6 ky thuat vé tinh
céng tac va tinh luu bién cta hén hop bé tong va BTTL. Cac thi
nghiém xac dinh cac thong so6 ky thuat vé tinh céng tac nhu thi
nghiém do dd chay xoe (SF), thai gian chdy qua phéu V (Tv), thoi gian
chdy xuyén qua vong J-ring, L-box, thi nghiém K-slump cling da
dugc dua vao cac tiéu chuin chau Au. Vé cac théng s6 dic trung luu
bién, st dung cac thiét bi thi nghiém nhu luu bién k&, nhét ké dé xac
dinh Ung sudt chay va dé nhét déo ctia hdn hgp bé tong va BTTL.
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Nam 2003, Wallevik [3] da dua ra gia tri d& chay xoe thap nhat
dé hén hgp bé tong dugc goi la BTTL, déng thai tng vdi tlng
khodng d6 chay xoe sé co tiing khoang d6 nhét déo va Ung suat
chay riéng. Néu d6 nhét déo c6 gia tri nho hon 40 Pa.s, BTTL sé c6
ng suat chdy dang ké tuy thudc vao dd nhét. Mat khac, néu BTTL
qua nhét véi dd nhét déo 16n hon 70 Pa.s, Ung sudt chay cta hén
hgp BTTL coi nhu gan bang 0 (Hinh 1). Tac gia cling dé xuat rang véi
hén hop bé téng co6 ting suat chay I6n hon 40 Pa va d6 nhét déo

nhé hon 50 Pa.s |a hoan toan cé thé bom ngang dugc.
160

i
IN)
o

Gia tri do xoe nho

nhit ciia BTTL

r @ 550 mm

Khu vue dé xuit cho
BTTL c6 thé bom

Ung suiit chiy 1, (Pa)
3

600 mm

IS
S

@ 650 mm

0 30 60 90 120
Do nhot déo p (Pa.s)

Hinh 1. Khu vuc dé xudt (ing sudt chdy va do nhét déo cho BTTL [3]

Koehler va cac dong nghiép, nam 2007 trinh bay cach xac dinh
Ung suat chay tinh va ting suat chay déng ctia hén hgp BTTL bang
luu bién ké ICAR [4]. Tac gia néu ré tinh luu bién cta hén hop BTTL
la cong cu hitu ich d€ danh gia, thiét ké va quan ly chat lugng BTTL,
trong do, Uing suat chay tinh dugc xac dinh & trang thai tinh, con
Ung sudt chay déng xac dinh cho dong chay. Pé nhét déo dac trung
cho d6 dinh va d6 déng nhat, con do xuc bién xac dinh cho trang
thai nghi. Ngoai ra, tinh luu bién c6 thé dugc t6i uu dé dam bao tinh
coéng tac ctia BTTL (Hinh 2). Khi BTTL ¢6 Uing suat chay déng thap, dé
nhot déo va dé xuc bién khéng bi anh hudng. Trong qua trinh thi
céng, muén gidm ap luc [én van khuén thi gidm (ng suat chay tinh
la tng xudt gay ra bdi tinh xudc bién ctia hén hgp BTTL. Khi bom hén
hop BTTL, can tang Ung suat chay tinh va d6 nhét déo dé tang kha
nang chéng phan tang.

3 700 mm

Hinh 2. S thay di (ing sudt chay cta hdn hop BTTL trong qua trinh van chuyén va thi
cong. [4]

1.2 Tinh hinh vé nghién citu hén hop BTTL thi céng bom cho
cdng trinh siéu cao tdng

Chiéu cao cula cac céng trinh cao tang trén Thé gidi dugc chia
lam ba nhém: cao tang (tall) la nhiing céng trinh c6 chiéu cao duéi
300m, siéu cao tang (supertall) Ia nhirng co6ng trinh c6 chiéu cao ti
300m dén 600m, cuc cao tang (megatall) la nhiing céng trinh c6
chiéu cao tir 600m trd lén [5]. Do chiéu cao céng trinh anh huéng
dén viéc thi cdng bam théng ding |én cao, nén trén thé gidi da co
nhiéu nghién ctu vé cac thong so6 ky thuat ctia hén hop bé tong s
dung cho nhimng céng trinh siéu cao tang.

Nam 2013, Nehdi [6] va Bester [7] téng hgp nghién ctu hiéu qua
st dung hén hop BTTL bom cho cac céng trinh siéu cao tang cua
Aldred [8] khi thi cong tda nha Burj Khalifa v6i 166 tang va chiéu cao
828m. Trong bai bao, tac gia da gidi thiéu vé cap phoi C80-20 va

C80-14 ctia hén hgp BTTL dugce st dung c6 khoang 50% la cét liéu
nho, tro bay thay thé 13-20% va silica fume thay thé 5-10% (Bang 1).
Cang lén cao, strdung cét liéu 16n c6 Dmax nhd nhdm tang su én dinh
va chéng phan tang ctia hén hgp bé tong dudi ap luc bom Idn.
Ngoai ra, bai bao cling dé cap dén cac cau kién & vi tri cao hon tang
127 thi Dmax cla c6t liéu 16n (CLL) phéi nhé han 10mm, ldc nay ap
luc bom vao khoang 200 bar nhu trén Hinh 3. Trong qua trinh bom,
d6 nhét déo ctia hdn hgp bi gidm mét niia va ting suat chady déng
tang gap doi. Diéu nay dugc cho la do su gia tang nhiét d6 cla bé
téng trong qua trinh bom va nén dugc dua vao tinh toan khi thiét
k& hon hop BTTL.

Ferraris va cac ddong nghiép nam 2017 [9] da danh gia vai tro clia
luu bién hoc d6i véi su phat trién clia bé tédng chat lugng cao, bao
g6ém ca BTTL. Ung suit chay va do nhét déo anh hudng dén nguy
co phén tang va ap luc bom ctia hén hgp bé tong. Khi ting suat chay
va dé nhét déo cang tang cao thi hdn hgp BTTL it phan tang nhung
can ap luc bom 16n. Ngugc lai, khi Ung suat chay va doé nhét déo
thap thi hén hgp BTTL can ap luc bom nhé nhung dé bi phan tang.

Hon nia, tiéu chudn ACI 237R cGa My nam 2007[10], tai liéu
huéng dan thi nghiém vé BTTL va EN 12350-2010 ctia chau Au [11],
[12], tiéu chudn vé bé téng va BTTL ctia Nhat [13] déu cé nhiing quy
dinh cu thé vé trinh tu thi nghiém, phan loai va cach danh gia hén
hop bé tdng néi chung va ctia BTTL ¢6 thé bom dugc cho céc cong
trinh nha cao tang ndi riéng.

Bdng 1-Mét sé ddc trung trong cdp phéi hén hop bé téng cho
céng trinh Burj Khalifa [7]

Tro Silica | Dmax Do chay | Chiéu p
bay fume | CLL xoe cao bom [ /\jl Pal
[%] [%] [mm] | [mm] [m]

13 10 20 ~600 <440 80

Hinh 3. Bi€u d6 quan hé giita ap luc bom (bar) véi chiéu cao bom (m) phu thudc vao
Dimax clia céc hat CLL v6i céc hon hgp bé tong st dung cho Burj Khalifa [8]

Theo ACI 238.1R-08 [14] mét s6 mé hinh da dugc dé xuat va s
dung nham danh gia dugc kha nang luu bién ctia hén hgp bé téng.
Bén canh d6, tiéu chuin cling trinh bay cac thi nghiém xac dinh luu
bién ctia hon hop bé téng, bao gém céc thi nghiém xac dinh mét
thong s6 luu bién (thi nghiém dé sut, d6 chay xoe, K-slump) cac thi
nghiém xac dinh nhiéu thong s6 luu bién (nhét ké BML, nhét ké
BTRHEOM, 1B, ICAR).

Vao nam 2020, Yen Cu va cac déng nghiép [15] da nghién ctu
Iua chon hé nguyén vat liéu dé thiét ké hén hgp BTTL dat yéu cau
vé céac thong s6 ky thuat vé tinh cdng tac (d6 chay xoe tir 680 dén
750 mm, Tseo tU 1 dé&n 2 sva T, tlr 3 d€n 6s.) c6 thé bam cho cac cong
trinh siéu cao tang. Cac tac gid xdy dung dugc quan hé gila cac
thong s6 ky thuat véi dac trung luu bién ctia hén hgp BTTL nay, tur
d6, dua ra vung luu bién phu hgp cho BTTL diing bom cho céng
trinh siéu cao tang thé hién trén Hinh 4. Vung tinh céng tac trong
hinh binh hanh c¢é ting suét chay dao déng tir 9 dén 18 Pa, d6 nhot
déo thay d&i tir 36 dén 54 Pa.s, 1a khu vuc luu bién thich hop thé hién
cac cap phai BTTL c6 tinh céng tac t6t phu hop bom ding cho céng
trinh siéu cao tang. Viéc thiét lap dugc vung luu bién nay gitp giam
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50 lugng thi nghiém cling nhu thai gian va chi phicho cong tac thiét
ké hén hgp BTTL bom ding cho céng trinh siéu cao tang.

Hinh 4. Viing ting suat chy va do nhdt déo dé xudt cho BTTL bom cho cong trinh siéu
cao tang

2. PHUONG PHAP THi NGHIEM

Theo tai liéu huéng dan vé bom bé téng cla Nhat, dé dam bao
bom thdng ding trén 300m thi can kiém ching bom ngang 1000m
dén 1200m [13]. Hon nifa, theo ACI 304-2R.17 [1], dé tinh toan ap luc
bam, c6 cac hé s6 quy ddi cu thé vé chiéu cao bam, loai va chiéu dai
dudng éng st dung, hang s6 nhét cdia hén hgp bé tdng st dung thi
céng bam. Quy trinh kiém soat chat lugng bé tong thi cdng bom tai
hién trudng cho céng trinh siéu cao tang dugc dé xuat trén Hinh 5.

Thiét ké cAp phdi BTTL tai PTN baT Chon 4p lyc bom ngang
Méc BT 60MPa ACI 304-2R.17 —

+ Do x0e: 680 - 750 mm
FTpi1-2(9) d-—-——-FF—-———-—- —
+T,:3-6(5) KHONG
©,=(9+18) Pa.s ; u=(36:54)Pa v DAT
DAT | Kiém tra céc thong s tinh déo (SF, I
Bom ngang 300m | Tsoo. T, VA luu bién (1o p) ctia hdn
+ hop BT truée khi bom

Tsoo+ T, Va luu bién (1o, 1) ctia hén —?ﬂ{) Tspo, Ty va luu bi@:ﬂ (To.'ll) ctia hon
hop BT sau khi bom e hop BT truée khi bom

Kiém tra cac thong s6 tinh déo (SF,
Tsgo» Ty Va luu bién (7o ) cta hon
hop BT sau khi bom L ggm P{
ugc

Hinh 5. Quy trinh kiém soét chdt lugng bé tong thi cong bom tai hién truding

2.1 Tinh todn dp luc bom ngang kiém chiing

Tham khao biéu d6 quan hé giira 4p luc bom va chiéu cao céng
trinh khi thi cdng toa nha Buiji Khalifa trén Hinh 3, véi chiéu cao tu
300m tr@ 1én, ap luc bom tur 130 bar.

Gid st dé bam duoc chiéu cao 300m, theo ACI 304-2R.17 [1] thi téng
chiéu dai dudng 6ng bom ngang va ding la 400m, chon theo dudng
(1) trén Hinh 6. Néu chon luu lugng bom tai diém A 1a 30 m3/h va dudng
kinh ng bam 13 125 mm. Tu diém A ké dudng thdng ndm ngang cét
dudng clia duding kinh 6ng bom tai diém B. Vi loai BTTL c6 d6 chay
xo6e hon 500mm, gid tri hang s6 nhét b, dugc xac dinh bang luu bién ké
8ng trugt tuong Ung 1a 425 Pa.s/m [16]. T B, ké dudng thang dung cat
dudng hang s6 nhét tai C. Sau d6, ké dudng nam ngang cat dudng
chiéu dai 6ng bom 400 m tai diém D. Tu diém D ta gidong dudng thang
dén truc &p luc bom dugc diém E ¢& 35 bar. Vi mbi 4m bom cao, theo
luu y trén Hinh 6, thém 1 bar nén 300 m sé cong thém 75 bar [16] va
thém 10% t6n that ap sudt, dé xac dinh dugc ap luc bom can thiét tai
diém F. Téng ap luc bom tinh toan ¢ 120 bar. Cudi cung, ti diém A ké
dudng giéng ngang, cat duding giéng ding tu F, @€ xac dinh cdng suat
may bom can thiét la 132 kW.

DE& bam ngang 1200m, chon 4p luc bom dua vao Hinh 6 13 105
bar, thém 10% t6n that thi ap luc bom can thiét c& 115 bar.

2.2 Thiét Idp cdc thi nghiém bom ngang kiém ching

T viéc tham khao ap luc bom cla cac cong trinh trén 300m da
thi cong va tinh toan ap luc bom can thiét nhu trinh bay 8 muc 2.1,

Kiém tra cac thong s6 tinh déo (SF; Kiém tra cac thong s6 tinh deo (SF; |

Bom ngang 1000m ‘

Bom thiing dimg }
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thay vi kiém ching bom ngang 1200m, muc tiéu cda viéc kiém
chiling bom ngang la can ap luc bom Ia 120 bar. M3t bang bo tri sé
thém céc co 90° dé gidm chiéu dai dudng 6ng. DE dat &p luc bom
130 bar, v6i chiéu dai dusng 6ng bom ngang la 1000 m chiu ap luc
bom theo dudng (2) trén Hinh 6, mébi co 90° thém 1 bar, nén bé tri
20 co 90° nhu Hinh 7 va Hinh 9.

Thi nghiém bom ngang kiém chiing dugc thuc hién tai tram tron
bdng may bom Putzmeister BSA 2109 HD [17] c6 ap luc téi da la 152
bar. Trinh tu thuc hién bom ngang kiém ching lan lugt ndi thém
dudng 6ng qua ba giai doan: 350m, 600m va 1000m dé kiém tra ap
luc bom khéng gay hu hong dudng 8ng. Mat bang bé tri dudng éng
bom ngang kiém chiing 1an dau 1a 350m thé hién trén Hinh 7 va
Hinh 8.

Thi nghiém bam ngang kiém chiing dugc thuc hién tai tram trén
bdng may bom Putzmeister BSA 2109 HD [17] c6 ap luc téi da la 152
bar. Trinh tu thuc hién bam ngang kiém chiing lan lugt qua ba giai
doan: 350m, 650m va 1000m dé kiém tra ap luc bom khéng gay hu
héng dudng 8ng. Mat bang bé tri dusng 6ng bom ngang kiém
chiing 1000m thé hién trén Hinh 9.

Cing suét may bom N ‘Pudmg kinh ng bom D

L lugng

Hing sé nhat bPasim]
Luu §: bom ditmg +0.25 bar/m

Sitc khang chay V

Chiéu dai dwimg éng L Hiing sé nhét b

Hinh 6. Chon &p luc bom theo ACI 304-2R.17

w3

" &4

Hinh 7. S¢ d6 bo tri dutng dng bom ngang 350 m
, - <+

Hinh 8. M3t béing b¢ tri dudng 6ng bom ngang 350 m tai tram tron
Ex] om oy .
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H [
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3 om . i ¥ W E
o = .

Hinh 9. So d6 va mét béng bé tri dutng 6ng bom ngang 1000 m te;i tram t.r{Jn

3. KET QUA NGHIEN CUU

Pé danh gia kha nang bom ngang véi cac cap phdi nghién cuu,
tac gia kiém chung véi cip phdi bat ky cé tng suat chay va do nhét
déo trong vung tinh cédng tac dé xuat trén Hinh 4.

Dai véi cap phdi SCC-Trial, thanh phan nguyén vat liéu thay déi
loai silica fume, ti 1&é phdi trén gilia cat séng va cat nghién, ti l&
N/CKD va phu gia héa hoc nhu Bang 2 va Bang 3.
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Badng 2-Thanh phédn nguyén vat liéu ciia hén hop BTTL bat ki

bom ngang
Vit liéu Nguén cung cap Khéi lwgng riéng (g/cm?)
(atsong Cat vang song Dong Thap 2,67
(ét nghién Ma dé Tan Cang, Dong Nai 2,75
D& dam Dnax=12.5mm | M0 dé Tan Cang, Dong Nai 2,75
Xi mang PC50 Xi mang Nghi San PC50 3,1
Tro bay loai F Duyén Hai, Tra Vinh ¥
Silicafume Icdl Hinh 10. Kiém tra do chay xbe va Tsoo trudic khi bom 350m va 1000m
Phu gia hda hoc Kao(MVN300-LS()
Badng 3-Cdp phéi cia hén hop BTTL bdt ki bom ngang 350m va 1000m
Tén mau M Nudc FA Silicafume N/CKD SP+VMA (Cat song (Catnghién Pa
(kg/m?3) (kg/m?3) (kg/m?3) (kg/m?3) (I/m3) (kg/m3) (kg/m3) (kg/m?3)
SCC-Trial-350 400 195 108 32 0,361 7,02 552 297 752
SCC-Trial-1000 400 195 108 32 0,361 8,10 573 312 729
Két qua tinh cong tac va cac théng s6 luu bién khi khdo sat tai TAI LIEU THAM KHAO

phong thi nghiém (PTN) so véi két qué kiém tra trudc va sau khi
bom ngang thuc t€ dugc thé hién trén Bang 4. Quan sat két qua
sau khi bom ngang, cac gia tri nay c6 thay déi, nhung van dam bao
cac théng sé ky thuat vé tinh cong tac yéu cau déi véi mau tron tai
phong thi nghiém (PTN).

Badng 4-Két qua tinh céng tdc va tinh luu bién cia hén hop
SCC-Trial

Pochay | Tsoo | Tv 10 u Quan sat
Xxoe (s) (s) (Pa) | (Pas) dinh tinh
(mm) BTTL

Mau PTN 730 2,08 7 13,07 | 34,07 Chay tot
Trudc bom 350m 670 185 | 413 | 128 17,8 Chéy tot
Sau bom 350m 630 1,66 | 251 | 168 5,52 Chay tot
Tru6cbom 1000m 780 1,02 | 202 | 153 13,08 Chéy tot
Sau hom 1000m 800 0,55 | 1,89 | 16,05 7,03 Chay tot

Hén hop BTTL sau bom cé d6 chay xoe thay d6i tang hodc gidm
nhung kha nang khang phan tang van nhé hon 15%. Sau bom ngang
1000m, d6 chay xoe c6 tang, do anh hudng ctia ap luc bom va chiéu
dai dudng 6ng bom, nhung hén hgp sau bom van déng nhat. Cac hén
hop nay khdng bi phan tang va tach nudc nhu quan sat trén Hinh 10
va khong xay ra hién tugng nghén dudng 6ng trong khi bom ngang
350m va 1000m. Thi nghiém bom ngang vdi chiéu dai dudng 6ng t6i
da 1000m da kiém chiing viing tinh céng tac trén biéu d6 luu bién
dugc dé xuat cho BTTL st dung bam thang ding 1én cao.

4, KETLUAN

Viéc tinh toan lua chon céng suat may bom va dac trung luu
bién c6 thé tham kh3o theo ACI 304-2R.17. Qua trinh thuc nghiém
cho thay han ché khi ap dung bang tra trén Hinh 6 d6i véi BTTL c6
kha nang chay xoe, vi hang s6 nhét b trén d6 thi chon cong suat
bom theo gia tri d6 sut. Do dé, viec bom ngang kiém chiing lai két
qua nghién ctu la can thiét.

Két qua bom ngang kiém chiing khang dinh vung dic trung luu
bién c6 ting suat chay dao dong tir 10 dén 26 Pa, d6 nhét déo dao déng
tr 41 dén 52 Pa.s trén Hinh 4 (ing vdi gid tri do chay xoe tir 680 dén 750
mm, Tsoo tif 1 dén 2 sva T, tir 3 dén 6s, c6 kha ndng khang phan tang tét,
c6thé 4p dung dugc dé ché tao BTTL bom diing cho cong trinh siéu cao
tang. Quy trinh kiém soat chat lugng bé téng thi céng bom tai hién
truding cho cong trinh siéu cao tang thuc hién theo Hinh 5.
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Két cau thép thanh méng tao hinh nguéi va
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Steel structure is formed into Thin shapes to achieve cold forming and Assess The increase

in Strength due to cold hardening
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TGM TAT

Hign nay, ket cdu thep thanh mang tao hinh ngudi |3 loai két céu da
v dang sir dung nhiéu & nuéc ta, thang dung nhu xa gd, tam lpp méi,
thanh giding, cac dang k&t céu nhu khung nha mat tang, khung nha
nhiéu tang, ket cdu mai, khung thép Zamil. Do ca dic diém céu tao
thanh mang (bao gom céc |oai thép va tan dinh hinh tao hinh nguéi)
khac biet vai cac ket cdu thang thudng nén Iy thuygt dan hdi thang
thirng va cac phuang phap tinh toan thiet ke ddi vai ket céu thép
khang ap dung dugc trong treeng hop nay. Sy ting tng sudt chay
va cudng da kéo gidi han ciing nhu lam gidm da cing coa vat ligu
phy thudc truc tigp vao mirc da cia qua trinh tao hinh ngudi. Diéu
nay thu duoc dya trén co si cac thi nghigm kéo nén vat lidu khi
duemng cong di tai trir vé trang thai khang tai tai giai doan cing cd.
Tuy nhién, trong mét sd trurang hop khang ca thi nghiém kigm ching,
cd thé tham khao cach tinh theo chi dan trong quy pham My (AISI)
dé danh gia dic tinh gia tang cuing di do cig ngudi nay. Bai bao
trinh bay mat khao sat cu thé cho tigt dién chit C thanh méng tao
hinh nguai.

Tir khaa: Thép mang tao hinh nguai; tng suét chay; cuang da kéo
giti han; tiét dién chir C.

ABSTRACT

Currently, the use of cold-formed thin steel structures is prevalent in our
country, including common applications such as purlins, roof panels,
bracing, and various structures like single-story frames, multi-story
frames, roof structures, and Zamil steel frames. Due to their thin profile
characteristics, which include various types of cold-formed steel and
shaped cold-formed sheeting, these structures differ from conventional
ones. As a result, conventional elasticity theories and design calculation
methods for steel structures are not applicable in this case. The increase
inyield strength and tensile strength, as well as the reduction in material
stiffness, directly depend on the extent of the cold-forming process. This
is determined based on experiments involving the tensile compression of
materials when the curved shape returns to an unloaded state during
the consolidation phase. However, in some cases where there is no
experimental validation, one can refer to calculation methods outlined in
the American standards (AISI) to assess the enhanced properties of
strength due to this cold-forming stiffness. The article presents a
specific survey for the cold-formed C-section profile.

Keywords: Cold-formed thin steel; yield strength; tensile strength;
cold-formed C-section.

1. GIGI THIEU CHUNG

Khai niém vé két cau thép nhe thanh mong la hé théng két
cau thép xay dung bang thép thanh méng co tiét dién day khong
qua 4mm va dugc tao hinh bang phuang phap gia cong ngudi
(gia cong & nhiét d6 phong) nhu dap, can hodc udén nguodi. Két
cau thép thanh méng c6 trong lugng nhe hon két cau thép
théng dung. D6 la giadi phap ky thuat mdi trong linh vuc vat liéu
va c6ng nghé. Ban dau dugc sir dung trong cac linh vuc ca khi,
hang khong, 6 t6... ngay nay dugc ap dung vao két cau xay
dung, tao nén mot loai két cau mai c6 trong luong giam nhe [1,
2]. Két cau thép nhe khac biét so vai két cdu thép théong thudng
& nhiing dic diém ca ban: S& dung cac thanh thép tao hinh
ngudi ti cac tam thép rat moéng c6 dd day tu 0,3 dén 4mm; Su
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dung cac loai tiét dién da dang va tuy bién nhu tiét dién chir Z,
chi I, ch C, tiét dién chl nhat, tiét dién tron, chG mon. Noi
chung tiét dién thanh thanh méng da dang hon rat nhiéu so vdi
ti€t dién thép hinh cdn néng thong thudng do thanh cé chiéu
day méng nén dé tao hinh. Két cau st dung thanh thanh mong
c6 thé chon dugc tiét dién téi wu nén rat tiét kiém vat liéu. Vé
phuong dién két cau, thanh thanh méng khéc thanh thép théng
thudng & van dé ding x{ ca vat liéu va cach thic pha hoai, cdu
kién bi mat én dinh cuc bé khéng dan t6i phéa hoai ma cé thé ti€p
tuc chiu luc dugc, thudc tinh cda vat liéu thay déi do phuang
phép tao hinh va anh hudng cta tng suat du v.v... K&t cau thép
thanh moéng st dung cac phuong phap lién két khéng dung
trong két cau thép thuong [3].
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a. Tiét dién don b. Tiét dién ghép
Hinh 1. Dang tiét dién thép tao hinh ngudi dung cho két cdu khung [3]

Hinh 1 chi ra m6t s6 dang tiét dién thép tao hinh nguéi thudng
dugc ché tao dung cho két cau khung chiu lyc. Hién nay, cac hang
san xuat thép thanh méng tao hinh nguéi déu cé géng tiéu chuan
héa va dién hinh hda cao céc loai tiét dién. Mot tiét dién thanh méng
c6 thé dugc ap dung cho nhiéu loai cdng trinh ¢6 cdng nang va sg
d6 két cau khac nhau. Viéc tiéu chuédn héa cao sé dan dén lam tang
lugng thép, cé nhing trudng hgp ma vat liéu chua lam viéc hét kha
nang, nhung diéu d6 khéng c6 nghia la bat Igi vé kinh té. Viéc tiéu
chudn héa két ciu thép thanh méng sé lam gidm dugc su da dang
cla tiét dién, dan dén tang so6 lugng san xuat hang loat, ché tao
nhing chi tiét lién két thong nhat, giam cong ché bién va lap dung
[41.

Khung két cau thép thanh thanh mang lam bé phan chiu luc
chinh thudng dung trong cac céng trinh mét tang can khoéng gian
théng thoang nhu nha xudng, kho, phong trung bay sdn phdm, nha
chg quy mo vira va nhd, nha xe v.v... nhip khung thudng khong vuot
qué 30m. Trudng hop st dung két ciu thép thanh méng lam bd
phan chiu lyc trong khung nhiéu tang, cdu kién thép thanh mong
thudng két hgp véi bd phan chiu luc chinh khac nhu cau kién bang
bé téng c6t thép hodc thép can néng [1-3]. Két ciu thép thanh
médng thudng khong st dung cho nha xudng c6 tai trong I6n nhu
trudng hgp nha co cau truc, thudng khong sir dung cho cac céng
trinh cao nhu cot théng tin, cot truyén tai dién va cac dang gian thép
chiu tai trong I6n nhu gian cau, gian cau truc. Tuy nhién két cdu thép
thanh méng thudng co kién tric dep, nhe nhang, thanh thoat hon
so vGi khung thép st dung thép hinh can néng thong thuang [4].
Hinh 2 dudi day la mét s6 so do két cdu thép thanh mong tao hinh
ngudi thuong st dung:

a. Khung khdng cé thanh giding b. Khung cé thanh gidng

b
b i
P
b
b
b
b

¢. Khung c6 cgt chdng va thanh giding d. Khung xa dang gian

1
¥
L
b

e. Khung cé khung tua f. Khung cong xon
Hinh 2. Mot 56 so d6 khung thép bang thanh thanh méng
Trong dé so d6 nhu & hinh 1.2a, b thudng st dung cho nha
xudng, nha kho v.v... véi nhip trung binh va nhip nho, L<20m; So d6

nhu & hinh 1.2¢, d thudng st dung cho nha xudng, nha kho v.v... véi
nhip 16n, L>20m; So d6 nhu & hinh 1.2e thudng sir dung khi can mé
rong lam khu dé thiét bi, khu dé xe, khu nghi cho cdng nhan v.v..Sc
d6 nhu & hinh 1.2f thudng s dung khi lam bén ch& ga tau, bus hoac
nha dé xe v.v... [4, 5].

Clng nhu cac loai két cau chiu luc thong thudng, két cau thép
thanh méng tao hinh nguéi yéu cau giang gil trong khi thi cong va
khi sir dung la dac biét quan trong, do két ciu st dung thép thanh
mong tao hinh ngudi cé d6 manh rat I6n nén van dé vé 8n dinh phai
dac biét chu trong. Hau hét cac khung két cdu thép thanh mdng déu
¢6 str dung gidng trong mit phang khung ngang va gidng doc nha.
Giang c6 thé bang cac thanh don I&p dung tai hién trudng hodc c6
thé két hgp véi tusng la cac tdm panel I&p rap sdn bang cac thép
thanh méng, ching dugc van chuyén dén hién trudng va l3p rap
vao khung ngang. Mét s8 trudng hop thanh giang doc mai visa lam
cbng tac giang vira lam xa g6 dé d& két cdu mai che bén trén, ciing
cé trudng hgp gidng doc cot vira lam giang doc nha vira lam sudn
tudng dé 13p céac két cau bao che. Trong qua trinh thi cdng cling st
dung nhiéu loai thanh gidng va chng khac nhau, sau khi thi céng
ldp dung xong mdi dugc thao bo [6].

Khac véi két cau khung thép st dung thép hinh can néng thong
thuang két cau khung thép thanh mong cé trong lugng nhe va cac
lién két cau tao don gian, nén viéc thi cong ldp dung rat dé dang va
mang tinh céng nghiép cao. Cac phucng an thi cong cé thé lap
dung sdn mot s cau kién véi nhau hodc cd mot khung ngang tai
hién trudng sau dé ciu vao vi tri I3p dung, va ching dugc lién két
vao bdn ma chan cét; hodc c6 thé 13p dung cd mot tdm mai Ién tai
hién trudng sau d6 cau Ién va |3p dung vao vi tri mai. Tinh chinh xac
cao trong lap dung khung nha bédng cach st dung nhiéu thiét bi va
may moc chinh xac, do thanh c6 chiéu day mong [én luc xiét phai
dam bao chinh xac néu khéng sé gay ra méo thanh [6- 8].

Hinh 3, 4 dudi day tuang ting la mét sé hinh anh thuc té cac kiéu
giang trong khung két cau thép thanh mong va bién phap thi cong
khung két cau thép thanh mong.

14

b. Gidng doc va ngang khung bdng thanh
chéo va chdng gdc

a. Gidng doc va ngang khung bdng thanh
thanh mdng

a. Ldp dung hai xa dudi dat

b. Ldp tdm Ién gom cd xa go va mdi
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r -
¢. Thi cng bang mdy do luc d. Thi cong ldp duing khung trén cao
Hinh 4. Bién phap thi cong khung thép bang thanh thanh méng [6- 8]

So vGi két cdu thép thong thudng, két cdu thép thanh moéng tao
hinh ngudi c6 mét loat nhimng uu diém sau [9]: Gidm luong thép tu
(25+50)%, Vé ly thuyét c6 thé gidm nhiéu hon nita nhung sé kém
theo kho khan t6n kém vé ché tao va khéng con kinh té nita. Dac
trung chiu luc cda tiét dién la co Igi, do su phan bé vat liéu hop ly,
nhat 1a khi dung tiét dién kin. Viéc thi céng lap dung don gian va
nhanh chéng. Gidam thai gian ché tao va lap rap t6i 30% doi véi két
cdu mai nha. Con d6i véi cac cau kién cé thanh va nat dién hinh héa
nhu dan mai khong gian thi thoi gian con gidm nhiéu nita. Mat khac
hinh dang tiét dién dugc tly chon tu do, da dang theo yéu cau. Dé
dang sén xudt sé lugng I6n, tiét kiém chi phi van chuyén, cau
13p,d6ng thai tao vé dep két cau, bét che 13p dé tang dién tich 1y
anh sang.

Tuy nhién dang két ciu thép nay cling c6 mot s6 cac nhugc
diém nhu: Thudng dung cho két cdu khung nha thap tang tu 1 dén
2 tang (nha kho, nha xudng v.v..) do dé ciing han ché; Gia thanh
thép udn ngudi cao hon thép can nong; Chi phi phong gi cao hon,
vi bé mat cua tiét dién thép I6n hon nén dién tich pha bao vé nhiéu
hon. Ngoai ra viéc van chuyén, bSc xép, 1ap dung tuy nhanh chéng
nhung doi héi nhiing bién phap va phuong tién riéng vi cau kién dé
bi hu hai. Va bén canh d6 viéc thiét ké khé khan vi su lam viéc phic
tap clia cau kién, tiét dién cau kién dugc chon lua tu do nén khéng
c6 béang tinh toan sdn [9].

| S—

2. VAT LIEU KET CAU THEP THANH MONG TAO HINH NGUOI

Thudc tinh clia vat liéu dong vai tro quan trong trong qua trinh
lam viéc clia cau kién dugc tao hinh ngudi. Vi vay, trudc khi tinh toan
cdu kién, can nghién ctiu cac dac tinh riéng cla cau kién dugc tao
hinh ngudi, cac anh huéng clia phuong phap gia céng ngudi dén
cudng dé tinh toan va &p dung vao qua trinh tinh toan cau kién.
Thuéc tinh cda vat liéu diing cho cau kién dugc tao hinh nguéi dugc
quy dinh theo quy pham ASTM “American Society for Testing and
Materials” [9- 12].

Thép dung trong ché tao tiét dién cau kién dugc tao hinh ngudi
c6 thé dung loai thép cacbon thap loai tuang duong véi CT3 (Nga),
CT38, CT42 (Viét Nam), 6 gidi han chay khoang (220+260)N/mm?2.
C6 thé dung thép hop kim thap tuong ducng véi 09Mn2, 14Mn cé
giGi han chay (340+390)N/mm?2. Cac loai thép nay déu tuong doi
mém déo, c6 dd dan dai cao (22+26)%, chiu dugc thi nghiém uén
gap ngudi. Nhu da biét, biéu d6 quan hé tng suat - bién dang cla
thép c6 hai dang dudng cong. Mét dang c6 cuang d6 chdy ro nét va
mot dang c6 cudng dd chay khong rd nét. Vat liéu dung cho két cau
can néng thudng cé dudng cong véi cudng do chdy ré nét con vat
liéu dung cho thép tao hinh nguéi thuong cé dudng cong vdéi gidi
han chay khéng ré nét [10, 11]. D6i véi thép két cau théng thudng,
cudng dé chay la ing suat iing véi thém chay trén bi€u d6 quan hé
Ung suat - bién dang. DGi véi thép tao hinh ngudi do khéng c6 thém
chay ré rang nén cuong dé chay dugc xac dinh theo moét trong hai
cach sau: 1) Theo phuong phap “offset”, cudng dé chay dugc ldy ing
vGi dudng xién song song vGi dudng Uiing suat bién dang & giai doan
dan héi, cat truc bién dang & diém c6 bién dang du e = 0,2%. 2) Theo
phuong phap téi trong chua du, cudng dé chay 1y tuong tng vai
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bién dang du & = 0,5%. Médun dan héi E cla thép dugc xac dinh
bang tan cta géc gitra dudng Ung suat - bién dang va truc hoanh &
giai doan dan héi. Médun dan hoi clia cac loai thép tao hinh ngudi
Idy nhu nhau, E = 2,0x10° Mpa. Mdédun tiép tuyén E: dugc xac dinh
bdng tang cla goc gilta dudng Ung suat - bién dang va truc ndm
ngang tai mdi diém. V&i thép tao hinh ngudi khéng c6 gidi han chay
ré nét lay, E: = E, cho ti iing suat ti I& va giam di khi ting suat Ién
hon. Moédun khang cat, G = E/2(1+u) = 0,8x10° Mpa [11, 12].

Tinh déo dugc hiéu la kha nang cla vat liéu co thé chiu dugc
bién dang déo ma khong xuat hién vét nut. Tinh déo khéng can
thiét cho qua trinh tao hinh ngudi nhung can cho su phan bé ting
sudt trong cdu kién va lién két khi co su tap trung ng suat. Theo
quy pham AlISI, dé dam béo tinh déo can thiét, thép dung cho cac
bé phan két cau va lién két phai ddm bao hai diéu kién la ty 1& cudng
dé bén trén cuong dé chay Fu/Fy > 1,08 va bién dang tuang doi & >
10% vdi chiéu dai mau chudn 50,8mm. Tinh déo cho thép tao hinh
ngudi phai phu hgp véi dang Uing dung va kha nang thich Ung cda
vat liéu. Gia tri quy dinh cho céc két cdu chiju lyc c6 thé khéng can
thiét cho cac két cdu bao che. Khd ndng han dugc hiéu la khd nang
cla vat liéu dap Uing cac yéu cau vé han, khong bi nat, dé lién két,
dap (g cac yéu cau vé ché tao ma khong gap khé khan gi. Diéu nay
phu thudc chu yéu vao thanh phan héa hoc cua vat liéu va cong
nghé han sirdung. Tat ca cac vat liéu dugc quy dinh trong quy pham
AlSI déu dap tng cac yéu cau vé tinh déo va kha nang han [12].

3. CHE TAO THEP THANH MONG

Cau kién tao hinh nguéi thudng dugc san xuat bang mét trong
hai céch sau: (1) Cudn tao hinh va (2) dap tao hinh [3, 4].

a) Cuén tao hinh

Cuén tao hinh la cho dai thép chay lién tuc qua mét loat cac con
Ian trai qua qua trinh chay cta thép dé tao thanh hinh dang mong
mudn. Méi cap con lan tao ra mét hinh dang cé dinh nhu trong Hinh
5.Trong vi du nay, tiét dién chit Z dugc tao thanh bang viéc uén tao
thanh cac sudn bién va sau d6 uén dé tao thanh phan canh, va né
trai qua cac giai doan nhu Hinh 5a. Néi chung, tiét dién cang phuc
tap, cang doi hoi cé nhiéu giai doan. Trudng hop tiét dién réng hinh
ch{r nhéat, cdc con lan dau tién tao thanh tiét dién hinh tron va han
hai bién déi dién véi nhau trudc khi cudn tao thanh hinh chit nhat
hodc hinh vuéng. Qua trinh cudn phé bién hon trong sén xuat s6
lugng 1én. Chi phi ban dau cho may maéc cao hon, nhung chi philao
dong thap hon, mot nhugc diém 16n cha cudn tao hinh la thai gian
dé thay d6i cac con lan cho cac tiét dién cé kich thudc khac nhau.
Dan dén cac con lan co thé di chuyén dugc sir dung cho phép thay
déi nhanh chéng chiéu rdng va chiéu day tiét dién. Cudn tao hinh
sé tao ra nhiéu dang Uing suat du trong tiét dién hon khi so sanh vai
dap tao hinh, vi vdy cudng dé tiét dién ciing khac nhau khi mat 6n
dinh va chay giao thoa véi nhau. Bong thdi, cac ban kinh goc ¢ xu
huéng I6n hon vdi tiét dién cuén ngudi, diéu nay anh hudng dén
Ung xu két cau.

a. Qud trinh tao hinh ctia thép tdm b. Qud trinh tao hinh tiét dién

Hinh 5. Tiét dién chit Z cudn nqudi dién hinh [3, 4]

b) Ddp tao hinh

Dép tao hinh bao gém qua trinh dap hoan toan trong mét lan
trén toan bo chiéu dai tiét dién, si dung mét may goi la may dap,
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nhu trén Hinh 1.18b. Vi tiét dién c6 moét s6 vj tri gap, ban thép can
dugc di chuyén dé dap lap lai vai lan. Tiét dién hoan thanh sau dé
dugc di chuyén ra khai may dap va miéng méi dugc chén vao cho
tiét dién ti€p theo. Dap tao hinh thudng st dung cho san xuat s6
P R

A :".:".-'-';

1 madoan ]

lugng nhé khi yéu cau da dang vé hinh dang va khéng cé chi phi
cho may méc cuén tao hinh. Dap tao hinh c6 nhugc diém nita la khé
khan trong san xudt cac tam lién tuc dai hon 20 feet (6m).

giai doan 4

il doan 2
e giai doga 3
B ok e
Boimnnmnm
Hir=bribrbeiiglirot bkl

a. Thiét bi cudn nqudi

Giai doan 2
b. Thiét bi ddp ngugi

Hinh 6. Cac thiét bi tao hinh ngudi [3, 4]

4. ANH HUGNG VE CUGNG PO CUA THEP TAO HINH NGUOI

a) Su'tdng cung khi dap nguéi

Khi bi gia cong ngudi, thép cé hién tugng ciing ngudi, tang gidi
han chay, tang gidi han bén, giam d6 gian. Xét trudng hop viéc dap
ngudi mot lan qua giai doan chay, thép chuyén sang giai doan cling
6. Luc nay, cau tric tinh thé thép bién d6i, thép trd thanh mét loai
thép khac, ciing han. Khi dap ngudi nhiéu lan, thép bi ciing ngudi
nhiéu 1an, ca iing suat chay va liing suat bén déu tang cao. Nguyén
nhan la khi bi gia cdng ngudi, thép bi bién dang, chinh su bién dang
dé6 lam cho trong thép t6n tai ting suét, goi la ing suat du. Ung suat
du ludn tu can bang trén toan tiét dién [12], mot vi du véi thép CT3,
qua dap ngudi, iing suat chay tang Ién t&i 80%, Ung suat bén tang
t6i 35%. Su tang cudng dé nay dién ra khéng déu trén tiét dién, tuy
thudc vao dung cu uén ngudi. Khi dung may can, bién dang trén
toan tiét dién, du khéng déu. Khi dung may gap, chi c6 & cac goc la
thay d6i nhiéu nhat.

Hinh 7. Dudng cong ting sudt bién dang
b) Xdc dinh cuong dé tinh todn cta thép sau khi dap nguéi
Viéc c6 thé st dung cudng doé tang cao cla thép tao hinh ngudi
trong tinh toan két cau dugc giai quyét khac nhau tuy Quy pham
ctia méi nudc. Theo d6, Quy pham My [11] déu cho phép nang cao

cudng do clia thép sau khi tao hinh nguéi néu thoa man moét sé diéu
kién. Khi tao hinh ngudi, cudng d6 chay ctia vat liéu tai cac chdé uén
cong Ién hon cudng dé chdy ban dau do hién tuong cling ngudi.
Karman [12] da thiét lap cong thic xac dinh cusng do chay nang
cao tai cdc goc:

= (1.1)

Trong do:

Fyc - cuong d6 chay tai géc udn, Mpa;

Fyv - cudng do chay ban dau cda thép chua gia cong, Mpa;
R - ban kinh géc uén phia trong, cm;

t - chiéu day, cm;

B, m la cac hé sé xac dinh theo cong thuc dudi day:

2
B. =3 69i—0,819[i] -1,79 (1.2)
Fy Fo
m=0,192 Fuy -0,068 (1.3)
w

Fu - cudng do kéo cuc han ban dau cua thép chua gia cong,
Mpa;

Fyv - nhu trong cong thuc (1.1),

Coi cudng d6 chay nang cao dugc phan déu cho cac géc va cac
phan phéng, trong tinh toan thiét ké dung cudng d6 chay trung
binh [12]:

Fya = CFVC + (1_ C) Fyf (14

Trong dé:

Fya - cudng do6 chady trung binh toan tiét dién, Mpa;

Fyc - cudng do chay tai géc udn xac dinh nhu trén, Mpa;

Fyt- cudng d6 chay trung binh tai cac phan phang (Fy = Fyv), Mpa;

C - ti 1& dién tich gbc trén toan b dién tich tiét dién.

Anh hudng ctia tao hinh nguéi lam ting cudng d6 chay clia vat
lieu, k& dén trong tinh toan theo mét trong hai cach sau: 1) Xét dén
su phat trién gidi han chdy & cac goc, bd qua sy phat trién gidi han
chay tai cac phan phang. Khi d6 su phéat trién cudng d6 dugc xac
dinh theo céng thic (1.1) hodc bang thi nghiém; 2) Xét su phat trién
cudng d6 tai géc va ca phan phang. Dung céng thic (1.4) dé xac
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dinh cuong dé chay trung binh. Quy pham My [11] quy dinh chi ap
dung su tang cudng dé cho cau kién chiu kéo, nén hodc uén trong
mot sé trudng hgp. Theo nhimng nghién clu clia cac tac gia Winter
va Uribe, néu k& dén su phat trién gidi han chay & gdc, kha nang chiu
momen tang (4+22)%, néu ké dén su tang gi6i han chay & phan
phang kha nang chiu mémen tiang (17+41)%.

Qua trinh tao hinh ngudi anh hudng dang ké dén tinh chat co
hoc cla vat liéu theo ca phuong ngang va doc. Su tang Ung suat
chay va cuong doé kéo gidi han ciing nhu lam gidm d6 ciing cuia vat
lieu phu thuéc truc ti€p vao muc dd cda qua trinh tao hinh nguéi.
Ty s6 gilra cudng do kéo va Ung suat chay cang Idn, thi anh hudng
clia sy tdng cling do qua trinh tao hinh ngudi cang 1én. Sy hda gia
cla thép sé xay ra néu né dat trong moéi trudng nhiét do trong vai
tuan hoac trong thai gian ngén & nhiét do cao, su hoa gia xay ra do
su chuyén d6i phan ti ferit ti dang tu do sang dang hgp chét theo
thdi gian hodc dudi tac dong clia moi trudng bén ngoai. Anh huéng
cUa su hoa gia cla thép dan dén tang gidi han chay va cudng do
chiu kéo, gidm tinh déo cla thép va dan dén khoi phuc hoac khoi
phuc mot phan dac diém chay déo clia thép [8- 12].

¢) Khdo sdt su gia tang cudng dé khi ciing nguéi

Dé& danh gia su gia ting cudng doé cta thép khi cliing nguoi, xét
bai toan cu thé sau day. Tinh gidi han chay trung binh clia cdnh dam
tiét dién nhu hinh vé 8, dugc tang Ién do gia cdng ngudi, thép s6
hiéu C350 cé f,y = 35kN/cm? va fuy = 43kN/cm?.

Bang 1: Thdng s0 tiét dién khao sét

Chiéu cao tiétdien  h = 160 mm
Bé rong tiét dién b = 75 mm
Chiéudaiuoncanh ¢ = 25 mm
Chiéu day tiét dien s = 35 mm
Ban kinh géc r = 50 mm
M@ dun dan hoi E = Xx10° MPa
Cuong do chdydéo  fy = 350  MPa
Cuong do gidihan  fu = 40 MPa

Hinh 8. Tiét dién chir Cva thong so tiét dién

Gia thiét canh tiét dién dugc 6n dinh cuc b, kiém tra diéu kién
ap dung tinh toan:

fo/ fuu=430/350=1.23>1.2

r/s=5.0/35=14<7

gdc ubn cong 0 =90°< 120°

Khi d6 cudng do chay tai goc uén fy dugc tinh theo cac cong
théc tr (1.1) dén (1.4), két qua thu dugc trong bang dudi day:

Bang 2: K&t qua khéo sat gia tdng cudng dé cda thép khi clng
ngudi

thoéa man
thoéa man

STT Théng s6 tinh todn Ky Gid tri Ban
hiéu vi

1. | Hésd B tinh theo cdng thiic (1.2) B. = 1.507 -

2. | Hésom tinh theo cong thiic (1.3) m = 0.168 -

3. | Cuong dd chdy tai goc un tinh theo fye = 469.6 | MPa
(1.1)

4. | Dién tich mgt goc (Ag) tinh theo A = Ag = 3711 | mm?
(rt/4)(d*r?)

5. | Diéntich canh Actinh theo Ac=[2 Aq + Ac = 203.0 | mm?
s(B-2d)]

6. | Heéso C(dién tich hai géc/ dién tich C = 0.268 -
canh) C=2A¢/ Ac

7. | Cutng do chdy trung binh toan tiét dién fa = 389.32 | MPa
fya tinh theo (1.4)

8. | Hésogiatang cudng do cta thép khi = 11.23 %
cling nqudi, fa/ fyv
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Nhu vay véi théng sé dap ngudi nhu tiét dién C & hinh 8, cudng
do clia thép tang 1én 11.23% do bién phap gia cdng dap nguoi.

5. KET LUAN

Thuéc tinh clia vat liéu déng vai tro quan trong trong qua trinh
lam viéc clia cau kién dugc tao hinh nguéi. Biéu d6 quan hé (ing suat
- bién dang clia thép c6 hai dang dudng cong. Mét dang cé cudng
do chay r6 nét va mot dang c6 cuong do chay khong ré nét. Vat liéu
dung cho két cdu can néng thudng c6 dudng cong véi cudng dé
chay r6 nét con vat liéu dung cho thép tao hinh ngudi thuong cé
dudng cong Vi giGi han chady khéng ré nét. Doi véi thép két cau
thong thudng, cudng dé chay la Ung suat Ung vai thém chay trén
bi€u d6 quan hé ng suat - bién dang, d6i vai thép tao hinh ngudi
do khéng cé thém chay ré rang nén cudng do chay trung binh dugc
tinh theo dac tinh gia tang cudng dé do cing nguéi. Vi vay, trudc
khi tinh toan cau kién, can nghién ctu cac dac tinh riéng cta cau
kién dugc tao hinh nguoi, cac anh hudng clia phuong phap gia cong
ngudi dén cudng dé tinh toan va 4p dung vao qua trinh tinh toan
cau kién.
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Hoan thién giai phap quan ly c6t xay dung tai

do thi trung tam Ha Noi

Improving solutions on construction level management In hanoi central urban areas

> TONG NGOC TU
Khoa Kién tric va Quy hoach, Trudng Dai hoc Xay dung Ha Néi

TGM TAT

Trong bai bao Tap chi Xay dung ra sd thang 09/ 2023 va thang
12/ 2023, tac gia da phan tich thyc trang ba may quan Iy va
nhirng y&u td tac dang dén quén Iy cdt xay dung tai da thi trung
tam TP Ha Nai. Nhirng nghién ciru da |3 can cir dé tac gia deé xudt
céc giai phap quan Iy cdt xay dyng trong bai bao nay. Da |3 cac
giai phap hanh chinh (giai phap phi cong trinh) nham hoan thign
b may td chic va nhan lyc quéan Iy tai cac co quan chuyén man
cia Ha Nai, hoan thién céng cu quan Iy cdt xay dung ngoai thyc
dia. Ben canh giai phap vé mit hanh chinh |3 céc giai phap vé
mat ky thuat (giai phap cong trinh) nhdm diéu phdi cdt xay dung
giita cac khu virc chirc nang. gap phén gidm dng ngap da thi trung
tam Ha Nai. Cac giai phap duoc dé xuft trong khudn khd bai bao
nay dd dugc sy cd van, gop y cia céc chuyén gia ca nhiéu kinh
nghiém dén tr cac co quan quan |y nha neac trén dia ban Ha Nai
(St Quy hoach kign tric, Sé Xay dung, Vién Quy hoach xay ding
Ha Nai). Vi vay cac giai phap dé xuat |a ket qua coa sv nghién
ciru khoa hoc ket hop vai thyc tién quan Iy, oo gia tr tham khao
va irng dung trong thyc té.

Tir khéa: Cdt xay dung; bd méy quan Iy; cong cu quén Iy; mdc giai
xay dung; ha tang ky thuat da thi.

ABSTRACT

In the article issued in September 2023 and December 2023, the
author analyzed the current situation of the management apparatus
and the factors impacting construction level management in Hanoi
central urban areas. Those studies are the basis to propose solutions
for construction level management in this article. These are
administrative solutions (non-structural solutions) to improve the
management apparatus and management personnel at Hanoi's
specialized Departments, improve construction level management
tools in the field. Besides administrative solutions, there are technical
solutions (structural solutions) to coordinate construction |evel
between functional areas, contributing to reducing urban flooding in
Hanoi central urban areas. The solutions proposed within this article
have received consultations and comments from experienced experts
of state management agencies in Hanoi (Department of Planning and
Architecture, Department of Construction, Hanoi Urban Planning
Institute). Therefore, the proposed solutions are the result of scientific
research combined with management practice, and have reference
value and practical application.

Keywords: Construction level, management  apparatus;
management tools; construction landmark; urban infrastructure.

1. DAT VAN BE

Thuc trang quan ly va nhing yéu t6 anh hudng dén cot xay
dung tai do thi trung tdm Ha Noéi da dugc phan tich trong cac bai
béo ra s6 ra thang 09/ 2023 [15] va thang 12/ 2023 [16] cUa tac gia
trén Tap chi Xay dung. Ton tai bat cap trong quan ly cét xay dung
dén tir nguyén nhan chd quan ctia bd may quan ly ciing nhu cac yéu
t6 khach quan tac dong, anh hudng. Trén ca s& do, Bai bdo tap trung
dé xuat cac giai phap hanh chinh (phi cong trinh) va ky thuat (céng
trinh) nham hoan thién céng tac quan ly cét xay dung nhu:

- Hoan thién bé may t8 chiic quan ly hanh chinh nha nudc vé
c6t xay dung tai dé thi trung tam Ha Néi;

- Hoan thién c6ng cu quan ly hanh chinh nha nudc théong qua
hé théng d6 an quy hoach d6 thj va quy hoach chuyén nganh;

- Hoan thién céng cu quan ly thuc dia théng qua méc gidi quy
hoach chi tiét 1/500;

- Hoan thién gidi phap quan ly ky thuat cét xay dung tai do thi
trung tam Ha Noi.

2. GIAI PHAP HOAN THIEN BO MAY T6 CHUC QUAN LY NHA
NUGC

2.1. Co quan quan ly cap Thanh phé

2.1.1.Phong Quy hoach Ha tdng ky thudt - S& Quy hoach kién
tric Ha No6i

Vi vai trd tham muu cho lanh dao thanh phé trong linh vuc Quy
hoach kién truc thi viéc hoan thién co cau t6 chiic phong Quy hoach
ha tdng ky thuat (HTKT) la can thiét dé nang cao hiéu qua, khic phuc
nhiing bat cap trong céng tac quan ly (su chdng chéo, thiéu chuyén
mon hoa vé linh vuc quan ly va nhan sy quan ly...). Trong khuén
khé bai bao, tac gid dé xuat té chiic quan ly theo 03 nhém linh vuc
chuyén nganh HTKT dugc diéu chinh theo diing quy dinh trong Luat
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Quy hoach dé thi [1] va diéu 1.4.18 “Hé théng ha tang ky thuat”
QCVN 01:2021/BXD [9]:

- Quy hoach giao théng, chi gi¢i dudng do, chi gidi xay dung, hé
s méc gidi, quy hoach c6t xay dung va thoat nudc mua;

-Quy hoach thoat nudc va x ly nudc thai, chat thai rdn va
vé sinh céng céng, nha tang |, nghia trang va ca sé hoa tang;

- Quy hoach cadp nudc, cung cap nang lugng, chiéu sang cong
cdéng, hé thdng théng tin lién lac, vién thong.

Hinh 1. Hoan thién bg mdy quan Iy Phong Quy hoach Ha tang ky thuat, S& Quy hoach
kién triic Ha Noi

Nhan luc quan ly ca Phong dugc dé xuat trén co sd nhan sy
hién tai, phu hgp véi so d6 trén :

- Trudng phong chiu trach nhiém quan ly chung tét ca cac linh
vuc chuyén mon;

-B6 sung thém 1 pho phong cling véi 2 phé phong hién tai quan
ly 3 linh vuc trén;

- Méi t8 chuyén mén quan ly tiing linh vuc ¢é co cdu 3-4 ngudi,
c6 thé tang s6 lugng chuyén vién tuy timg linh vuc;

- Bo tri it nhat 1 chuyén vién dling chuyén mon ky thuat ha tang
dé thi phu trach quan ly c6t xay dung va thoat nudc mua, nuéc mat.

Cac t6 sé khong quan ly theo dia gidi hanh chinh tiing nhém 10
quan/huyén nhu trudc ma quan ly téng thé tat ca 30 quan/huyén
theo linh vuc chuyén mén dé dam béo tinh théng nhat trong cong
tdc quan ly, dac biét quan ly téng hop c6t xay dung theo luu vuc va
tiéu luu vuc tai d6 thi trung tam Ha Noi.

2.1.2.Phéng Ha tdng ky thudt - S& Xy dung Ha Néi

Phong dang quan ly theo 3 nhém linh vuc chuyén mén HTKT
chua tuan tha theo dung luat dinh. Vi vay, tac gia kién nghi co cau
lai thanh 4 linh vyc ddm bao tinh chuyén mon héa, nang cao hiéu
qua cong tac quan ly, tuan tha theo luat Quy hoach dé thi [1] va diéu
1.4.18 cla QCVN 01:2021/BXD [9]:

- Quan ly cap nudc, thoat va xtt ly nudc thai dé thi, cac khu céng
nghiép va khu cong nghé cao;

-Quan ly giao théng, cay xanh dudng phé, cdng trinh ngam, cao
do xay dung va thoat nuéc mua;

- Quan ly chat thai ran, vé sinh céng cdng, nha tang I&, nghia
trang va cac cd sé hoa tang;

- Quén ly cung cap nang lugng, chiéu sang cdng cong; théng tin
lién lac.

Bén canh do, theo nghién clu ctia mot sé hoc gid & cac nudc
tién tién [17], [18], [19], can thiét thanh lap Trung tam quan ly di liéu
vé HTKT ddy manh chuyén déi s6 ting dung céng nghé BIM&GIS,
kién nghi truc thudc S& Xay dung.

Hinh 2. Hoan thién by mdy quan Iy Phong Ha tang ky thudt, S& Xay dung
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Nhan luc quan ly ca Phong dugc dé xuat trén co sd nhan sy
hién tai, phu hgp véi so do trén:

- Truédng phong chiu trach nhiém quan ly chung tat ca cac linh
vuc chuyén mon;

- B8 sung thém 1 pho phong cling véi 3 phé phong hién tai quan
ly 4 linh vuc trén;

- Méi t8 chuyén mon c6 co cau t6i thiéu 3 chuyén vién, c6 thé
tang sO lugng chuyén vién dam bao tinh chuyén mén héa cao;

- B& tri it nhat 1 chuyén vién ding chuyén mén ky thuat ha tang
dé thi phu trach quan ly c6t xay dung va thoat nudc mua.

BO may dé xuat giiip hoan thién hon theo huéng chuyén mén
héa quan ly c6t xay dung, khédng gop chung trong céng tac quan ly
thodt nudc nhu trudc day.

2.2. Phong Quan ly db thi cap Huyén

DE& hoan thién bd may ctia Phong Quan ly d6 thi (QLDT) cap
Huyén (gém cac Quan, Huyén, Thi xa), tac gia kién nghi t6 chuc lai
thanh 4 nhém linh vyc nhu so d6 dudi day, trong dé ndi dung HTKT
dugc diéu chinh tuan theo luat Quy hoach dé thj [1] va diéu 1.4.18
clia QCVN 01:2021/BXD [9]:

Hinh 3. Hoan thién b mdy quan Iy Phong Quén Iy d6 thi cdp Huyén

Nhan lyc quan ly cia Phong dugc dé xuat trén cd s& nhan su
hién tai, phu hgp véi mé hinh quan ly trén:

- Trudng phong chiu trach nhiém quan Iy chung tat ca cac linh
vuc chuyén moén;

- Méi phé phong phu trach 2 t6 chuyén mén, cu thé 1 phé
phong phu trach quan ly quy hoach-kién tric va hoat dong xay
dung, cap phép; 01 ph6 phong phu trach quan Iy ha tang ky thuat,
giao thong van tai va thoat nuéc mua;

- Méi t6 chuyén mon c6 ¢o cau t6i thi€u 2 chuyén vién, c6 thé
tang s6 lugng dam bao tinh chuyén mén hoa cao;

- B6 tri it nhat 1 chuyén vién dling chuyén mon ky thuat ha tang
dé thi phu trach quan ly c6t xdy dung va thoat nuéc mua (Theo
Quyét dinh s6 72/2014/QD-UBND quy dinh Phong QLDT cap huyén
can c6 t6i thiu 2 ky sutrong d6 1 ky su xay dung va 1 ky su ha ting
dé thi) [12];

- Thudng xuyén béi dudng nang cao chuyén mén, nghiép vu
cho can bé phong QLBT cap huyén dam bao tinh chuyén mén héa.

2.3. Hoan thién co ché phéi hgp giiia cac co quan trong
cdng tac quan ly nha nudc vé cét xay dung

Hoan thién bé may quan ly nha nuéc dugc dé xuat theo cac
nguyén tac sau:

- Quan ly theo cac nhém linh vuc chuyén mén HTKT théng nhat
theo diéu 1.4.18 cia QCVN 01:2021/BXD;

- Quan ly c6t xay dung va thoat nuéc mua theo luu vuc (khéng
theo ranh gidi hanh chinh quan/huyén);

- Quan ly tich hgp c6t xay dung theo méc gidi quy hoach ngoai
thuc dia;
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-Quan ly téng hgp c6t xay dung vdi su tham gia clia cac bén lién
quan, ddm bao sy lién thdng ngang va lién thong doc;

- Thanh 13p Trung tdm quan ly dit liéu HTKT thanh phé Ha Noi
ddy manh chuyén déi s6 phuc vu cdng tac quén ly.

Hinh 4. Hoan thién co ché phdi hgp gilta cc co quan quan Iy nha nudc vé HTKT va c6t
xay dung tai TP Ha Noi

3. HOAN THIEN HE THONG D6 AN QUY HOACH

3.1. Hoan thién hé théng dé an quy hoach chung chuyén
nganh ha tang ky thuat

Quyét dinh 1259/QD-TTg ngay 26/07/2011 clia Thu tudng Chinh
phi phé duyét quy hoach chung xay dung thu d6 Ha Noi dén nam
2030 va tam nhin dén nam 2050 (goi tat Ia QHC 1259) [2]. D&n nam
2016, sau 5 nam tur thoi diém QHC 1259 dugc phé duyét, Ha Noi da
phé duyét cac d6 an quy hoach chuyén nganh ha tang ky thuat:

- Quy hoach chuyén nganh thoat nuéc thi dé Ha Noi theo Quyét
dinh phé duyét s6 725/QD-TTg nam 2013 (QH 725) [3];

- Quy hoach chuyén nganh cap nudc tha d6 Ha Noi theo Quyét
dinh phé duyét s6 499/QD-TTg nam 2013 (QH 499) va Quyét dinh
diéu chinh s6 554/QD-TTg nam 2021 (QH 544) [4];

- Quy hoach chuyén nganh xt ly chat thai ran tha d6 Ha Néi theo
Quyét dinh phé duyét s6 609/QD-TTg nam 2014 (QH 609) [5];

- Quy hoach chuyén nganh Giao théng van tai tha d6 Ha No6i
theo Quyét dinh phé duyét s6 519/QD-TTg nédm 2016 (QH 519) [6];

- Quy hoach phong chéng [0 va quy hoach dé diéu hé théng
song Hong, séng Thai Binh theo Quyét dinh phé duyét s6 257/Qb-
TTg nam 2013 (QH 257) va Quyét dinh diéu chinh s 429/Qb-TTg
nam 2021 (QH 429) [71.

Day la cdng cu phép ly quan trong trong viéc quan ly ha tang ky
thuat noi chung va c6t xay dung néi riéng tai dé thi trung tam Ha
Noi. Tuy vay D6 an quy hoach thoat nudc theo QH 725 gop chung
ca thoat nudc mat va thoat nudc thai, khong bao quat dugce c6t xay
dung tai d6 thi trung tam Ha Noi. Gan day Thong tu s6 04/2022/TT-
BXD cuia Bé Xay dung va Quyét dinh s6 700/QD-TTg cla Thu tudng
Chinh phu phé duyét nhiém vu diéu chinh quy hoach chung thu dé
Ha Néi da quy dinh tach riéng quy hoach chuyén nganh thoat nudc
thanh 2 d6 an déc lap lam co s& quan ly cao d6 nén theo dung quy
hoach dugc duyét [11]:

-D6 an chuyén nganh quy hoach cao d6 nén va thoat nudc mat
d6 thi: xac dinh va thé hién cao d6 nén xay dung cho cac khu vuc dé
thi va cac dudng phd chinh theo luu vuc thoat nudc, d&m bao kiém
s0at ngap ung va tiéu thoat IG; vi tri, quy mo cac cdng trinh dau moi;

- D6 an chuyén nganh quy hoach thoat nudc thai d6 thi.

3.2. Hoan thién hé théng dé an quy hoach db thi

Sau khi QHC 1259 dugc phé duyét, TP Ha Noi ban hanh Quyét
dinh s& 72/2014/QB-UBND vé lap, thdm dinh, phé duyét nhiém vu
va quan ly theo d6 an quy hoach db thi [12]. Tuy nhién viéc 1ap quy
hoach phan khu dién ra chdm do nhiéu yéu t6 va phai mat 10 nédm
thi Ha Noi mai ph kin dugc tat ca 38 quy hoach phan khu. Trong

thai gian d6, Thanh phé quan ly cao do nén va thoat nudc theo dé
an QH725 nén muic d6 chi tiét va tinh chinh xac khong dam bao dan
dén hién tugng loan chudn c6t nén gila cac khu vuc chic nang
trong do thi.

Cac d6 an quy hoach @6 thi va dé an quy hoach chuyén nganh
la cdng cu phap ly vé cung quan trong nén Ha Néi can nhanh chéng
hoan thién hé théng dé an ké trén dé c6t xay dung dugc quan ly
theo dung quy hoach dugc duyét.

4.HOAN THIEN NOI DUNG COT XAY DUNG TRONG CAM
MOC QUY HOACH CHI TIET

4.1.Dé xuat diéu chinh, b8 sung néi dung Théng tu
10/2016/TT-BXD

Théng tu 10/2016/TT-BXD [10] d& c6 quy dinh kha cu thé vé
quan ly theo méc gidi ngoai thuc dia. Tuy nhién thuc t& méc gidi
quy hoach chung, phan khu hau nhu khéng thé thuc hién, méc gidi
quy hoach chi tiét thi€u théng tin c6t xay dung theo quy hoach.
Theo phan tich bai bao s ra 09-2023 [15], tac gia dé xuat hoan thién
ndi dung Thong tu 10/2016/TT-BXD nhu sau:

- B6 ndi dung cdm méc gidi véi d6 an quy hoach chung va dé an
quy hoach phan khu vi khong kha thi do dia ban qua rong, dong
thai cac d6 an nay thuang xuyén diéu chinh quy hoach sau khoang
thai gian nhat dinh;

- Viéc cam méc véi d6 an quy hoach chi tiét kha thi (do it diéu
chinh quy hoach) va rét can thiét dé cac bén lién quan thuc hién dy
an dau tu, thi cong xay dung. Tac gia dé xuit b6 sung nodi dung cam
ma&c gidi véi d6 an quy hoach chi tiét trén co s& tham khao nghién
clu cGa TS Chu Van Hoang [14] d€ hoan thién théng tu 10/2016/TT-
BXD.

Théng tin day du trén moc gidi bao gom:

-Tén moc (TD: mée tim dudng; CGD: méc chi gidi dudng dd; RG:
m&c ranh gidi khu vuc chiic nang dé thi; MTC: méc tham chiéu);

- Dinh vi tim mé&c theo hé toa d6 Quéc gia;

- Cao d0 thiét ké theo quy hoach.

Cau tao cac loai méc gidi:

Hinh 5. Cdu tao mdc gidi ngoai thuc dia theo luat dinh: mdc tim dutng (TB), mdc chi
gidi dudng do (CGB), mdc ranh gidi (RG) [14]

Hinh 6. B3 sung thong tin cao dd quy hoach (Z) trén mat mdc T9, (GD, RG

ISSN 2734-9888 | 01.2024 XAY1DUNG |133



NGHIEN CUU KHDA HOC

Bdng 1. Dé xudt hoan thién néi dung cdm méc gidi théng tu 10/2016/TT-BXD

Quy dinh hién tai vé cdm méc gigi

Pé xuat ndi dung bd sung Quy dinh vé cdm méc giGi

rd cac thong s6 quy dinh vé chi gidi xay dung, cot xay
dung

i theo Thong tu 10/2016/TT-BXD theo Thong tu 10/2016/TT-BXD
Cam méc gi6i déi véi d6 an quy hoach chi tiét 1/500 dugc duyét
1 Méc tim dudng cac tuyén dudng, tuyén ngd du kién | BS sung: Ngoai nhiing thdng tin dinh vi toa dd, trén mdt méc phdi thé hién
xay dung mdi hodc cai tao trong khu vuc quy hoach | cao dé thiét ké quy hoach cia tim dudng
Méc chi gigi dudng dé cac tuyén dudng, tuyén ngd
du kién xay mdi hodc cdi tao trong khu vuc quy | BS sung: Ngodi nhiing théng tin dinh vi toa dd, trén mét méc chi giGi dudng
2 hoach. Trén mat méc chi gidi dudng dé phaithé hién | dé phdi thé hién cdc thong sé quy dinh cao dé thiét ké quy hoach ctia chi gici

dudng dé, chi gidi xdy dung

Méc ranh gidi khu vuc cdm xay dung, bao gobm cac
m&c xac dinh ranh gidi khu vuc cam xay dung, khu
bdo tén, tédn tao di tich lich s, van hoéa va khu vuc
can béo vé khac trong khu vuic quy hoach

BG sung: Méc gidi xdc dinh ranh gidi khu vuc cdm xdy dung bao gém cdc méc
xdc dinh ranh gi6i khu vuc cém xdy dung, khu bdo tén, tén tao di tich lich su,
vdn héa va khu vuc cdn bdo vé khdc trong khu vuc quy hoach; khu dé thi méi;
khu vuc lang x6m dé thi héa; khu ddt mat nudc, hé diéu hoa; khu vuc ngdp li
tam thoi va cdc truc tu thdy tiéu thodt nudc chinh cua dé thi. Ngoai nhiing
théng tin dinh vi toa dé, trén mdt méc phdi thé hién cao dé quy hoach (khéng
ché) tai ranh gidi tiép gidp ctia cdc khu vuc chiic ndng ké trén.

Méc gidi day du théng tin nhu trén la cong cu hiru hiéu cho céc
bén lién quan (co quan quan ly nha nudc, thanh tra xay dung, chu
dau tu, tu van thiét k&, nha thau thi céng) quan ly cét xay dung ngoai
thuc dia, tranh tinh trang loan c6t nén dong thdi bao vé cac hanh
lang thoat 10 khoi 1an chiém.

4.2. Dé xuat quan ly, giam sat cét xay dung theo méc gigi
Quy hoach chi tiét thuc dia

Cong tac quan ly c6t xay dung do thi ngoai thuc dia dang can cu
vao hé so quy hoach da dugc phé duyét:

- Quan ly c6t xdy dung tai ranh gidi tiép gidp giia khu dé thi méiva
khu ddn cu hién hau: Can c vao méc ranh gidgi dugc cdm ngoai thuc
dia, co quan quan ly phdi hgp véi cong dong dan cu thuc hién quan
ly c6t xay dung theo dung quy hoach duoc phé duyét;

- Quan ly cao @b quy hoach tai tim dudong: Cac tuyén dudng xay
ma&i can tuan tha theo ding cao do quy hoach tim dudng quy dinh
trén mat méc. Cac tuyén dudng cai tao can boc bo 16p két cau ao
dudng ca dé lam lai I6p 4o dudng méi ddm bao cao d6 tuyén dudng
sau khi cai tao khéng chénh léch cét so véi cao d6 nén céng trinh
hai bén duong;

- Quan ly cét xdy dung céng trinh: c6t xay dung theo gidy phép
xdy dung thudng cén ci vao cét via hé hodc cét cong trinh xung
quanh. Vi vay, viéc quan ly cot xay dung céng trinh theo tuyén phé
sé dugc can cit vao méc chi gigi dudng do tuyén dudng. Théng tin
vé cao d6 quy hoach tai chi gid¢i dudng do va chi gisi xay dung trén
mat mac gilp cac bén lién quan c6 thé kiém tra, gidm sat thuan tién;

- Quan ly cao d6 nén tai khu ddt mdt nudc, hé diéu hoa, khu vuc du
kién ngdap tam thai khi cé mua I, cdc truc tiéu thodt nuéc chinh cda dé
thi: Théng tin cao d6 khéng ché trén mat méc gii cdm ngoai thuc
dia co vai trd dac biét quan trong trong viéc quan ly cao dé nén
chéng 1an chiém ao hé va truc tiéu thoat nudc, pham vi cho phép
ngap tam thai mua 1G nham tang dung tich diéu tiét, gidam thiéu
ngap ung cho dé thi.

5.HOAN THIEN GIAI PHAP CONG TRINH QUAN LY KY THUAT
COT XAY DUNG

Bén canh gidi phéap phi cong trinh ké trén, tac gia dé xuat mot
s6 giai phap cong trinh xt ly cao d6 nén ddi véi khu vuc do thi trung
tam Ha Noi:

5.1. Giai phap tén cao nén xay dung

Cao d6 nén xay dung dugc tén 1én phai dam bao yéu cau theo
cong thuc:

134/ XAYDUNG 01.2024 | ISSN 2734-9888

Hxa = HS})ZX +Hu+a

Hxa: Cao do xay dung (cao dd thap nhat) cia nén khu dat xay
dung (m)

Hpi*: Cao d6 muc nudc tinh toan ting véi tan sudt P% theo quy
dinh (m)

Hiu: D6 1an sut cta nén dat

a: Chiéu cao an toan cho phép, lay bang 0,3m déi vai dat dan
dung va 0,5m déi véi dat cong nghiép

Tan suat P (%) lua chon tuy thudc vao tiing luu vuc, tuan tha quy
chudn hién hanh, khéng mau thudn véi cac quy hoach da dugc
duyét:

+ Luu vuc s6ng Nhué: Tan suat lua chon P=1%

+ Luu vuc séng Tich, séng Ca Lé....: Tan suat P=3%-10%

+ Luu vuc céac séng ndi dong khéng cé tram theo déi thuy van:
cao do6 lva chon cao hon cao d6 rudéng tu (0,7-1,5) m.

+ Trudng hgp khu vuc ngoai dé séng : Nhiing khu vuc ven séng
(sdbng Hong, Pudng, Nhué...) va bai boi gilta sdng tuan thd nghiém
ngdt theo Quy hoach chung, quy hoach phan khu va ddc biét la quy
hoach phong chéng 1 va quy hoach dé diéu hé théng séng Héng,
song Thai Binh (Qb s6 257/QP-TTg clia Thu tudng Chinh phu) [7].

5.2. Giai phap xily chénh léch cét xay dung

Trudng hgp co su chénh léch c6t gitta khu ch va khu mai, tuy
vao do chénh cao ma c6 giai phap ky thuat phu hop.

5.2.1.D6 chénh cao cét xdy dung giira khu cii va khu méi Ién
hon 0.5m

- Néu xay dung sat nhau thi phai ngan cach bang ké/tudng chan
gitia hai khu vuc chénh c6t I6n, déng thai st dung tram bom cuc bd
dé€ bom cudng buc thoat nudc tir khu cii ra khu méi xay dung;

- Néu xay dung khong sat nhau thi khoang & gitia khu méi va
khu dan cu hién hiru phai bé tri ving d&ém xanh déng vai trd chuyén
ti€p c6t nén xay dung va la noi bo tri khéng gian mat nudc (hé diéu
hoa, kénh/muong hd) phuc vu thodt nudc ctia khucii.

7 _]
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Hinh 7. Gidi phap st dung viing dém xanh khi d9 chénh cot xay dung I6n




www.tapchixaydung.vn

5.2.2.D6 chénh cao cét xdy dung giita khu ci va khu méi nhé
hon 0.5m

Trudng hgp nay c6 thé st dung gidi phap ky thuat nhdm can
bdng miéng xa thoét nudc gitta khu ci va khu mai:

- D3i véi khu vuc mdi xay dung: sir dung céng tron bé tong c6t
thép vé6i do sau chén cong téi thiéu theo quy dinh 1a 0.7m;

- DGi véi khu dan cu ci: sit dung cong hop bé tdng cot thép
(BTCT) véi d6 sdu chon c6ng giam con 0.4m dé miéng xa thoat nudc
gilta khu cti va khu mdi tuong duong nhau, tir 6 dau néi céng thoat
nudc tir khu cii thoat sang khu mai ra hé théng khu vuc.

Hinh 8. Gii phdp stt dung cong hdp BTCT khi dd chénh ¢6t xay dung khong Idn hodc
st dung bom cu@ng bic khi do chénh c6t Ion

6. KET LUAN VA KIEN NGHI

6.1. Kétluan

Qua nhiing nghién ctu thuc trang va yéu té tac dong quan ly
c6t xay dung tai d6 thi trung tam Ha Noi, tac gia da dé xuat cac giai
phap:

- Hoan thién bd may t6 chuic, nhan luc va cong cu quan Iy nham
khac phuc nhiing tén tai cht quan trong boé may quan ly (thiéu dong
bo, linh vuc quan ly chéng chéo, méc gidi thi€u thong tin, thanh tra
giam sat cot xay dung khéng hiéu qua);

- Hoan thién hé thong dé an quy hoach nham khac phuc nhiing
tac dong khach quan do céng tac quy hoach d6 thj gay ra;

- Hoan thién gidi phap quan ly ky thuat cét xay dung nham diéu
hoa cao dé gidm ngap ung do thi, khac phuc tinh trang chénh léch
c6t xay dung gilra khu dan cu cii va khu dé thj mdi.

Nhlng gidi phap dé xuat mang tinh thuc tién, gan vai thuc té
quan ly, c6 thé xem xét ap dung cho thanh phé Ha Néi cing nhu
cho cac dé thi tuong déng dang gap cac van dé trong quan ly c6t
xay dung.

6.2. Kién nghi

DPé nhiing gii phap dé xuat c6 thé ap dung thuc tién nang cao
hiéu qua quan ly, ki€n nghi B&, Nganh, TP Ha Noi:

- Slta d6i, hoan thién ndi dung Théng tu s6 10/2016/TT-BXD «
Quy dinh vé cam m&c gidi va quan ly moc gidi theo quy hoach chi
tiét xay dung ». Thuc hién cam méc gidi theo hé so quy hoach chi
tiét dugc duyét véi day da nédi dung théng tin vé cao d6 xay dung
theo quy dinh;

- Thyc hién dé an téi cdu tric bé may quan ly ha tang ky thuat
tai S8, Phong chuyén moén thanh phé theo hudng phan nhom linh
vuc moét cach tuong déng. Thudng xuyén té chic cac khoa boi
dudng chuyén mon cho can b quan ly trong linh vuc ha tang ky
thuat va c6t xay dung.

-Thanh Idp Trung tdm quan ly di liéu HTKT truc thudc Co quan
chuyén mén cap thanh phé dé téng hop tat ca co sé dir liéu diing
chung, tién t&i tng dung cdng nghé 4.0 nhu GIS/BIM quén ly do thj
théng minh.
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Danh gia chuyén vi muc tiéeu nha cao tang
chiu dong dat co xet bién dang nén su dung
phuong phap tinh MPA va CSM két hop

Target displacement of high-rise buildings subjected to earthquake ground motions using
MPA-CSM procedure considered soil-structure interaction
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TGM TAT

Xac dinh chuyén vi myc tiéu trong quy trinh phan tich tinh phi tuyén céc
cang trinh chiu dia chén 14 mat buac tinh quan trong, 13 tign dé dé danh
gi dap tmg cia he két cau dudi tac dung cia dang dat. \i vay, viec danh
gid si chinh xdc va d@ sai lach cia chuyén vi myc tigu 13 rét cén thiet.
Nghin ctu nay danh gig sur chinh xac va da sai léch cia chuyén vi muc
tieu duge xac dinh bing phuong phap MPA - CSM ket hop (Modal
Pushover Analysis - Capacity Spectrum Method) ddi vai hé khung thép
phang 3. 3. I8 tAng chiu tac dong cia hai ba dang dé&t xay ra véi tan suét
3 2% va 10% trong al) ndm, trong hai trueng hop cd va khang co xét
den bién dang nén. K&t qua phan tich cia phuong phap dé xuat MPA -
CSM ket hop duoc so sanh vai két qué tir phuong phap phan tich day
dén chuan SPA (Standard Pushover Analysis), phuong phap MPA (Modal
Pushover Analysis), phuong phap MPA - CSM mode | (chi xét dang dao
daing ddu tién) va phuong phap phan tich phi tuyén theo mién thai gian
NL-RHA (Nonlinear Response History Analysis).

Tir khda: Phan tich tinh phi tuyén; chuyén vi muc tiéu; phan tich
déy dan; MPA - CSM; twong tac dét nén.

ABSTRACT

One of critical steps of nonlinear static pushover analysis
procedures is to predict the target displacement of monitoring
point, which is usually the roof when buildings are analyzed. This
research aims to assess the bias and accuracy of the target
displacements predicted by the Modal Pushover Analysis
combined with the Capacity Spectrum Method (MPA - CSM)
procedure when it is applied to 3, 9, 18- storey steel frames due
to two sets of strong ground motions having 2% and 10%
probability of being exceeded in 50 years. The influence of soil-
structure interaction (SSI) was taken into account in this study.
The results of the MPA - CSM method were compared with the
results from Standard Pushover Analysis (SPA), Modal Pushover
Analysis (MPA), MPA - CSM (mode 1) procedure and "exact” results
from Nonlinear Response History Analysis (NL-RHA).

Key words: Nonlinear static Procedure; target Displacement;
standard pushover analysic; MPA - [SM:  Soil-Structure
Interaction.

1. GIGI THIEU

Danh gia tac ddong cua ddng dat dén céng trinh cliing nhu tng
xU cla két cau khi chiu dong dat c6 thé dugc udc tinh mot cach
“chinh xac” dua trén phuong phéap phan tich phi tuyén theo mién
thoi gian NL - RHA (Nonlinear Response History Analysis). Tuy
nhién, phuong phap nay cé mot s6 han ché: thoi gian xay dung mo
hinh tinh toan, cac thong s6 dau vao, viéc tinh toan va xu ly két
qua mat nhiéu thai gian... lam cho viéc st dung phuong phap nay
trong tinh toan thuc té c6 nhing kho khan nhat dinh. Do d6, dé
khac phuc nhiing han ché nay, cac phuang phéap va cac mé hinh
tinh toan don gidn hon da dugc dé xuat dé udc tinh tac ddng cla
doéng dat dén cong trinh.

Phan tich tinh phi tuyén da dugc phat trién trong nhiéu nam
qua va da tré thanh phuong phéap duogc st dung phé bién trong
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thiét k& va danh gia cong trinh chiu déng dat. Nhiéu cong trinh
nghién ctu khac nhau vé phuong phéap phan tich tinh da dugc
céng bé: phuong phap phé kha nang CSM (Capacity Spectrum
Method) [1], phuong phap hé s6 chuyén vi DCM (Displacement
Coefficient Method) [2], va phuong phép phan tich ddy dan MPA
(Modal Pushover Analysis) do Chopra va Goel dé xuat nam 2000
[3]. Trong s6 cac phuong phap tinh phi tuyén dugc dé xudt,
phuang phap MPA la phuong phap cé nhiéu uu diém vugt troi vi
¢ xét dén doéng gop cla cac dang dao déng bac cao, hon nia
chuyén vi muc tiéu ctia hé mét bac tu do tuong duang dugc xac
dinh bang cach gidi phuong trinh phi tuyén theo mién thai gian
nén két qua dy bao rat tét. Tuy nhién, viéc nay kha phtc tap va
mat nhiéu thai gian tinh toan. Vi vy, dé€ gidm bét nhiing kho khin
trong viéc thuc hién qui trinh phan tich MPA, nghién ctu nay dé
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xuat quy trinh phan tich tinh MPA - CSM két hgp. Trong dd, véi uu
diém la xac dinh nhanh chéng chuyén vi muc tiéu cda nha cao
tang chiu déng dat bang dé thi, phuong phap CSM dugc dé xuat
thuc hién dé thay thé budc tinh xac dinh chuyén vi muc tiéu ctia hé
trong tién trinh ctia phuong phap MPA gitp don gian hoa qui trinh
thuc hién cia phuong phap MPA.

Bai bao thuc hién véi muc dich nham danh gia su chinh xac va
d6 sai léch clia chuyén vi muc tiéu dugc du bao bing phuong
phap dé xuat MPA - CSM két hgp cho hé khung phéng cao tang cé
xét dé€n anh hudng clia yéu t6 tuong tac nén - két cdu bén trén SSI
(Soil-Structure Interaction).

Viéc danh gia su chinh xac va dé sai léch ctia phuong phap dé
xudt MPA - CSM dugc thuc hién bang cach so sanh vai két qua
phan tich cia phuong phap phan tich ddy dan chudn SPA
(Standard Pushover Analysis), phuong phap MPA (Modal Pushover
Analysis), phuong phép MPA - CSM mode 1 (chi xét dang dao déng
dau) va phuong phap phan tich phi tuyén theo mién thai gian NL-
RHA (Nonlinear Response History Analysis).

2. PHUONG PHAP MPA - CSM KET HOP

Quy trinh thuc hién cta phuong phap MPA - CSM két hgp dé
Xudt gém cac budc sau:

1. Tinh cac tan s6 dao déng tu nhién, wn, va cac vector dang
dao dong (mode shape), ¢ , cho céc dang dao dong clia cong
trinh.

2. Déi véi dang dao déng thi n, xay dung dudng cong day dan
biéu dién méi quan hé gilta luc cdt day va chuyén vi mai (Von-tm)
bang cach phan tich tinh phi tuyén céng trinh, dung luc phan phéi

S, =Md, v6i m la ma tran khéi lugng.

3. Chuyén d6i dudng cong day dan sang phd kha nang bang
cach st dung quan hé:

S — Vbn S — urn
2 M: 1 ¢ Fn¢rn (1)

4. Vé phé kha nang va phd thiét k& trén cung dé thj gia téc-
chuyén vi ADRS (Acceleration-Displacement Response Spectrum).

5. Xéac dinh chuyé&n vi muc tiéu cla cdng trinh bing cach xac
dinh giao diém clia phé kha nang va phé thiét k&, Dy.

6. Tinh toan chuyén vi dinh muc tiéu cGa hé nhiéu bac tu do,
Umo, Ung v&i dang dao déng th n clia hé tu phuong trinh:

U = rn¢m Dn )

7. Rut ra két qua mong mudn, r, t dit liéu dudng cong day
dan khi chuyén vi dinh bang chuyén vi umo

8. Lap lai budc 2 dén budc 7 ting véi cac dang dao déng bac
cao theo yéu cau vé do chinh xac.

9. Xéac dinh phan Ung téng, rweacswm, bang cach t8 hgp phan
Ung cla cong trinh (ng vdi nhiéu dang dao dong bang cach su
dung t6 hgp SRSS:

vpa-csm =

3)

3. MO HINH PHAN TiCH

Mé hinh dugc st dung dé phan tich va danh gia 1a mé hinh
khung thép phang vai s6 tang lan luct 13 3, 9, va 18 tang (Hinh 1)
da dugc gidi thiéu bai Chintanapakdee va Chopra [4] v&i cac thong
s0: chiéu cao tang la 144 in, bé rdng nhip la 288 in, khéi lugng moi
tang la 200 kips. Phi tuyén hinh hoc va phi tuyén vat liéu déu dugc
xét dén trong nghién clru nay. Gia thiét khap déo chi hinh thanh &

hai ddu mut dam va chan cot tang 1 theo mo hinh dam yéu - cot
khée khi moment do téi trong tdc dung vugt qua moment chay
déo My, phan con lai ctia méi cau kién van lam viéc dan héi. Mé
hinh can theo Rayleight dugc s& dung trong nghién cdu nay.
Théng tin chi tiét vé cac mé hinh phan tich c6 thé dugc tim thdy
trong tai liéu [4].

A 16
17

- 9 [

g 2 g

3

3 ; 3 3

- 2 2 2
- 1 1 1
= 4 -4 b =4 -
Lii=~ = *1li= i=*1ii- i

BT 288
Hinh 1. Mo hinh hé khung phan tich [4]

4. MO HINH PAT NEN

DPé& danh gia day da phan (ing clia céng trinh dudi tac déng cla
déng dat, mé hinh tuong tac gitia dat nén va két cdu dugc xem xét.
Mé hinh tuong tac SSI dugc thuc hién dua trén mé hinh dam trén
nén phi tuyén Winkler - BNWF (Beam-on-Nonlinear-Winkler-
Foundation) [5] nham mé phdng (ng xi cta hé két cau va nén
mong (Hinh 2). Cac thong s6 vé d cung, stic khang cat cda nén
dat theo phuong ngang va phuong ding dugc moé phong bang
cac 16 xo phi tuyén [5]. Mé hinh tuang tac nay dugc thuc hién voi
su hd trg cia phan mém OPENSEES [6]. Quy trinh tinh toan, phan
tich dugc st dung chuong trinh tu viét dung ngén ngi lap trinh
Matlab [7].
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Hinh 2. M6 hinh tuong tac dat nén - két cdu (SSI)
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5. GIATOC NEN

D liéu dong dat dugc dung dé thuc hién trong nghién ciu
nay la 20 tran dong dugc chia thanh 2 bo, mbi b c6 10 tran dong
dat co6 tan suat la 10% trong 50 nam (LAT0IN50) va 10 tran déng
dat c6 tan sudt la 2% trong 50 nam (LA2IN50) nghia la chu ki xay ra
1 lan trong 475 nam va 2475 nam tucong Ung [8], dugc trinh bay
trong Bang 1 va Bang 2. Vi cdc phuong phéap phan tich tinh phi
tuyén da dugc chiing minh c6 d6 chinh xac gidam khi Gng x{ ctia
két cau di sau vao mién phi tuyén [9-11] nén hai bé di liéu duoc
chon la tap hop céc tran dong dat co6 cudng d6 manh nham danh
gia sau hon va triét d€ hon két qua chuyén vi muc tiéu ctia phuong
phap MPA - CSM dé xuat.

6. KET QUA PHAN TiCH

6.1. DPudng cong day dan (Pushover curve)

Pudng cong ddy dan thé hién mé&i quan hé gitia luc ct day -
chuyén vi dinh clia két cdu va dai dién cho toan bé phén tng cla
két cau. Budng cong day dan cla hé khung trong nghién cdu nay
dugc trinh bay & Hinh 3 va Hinh 4 thé hién ré rang hai giai doan
lam viéc clia hé két cau: dan héi va khong dan héi.

6.2 Chuyén vi muc tiéu (Target displacement)

Chuyén vi muc tiéu cia hé khung dugc xac dinh bang phuong
phap MPA - CSM dudi tac déng cla bé dir liéu ddng dat (20 tran)
dugc thé hién bang ki hiéu (X) trén dudng cong day dan va dugc
trinh bay & Hinh 3 va 4. Két qua phan tich cho thay phan I6n
chuyén vi muc tiéu clia hé nam trong mién khéng dan héi, diéu
nay cho thay két cau bi dan sau vao mién phi tuyén. Dudi tac déng
cla céc tran ddng dat khac nhau, gia tri chuyén vi muc tiéu dugc
xac dinh 1a khac nhau, chuyén vi muc tiéu cé gia tri cang I6n tuong
ung vai bo dong dat cd cudng do I6n (LA2IN50), ngoai ra, vai cung
hé khung, cing di liéu déng dat hé lién két ngam cing (fixed -
base) c6 chuyén vi muc tiéu dugc xac dinh nhé hon so véi hé xét
tuong tac SSI.

Bang 1. Dit liéu 10 tran dong dat tan sudt xay ra 10% trong 50
nam [8]

. ... | Khoang

Ky Tran dong dat, vi tri leong q,? cach i

hiéu dong dat (cm/s?)
(km)

LAO1 1940 Imperial Valley, EI Centro 6.9 10 452
LA02 1940 Imperial Valley, EI Centro 6.9 10 662
LA03 1979 Imperial Valley, Array #05 6.5 4.1 386
LA04 1979 Imperial Valley, Array #05 6.5 4.1 478
LA05 1979 Imperial Valley, Array #06 6.5 1.2 295
LAO6 1979 Imperial Valley, Array #06 6.5 1.2 230
LA07 1992 Landers, Barstow 73 36 412
LAO8 1992 Landers, Barstow 73 36 417
LA09 1992 Landers, Yermo 73 25 509
LA10 1992 Landers, Yermo 73 25 353

Bang 3 trinh bay sai léch két qua chuyén vi muc tiéu trung binh (%)
dugc du doan bdi cac phuong phap tinh SPA, MPA, MPA - CSM
(mode1) so véi két qua tir phuong phap chinh xac theo mién thai gian
NL-RHA khi hé chiu tac déng clia hai b6 dong dat trong trudng hgp hé
ngam cung (Fixed Base). Bang 4 trinh bay két qua tuong tu cho hé cé
xét dén tuong tac dat nén - két cdu SSI. Két qua cho thady chuyén vi
muc tiéu dugc dy doan bdi cac phuong phap tinh c6 xu hudng kém
chinh xac khi chiéu cao cong trinh tang 1én, hodc dao déng nén cé
cuong doé tang 1én. Xu hudng nay dung cho ca hai trudng hgp co va
khong c6 xét tuong tac SSI khi phan tich céng trinh. Két qua ciing cho
thdy chuyén vi muc tiéu ti phuong phap dé xudt MPA - CSM ¢ sai s6
kha 16n khi so sanh vai phuong phap phan tich MPA. Diéu nay cho
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thdy rang chuyén vi muc tiéu dugc xac dinh bang viéc phan tich truc
ti€p phuang trinh ddng hoc phi tuyén cé dé chinh xac cao hon hén so
véi viéc xac dinh chuyén vi muc tiéu bang phuong phép CSM théng
qua dé thi, sai s6 tuong ty khi so sanh két qua chuyén vi muc tiéu ctia
phuong phap MPA - CSM (mode 1) véi phuong phap SPA. Két qua
phan tich cling cho thay rd cac dao déng cao anh hudng dang k& dén
két qua phan tich clia cac phuong phap tinh. Phuong phap MPA té ra
tin cay hon so vdi phuang phap SPA khi cho két qua sai s6 thap hon,
tuong ty khi so sanh phuong phap MPA - CSM va MPA - CSM mode 1.

Dai vdi cac cong trinh thap tang va cudng do dong dat yéu, sai
s6 chuyén vi muc tiéu dugc du bao bdi cac phuang phap tinh MPA,
SPA, MPA - CSM, MPA - CSM mode 1 |a tuong déi tét.

Bang 2. Dir liéu 10 tran dong dat tan sudt xay ra 2% trong 50
nam [8].

. ... | Khoang

Ky Tran dong dat, vi tri L S

hiéu dong dat (cm/s?)
(km)

LA 1995 Kobe 6.9 34 1285
LA12 1995 Kobe 6.9 34 903
LA13 1989 Loma Prieta 7.0 3.5 410
LA14 1989 Loma Prieta 7.0 3.5 464
LA15 1994 Northridge 6.7 75 854
LA16 1994 Northridge 6.7 7.5 925
LAT7 1994 Northridge 6.7 6.4 909
LA18 1994 Northridge 6.7 6.4 1304
LA19 1974 Tabas 74 1.2 793
LA20 1974 Tabas 14 1.2 973

Bang 3. Sai léch két qua chuyén vi muc tiéu trung binh (%) cla
phuong phap SPA, MPA, MPA - CSM (Mode 1), MPA - CSM so véi
két qua tir phuong phap chinh xac theo mién thai gian NL-RHA khi
hé chiu tac dong clia hai bé dong dat trong truong hop lién két
modng la ngam cuing (fixed - base)

HE LIEN KET NGAM (Fixed Base)

LA10IN50 LA2IN50
MPA - MPA

(M| MPA- -CM | MPA

SPA| MPA Mode | (SM SPA-| MPA Mode | -CSM
1 1

3Tang 1,05 | 1,05 3,39 339 | 407 | 407 | 13,71 | 13,71

9Tang | 1204 | 874 | 14,62 | 1455 | 19,36 | 1034 | 32,52 | 32,33

18Tang | 19,16 | 14,02 | 4518 | 46,74 | 27,28 | 17,55 | 67,73 | 68,14

Bang 4. Sai léch két qua chuyén vi muc tiéu trung binh (%) cda
phuong phéap SPA, MPA, MPA - CSM (Mode 1), MPA - CSM so vdéi
két qua tir phuang phap chinh xac theo mién thai gian NL-RHA khi
hé chiu tac déng cta hai bé dong dat trong trudng hgp lién két
mong la SSI

HE LIEN KET SSI
LA10IN50 LA2IN50
MPA- MPA
M | MPA- -CSM | MPA
SPA| MPA - hiode | oM | PR | MPA L hode | -com
1 1

3Tang 213 | 213 | 41 47 422 | 422 | 1563 | 15,63

9Tang | 18,56 | 10,27 | 26,43 | 2632 | 2517 | 13,12 | 40,28 | 40,13

18Tang | 2539 | 18,23 | 62,57 | 63,24 | 39,46 | 23,18 | 81,82 | 83,18
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Hinh 3. Dudng cong kha nang va chuyén vi muc tiéu trung binh cda khung 3,9,18 Hinh 5. Tép hop céc diém chuyén vi dinh cta hé khung 3, 9, 18 ting (ngam) (ing véi
tang (ngam) & dang dao dong dau tién khi chiu 2 bd dong dat hai bo dir liéu dong dat

Hinh 4. Dudng cong kha nang va chuyén vi muc tiéu trung binh cda khung 3,9,18 Hinh 6. Tap hop cac diém chuyén vi dinh ctia hé khung 3, 9, 18 tng (SSI) (ing véi hai
tang (SSI) & dang dao dong dau tién khi chiu 2 bo dong dat b dit liéu dong dat
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Hinh 5, 6 bi€u dién chuyén vi muc tiéu theo 1 dang khac nham
danh gia chuyén vi muc tiéu dugc du bao bdi cac phuong phap
tinh & nhiéu géc d6 khac nhau. Truc tung trinh bay chuyén vi muc
tiéu dugc xac dinh bang cac phuong phép tinh Urses, truc hoanh
thé hién gia tri chuyén vi muc tiéu theo phuong phap chinh xac Ur
~L-rHA) NG VG tiing bo déng dat va tling hé két ciu tuong Ung. K&t
qud cho thdy, chuyén vi muc tiéu & khung 3 tdng & tit ca cac
trudng hop bam kha sat dudng chudn c6 hé sé goc bang 1, diéu
nay déng nghia vaéi viéc chuyén vi muc tiéu dugc du bao béi cac
phuong phap tinh & cac cong trinh thap tang c6 dé chinh xac cao.
DO phan tan ngay cang tang khi chiéu cao cong trinh tang 1én, cac
diém chuyén vi nam phia dugi dudng chuan cho thay chuyén vi
muc tiéu dugc du bdo theo cac phuong phép tinh cé gid tri bé hon
chuyén vi muc tiéu dugc xéac dinh theo phuong phap NL - RHA va
nguagc lai, gia tri du bao theo cac phuong phap tinh cé gié tri du
bdo vugt qua gia tri chinh xéac khi cac diém chuyén vi ndm phia
trén dudng chudn. P phan tan cta chuyén vi muc tiéu ting lén
dang ké khi xét dén tuang tac nén SSI & cac hé khung. Diéu nay
cho thdy d6 chinh xac ctia chuyén vi muc tiéu dugc xac dinh bang
cac phuong phap tinh ngoai yéu té chiéu cao cong trinh, cudng dé
tran déng dat thi tuong tac nén dat - két cau anh hudng dang ké
dén dap tng ctia hé két cau khi chiu dong dat.

7. KET LUAN VA KIEN NGHI

7.1.Két luan

- Chuyén vi muc tiéu du béo bsi phuang phap MPA - CSM cho
két qua tét doi véi cong trinh thap tang. Doi véi cong trinh trung
va cao tang, phuong phap MPA - CSM cho két qua du bao chuyén
vi muc tiéu kém chinh xac khi so sanh chuyén vi muc tiéu véi
phuong phap MPA va NL - RHA. K&t qua nay cho thdy viéc sir dung
phuang phap CSM trong viéc xac dinh chuyén vi muc tiéu trong
tién trinh cta phuang phap MPA - CSM c6 sai s6 kha I6n va anh
hudng truc tiép dén két qud phan tich. Tuy nhién, uu diém cua
phuong phap MPA - CSM két hgp la tinh don gian va khéi lugng
tinh toan rat it so véi phuong phap MPA va NL - RHA.

- Chuyén vi muc tiéu dugc du doan béi cac phuong phép tinh
¢6 xu huéng kém chinh xac hon khi chiéu cao céng trinh tang Ién,
hodc dao déng nén cé cudng dé manh hon. Diéu nay xay ra & ca
hai trudng hgp cé va khong cé xét tuong tac nén khi phan tich
cong trinh chju dia chan.

- Sai s6 chuyén vi muc tiéu clia cac phuang phap tinh c6 xu
hudng tang lén khi hé xét tuong tac SSI, diéu nay cho thay bién
dang nén anh hudng I6n dén dap Ung cta hé khung khi phan tich
tac déng clia dong dat.

7.2. Kién nghi

Vi cac phuong phép tinh phi tuyén la phuong phap s6 nén cac
két qua can dugc kiém chung, so sanh va danh gia véi cac dang
coéng trinh khac nhau. Do d6, dé tai can ma réng phan tich, danh
gia cho cac dang coéng trinh, két cau c6 nhiing dac trung khac
nhau vé nhiéu phuong dién nhu dé ctng, khéi lugng, dac trung
hinh hoc, vat liéu... Ngoai hé két cau da duoc trinh bay, can mé
rong nghién cliu & cac két cdu khéng gian 3 chiéu, cac cong trinh
dac biét va cac loai nén dat khac nhau dé c6 thé 4p dung phuong
phap mot cach hop ly vao thuc té tinh toan.

L&i cdm on: Tac gia xin chan thanh cam on Truong Pai hoc
Bach khoa, Dai hoc Quéc gia TP.HCM da hé trg nghién ctu nay.
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Quan ly va phat trién cay xanh duong phé tai

mot s6 do thi trén dia ban tinh Thai Nguyén

Street tree management and development in some cities in Thai Nguyen province
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'Khoa Kién truc va Quy hoach, Trudng Dai hoc Xay dung Ha Néi

Cha tich Chi héi KTS Canh quan Viét Nam; Email: tuanpa@huce.edu.vn

2Truong Dai hoc Xay dung Ha Noi

TGM TAT

Cay xanh duang phd ludn ca vai tro quan trong trong viéc thiet lap
dic trung khang gian kién tric canh quan va mai trirang da thi. Vai
tro cia nd cang trér nén ri rang hon dudi &p luc coa hign tugng da
thi haa va bign ddi khi hau. Hon nira, he thing cay xanh duing phi
|a m6t trong nhitng y&u td quan trong dang tuyén cia hé sinh thai
da thi. Tai Viet Nam, cac thanh phd lén ndi chung va céc da thi thugc
tinh Thai Nguyén ndi riéng, tic da da thi hoa cao dan dén viec suy
giam va dirt gay cia he thing céy xanh dwang phd rét nghiém trong.
Vi véy, he thiing cy xanh dudrng phd nai rieng va cay xanh da thi nai
chung ngay cang nhan dugc s quan tam tir cac cép chinh quyén,
cac nha khoa hoc, nguiri dan va cong déng xa hdi; dac biet ddi voi
cing tac quan Iy va phét trién cay xanh dudang phd. Ben canh da, dé
cd duge mat he thang cay xanh duang phd phét trién theo huang
bén vitng, thang tin v& thiri gian st dung, cham sdc cay cén phai
dwrge quén Iy, chinh sira, béo céo va xay dung co sé dif ligu cho timg
cy trong mat hé thang thang tin ph hop. Bai bao tap trung danh
gid thue trang quén Iy va phat trién céy xanh duang phd, tir do dé
xudt mat sd gidi vé quan |y va phat trién cay xanh duang phd tai mat
s da thi trén dia ban tinh Thai Nguyén theo hudng phat trién bén
vitng va cai thién mai truing da thi.

Tir khoa: Cay xanh dutng phd; quan Iy va phat trién cay xanh; he
sinh thai da thi; Thai Nguyén.

ABSTRACT

Street trees always play an important role in establishing the
characteristics of landscape architectural space and urban
environment. With the pressure of urbanization and climate
change, the role of streets trees becomes more obviously.
Furthermare, the street tree system is one of the important linear
elements of the urban ecosystem. In Vietnam. the rapid
urbanization |eads to serious reduction and disruption of street
tree systems in large cities in general and cities in Thai Nguyen
province in particular. Therefore, the urban trees system is
increasingly receiving attention from authorities. scientists,
citizens and society; especially for the management and
development of street trees. Besides, to have a sustainable
development of street tree system, the information about trees
used time and maintenance need to be managed, edited, reported
and building a database for each tree in a appropriate information
system. This article focuses on evaluating the current status of
street tree management and development, thereby proposing some
solutions for street tree management and development in some
cities in Thai Nguyen province according to sustainable
development and improvement of the urban environment.
Keywords: Street trees; tree management and development;
Urban ecosystem; Thai Nguyen.

1.DAT VAN BE

Cay xanh béng mat tai tinh Thai Nguyén dai bé phan c6 nguén
g6c tur rting ty nhién, phan con lai la mét s6 cay an qua hodc cay
tréng da dugc thuan duéng trong nhan dan. B dugc st dung trong
dé thi, da s6 nhimng loai cay nay da dugc tréng thir nghiém, thuan
dudng va thich nghi véi diéu kién tu nhién, thé nhudng cta Thai
Nguyén. Bén canh nhimng cay c6 nguén géc trong nudc, mot sé loai
cay dugc nhap vao Viét Nam tir cdc Chau luc khdc nhau nhu: Phuong
Vi ti chau My, Xa ctr va Cau bung ti chau Phi, cac loai Bach dan, Keo
tur chau Uc. Thuc té, nhiing loai cay nay da thich nghi dugc vai diéu

kién séng ctia méi trudng dé thi khéng chi & Thai Nguyén ma &
nhiéu thanh phé khac trén dia ban ca nudc.

Bén canh do, cdy xanh dén mét dé tudi nhat dinh thudng hay bi
sau muc. Viéc ki€ém tra va phat hién bang mat thudng khong thé
triét dé€ duoc. Hau qua la da xay ra nhiing trudng hgp tai nan do
canh cay kho, cay muc, cay réng ruét, gay thiét hai khong it vé ngudi
va cla. Hién tugng nay cang tram trong hon va xay ra thudng xuyén
hon trong mua mua bao. Tai Thai Nguyén, tinh hinh sau bénh va
ma&i mot cling dang 1a van dé I6n. Quy luat cay dén tudi gia céi, thoai
hoa dan, bi sau muc, chét khé can phai chat bo va thay thé cay méi
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la tat y&u va anh hudng khéng nhé dén tham my khéng chi hé
théng cay xanh ma con ca khong gian canh quan quan do thi.

Viéc danh gia thuc trang cay xanh bong mat dudng phé cé vai trd
quan trong trong viéc dé xuat cac giai phap quy hoach va thiét ké cay
xanh gan vai dac trung khong gian, két cu ha tang, via hé va tao lap
ban séc riéng cho khong chi cdnh quan d6 thi ma con tao lap hé sinh
thai tu nhién bén vimng cho cac d6é thi trén dia ban tinh Thai Nguyén.

2.PHAM VI VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién ciru

Bai bdo tap trung vao khdo sat, danh gia hién trang cay xanh
béng mat trén cac tuyén dudng thudc thudc TP Thai Nguyén va
Séng Cong.

2.2. Phuong phdp nghién cuu

Dé& danh gia hién trang va dé xuat dugc cac gidi phap quan Iy va
phét trién cay xanh dudng phé cé tinh kha thi cho cac d6 thi TP Thai
Nguyeén, bai bao da st dung mét s6 phuong phap nghién ctu chinh
nhu sau:

1) Phuong phap diéu tra khao sat va danh gia hién trang cay
xanh dugc thuc hién trén toan bé cac tuyén dudng tai TP Thai
Nguyén va S6ng Cong. Nhém nghién ctu s dung phuong phép
diéu tra khao sat bang mat két hgp chup anh va ghi chép cac noi
dung lién quan dén thanh phan loai cay xanh, chat lugng cay xanh,
ma&i quan hé cay xanh véi ha tang ky thuat... tir d6 danh gia dugc
thuc trang quan ly phat trién cay xanh dudng phé tai hai TP Thai
Nguyén va Song Cong. Day la cd sa thuc tién quan trong cho dé xuat
cac giai phap clia nghién cuu.

2) Phuang phap ké thita, nghién clru ké thira cac két qua nghién
cliu va cdng bé c6 lién quan dén van dé nghién clu trudc day dé
lam co s khai thac di liéu va ggi y cac gidi phap vé quan ly va phat
trién cdy xanh dé thi cho cac dé thi tai Thai Nguyén.

3) Phuong phép phan tich tdng hop duoc 4p dung dé téng hap
cac két qua khao sat, st ly sé liéu va phan tich dit liéu phuc vu cho
dé xuat cac gidi phap vé quan ly va phat trién cay xanh dé thi cho
cac do thi tai Thai Nguyén.

4) Phuong phép chuyén gia dugc ap dung trong viéc xin y kién
tham van cac nha quan ly nha nudc, cac chuyén gia quy hoach, kién
tric cdnh quan va lam nghiép dé thi lién quan dén céng tac quan ly
va phat trién cay xanh dé thi cho cac dé thi tai Thai Nguyén.

3. HIEN TRANG CAY XANH BONG MAT TRONG TREN CAC
TUYEN PUGNG CUA TP THAI NGUYEN VA SONG CONG

3.1. Thuc trang vé thanh phdn loai

Cay xanh dudng phé la mot hinh thiic khong gian xanh dé thi
cé vai trd hét stic quan trong, ching luén gan lién véi cac tuyén
dudng cta Thai Nguyén, la yéu t6 dang tuyén trong viéc két noi va
tao lap mang lugi khong gian xanh dé thi, dong thai la yéu t6 hanh
lang trong hé sinh thai ty nhién do thi.

Theo théng ké, toan TP Thai Nguyén c6 khoadng 7.261 cay xanh
bong mat thudc 70 loai thuc vat; s liéu tai Song Cong la 1.612 cay xanh
boéng mat thudc 22 loai thuc vat trong trén cac tuyén dudng. Cac loai
cay xanh phé bién tai hai d6 thi nay la Bang, Bang lang, Léc ving, Sang,
Sao den, Sau, Xoai,... Nhiing s6 liéu nay cho thay muic do dau tu cho cay
xanh dudng phd clia mot sé dé thi 3 Thai Nguyén con rat nhiéu han ché
vé quy mo nhung lai rat da dang vé thanh phan loai.

Trén thyc té, nhiéu loai cay c6 xuat xud tir nhiéu ngi khac nhau
trén thé gidi dugc thuan hoa va da thich nghi véi diéu kién tu nhién
va thé nhuéng ctia Thai Nguyén, cu thé:

+ Xudt xur tir chau Phi: Xa ctr, Cau bung

+ Xudt xt tir Chau My: Phugng vi

+ Xuat xt tir Chau Uc: Bach dan, Keo
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+ M6t s6 loai cay tir vung gan xich dao nhu: Muéng hoang yén,
Codau...

Cung véi do, rat nhiéu loai cay thudc danh muc han ché tréng
trén dudng phd do yéu té moi trudng, chat lugng cay xanh, nguy co
géy dé trong mua mua bédo van dugc tréng kha phé bién nhu Bach
dan, Béng gon, Keo, Triing ca, Vong déng... nhiéu loai cay an qua
khong c6 nhiéu chiic nang cai thién vi khi hau va cdnh quan van kha
phd bién nhu Céc, Na, Téo dai,... Bén canh dé, su da dang vé thanh
phan loai trén méi tuyén dudng con rat phé bién, nhiéu tuyén
dudng quan trong nhung qué nhiéu thanh phan loai cay béng mat
lam mat di gia tri cdnh quan va tinh hap dan cla cay xanh trong tao
lap ban sic canh quan dudng phd tai thai Nguyén, dién hinh nhu
dudng cach mang thang 8 tai thanh phé Thai Nguyén c6 t6i 42 loai
thuc vat...

3.2. Thuc trang vé siic khée cdy xanh béng mdt tréng trén cdc
tuyén dudng

Mac du cay béng mat cé nhiéu gia tri va loi ich ca vé vat chat,
tinh than va cai thién vi khi hau; nhung chidng van chua dugc su
quan tam ding muc clia cdng dong va xa hoi. Cay xanh hang ngay
van dang bi buc ti va gap nhiéu van dé lién quan dén stic khée, kha
nang sinh trudng va phat trién cda cay xanh.

Cdy nghiéng, d6 ra dudng do thiéu khéng gian séng

Trén nhiing tuyén dudng co via hé hep va dé réng khong déu,
trong qua trinh sinh trudng phat trién, cady xanh c6 xu hudng
nghiéng ra dudng (noi c6 khong gian va chiéu sang tét hon). Mac
du viéc cay nghiéng ra duong nay sé tao béng mat va cdi thién vi khi
hau t6t han cho tuyén dudng, nhung ciing gay anh hudng truc ti€p
dén giao thong va lam gidm di gia tri khong gian kién tric canh
quan dudng phd. Hién tugng nay cang trd nén phd bién khi dé thi
héa phat trién nhanh, cac nha thap tang dan dugc thay thé bang
cac nhalé nhiéu tang; khéng gian dudng phé cang tré nén chat hep,
moi trudng séng clia cay xanh cang bj thu hep. Xu hudng vuon ra
dudng giao thong tim ngudn séng cang tréd nén manh mé hon bao
gid hét.

Hinh 1. Viéc lya chon chling loai cay trong chua phi hgp va trong tai noi thiéu khong
gian song da anh hudng truc tiép tdi chdt lugng canh quan va hoat ddng giao thong trén phd
(6t (g, phudng Trung Vuong, TP Théi Nguyén. (Pham, 2023).

Khéng gian séng thiéu, ré cy dn ludn qudn quanh hé va dé géy khi
mua bdo

Theo Heidger (2006), m&i quan hé giiia tan va ré 1a quan hé thé
tich. Déi v6i cay xanh binh thudng, ci Tm? ré tuong duong véi 4 -
5m?3 tan. Day la mot thé tich gan nhu khong thé tu ¢ dugc trong
diéu kién dudng phé. Bo ré la co quan gép phai nhiéu van dé nhat:
khong da dat va dinh dudng, vudng hé théng ha tang ky thuat (giao
théng, dién, nudc, théng tin lién lac...), dat chat, 6 nhiém, can céi,
thi€u nudc hodc ngap ung, cac tac déng co hoc dé nén, chat pha
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V.v.; N6 anh hudng dén b ré cay rat nhiéu va thudng lam cho cay
kém phét trién.

Cay xanh dudng ph6 & cac do thi tai Thai Nguyén dugc trong
trong nhiing hé cé kich thudc khéng dam bdo tiéu chuan. Xung
quanh hé la vat liéu xdy dung hé théng giao théng da dugc lu len
dam bao yéu cau ky thuat hodc 1a phan vét liéu phuc vu cong tac
hoan thién bé mat. Day khong phai la méi trudng séng ly tudng cua
cay xanh; Sau khi dugc trong, cay xanh chi phat trién bd ré ludn quéin
trong khéng gian chat hep cta hé tréng. Diéu nay di nguoc lai véi
quy luat phat trién tu nhién clia cay xanh, tao su mat can bang gida
phan tan la va bd ré. Do dé, viec d6 gay trong mua mua bao la khéng
thé tranh khoi va gay thiét hai I6n vé ngudi va cda.

Ddc tinh sinh hoc cla cdy xanh

Cay xanh ciing chiu nhiéu anh huéng cda chinh hé sinh thai ty
nhién cta no. Hién tugng sau bénh hai cliing da va dang lam chét
dan chét mon cay xanh d6 thi. Sdu muc la hién tuong khé phé bién
va mang tinh quy luat ty nhién va khé quan sat dugc bang mat
thudng doi vai hién tugng sau muc trong than va canh cay.

Ngoai ra, ky thuat cat tia tao tan va tia canh trudc muia mua béo
dang dugc thuc hién chua dung quy trinh. D€ ddm bao cay xanh phat
trién t6t, vét thuang trén cay sau khi cit tia canh can dugc bdo vé bang
IGp mang ngan chan nudc mua va ndm maéc xam nhap vao than cay.
Tuy nhién, trén thuc t€ mdi chi ding lai viéc cat tia canh. Do d6, viéc
than cay bi muc réng hodc bi con trung xam nhap tur vét thuang sau khi
cat canh va dan lam rong rudt than cay la kho tranh khéi.

Mang luéi ha tdng gdy nguy hiém khi chdp chdy

Hé théng ha tang d6 thi Thai Nguyén da phan van di néi va duoc
b6 tri di chung véi cay xanh trén nhiing via hé chat hep. Hé théng
cdy xanh khéng chi bi vuéng bd ré dudi ngdm ma con ca & trén
khéng trung. Su dan xen gilia cay xanh va hé théng day di néi dang
tiém &n nhiéu nguy co chap chéy trong mtia mua bao.

' s il g '_. o
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Hinh 2. Bén giao hda clia cy xanh va ha tang kj thuat ludn tiém dn nquy co chap chéy
trong muia mua bao - Hinh anh tai tai s6 nha 201 dung Bén Oénh, phutng Tic Duyén, TP
Thdi Nguyén. (Pham: 2023)

4.DEXUAT MOT SO GIAI PHAP QUAN LY VA PHAT TRIEN CAY
XANH DPUONG PHO CHO CAC PO THI TAI THAI NGUYEN

4.1. Gidi phdp quadn ly nha nuéc

4.1.1. Hoan thién cac van ban quy pham phap luat

Hoan thién cdc quy trinh quy pham

Viéc hoan chinh va cdp nhat céc quy trinh quy pham trong céng
tac quan ly, gidm sat, thi cong, duy tri va bao ton hé thong cay xanh
theo dac diém sinh trudng va phat trién: cay lau nam, cay thdi vu va

cu thé héa cac quy trinh theo ca ba giai doan: ngén han, trung han
va dai han. Trong d6, ddc biét chu trong dén cac quy trinh lién quan
dén chat lugng moi trudng, cay xanh va céng trinh canh quan nhu:

+ Quy trinh quy pham vé thi céng hé théng giao théng céng
cdng va cay xanh dudng phé déng bo. Trong d6, can chi trong dén
céng tac phéi hop gitia cac bén cé lién quan;

+ Quy trinh cat tia tao tan va tao hinh canh quan va cham séc
stic khoe cay d6 thi. Trong d6, can quan tam dén cong tac dinh hinh
hinh théi cady xanh béng mét ti giai doan uom cay tai cac vudn uom.

Xay dung quy ché khen thuéng va xt ly cdc truong hop vi pham

Quy ché khen thuéng va xt ly cac trudng hop vi pham da dugc
dé cap trong céac van ban quy pham phap luat cla nha nudc; Tuy
nhién qua trinh van dung vao thuc té chua nghiém tic va léng 1éo
dan dén viéc phat huy hiéu qua kém. Cling véi viéc dau tu phat trién,
cong tac quan ly, gidm sat qua trinh cham séc va duy tri c6 vai tro
khéng nho. Bong bo trong co ché hoat ddng va giam sat clia ca ba
co quan lap phép, hanh phép va tu phap trong van dé quan ly va
phat trién cay xanh 1a can thiét. Can xac dinh vai tro, trach nhiém,
gan cong tac khen thudng va ky luat déi véi cac hanh vi vi pham va
phat hién vi pham (bao gém tat ca cac bén: tu nhan, t6 chic va ké
ca co quan nha nudc) trong cdng tac quan ly va phat trién cay xanh
dé thi. Xay dung chuang trinh méi ngudi dan, t6 chic la mét giam
sat vién; cé nhu vay viéc phat hién sai pham trong cac hoat déng
lién quan dén quan ly va phat trién cay xanh dé thi mai triét dé.

4.1.2. Théng nhat nguyén tac quan ly va phat trién cay xanh do thj

Tang cudng trién khai thuc hién cac giai phap nham ddy nhanh
cong tac ha ngam céac hé théng ha tang ky thuat; cé cac ché tai vé
quan ly va phat trién khéng gian céng trinh ngdm. Khéng gian céng
trinh ngdm can dugc hiéu la bao gém ca ha tang cay xanh. Suthéng
nhat vé quan Iy va phan cong trién khai thuc hién gép phan déng
bd hoa hé thong, don gian hda cong tac quan ly, khai thac, bao vé
va nang cao dugc kha nang quan ly va luu tri théng tin; cat giam su
chéng chéo va tén hai dén cac hé thdng ha tang ky thuat do thi
céng, stia chifa, cai tao va duy tri cac hé théng nay.

4.1.3. Nang cao nang luc quan ly

Coéng tac quan ly tai cdc co quan nha nudc sé khong dem lai hiéu
qua khi d6i ngi thuc hién khong cé hodc khéng duoc trang bi day
dua kién thuc lién quan dén linh vuc chuyén mén dugc phu trach.
Chinh vi vay, céng tac tuyén dung, béi duéng va nang cao dodi nga
can bé chuyén mén vé cay xanh dé thi trong hé théng cac cag quan
quan ly nha nudc tir cap S& xay dung dén cac don vi trién khai thuc
hién la mét trong nhitng nhiém vu quan trong. Nhan luc khéng du
hodc khéng dam bao sé dan dén tinh trang thuc thi cong vu kém
hiéu qua, lang phi va lam x6i mon long tin trong cu dan do thi.

4.1.4. Quan ly cay xanh dé thi badng phan mém

Dé dam bao dugc tinh cap nhat va tuong tac gidia ba chu thé:
Chinh ph(, doanh nghiép va ngudi dan, cdng tac quan ly cay xanh
d6 thi can dugc quan ly bang phan mém. Xay dung phan mém dua
trén nén tdng phan mém hé théng théng tin dia ly nham chudn héa
hé théng théng tin clia cac ca thé cay xanh va cac giao dién tuong
tac khac gitra cac chti thé tham gia hoat dong, ciing nhu két néi véi
hé thong thong tin dia ly toan cau. Phan mém tich hgp véi cac hé
th6ng ma ngudn mad sé tang thém tién ich trong hoat déng quan ly,
bao vé va phat trién cay xanh d6 thi cé su tham gia clia cong déng;
cac nhém d6i tugng dugc phan quyén kha nang truy cap, bé sung
thong tin tham chila cac yéu cau vé cét tia tao tan... trong hé théng
nham gidm thiéu thdi gian x ly théng tin, gian tiép gidm thiéu rai
ro do cay xanh dem lai d6i véi cdng déng dan cu do thi.

4.1.5. Tuyén truyén nang cao nhan thiic ctia cong déng

Cong tac tuyén truyén gop phan khéng nho trong viéc nang cao
y thiic clia cdng déng dan cu, cac t6 chiic va co quan doan thé trong
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coéng tac quan ly va phét trién cay xanh dé thi. Céng tac nay thudng
xuyén can dugc ra soat, danh gia va rat kinh nghiém trong cong tac
t6 chiic nham khong chi tang tinh hiéu qua trong céac khau chi dao
va t8 chuc thuc hién; ma con tranh lam suy gidm long tin cGa cdng
déng va phat huy vai tro va trach nhiém cta cac cap chinh quyén,
cac cG quan, t8 chuc va ca nhan trong qua trinh thuc hién cac chinh
sach xa hoi, ddm bao hai hoa gita lgi ich cla ngudi dan va lgiich cia
cdng dong.

4.2. Gidi phdp quy hoach va thiét ké cdy xanh dé thj

Quy hoach chitiét va thiét ké cay xanh dé thj can quan tam dén tinh
chét dac thu vé khong gian va hoat dong clia con ngudi trén tiing tuyén
duong: chu dé va thanh phan loai cay xanh, hinh thiic khong gian, kich
thudc khong gian, khdng ché chiéu cao cay xanh, khoang cach trong
cay... Tir d6, gop phan hinh thanh cac tuyén dudng dac trung vé canh
quan va tiing budc cai thién diéu kién vi khi hau, nang cao chat lugng
canh quan, méi trudng cho dé thi va thich (ng véi cac tai bién thién
nhién va hién tuong bién déi khi hau toan cau. Can cu thé hoa thiét ké
cay xanh do thi trong cong tac thiét ké do thi.

Quy hoach cay xanh d6 thj phai dugc xem la mét thanh phan
khéng thé thiéu va tuong duong véi céac linh vuc chuyén mén khac
trong quy hoach ha tang ky thuat trong quy hoach xay dung dé thi.
Tung budc han ché su chéng chéo trong quan Iy va thi cong cong
trinh ngam dé thi gilta cac ban nganh va linh vuc lién quan: giao
théng, dién, cap thoat nudc, moi trudng va cay xanh dé thi...

Khi hé théng cay xanh d6 thi dugc két néi véi khong gian mat
nudc sé gop phan hinh thanh khéng gian xanh d6 thi hoan chinh,
tdng cudng tinh da dang sinh hoc, cai thién vi khi hau va tao su 6n
dinh cho cac ddc trung sinh thai cdnh quan do thi. Do dé viéc phat
trién cac dai cay xanh ven dudng két hgp vai cay xanh doc theo céc
nhanh séng va ven theo hé nudc trong dé thi tao thanh hé théng
cac yéu t6 “hanh lang” khép kin; day l1a maot trong bén yéu t6 quan
trong hinh thanh mét hé sinh théi dé thi bé‘nf\I/_Gng_cho Thai Nguyén.
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Hinh 3. Chién lugc tai phat trién hanh lang sinh thai ven cac tuyén giao thong nhdm
cung cdp vanh dai xanh sinh thai xung quanh thanh phd bén canh viéc tao ra chat xic téc
cho su phat trién bén vitng tai Nam Thong & ha luu song Trudng Giang, thanh phd truc thudc
tinh Giang T6, Trung Qudc. (Ngudn: https.//www.hkiud.org)

Thiét ké chi tiét cac hinh thic bao vé cay xanh do tac dong cua
cac hoat déng con ngudi trén via he; dac biét lién quan dén cac chi
tiét cau tao phan bao vé phan gdc ré. Nghién cuu thiét ké va cap
nhat thudng xuyén cac cdng nghé mdi vé vat liéu nham nang cao
chat lugng khong gian kién tric cdnh quan, dong thai han ché tac
déng xau ti cac hoat déng clia cu dan d6 thi...
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Hinh 4. Thiét ké hd trdng cay va ha tang nham dam bao cay xanh pht trién bén viing
va ting cudng khd ndng thdm thdu cla hé thong nudc mat. (Ngudn:
https://brookmcilray.com)

4.3. Gidi phdp iing dung khoa hoc ky thudt

Kha nang luu tri, tinh théng nhat va lién théng clia co sé di liéu
la mot trong nhitng thé manh vo cling to I6n clia céng nghé thong
tin. Chinh vi vay, cac tién ich cda viéc ing dung khoa hoc céng nghé
trong céng tac quan ly va It trit hé so, cd sé dit liéu ndi chung va
déi véi linh vyc cay xanh dé thi néi riéng sé gép phan vao xay dung
mot méi trudng séng day da va tién nghi cho ngudi dan d6 thi.

Nghién ctiu va tng dung khoa hoc cdng nghé trong cai thién cac
dac diém sinh théi ctia mot s6 loai cay ¢6 vai trd trong hinh thanh khéng
gian kién trdc cdnh quan, cai tao moi trudng dé thi va thich ting véi diéu
kién thai tiét thay déi do bién déi khi hau gay ra. Dac biét chu trong
nghién ctu va lai tao ra cac giéhg mdi vifa git dugc nhimg uu diém clia
chiing d6i véi méi truding sinh thai va tham my khéng gian kién tric
canh quan, nhung déng thdi cai thién kha nang thich tng clia ching
trudc su bién d6i clia y&u té moi trudng va thai tiét.

Bén canh d6, nghién ctu va dé xuat thi nghiém, tréng bé sung
mét s6 loai cdy mdi theo quy trinh cu thé va nghiém ngdt nham tim
ra nhing loai cay phu hgp véi cac diéu kién méi; cdy can dugc tao
tan tU vudn uom tir 5-10 ndm dé dadm béo thich (ng véi moi diéu
kién thai tiét. C6 thé tréng thi mdi ndm mot vai loai cdy mdi tai cac
khu vuc dac trung khac nhau vé méi trudng, diéu kién ty nhién
(nuSc ngdm, & nhiém...), khéng gian kién tric canh quan dé lya
chon cac loai phu hgp trudc khi trong dai tra. Trén thuc té, dat nusc
ta c6 hé thuc vat da dang va phong phd; viéc nghién ctu bé sung
cac loai cdy mdi c6 nguén goc tu riing tu nhién la rat can thiét.
Nghién cuiu thuc té cac khu vuc c6 dac diém khac nhau vé khi hau,
thé nhudng, muc nudc ngdm, ven soéng sudi... dé tim kiém cac loai
cdy mai co tinh thich nghi cao véi diéu kién gan tuong tu tai cac khu
vuc khac nhau trong méi trudng do thi.

Phong trursau bénh hai

T6 chic thuc hién cac bién phap phong trir sdu bénh cho cay
xanh nhu quét véi, phun thuéc diét trir sdu bénh vao mua sinh san.
Phé bién kién thiic vé phong trir sdu bénh cho cac té chuc, ca nhan
tham gia vao cac hoat déng bao vé va phat trién cay xanh. Cay xanh
khée manh chinh Ia mét trong nhitng muc tiéu quan trong trong
viéc hoan thién cac khong gian kién tric canh quan cho d6 thi.
Trong d6, dac biét chu trong dén nghién clu cac giadi phap phong
trir sdu bénh hai bang ché pham sinh hoc, sir dung cac loai thién
dich va han ché sir dung hodc nghién ctu giai phap st dung hop ly
hoéa chat gay 6 nhiém moi trudng.

Hoan chinh cdc tiéu chi chon loai cay xanh dé thj
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Nghién ctiu dé xuat cac tiéu chi vé cay xanh doé thi mang tinh
mé, chd yéu nén xay dung cac hudng dan phét trién cay xanh trong
dd thi thay cho viéc dinh rd céac loai. Can phan loai nhiing loai cay
xanh db thi theo huéng cay cha dao, lam khung huéng dan cho dé
thi, ngoai ra c6 thé phat trién céc loai ciy xanh khéac & céc vi tri cho
phép thi sé gop phan quan ly chat ché hon. Cac tiéu chilua chon cay
xanh can gan vGi yéu cau vé nguén gidng dé tranh hién tuong dé
xudt dugc thong nhat nhung nguén cung cap lai khéng dam bao;
déng thai can dugc théng nhat va théng qua gitta cac cg quan ban
nganh quan ly nha nuéc va cac nha chuyén mon.

4.4. Dinh hu'éng phdt trién thanh phdn loai cdy xanh dudng phé
- Uu tién cdc loai cdy ban dia

Cay ban dia c6 kha nang sinh trudng va phét trién tét trong khu
vuc, do d6 can khai thac triét dé€ cac loai cay ban dia nay; ching
khéng chi thé hién t6t vai tro clia cdy xanh dudng phé ma con dam
bao dugc hiéu qua canh quan, hiéu qua kinh té déng thai mang lai
tinh én dinh vé canh quan cho ca tuyén phd. Nhiing loai cay ban dia
mang dac trung cta vung do d6 st dung cay ban dia lam chd dao
sé dam bao dugc tinh ban sac trong d6 thi. D&i véi Thai Nguyén,
nhom cay bén dia nhu Cho chi, Gi6i xanh, Lat hoa, Lim xanh, Sang,
Tram,... can dugc khai thac triét dé trong cac khéng gian dudng phé
c6 dac diém khong gian pht hgp nham tao ban sic riéng nhung van
dem lai hiéu qua cao vé canh quan dudng phé.

- Nguyén tdc c6ng néng s dung

Giao thong la huyé&t mach clia d6 thi, ching la yéu t6 quan trong
cho viéc phat trién dé thi. Can cltvao cac loai hinh dudng giao théng
ma céng tac lua chon loai cay tréng cling khac nhau nham dap ung
cO6ng ndng phu hgp. Véi muc dich cai thién moi trudng, nang cao
chat lugng cudc séng clia dan cu d6 thi thi cong tac trong cay xanh
dudng phé can dap ing cac yéu cau cdng nang nhu tao méi trudng
sinh thai, tao bong mat, lam sach méi truang khéng khi, han ché
ti€ng oOn.... Ngoai ra con dap Uing cac yéu cau vé van héa lich st dé
lam phong phu thém yéu té cdnh quan tu nhién, phat huy t6i da cac
gia tri cdnh quan cho tuyén phé.

- Nguyén tdc tiét kiém kinh té

Day c6 thé dugc coi la mét trong nhiing nguyén tic chinh trong
coéng tac lua chon loai cay tréng dudng phd. Can ci vao tinh hinh
thuc té€ clia tiing d6 thi, tiing khu vuc, cong tac chon loai cay tréng
sao cho phu hgp chi khéng nén chay theo quy mé déng nhat ma
khéng danh gia Igi ich kinh té.

4.5. Xd héi hod céng tdc quan ly va phdt trién cdy xanh duéng phé

DE nang cao tinh hiéu qua ctia cong tac quan ly, bao ton va phat
trién cay xanh dudng phd can c6 sutham gia clia cdng déng, can thiét
lap cac dudng day néng (s6 dién thoai, giao dién internet...). Su da dang
vé kha nang ti€p can va chia sé thong tin danh gia muc dé lién két
khéng chi gilia cac co quan quan ly nha nudc, cac t6 chuc va ca nhan
tham gia céng tac quan ly va phat trién cay xanh; ma con tang tinh tién
nghi cho hoat dong va kich thich ngusi dan tham gia va cong tac nay.

Cong tac phat trién hé théng cay xanh khéng thé chi dua vao
nguén luc clia nha nudc; su hd trg clia cac t6 chic, ca nhan déng vai
tro vé cling to I6n va hiéu qua khi dugc phat huy. Tuyén truyén va
van déng ngudi dan tréng cady xanh theo dinh huéng quy hoach
chung va cac ho so thiét ké canh quan cay xanh dudng pho cho cac
vi tri tréng cay xanh trudc clfa nha ciing la giadi phap nham tang
cudng su déng gop clia ngudi dan va dong thoi tdng cudng y thic
bao vé theo tinh than “nha nudc va nhan dan cting lam”. Tuy nhién,
su'tham gia clia cdng déng trong viéc dau tu ha tang cay xanh & quy
mo 16n can gén gilia Igi ich cac bén. Gidi phap déi dat I1ay ha tang
hay co ché vé Igi ich clia cac bén tham gia dau tu cay xanh ré rang
sé gop phan khéng nhé trong viéc kéu goi dau tu phat trién cay
xanh d6 thi ctia Thai Nguyén ti nguén lyc ngoai nha nudc.

5. KET LUAN

Cay xanh bong mat dudng phé c¢é vai trd quan trong trong viéc
tao lap ban sac riéng cho khéng chi canh quan d6 thi ma con tao lap
hé sinh thai tu nhién bén ving cho cac dé thi trén dia ban tinh Thai
Nguyén. Hé théng cdy xanh d6 thi, dac biét la cdy xanh bong mat
dudng phé can dugc xem la mét yéu té ha tang d6 thi. Quy hoach
cdy xanh dudng phd can coi trong va thanh phan khong thé thiéu
dugc nhu cac quy hoach ha tang ky thuat khac ctia d6 an quy hoach
xay dung dé thi. Pay la co s& phap ly quan trong gop phan phat
trién bén viing hé théng cay xanh dé thi va cai thién méi trudng sinh
thai tu nhién db thi. Phat trién cay xanh dé thj khéng chi dugc thuc
hién trong cac giai doan ngan hay theo nhiém ky, né doi héi phai co
mot ca ché riéng, chién lugc phat trién l1au dai nham timng budc xay
dung d6 thi bén viing.

Ung dung KHCN vao c6ng tac quan ly va phéat trién cay xanh do
thi ngay cang tr& nén phé bién. KHCN khéng chi hé trg con ngudi
trong qua trinh quan ly, trién khai thuc hién va luu git hé s6, ma con
thuc day cong tac tim ki€ém cac loai cdy xanh do thi méi c6 kha nang
thich tng bién d8i khi hau va méi trudng 6 nhiém trong céng tac
phét trién cay xanh dé thi. Dac biét, khai thac nhém cay ban dia tao
ra cd hoi I6n cho viéc tao 1ap ban sac riéng cho dudng phé do thi
Thai Nguyén, nhat Ia nhom cay thudng xanh ban dia.

X& hoi hda la xu hudng tat yéu trong cong tac phat trién cay xanh
d6 thi tai Thai Nguyén nham xay dung cac dé thi theo hudng phat trién
bén viing. D& hién thuc hoa chi truong xa hoi héa va phat huy tét cong
tac quan ly va phat trién cay xanh db thj c6 sy tham gia clia cong déng
can dugc trién khai bang cac chinh séch gén lgi ich nha nudc véi lgi ich
clia cdng ddng va clia cac ca nhan tham gia trong, cham soc, bao vé,
duy tri va phat trién cay xanh. Xa hoi hoa cong tac phat trién cay xanh
d6 thi can dugc xem la mét qua trinh lau dai, bén bi, phai thudng xuyén
duc két kinh nghiém tir thuc tién dé c6 nhiing diéu chinh, nhiing budc
di thich hgp nham dam bao viéc thuc hién xa hoi hoa dat hiéu qua va
dung quy dinh clia phap luat. Hon nia, chtd truong nay khéng chi gép
phan nang cao nhan thuc clia ngusi dan, tinh than vi cong dong ma
con gidm thiéu dang ké chi phi cia nha nuéc trong céng tac quan ly,
bao vé va phat trién cay xanh dé thi.

L&i cdm on: Bai bao dugc su tai trg clia dé tai KHCN cap tinh Thai
Nguyén, ma s6 DT/KTCN/14/2021.
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TOM TAT

Coc khoan nhdi hién dang dugc st dung rong réi tai Viet Nam ciing
nhur trén thé giti. Cac cong ngh@ thi cang, day chuygn thi cang, trinh
dd cang nhan, ki s da duge phd cap. ngdy cang duec hoan thign va
nang cao hoan thign. Tuy nhign, trong qua trinh thyc t& thi céng coc
khoan nhdi van thudng xuyén gap nhiéu su cd, do cac yéu td chi quan
va khach quan, dac bigt nhitng sur cd nghiém trong trong qué trinh
thi cang gay nguy hiém dén tinh mang va tai sén. Do da, viec nghién
ciru va dé xut cac quy trinh cong nghé thi cang nhim quan Iy tdt
chét lreng coc khoan nhdi vén can dugc chi trong. Trong bai bao,
nhdm tac gid dd phan tich dé xudt mat sd bign phap thi cing coc
khoan nhadi trong hang caste dua trén nhitng nghién ciu ting hop va
kinh nghiem thi cang thuc t&. Céc giai phap dé xuét cia nhom tac gia
d& duoc ap dung cu thé cho cang trinh Nha may xi mang déu khi 12-
9 tai huyén Anh Son, tinh Nghé An va dat duge nhitng ket qua nhét
dinh. duoc danh gia cao.

Tir khaa: Coc khoan nhai; hang cacsto; sy cd thi cang; giai phap
irng dung.

ABSTRACT

Bored pile foundation is currently widely used in Vietnam as well as
worldwide. Construction technologies, construction processes, the skill
levels of workers and engineers have been widely disseminated,
increasingly refined, and continuously improved. However, during the
actual construction of drilled pile foundations, frequent incidents still
occur due to various subjective and objective factors, especially serious
incidents that pose risks to life and property. Therefore, researching and
proposing construction technology processes to effectively manage the
quality of drilled pile foundations still require attention. In this article, the
author has analyzed and proposed some construction measures for
drilled pile foundations in karst caves based on comprehensive research
and practical construction experience. The author's proposed solutions
have been specifically applied to the Petro Cement Factory 12- project
in Anh Son district, Nghe An province and have achieved certain results,
receiving high praise.

Keywords: Bored piles; cave castings; incidents in construction;
practical application solutions.

1.GIGI THIEU CHUNG

Coc khoan nhéi (hay con goi coc d6 bé téng tai ch) dugc thi cong
theo mét quy trinh gém nhiéu cong doan: dung thiét bi may khoan
hodc dao dat dé tao |6 trong dat t6i cao d6 thiét ké, st dung dung dich
gitr thanh hé khoan, thi céng ha l6ng c6t thép vao trong 16 khoan, d6
bé téng tai chd. Coc khoan nhéi dugc thiét ké cé kich thudc mat cat va
chiéu dai 16n (dudng kinh coc téi 300cm, chiéu dai coc 6 thé dai dén
120m), stic chiu tai cGia coc I8n, c6 thé 1én dén 150 tan trén mot dau coc.
Dic diém cong nghé thi cdng coc khoan nhéi la khoan tao 16 trong nén
dat, gitr 6n dinh vach hé khoan béng 6ng vach, dung dich bentonit, sau
dé ti€n hanh duc coc theo phuong phap dé bé tong trong nudc [1]. Coc
khoan nhoi trong qua trinh thi cdng thudng hay gap su ¢é trong cac
cdng doan thi céng khoan tao 16, gia cong ché tao 16ng thép, thi cong
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bé tédng. Déi vai coc khoan nhéi trong viing da hay hang dong casto, do
tinh chat phuc tap cta dia tdng nén qua trinh thi cong khoan tao 16
thudng rat khé khan, dugc xem la khac biét coban dé phan biét véi bién
phap thi cdng coc khoan nhéi trén nén dia chat thong thudng. Thuc té
cho thay do nhiéu nguyén nhan khac nhau nhu: Khong danh gia hét
hién trang da, hang casto trong budc khao sét, nha thau khéng dam
bao trang thiét bi chuyén dung ma thudng dung cac may moc sén cé
théng dung,... dan dén viéc lua chon bién phap khoan tao 16 khéng phu
hop, diéu nay dan tdi cac su c6 trong thi cong, lam cham tién do khoan,
hiéu qua thi cong thap [2]. DGi véi cong nghé khoan coc nhéi trong
vling d4 cling, hang dong casta, viéc lua chon céng nghé khoan tao 16
mang tinh quyét dinh dén nang suat, chat lugng thi cong coc. Lua chon
c6ng nghé khoan tao 16 sé& quyét dinh toan bo day chuyén thiét bi va
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céng nghé thi céng cling nhu tinh kha thi ctia gidi phap thiét ké. Viéc
chuén bi mét bang va hé théng cac céng trinh phu trg phuc vu thicéng
cling phu thuéc chinh vao lua chon céng nghé khoan tao 16. Cong téc
khao sét dia chat thuy van hét stic quan trong doi vai cong tac thiét ké.
Thong s6 khao sat néu day da sé phan anh duoc, cudng do da, tinh
trang nuGc ngam, lam co s cho thiét ké va thi cdng phan tich lua chon
c6ng nghé thi cdng phu hgp han ché dugc cac su cd o thé phat sinh
trong qua trinh thi céng coc. Thuc té cho thdy mét sé cong trinh, do
cong tac khoan tham do dia chat chua dugc day dt dan dén hé sa khao
sat dia chat chua phan anh hét dugc muic d6 phic tap clia dia tang, dan
t6i quad trinh thi cong khéng cé phuong én va su chuén bi phu hgp. Do
d6 khi phat sinh cac su ¢é trong qua trinh thi cong, ca nha thau va Tu
van giam sat déu ling ting, viéc gidi quyét khac phuc su ¢é rat vat va.

Tai mot s6 nai trong ving hang dong st dung két cau coc khoan
nhoi, qua trinh khoan tham do dia chét & budc thiét ké ky thuat da phat
hién c6 hién tugng casta, do dé trong giai doan thiét ké ban vé thi céng
da chi dinh khoan tham do dia chat tai cac tim coc trudc khi khoan coc
chinh thic. Bay la mét bién phép rat hgp ly nham ngan ngura cac su co
c6 thé xdy ra trong qua trinh thi céng. Viéc ¢é hinh tru 16 khoan tai méi
tim coc sé cho phép don vi thiét ké va thi cong lua chon dugc bién phap
thi cong tét nhat, phu hop nhat vai dia chat thuc té€ dua trén co sé phan
loai da, phan loai hang casto chét hodc hang casta sdng. Cac coc khoan
nhéi dugc xay dung trong ving dia chat c6 hang dong casta luén ton
tai kho khan va su ¢é riéng, ngoai nhiing su c6 nhu cac coc khoan nhéi
théng thudng. Kho khan dac thu & day la do tinh chét phic tap cla dia
chat, do khéng danh gia hét hién trang da ciing nhu hang casta trong
giai doan khao sat dan dén gia tdng cac nguy cd su ¢ trong thi cong,
lam cham tién do, dan dén gidm hiéu qua ctia coc khoan nhéi cho céng
trinh. Cac su ¢6 xay ra do muc dé va tinh chat phuic tap khac nhau, nén
trong thuc t€ ca nha thau va tu van giam sat thudng ling tung, khac
phuc su ¢6 kha vat va, gay tén kém chi phi thuc hién [2]. Bén canh d6
viéc lya chon quy trinh cong nghé va thiét bj thi cdng khéong phu hop,
cdng vdi qua trinh ki€ém soét ki thuat thi€u chat ché 1a mét trong nhiing
nguyén nhan xay ra nhiéu su c6 thi cdng coc, anh hudng téi chat lugng
vatién d6 du an [3].

Su ton tai casto & mét vung nao doé bao gid cling chiing té rang da
c6thé mat tinh lién khéi va én dinh, d6 tham nudc clia da tang lén, miic
d6 sing nudc thudng rat I6n. Vi vay, viéc thiét ké va xay dung cac cong
trinh & vuing casto bao gi¢ cling phai dua trén két qua nghién ctu dia
chét cong trinh chi tiét hon so vai cac ving khéng c6 casta. Trong cac
tai liéu nghién ctiu nhu vay, phai nhan xét va danh gia dugc cac van dé
vdi muc do chi tiét tuong Uing vdi tiing giai doan khao sét va thiét ké
cong trinh nhu: (1) Chiéu sau, chiéu day va thé ndm cuia da bj hoa tan,
dia hinh ctia bé mat da. (2) Muic d6 casta hoa, su phan bé khong gian
clia cac loai hinh casto trén mat va dudi sau, anh hudng clia ching téi
su &n dinh chung ctia khu vuc. (3) Pham vi chiu tai cGia da nay cling nhu
clia cac tram tich phu. (4) D6 tham nudc va do giau nudc clia da bi casto
hoa. (5) Cudng dé phat trién clia casta, cac dang, loai hinh va tan s6 xuat
hién casta. (6) Bién phap xU ly hang casta & pham vi than coc. (7) Xac
dinh nguyén nhan hinh thanh hang casto la do tai chd hay do cau tao
dia tang va xac dinh hang casto con phat trién hay da én dinh [5].

2.CACSU €6 VA KHUYET TAT CUA COC KHOAN NHOI TRONG
NEN DA THUGNG GAP

Muic 6 huhdng c6 thé tirnhd dén I6n va co thé stia chita dudc hoic
khoéng thé ma phai thay thé bang coc khéac. Xudt phat ti dic diém cong
nghé thi cong coc khoan nhai la khoan tao 16 trudc trong nén dat, gitr
6n dinh vach hé khoan bang 6ng véach hoic, dung dich bentonite, sau
dé tién hanh thi cong bé tong trong dung dich bentonite. Do vay néu
thiéu kinh nghiém trong thi céng cling nhu thiét k& thi thudng sé gap

nhiéu su ¢6 xay ra trong qua trinh thi cdng coc dan dén viéc anh hudng
chung tdi chat lugng khai thac cong trinh, nhat la cac sy ¢6 ky thuat
khéng phat hién dugc bang mat thudng. Su ¢é trong qua trinh thi céng
€oc sé gay ra nhiéu hau qua khac nhau nhu: tang gia thanh va chi phi
dau tu, kéo dai thdi gian thi cong lam gidm hiéu qua dau tu, tham chi su
¢4 nghiém trong dan t6i phai hily bd phuong an thi cong buéc phai
thay thé bang giai phap khac sé& khéng dat hiéu qua kinh té. Do vay viéc
nghién ctu, thu thap du bao va phan loai su ¢ xay ra trong qua trinh
thi cdng coc khoan nhéi, d€ phan tich tim ra cdc nguyén nhan gay ra su
¢6 nham dé xudt cac giai phap xt ly thich hop cho tiing su ¢d cu thé 1a
hét stic quan trong [6].

2.1. Su ¢6 thuéng gap coc khoan nhéi trong nén dat, da

a. Su ¢é trong qud trinh khoan tao 16, thudng gdp mét sé su cé dién
hinh nhu sau: Khong rat duge dau khoan 1én, gay can khoan, gau khoan,
dut cap roi bua dap; Ong chéng bi tut xuéng khi thi cong; Coc bi xién
do khoan vao hang héc casto hodc mat da nghiéng; Khéng rat dugc
6ng vach 1én trong phuong phap thi cong c6 6ng véch; Sap vach hé
khoan hodc dung dich bentonite dong tu nhanh va nhiéu xuéng day 16
khoan.

b. Su c6 trong céng doan gia céng c6t thép, thudng la khéng ha dugc
16ng c6t thép vao 16 khoan hodc 8ng véch bi lun do treo 16ng thép qua
nang vao éng vach.

¢. Su cé trong qud trinh d6 bé téng nhu: tréi ¢t thép khi d6 bé tong;
téc 6ng dé bé téng; muc bé téng bi ha xudng khi rit 6ng véch 1én; khi
rat 8ng vach [én sé kéo theo cé khéi bé tdng va phan coc dudi 8ng vach
cling bi l6ng thép kéo Ién theo hodc tao thanh vong réng trong bé tong
hodc bé téng than coc bi phan tang, ré va c6 vat la nhu: thau kinh bun,
dat, viia bentonite...

2.2. Mét s8 vi du dién hinh vé su ¢8 coc khoan nhéi trong nén da

a. Suc6 gay gau khoan do hang déng casto:

Tai hang muc Nha nghién xi mang, Nha may xi mang dau khi 12-9
strdung coc khoan nhéi dudng kinh D=800 mm do Cong ty CP Thicong
€0 gidi va Lap may dau khi thi cong. Tai coc BR-04 véi bao cao khao sat
dia chat cé ba tang hang dong casto. Dan vi thi cdng st dung cong
nghé khoan tao 16 bang may khoan Bauer BG28 clia D, st dung éng
casing dai 6m. Trong qua trinh khoan dén vi tri cac tang hang casto
dung dich bentonite hao hut nhiéu (tut khoang tir 3m dén 20m). Khi
khoan qua I&p da phong hoa manh dén Iép da xanh it nit né. Lai may
st dung gau cat khéng co hién tugng gi bat thudng, sau qua trinh cét
dugc khoang 30 cm thi bat ngd bi gay can Kelly va khéng rat can 1én
khoi hé khoan, toan bé may phai diing nguyén tai vi tri. Su viéc gay can
khoan hiém khi xay ra va don vi thi cong cling chua tiing gap. Cach khac
phuc |a phai lap bién phap dé dua dugc ba d6t can khoan Ién khéi hé
khoan va dua may khoan ra khoi vi tri hé khoan dé tiép tuc xu ly gau
khoan bi rai trong hé [6, 7.

Bién phap xtr ly:

XU ly budc 1: Rit can khoan lén khéi hd khoan bang hai can cau 50
tan sau d6 dung hai soi cap dudng kinh d= 28 mm budc vao can khoan
dét s6 01, dung tai phu kéo gitt can khoan d6t s6 01. Cho dau bo 1én tan
dinh c6t bubm nhac can khoan dét s6 01 1én hét c& cot buém, dung hai
c&u KH180 budc cap kiéu thong long quin quanh dét s6 01, cau kiéu
sau do dé nhac timg doan can én 1an luot téi can khoan d6ts6 03. Dung
tén day 15 mm han can khoan dét s6 03 véi d6t s6 02 lai thay cho bat
d6 can, khi d6 may khoan mdi rit dugc can ra khoi hé khoan va cho may
khoan ra khai vi tri 16 khoan.

Xt ly budc 2: Truc vét gdu khoan 1én khai hé khoan béng cdu KH180
(50 tan). Dung mét gau khoan kiéu thung dao dat, cit bd phan day
thuing ra, han cac méc sit dudng kinh D=6 mm vao miéng gau, dung
dé d& sai cap dudng kinh D=20 mm theo kiéu thong long. N&i sgi cap
vdi méc cdu KH180. Dung méy khoan dat théng thuding dua gau khoan

ISSN 2734-9888 | 01.2024 XAYDUNG |147



NGHIEN CUU KHDA HOC

da dugc 13p soi cap vao miéng xudng hé khoan téi vi tri gau bi gay.
Dung cdu KH180 rit thong long sgi cap khi do cac méi han méc sit D6
sé bi bung ra sgi cap sé thit Idy ¢6 gau. Khi kiém tra da thit dugc ¢ gau,
rat cdn may khoan lén va cin cdu sé kéo gau khoan lén. Trong trudng
hop gau khoan bi ket ma cau kéo gau khéng 1én, dung ciu 13p cay thép
H200 vao ciu tha roi tu do vao gau bi ket tao d6 rung déng khi d6 cau
kéo gau sé Ién dugc. Trudng hop bi rai day gau khoan xudng hé khoan
da s6 phai dung thg 1dn xuéng méc vat roi vao cap cau réi cau 1én, hién
tai chua c6 bién phép hiiu hiéu nao dé truc vét.

]
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a. Truc vét cdn khoan b. Truc vét gdu khoan
Hinh 2. Trycv6t can khoan, gdu khoan BG28

b. Su'c6 mdt bé téng do hang déng casto:

Tai hang muc Nha nghién than, Nha may xi mang dau khi 12-9 st
dung coc khoan nhoi dudng kinh D=800 mm. Cong ty CP nén mong
Séng Da Thang Long thi cong. Theo mé ta clia h6 khoan dia chat tai vi
tri coc CN1-07 khong c6 hang ddng casta. Bon vi thi cong strdung cong
nghé khoan tao 16 bang may khoan SOILMEC SR80C, str dung 6ng
casing dai 6m. Qua trinh khoan dién bién binh thudng khéng cé hién
tugng mat dung dich bentonite, nghiém thu ding quy trinh va dé bé
téng binh thudng, bé tdng dang trong hé khoan trong pham vi cho
phép. Két thuc d6 dang tién hanh rat ng dé thi dot nhién bé tong tut
xuéng gitta hé khoan, I3p thém 6ng dé va tiép tuc thi cong bé téng.
Ngoai su c6 mat bé tong con xay ra su c6 tut 16ng thép. Khi thi cong
dap dau coc thi phat hién khéng thay 16ng thép, dao hé mong sau
xuéng thém 2,5m so vai cao do cat dau coc mdi thay long thép, khi do
dao sau thém 0,5 m nira, dap dau coc du chiéu dai ndi thép, ghép cop
pha dé bu bé tdng. Nguyén nhan khi bé téng bi tut don vi khéng xac
dinh dugc tut day coc hay do ctra hang nam bén canh coc khi rat 6ng
casing 16ng thép bi chim xuéng dan dan, khi I6ng thép bi tut mdéi xac
dinh dugc nguyén nhan do coc sap tang hang casto ngay dudi mii coc,
tang chiéu sau clia coc lam 16ng thép bi tut.

Bién phap xt ly khi khoan coc qua hang casto chét (khong mat
dung dich hay nudc):

Dung dat sét tha xudng 16 khoan khi khoan dén hang casta. Tuc la
dung dat sét dé bit kin hang casta lai ri khoan qua hang binh thudng.
Dung phuang an nay két hgp véi dung dich bentonite. Giai phap xa ly
khi khoan coc qua hang casto séng (mat nudc hodc dung dich khoan):
Néu chiéu cao hang nho va nuéc trong hang khéng c6 van téc: Phuong
an xt ly giéng nhu d6i véi hang casto chét. Véi trudng hgp chiéu cao
hang nho nhung nudc trong hang c6 van téc va chiéu cao hang 16n xu
ly nhu sau: Trong giai doan khoan kiém tra dia chat cia méi coc da xac
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dinh dugc vi tri va tinh trang clia hang casto vi vay dé thi cong trong giai
doan khoan tao 16, nha thau thi céng da chuan bi cac 8ng vach thép co
bé réng 16n hon coc khoan 20-50cm tuong Ung véi viéc dung mi
khoan véi dudng kinh I6n han dudng kinh coc thiét ké. Sau khi khoan
dén hang casto dung 6ng vach thép c6 dudng kinh nhd hon nhung van
I6n hon duding kinh coc thiét ké ha vao bén trong 16 da khoan &é di qua
hang casta. Trong trudng hop néu nhu cé cang nhiéu hang casto séng
thi cang phai c6 nhiéu 6ng vach nhé hon ha vao trong 16 khoan, 6ng
vach dautién sé I6n hon nhiéu so véi dudng kinh coc thiét ké, gia tri nay
tuy thudc vao sé lugng hang casta xuat hién theo chiéu dai coc. Ché tao
6ng vach thép c6 bé day nho cé dudng kinh bang véi dudng kinh coc
thiét ké va dugc gan vao 16ng thép coc (6ng vach thép nay coi nhu van
khuén coc va dé lai sau khi thi cong bé téng coc). Cao d6 mii clia 8ng
vach thép nay phai thap hon day hang cudi cing d€ dam bao bé téng
coc khoan nhéi khéng trao ra khi dé bé téng, con cao d6 dinh ctia ng
vach thép phai Ién han cao d6 két thic d6 bé téng coc.
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Hinh 3. Ong véch phu qua hang casto

¢. Sucd tdc 6ng d6 bé téng

Trung tam thuang mai SHP PLAZA BUILDING Lach Tray, Ng6 Quyén,
Hai Phong st dung coc khoan nhéi dudng kinh D=1200 mm do Céng ty
CP Thi cong Co gidi va Lap may dau khi thi cdng. Tai vi tri coc s6 25 theo
thiét k& coc dudng kinh D=1200 mm, ngam vao Idp da phong h6a 0,8 m
tai cao d6 - 62,20 m, cao d6 ding d6 bé téng -7,85 m. Don vi thi cong st
dung c6ng nghé khoan coc bang may khoan Bauer BG28 clia Dc thi
c6ng khoan coc vao I6p da phong héa téi cao do thiét k&. Qua trinh théi
rlfa lam sach hé khoan binh thudng. Trong qud trinh d6 bé téng tdi cao
d6-11,85 m thi gian doan 3 gi& do hét bé téng, khi thi cong tré lai 6ng dé
bé téng bi méc trong coc khong thé rit 1én dugc, don vi da dung hai can
c4uKH180 (50 tan) dé kéo nhung khdng dugc. Nguyén nhan do thai gian
doi bé tong lau, khdng ddm béo thai gian linh dong ninh két sém hon du
kién, cting c6 thé do 8ng d6 bé tong mac vao 16ng thép do vay khdng kéo
8ng d6 bé téng lén dugc. Bién phap st ly coc s6 25 la cit 8ng d6, doi két
thuc thi cong xong toan bd coc khoan nhéi, dao dat hé moéng hai tang
ham xong tién hanh dao xung quanh coc s6 25 xuéng 4m tGi phan bé
téng sach cét coc, vé sinh c6t thép, ghép cp pha d6 bé téng coc téi cao
do thiét ké. Nhiing vi du néu trén néi Ién thuc trang clia cdng tac quan ly
chat lugng thi cdng coc khoan nhéi, 31t ca cac khau clia nudc ta hién nay
con nhiéu han ché, tir khau kho sat, thiét ké, thi cong, thi nghiém kiém
tra. Vi vay can phai c6 mét quy trinh quan ly thi céng hogp ly & tat ca cac
khau that t6t thi mai han ché gap cac su ¢6, nang cao chat lugng thi cong
coc khoan nhéi.

Bién phép x{ ly su ¢6 trong qua trinh dé bé téng duc coc: Khi gap
su c6 tdc nghén bé téng trong 6ng thi phai nang 6ng dan bé tong 1én,
nhung van phai ngap trong bé tong it nhat 2m (quy dinh tir 2m dén



www.tapchixaydung.vn

5m); Khi gdp su c6 bé tong than coc bi phan tang, rd t6 ong va cé vat la
(th&u kinh bun, d4t, vita, bentonite,...) diing bién phap khoan va théi ria
sach réi bom vira xi mang bu vao.

3. AP DUNG THI CONG COC KHOAN NHOI TREN NEN PA TAI
CONG TRINH NHA MAY XI MANG DAU KHi 12-9

3.1. GiGi thiéu chung vé du an[7]

Tén du an: “Thay d6i cong nghé, bé sung thiét bi nang cong suat
Nha may Xi mang dau khi 12-91én 1.500 tan Clinker/ngay”.

Dia diém xay dung: Xa Hoi Son - huyén Anh Son - tinh Nghé An.

Cha dau tu: Cong ty CP Xi mang Dau khi 12-9.

Don vi thiét ké: Cong ty CP Tu van xay dung cong nghiép va do thi
Viét Nam.

Don vi khao sat dia chat: Céng ty CP Tu van Dién luc dau khi Viét
Nam.

a) Dia hinh

Vi tri d3t nha may ma réng nam vé phia Tay Nam (bén trai Quéc 16
7 theo hudng Anh Son - Con Cuéng) va nam canh nha may c hién c6
va mé da véi thudc canh déng Diéu Ga, Dap Hop va Thiing Géo xa Hoi
Son, huyén Anh Son, tinh Nghé An. Mat bang khu vuc day chuyén mé
réng nha may da duoc san |ap nén dia hinh tuong déi bang phéng, c6
c6t mat bang cao hon mat bang nha may cd va dudng Quéc 16 7.

b) Diéu kién dia chdt thiy vdn

Nudc mat: Trong pham vi khao sat cong trinh chl yéu la nudc mua,
do dia hinh da dugc san 1ap véi c6t cao hon dia hinh tu nhién rat nhiéu
do vay nudc mua khéng anh hudng dén ngap ung cong trinh. Nudc
ngam: Phan bé chd yéu trong cac khe ntit va hang casto cta l6p da voi
6 06. Tai thai diém ti€n hanh khoan khao sat, muc nudc ngdm én dinh
dugc thé hién cu thé trong hinh tru cac hé khoan. Qua két qué phan tich
cho thdy nudc ngam cé tén: Nudc Bicacbonat Canxi Magie va nudc
Bicacbonat Canxi va c6 kha nang xam thuc yéu déi véi bé tong va cot
thép.

¢. Théng sé dia chdt cong trinh

- L&p 1a: D4t thd nhudng, sét pha xam nau, xam tro, trang thai déo
mém, lan ré cay, nhiém hiu co. Lop nay phan bé ngay trén bé mat, chi
gdp & ho khoan HKO7, I6p co6 bé day 0,5 m.

- L8p 1b: D4 d6, thanh phan da voi, 1an sét pha, két cau kém chit
dén chat vira. Lop nay gap & cac hé khoan HKO1, HK02 va HKO5, c6 bé
day dao déng bién déi tir 1,00 m (HK02) dén 6.80 m (HKO5). Day la I6p
dat bat dong nhat khéng lay mau thi nghiém.

- L8p 1c: Dat dap, sét pha nau vang, nau gy, lan dam san, da phong
hoa. Day la I6p dat san lap phan b ngay trén bé mat khu vuc khao sat,
gap & hau hét cac hé khoan: Lép c6 bé day bién déi tir 0,60 m (HK06)
dén 7,20 m (HK21).

- L8p 2: Sét pha xam vang, trang thai nlia ciing, déi chd chuyén
sang trang thai déo cling. L&p nay nam ngay dudildp 1a,Ib, Ic, dao dong
& dod sau 0,5 m dén 7,20 m, gap & cac hé khoan HK06, HKO7, HK12,
HIC16, HK21, HK29, c6 bé day dao dong tir 1,60 m (HK12) dén 3,1 m
(HK16), bé day trung binh 2,40 m, phat trién theo huéng Tay.

- Ldp 3: Sét nau héng, nau gy, trang théi déo ciing, déi chd chuyén
trang thai nta cling. Lép nay nam dudi I6p s6 Ic va s6 2, dao déng & do
sau 3,30 m dén 7,60 m, gap & cac hé khoan HK15, HK16, HK19, HK22,
HK25, HK31, HK32 va HK52, I6p ¢6 bé day dao dong bién d&i tir 1,10 m
(HK25) dén 4,30 m (HK19), phat trién theo hudng tay 1,10 m, huéng
boéng 4,30 m.

- L&p 4a: Sét nau vang, xam vang, nau dé, trang thai cling, 1an két
von, dam san, d6i ché 1an sét pha, déi chd chuyén trang thai nda ciing.
Trong pham vi khéo I6p nay phan bé dudi cac I6p dat sé la, Ib, Ic, 2 va s6
3, dao déng & d6 sau 0,90 m dén 9,70 m so vdi cao mat dat, gap & hau
hét cac hé khoan 16p nay 1a san phdm phong hoa tirda géc, co dac diém

bat dong nhat vé thanh phan hat cing nhu tinh chét cg ly ctia dat: hé
s6 rédng clia I6p bién d6i manh tir 0,561 dén 1,114. Dung trong khé bién
déi manh tir 1,30 g/cm? d@én 1,76 g/cm?.

- L&p 4b: Sét xam vang, ndu vang, trang thai déo ciing, déi ché 1an
sét pha, d6i chd chuyén sang trang thai ntia cling. L8p nay phan bé bén
dudi cac Iop dat Ib, 2 va s6 4a, dao dong & do6 sau 5,80 m dén 16,60 m.
LSp nay la san phdm phong hoa tir da géc, c6 dac diém bat dong nhat
vé thanh phan hat cling nhu tinh chat co ly ctia dat: hé s6 réng cuia l6p
bién déi manh tir 0,661 dén 1,114. Dung trong kho bién déi manh tu
1,28 g/cm? dén 1,68 g/cm?,

- L8p 4c: Sét nau vang, nau xam, nau gy, trang thai déo mém, lan it
san, déi chd chuyén sang trang thai déo chay. Trong pham vi khdo sat
I6p nay ndm bén dudi cac 16p dat 4a, 4b, dao déng & d6 sau 11,50 m
dén 20,40 m.

- Lép 5: Sét pha xam vang, xam tro, xam nau, trang thai déo mém,
d6i ché chuyén sang trang thai déo chay. Lép nay ndm dudi 16p s6 4a,
4b, dao dong & dé sau 14,80 m dén 16,80 m.

- Lép 6: Ba voi xdm xanh, ghi xanh, phong hda ntit né manh, hang
castd phat trién manh, hang réng, hodc vat chat 1ap nhét la sét xam
vang, trang thai déo chay dén chay, cao dé noc hang cling nhu dién
phan b6 thay déi. Trong pham vi khao 16p nay nam dudi [6p s6 4b, 4c,
va sO 5, dao déng & d6 sau 12,80 m dén 24,80 m.

- Lép 7: Da voi xam xanh, ghi xanh, xam trang, phong héa vita dén
nhe, it né it, cau tao khéi. L&p nay nam dudi 16p s6 4b, 4c va s6 6, dao
dong & d6 sau 4,90 m dén 42,80 m.

3.2. Pé xuat gidi phap ky thuat thi cdng coc khoan nhéi cho
cong trinh

a) Gidi phdp thi céng:

Can ctrvao diéu kién dia chat ctia du én va diéu kién nang luc cong
nghé thiét bi thi cdng clia nha thau; gia thanh ting loai cong nghé thi
cbng va tién do thi cong clia du an, tac gia dé xuat phuong an thi cong
nén dat da c6 hang casta diing may khoan gau xoay BAUER BG28 cUa
Buc. Dung mdy khoan BAUER BG28 khoan coc véi dudng kinh khoan
max 2,1m, khoan dugc moi loai dia chat da ciing Rn >1000 Kg/cm2. May
c4u KH-180 dung phuc vu cdu I3p dung 16ng thép, hinh vé 4.

b) Cdch thi'c khoan:

L3p gau khoan da dung dé khoan I6p dat phia trén. Mi khoan dugc
ha thdng diing xudng tdm hé khoan véi téc d6 khodng 1,5m/s, téc do
quay ban dau ctia mii khoan cham khoang 14-16 vong/phut, sau dé
nhanh dan 18-22 vong/phut. Trong qua trinh khoan, can khoan c6 thé
dugc nang Ién haxudng 1-2 1an dé giam bt ma sat thanh va |y dat day
vao gau. Nén duing téc do thap khi khoan (14 vong/phut) dé ting mo
men quay. Viéc rut can khoan dugc thuc hién khi dat da nap day vao
gau khoan; tir tur rat can khoan lén véi téc do khoang 0,3-:-0,5 m/s. Téc
d6 rat khoan khéng dugc qua nhanh sé tao hiéu Ung pit-tong trong
long hé khoan, d& gay sap thanh, dung dau bo ép chét khda gau dé mé
day gau khoan cho dat ra ngoai, dat 1dy Ién duoc, d6 vao nai quy dinh
va van chuyén di noi khac.

Gdu khoan dd
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Gdu khoan cdt vanh

Hinh 4. Mdy khoan Bauer - BG28

Dung gau cat vanh dé khoan 16p da, méi lan cit khoang 50 cm da
thi thay gau khoan da vao khoan pha [6p da vira dugc cat. Qua trinh cat
va khoan da rat lau va thudng xuyén xay ra su cé véi can kelly va gau
khoan vi vay lai may phai tuan thu chét ché cac budc quy dinh déi voi
van hanh may khoan da: Can kelly duoc thiét ké véi muc dich dé truyén
momen xodn va ap luc Ién dau khoan. Khéng phai tat ca moi can kelly
déu dugc thiét k& dé chiu dugc mémen xoén t6i da clia dau bo trén dan
khoan, do d6 phai nam dugc mémen xoan t6i da cho phép déi véi can
kelly, tird6 diéu chinh mémen xoan cia dau bo sao cho khéng vugt qua
ngudng t6i da cho phép do. Khdng dugc dung can kelly va dau khoan
vao nhing cong viéc khac ngoai viéc khoan, cac thiét bi nay khong
dugc phép dung dé san gat hay nang ha vat liéu. Khéng dugc dung can
kelly @€ diéu chinh 16 khoan hodc dau khoan bj xién, phai rit vanh cét
hodc dau khoan 1én. Can kelly c6 thé dugc van hanh & tu thé treo mién
la téng trong lugng trén cap khong vugt qua mét ndra cong suat kéo toi
da ctia tdi. Khi can kelly dang & trong 16 khoan thi khong dugc phép diéu
chinh xe co s@ cling nhu la tru khoan trén dan khoan. Can kelly va tru
khoan phai luén song song véi nhau & moi thai diém trong khi van
hanh. Chi duoc bat dau ti€én hanh khoan khi can kelly khi da dat hoan
toan vao trong 16 khoan sao cho dau khoan ti€p xuc va dat 8n dinh dudi
day 16 khoan. Khi khoan & nhimng nai cé dia chat phuc tap nhu la chd
cling chd mém thi mét luu y quan trong la khéng dugc gia luc 1én can
kelly néu khéng sé lam cho cén kelly bi léch hoic bi d8. Trong trudng
hop nay, khi ting suat trén dau khoan khéng can bang, nén diéu chinh
trong luc cho phu hop.

Trong khilam viéc, néu 16 khoan sau hodc dudng kinh 16 khoan réng
thi phai dac biét luu y téi cac rang khoan, cac rang khoan phai trong tinh
trang lam viéc t6t véi day du chic nang. Phai thay thé cac rang khoan
mai, khdng nén ¢ gang tan dung nhiing rang khoan cl da qua mon
bang cach tang luc tap trung lén can kelly, khi day can kelly ra hét chiéu
dai ctia né thi phai chu y diéu chinh lai mémen xoén va ap luc tac dung
lén dau khoan, néu can thiét c6 thé gidm ap luc va mémen cho phu hop
véi diéu kién lam viéc thuc té. Khi dua can kelly vao trong 16 khoan, déc
biét la doan can cudi cling (doan can bén trong) thi phai dung tai chinh
haxuéng that tirtir dé tranh hu hdng va tranh cho doan can trong ciing
va cham véi doan can & gita.
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Khi rit can kelly ra khoi 16 khoan, chd y quan sat doan can ngoai
cling, néu thay doan can ngoai cling bi nhac [én khoi dau bo tuc la mét
trong nhimg doan can bén trong khéng dugc mé khoa dé cé thé thu
vao. Néu hién tugng nay xay ra thi ngay lap tic dung tdi nang lai dé
tranh co cdu khda bi mé va doan can bi truot ra dé gay hu hong. Tt
ha can kelly tr& lai xuéng 16 khoan va sau d6 cho dau bo quay ngugc
chiéu kim déng hé, dong thai dung toi kéo dé€ maé khda, luc nay cé thé
thu can lai hoan toan. Déi véi gian khoan c6 trang bi thiét bi cdm ting
tai thi cht y vao man hinh may tinh va quan sat cac gia tri hién thi nhu
1a "6 sau clia du khoan", "tai trong trén tai" tir d6 c6 thé biét duoc cac
doan can c6 dugc ma khoa hay khoéng. Sau khi da thu dugc mét doan
can thi gid tri hién thj cGa "tai trong trén tdi" thong thudng tang 1én chi
bai trong lugng tuong ting clia doan can. Bang cach nay clng cé thé
xac dinh duoc khoa gilta cac doan can c6 dugc mé dung hay khong.
Phuong phap so sanh gitia "dé sau ctia dau khoan" va "tai trong trén toi"
cling rat hiéu qua khi ddy dai can kelly (theo d6 thi trong lugng sé gidm
tuang ting véi méi doan can dugc ddy ra). C6 thé xay ra hién tugng mot
doan trong bi ket trong qua trinh rut can kelly [én, do d6 phai tuyét déi
can than, khéng dugc nang doan ngoai ra khdi phan tu do clia né trén
dau bo, hodc ra khéi co cau khda gitta doan trong va doan ngoai, néu
diéu nay xay ra thi doan ngoai cé thé bi trugt ra ngoai, 6 xuéng va hu
hoéng. Lam 16ng ché ket bang cac chuyén déng ngang qua lai.

5.KET LUAN

Cong trinh Nha may Xi mang dau khi 12-9 la mét céng trinh c6
pham vi thi cdng rong, st dung nhiéu loai coc khoan nhéi véi nhiéu
duong kinh, kich c& khac nhau, dia chét phuc tap, c6 nhiéu hang Casto
véi nhiéu tang 16p. Do do, viéc dé xuat quy trinh cdng nghé thi cong coc
khoan nhéi cho cong trinh nay la hét stic can thiét. Trong noi dung bai
béo, xuat phat tir diéu kién thi cdng thuc té tai cong trinh, trén co's& cac
nghién ctu va kinh nghiém ctia ban than, tac gia da trinh bay phan tich
cac nguyén nhan sy ¢6 va dé xuat mot sé bién phap, quy trinh thi cdng
coc khoan nhéi trong nén da véi muc tiéu dam béo yéu cau ky thuat
ti€n d6 thi cong va cac yéu cau kinh té. Vi nhiing dac thi riéng tling
nén dat, tac gia cing mong muén cac quy trinh bién phap da phan tich
trén day can sém dugc nghién ctu sau hon nita d€ s6m hoan thién cac
chi dan bién phap thi céng, hé théng tiéu chudn quy pham vé khao sat,
thiét ké, thi cdng nham nang cao chat lugng thi cdng coc khoan nhoi,
dam bao cac yéu cau ky thuat va kinh té. Ciing can phai luu y, quy trinh
thi cong can dugc theo déi va dugc theo doéi, giam sat thudng xuyén
chit ché, han ché cac su 6 phat sinh va xt ly kip thoi dé dat chat lugng
theo yéu cau.
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TGM TAT

Chat thai xay dung (CTXD) da va dang gay ra céc tac dong tiéu cuc
d&n mai trudng va lam gidm higu qua cia dy an xay dyng; do da,
viec quan Iy CTXD dang la chi d& nhan duge nhiéu s quan tam cia
xé hai. Tuy nhign, hoat dang quan Iy CTXD hign nay con nhiéu rao
can nhu thigu sy hop tac va nhan thire cia cac bén lién quan. Nghién
ciru ndy duge thye hien nhdm myc dich khéng dinh vai trd cia co
quan quan Iy nha nuac (CENN) trong viec quan Iy CTXD, dé tir da
thic ddy cac bén lien quan tham gia thuc hanh quan Iy CTXD. Dir ligu
duge thu thap thang qua viec danh gia 87 tai lieu tir cac nghién ciu
trudc bao gdm ca & Viet Nam va nhitng quét gia khéc, sau da phan
tich ndi dung duoc tién hanh vai 30 bai bao ca lign quan cha yéu vé
céc vai tro cia CONN ddi vai nganh xay dung va quan ly chét thai,
va duge xudt ban trong giai doan 2000-2023. Két qué cho théy ring
hién nay céc hoat dang quan Iy CTXD tai Viet Nam chua phi hop dé
céc cé nhan, td chic rigng 1@ co thé thuc hien mat cach higu qué va
tdng thé. Do da, quén Iy CTXD phéi ca sy tham gia cia CONN vai vai
tro dinh hudng va dan dét. Viec xay dung céc chién lvoc, tm nhin
va muc dich r rang ddi vai van dé CTXD sé& khuygn khich cac bén
tham gia thuc hign. Thém vao da, CONN ciing nén tao duge sy cén
béing giita cac khia canh mai trudng, kinh t& va xa hai va vin haa
trong céc hoat dang quén |y CTXD, hudng tai cac muc tigu bén vimg
chung cho nganh Xay dung.

Tir khaa: Chat thai xay dung; quan Iy chat thai; cac ben lign quan;
e quan chitc nang; sy bén vimg,

ABSTRACT

Construction and demolition waste (COW) has been causing
adverse environmental impacts and reducing the efficiency of
construction projects; therefore, construction waste management
(CWM) has garnered significant societal attention. However, CWM
activities still face several barriers, including a lack of
collaboration and awareness among stakeholders. This study aims
to confirm the role of government in CWM to encourage the
participation of relevant stakholders in practice. Data were
collected by considering 87 documents from existing studies,
including those in Vietnam and other countries, and then content
analysis was conducted within 30 relevant papers regarding the
roles of government in the sectors of construction and waste
management which were published in a year range of 2000-2028.
The findings reveal that a current state of CWM in Vietnam is not
well-suited for holistic adoption by individual stakeholders. As a
result, the CWM requires the involvement of government agencies
in a leading role. Developing comprehensibly strategies, visions,
and purposes for CWM would encourage participation from
stakeholders. Furthermore, the government should strive to
balance environmental, economical, social, and cultural aspects in
CWM practices toward sustainability goals in the construction
industry.

Keywords: Construction  and  demolition  waste;
management; stakeholders; autharities; sustainability.

waste

1. GIGI THIEU

Nganh Xay dung la mét linh vuc c6 su phat trién nhanh va
dong gop dang ké vao nén kinh té Viét Nam. Trong nhirng nam
gan day, nhu cau vé xay dung ctia xa hoi ngay cang tang cao, dac
biét la tai cac thanh phé I16n. Tuy nhién, cac hoat dong xay dung,
cdi tao stia chita va phéa bo céng trinh da va dang dan t&i mot
lugng I8n chat thai dugc phat thai ra méi trudng. Theo udc tinh,

lugng chat thai xay dung (CTXD) chiém khodng 35% t6ng lugng
chét thai ran toan cau [1]. & Viét Nam, CTXD chiém khoang 25%
lugng chat thai ran d6 thi tai Ha Noi va TP.HCM; trong khi dé,
CTXD & nhiing tinh thanh khac chi chiém khoang 12-15% lugng
chat thai rdn [2]. Trén thuc té€, cac CTXD nay thudng khéng dugc
phan loai ré rang; song song dé la cac hién tugng xt ly phé bién
nhu dé ra cac khu dat tréng, kénh thoat nudc hodc chén 1ap trai
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phép. Diéu nay gay ra cac tac dong tiéu cuc nhu la lang phi tai
nguyén, lam giam dién tich dat ndong nghiép va s dung dat sai
muc dich [3]. Tai Viét Nam, linh vuc quan ly chat thai néi chung
nhan dugc nhiéu su quan tam nghién ctu [4]. Tuy nhién, thuc té
hién nay d6i vai cac du an xay dung, viéc quan ly va xi ly CTXD
con ton tai nhiéu rao can va thach thidc nhu su thi€u nhan thic
va thiéu ky ndng clia cac bén lién quan [5], thi€u cac cong nghé
ap dung [6], cac chinh sach kho6 ap dung va thiéu su tham gia cla
cac bén lién quan [7]. Déi vGi cac cdng trinh nha & tai d6 thi, viéc
quan ly CTXD clng cé nhiéu thach thic do cac CTXD thuong bi
trén 18n véi cac rac thai sinh hoat khéac va dua téi cac bai xt ly rac
thai sinh hoat, nhitng nai khéng cé chic nang xtt ly CTXD. Trong
khi @6, s6 lugng bai xtr ly CTXD dugc ghi nhan la rat it so véi
lugng phat thai [8]. Vi vay, cac hoat dong quan ly CTXD la can
thiét dé ddm bao nganh xay dung c6 thé phat trién mot cach bén
ving. Tuy nhién, cong tac quan ly CTXD khong phai la mot hoat
déng clha ca nhan, t8 chic don I& ma bao gém su tham gia cua
nhiéu bén lién quan véi nhau. Trong d6, vai trdo cia CQNN 1a van
dé can danh gia va lam ré.

P& d6i mat véi nhimng khé khan cta quan ly CTXD, nghién
clru nay dugc thuc hién d& xem xét vai trd ctia CQNN trong viéc
dinh huéng va hé trg cac bén lién quan thuc hanh quan ly
CTXD. Thém vao d6, nhiéu du an dugc xay dung tu giai doan
dau clia qué trinh dé thi hoa tai Viét Nam dang dan xuéng cap;
diéu nay cé nguy cd tao ra moét lugng 16n CTXD trong tuang lai
gan do cac hoat dong cai tao, stta chra hodc pha bé. Pay la mét
trong nhiing ly do chinh &€ CQNN cén c6 cac hanh déng nhdm
thac ddy cong tac quan ly CTXD hiéu qua.

2. TONG QUAN NGHIEN cUU

2.1. Qudn ly CTXD va nhu cdu cia xd héi

Véan dé phat thai xay dung va tac déng ctia CTXD dén moi
trudng hién dang la méi quan tam I&n cha xa hoéi. Trong giai
doan 2000-2020, nhiéu nghién clu téng quan da dugc thuc
hién dé thuc ddy viéc thuc hién quan ly CTXD va cho thdy nhu
cau cla xa hoi doi vai van dé phat thai xay dung la rat cap thiét
[9-11]. Két qua cho thay sé lugng cac nghién clu vé CTXD ngay
cang tdng & cd nhiing nudc phat trién va dang phat trién, trong
do: Trung Qudc va My la hai dai dién c6 s6 lugng nghién ciu
nhiéu nhat. Thém vao do6, sy hgp tac, su tham gia cla cac bén
lién quan trong viéc quan ly CTXD cling dugc ghi nhan la mét
trong nhitng cht dé nghién ctu chinh. Trong d6, nha nudc, cac
nha thau, doanh nghiép xt ly CTXD la nhitng d6i tugng nhan
dugc nhiéu sy quan tam nghién ctu hon so véi don vi thiét ké,
cht s& hiru va nguai st dung cong trinh xay dung. Nghién ctu
cla Li va céng su [12] cling cho thdy trong giai doan nay viéc
ap dung cac khai niém nhu mé hinh théng tin toa nha (BIM), hé
théng théng tin dia ly (GIS), d{ liéu 16n (big data) vao quan ly
CTXD ciing dugc cho la c6 tiém nang. Nhin chung, su bung né
cac nghién ctru vé CTXD ca vé ly thuyét nén tang va lan vé cong
nghé &p dung cling phan énh dugc su quan tam va nhu cau xa
hoi d6i vai linh vuc nay.

Nghién ctu cta Kabirifar va cdng su [3] xac nhan CTXD la
mét trong nhitng van dé chinh can phai gidi quyét ctia nganh
Xay dung vi anh hudng truc ti€p dén moi trudng va hiéu qua
clia dy an; do d6, quan ly CTXD la mét nhu cau tat yéu. Két qua
nghién clu cho thay céng tac quan ly CTXD gdp cac rao can &
cd nhiing nudc phat trién va dang phat trién nhu su thiéu hut
cac cong cu hé trg quan ly va danh gia CTXD, thai d6 khong
tich cyc cda cac bén lién quan. Tuy vay, cac yéu to nay clng
can c6 nhiing danh gia b6 sung dé c6 thé 1am ré vai trd cla cac

152| XAYDUNG 01.2024 | ISSN 2734-9888

bén lién quan, dé tir d6 cai thién cong tac quan ly CTXD. Ngoai
ra, b6i canh cda ting quéc gia, khu vuc cu thé cing la yéu té
can dugc xem xét khi thuc hién nghién cuu.

Tai chau Au, nhém nghién cdu clia Zhang [13] cho thay van
dé quan ly CTXD rat dugc quan tam va viéc xtr ly CTXD dat dugc
nhing hiéu qua tich cuc.. K&t qua cho thay cac quéc gia phat
trién trong khu vuc nay c6 muc dé trudng thanh & muic cao vé
quan ly CTXD; cu thé, cac quéc gia nay c6 ty |é phuc héi, tai ché
va tai st dung CTXD (3Rs—Recovery, Recycling, Reuse) cao hon
nhiéu so v3i bién phap xU ly & cac bai chén lap. Tinh dén nam
2018, hau hét cac quéc gia trong lién minh chau Au dat dugc
muc d6 phuc hoi d6i véi CTXD la trén 60%, va mic d6 chén lap
CTXD trung binh la khodng 10%. Tuy nhién, chua c6 su tién b6
ré rang trong viéc ngdn nglia phét thai va cdc cong nghé chu
yéu chi tap trung vao viéc tai ché bé téng. Vi vay, viéc quan ly
CTXD & khu vuc nay van con tén tai nhiing nhu cau can phai
giai quyét.

Tai Trung Quéc, nghién ctu clia Duan va cong su [14] cho
rang nhing van dé ctia CTXD la mot thach thic I6n ma quéc
gia phai déi mat, s6 lugng bai chén 1ap dugc cdp phép chi dap
ung dugc khodng 10% so véi lugng CTXD can dugc xu ly.
Nghién cttu da chi ra cac nhu cau ctia xa hoi can dugc dap tng
dé quan ly CTXD hiéu qud, trong d6 bao gém thuac day thi
trudng cho vat liéu tai ché théng qua cac khuyén khich ctia nha
nudc va viéc dp dung hiéu qud cac chinh sach.

Theo Jain va céng sy [15], lugng CTXD trung binh & An Do
la khodng 289 triéu tan trong nam 2016 va muc do tai ché CTXD
thap, khodng duéi 8%. K&t qua cling cung cap cac khuyén nghi
chinh sach cho chinh pha dé tidng cudng quan ly CTXD; tuy
nhién, tac gia cho ring cé su thiéu di liéu vé CTXD & An D6 va
can c6 cac nghién clu sdu hon dé gidi quyét hiéu qua van dé
quan ly CTXD tai day.

Nghién ctu cla Hoang va céng su [16] thuc hién & khu vuc
Pong Nam A cho thay c6 su bat cap trong cong tac quan ly
CTXD & hau hét cac quéc gia. Mac du day la khu vuc phat thai
xay dung I6n nhung viéc thiéu di liéu vé sé lugng va thanh
phan cta CTXD la phé bién. Ngoai ra, cac tai lieu phap ly va
phan céng trach nhiém quan ly CTXD cing khong ré rang.
Nghién ctru cho thay tai cac qudc gia nay, van dé quan ly CTXD
can dugc sy quan tam va ho trg nhiéu hon tr CQNN. Tuy nhién,
Viét Nam, Singapore va Malaysia 1a mét sé it quéc gia co thai
do tich cuc hon d6i véi quan ly CTXD théng qua viéc xac dinh
co quan chiu trdch nhiém chinh va viéc ban hanh chinh sach.

Tai Viét Nam, Nguyén va cong su [17] nhan dinh rdang mac
du lugng CTXD trung binh khoang 60000 tdn/ngay nhung cac
bién phap x ly phd bién van 1a chén I&p. K&t qua nghién cdu
ctng nhan dinh rang quan ly CTXD la mot nhu cau cla xa hoi
va can dugc can thiép ngay tai Viét Nam. Tuy nhién, cac tac gia
khédng dinh can phai ti€p can van dé mét cach toan dién va kinh
té nham dat cac hiéu qué bén viing. Tém lai, dé dap tng cho su
phat trién nganh xay dung Viét Nam, cac bén lién quan can c6
su hgp tdc tham gia vao quan ly CTXD va vai tro cda CQNN ciing
can dugc khdng dinh dé thiac ddy quan ly CTXD theo dinh
huéng phat trién bén viing.

2.2. Quan diém vé bén ving

Viéc xem xét cac yéu té bén viing trong cac hoat déng cong
nghiép hién nay cing dang la xu huéng chung nham giam
thiéu tac déng tiéu cuc d6i véi moéi trudng va xa hoi. Trong giai
doan 2001-2020, quan ly CTXD la mét trong nhing linh vuc
chinh dugc quan tdm dé hudng téi kinh té€ tudn hoan va su bén
viing chung. Hién nay, trén thé gidi c6 nhiéu quan diém khac
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nhau vé khai niém bén viing. Trong d6, quan diém bén viing
cla Lién hgp quéc bao gém 17 muc tiéu (Sustainable
Development Goals-SDGs) dugc dat ra bai 193 quéc gia vao
nam 2015 dugc xem |a phé bién [18].

Trong giai doan 2000-2018, mot nghién clu cda Huan va
cong su [19] huéng dén viéc kiém tra qua trinh phat trién bén
viing tai 15 qudc gia va cho thay su hiéu qua cla viéc ap dung
cac tiéu chi bén viing theo Lién hop quéc, v6i muc tang trudng
tl 5,66% dén 57,02%. Thém vao do, két qua cua Fei va cong su
[20] cho thdy nganh xdy dung c6 vai trd quan trong dé cac quéc
gia dat dugc hau hét cac muc tiéu bén vimng cta Lién hgp quéc
(10/17 muyc tiéu). Mdc du cac hoat doéng xay dung cé kha nang
tac dong tiéu cyc dén moi trudng nhung nganh Xay dung ciing
Ia nganh c6 thé thuc day cac hoat ddng hudng téi muc tiéu bén
viing. Chinh pht c6 thé sir dung nganh xay dung nhu la déng
Iuc d€ thuc ddy su phat trién theo cac muc tiéu bén viing.

Khéi niém bén viing trong nganh xdy dung dugc dé xuat
bao gém cac khia canh: van hoéa xa hoi, kinh t&, cong nghé va
maéi trudng. Cac khia canh nay c6 tiém nang hé trg cac bén lién
quan trong viéc lya chon va déanh gia cac phuong phap quan ly
CTXD phu hgp cho muc tiéu phét trién bén viing [21]. Nghién
clu cla Kabirifar [22] dé xuat mot khung khai niém cho viéc
danh gia quan ly CTXD va két qua cho thdy tinh bén ving la
yéu t6 chinh mang tinh nén mdng cho cac thuc hanh quan ly
CTXD. Tai Viét Nam, két qua théng ké cho thay chi 10% lugng
CTXD dugc tai ché hoac tai st dung, trong do: cac loai thép,
kim loai chiém ty lé tai ché hodc tai st dung nhiéu nhat va thap
hon d6i véi cac vat liéu khac nhu gach, bé téng, dat. Tuy nhién
cac loai gach, bé téng, dat lai chiém ty 1é phat thai cao, khoang
90% lugng CTXD [23]. Diéu nay ciing dat ra cdc nhu cau vé quan
ly CTXD bén viing d6i véi CQNN théng qua cac chinh sach, tiéu
chuan, mé hinh quan ly. Ngoai ra, viéc danh gia dugc hoat dong
quan ly CTXD va tinh kha thi cta cac cong cu danh gia ciing can
dugc CQNN xem xét dé hudng t6i su bén viing.

3. PHUONG PHAP NGHIEN CUU

Trong nghién cdu nay, phuong phéap phan tich néi dung
(content analysis) dugc 4p dung [24, 25] d€ phan tich cac tai
liéu va thong tin ¢ lién quan vé quan ly CTXD, va sau d6 dua
ra cac phat hién vé vai trd cia CQNN d8i véi viéc thuc ddy thuc
hanh quan ly CTXD tai Viét Nam. N6i dung cta phuong phap
nghién ctu dugc thé hién & Hinh 1.

Céach ti€p can theo hai giai doan dugc ap dung dé tim kiém
cdac bai bdo co lién quan trong nghién ctu nay. Trong giai doan
mét, viéc xac dinh cac tap chi uy tin vé quan ly xay dung dugc
thuc hién dya theo dé xuat ca Wing [26] va tim kiém trén cg
s@ d{ liéu cda cac nha xudt ban uy tin thudng dugc cac nghién
clu di trudc st dung bao gom: Elsevier, Sciencedirect,
American Society of Civil Engineers (ASCE), Taylor & Francis,
Emerald Insight, Springer va Sage. Tiép theo d6, cac bai bao
lién quan dugc tim kiém dua theo tiéu dé, tir khoa, tom tat theo
cac ndi dung bao gom: su phat thai CTXD va cac bén lién quan,
quan ly nha nudc vé CTXD va cac thuc hanh quén ly CTXD. Mét
sG it bai bdo khéng nam trong danh sach cac nha xuat ban dugc
dé cap cing dugc lua chon bai vi su lién quan cla chung. Cac
bai bdo con dugc xac dinh tir cad danh sach trich dan va tai liéu
tham khéo clia cac tai liéu da dugc tim thay trudc. K&t qua 87
bai bao dugc thu thap ban dau théng qua céc tiéu chi sau: (1)
bai bao dugc xudt ban trong giai doan 2000-2023; (2) bai bao
dugc xuat ban trong cac tap chi uy tin va héi nghi c6 phan bién;
(3) cac bai viét khéng dugc phéan bién va khéng mang tinh hoc

thuat dugc loai tru. Trong giai doan hai, phan tich néi dung
duoc tién hanh trén cac tai liéu da thu thap dé thu hep pham
vi va tap trung vao chu dé cta nghién ctu nay, cu thé 30 bai
bdo dugc xem xét toan vin dé phan tich va danh giad nham
nhan manh vai trd cia CQNN d6i véi viéc thuc ddy thuc hanh
quan ly CTXD trong b6i canh Viét Nam (Hinh 1).

‘ Xéc dinh tap chi uy tin ‘

Lua chon bai béo phu hgp
(87 bai bao)

v !

Su phat thai chat Quan ly nha nudc vé chat Thuc hanh quan ly
thai xay dung thai xay dung chat thai xay dung

Giai doan 1

Giai doan 2

Phéan tich néi dung
(30 bai bao)

l

Vai tro clla co quan quan
ly nha nuéc
‘ Két luan

Hinh 1. Quy trinh thyc hién

4. VAI TRO CUA CO QUAN NHA NUGC TRONG VIEC THUC
DAY THUC HANH QUAN LY CTXD

Cac nghién ctu tdng quan cho thay dé cai thién hiéu qua
quan ly CTXD, cac yéu té lién quan dén con ngudi bao gom thai
d6, hanh vi va nhan thic cla cac bén lién quan trong linh vuc
quan ly CTXD can phai tap trung nghién ctu [9, 10]. Cac bén
lién quan chinh dugc xem xét bao goém bén lién quan truc tiép
va bén lién quan gian ti€p (Hinh 2). Trong d06, vai tro cia CQNN
la can thiét va tat yéu. Nghién ctru clia Aslam va cong su [27]
dugc thuc hién tai My va Trung Quéc, hai dai dién cho nén kinh
t& I6n, bao gém ca su phat trién va dang phat trién, va két qua
cho thay cac yéu t6 thanh céng cta quan ly CTXD bao gom su
quan ly, gidm sat cda nha nudc va su tuong tac thuc hanh cda
céc bén lién quan.

Tai phan 16n cac nudc dang phat trién trong d6 cé Viét Nam,
quan ly CTXD thuong dugc xem nhu la trach nhiém cla nha
nudc, cac bén lién quan khac khéng nhan thic dugc vai tro va
trach nhiém d6i v6i quan ly CTXD; vi vay, cac bén lién quan
thuong khong quan tam hodc khéng tham gia vao hoat déng
quan ly CTXD, dan téi viéc quan ly khéng hiéu qua.

Trén thuc té€, déi vai cac du an xay dung, nhu cau cla chu
dau tu thudng tap trung vao cac lgi ich vé chi phi va tién do
ctaduanhon laviécxttly CTXD hiéu qua; vi du: cac CTXD dugc
van chuyén khéi céng trudng véi chi phi thip dugc xem la tiéu
chi uu tién. D&i vai cac cdng trinh xay dung nho 1&, phan I6n
lugng CTXD bi trén 1an véi cac chat thai sinh hoat cla ngudi
dan; do d6, lugng CTXD dugc xt ly nhu thé nao thudng khong
phai la méi quan tam I6n cla chd dau tu cdng trinh. Hién nay,
lugng CTXD thudng dua vao st dung cho cac muc dich chon
14p, san lap mat bang trai phép vao cac quy dat nong nghiép,
dan dén giam dién tich dat canh tac va 6 nhiém nguén nudc.
Thém vao d6, t6c dd dau tu xay dung cac bai xir ly CTXD theo
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quy hoach ctia nha nuéc chua dép ung kip vai téc dé xay dung
thuc té ngay cang cao. Mot dién hinh dugc ghi nhan tai Ha Noi
cho thady céac bai x ly CTXD khéng da dap ung cho nhu cau
phat thai xay dung trong khu vyc [8]. Vi vay, d€ thic day thuc
hanh quén ly CTXD, viéc tang cudng nhan thuc va su hop tac
gilta cac bén lién quan [a mét chién lugc uu tién. Quan ly CTXD
khéng thé thuc hién don 1€ cho ting t8 chic hodc du an [28].

N Co quan nha nudc cha
quan

Cha dau tu, nha thau,
— nha cung cap, don vj tu
m van, van chuyén

R Bén lién quan
truc ti€p

> Ky su, cong nhan

Céc co quan nha nudc
)

Cac bén lién quan quan a
n lién quan

ly chat thai xay dung

Cao s& gido duc, Vién, T6
chtic phi chinh pht

Bénlién quan
gian tiép

Ngugi st dung san
> pham xay dung cudi
cung

>  COng dong, xa hoi

Hinh 2. Cac bén lién quan trong viéc quan ly CTXD

V&i b6i cdnh xa hoi cha Viét Nam, dé cac bén lién quan c6
thé hgp tac thi can phai c6 su dinh huéng va dan dit ctia CQNN.
CQNN c6 vai trd quan trong, ddm bao su én dinh va phat trién
doi vai kinh té va xa hoi ciia qudc gia. Hién nay, viéc st dung
tai nguyén hiéu qua va quan ly chat thai la nhirng yéu t6 chinh
dugc quan tam trong cac chinh sach clia chinh phd. K&t qua
nghién ctu dugc thuc hién tai 28 quéc gia & chau Au cho thay
rang su ho trg nha nudc trong van dé quan ly chat thai thong
qua cac chinh sach va quy dinh rat can thiét doi véi cac ca nhan
cé muc d6 nhan thic vé moi trudng thap [29].

Dai véi nganh Xay dung, CQNN can cé céc chién lugc va
hanh dong dé€ dam bao tinh bén viing [30], viéc xay dung chinh
sach va thuc hién cac hoat déng quan ly chung d6i véi CTXD la
mét trong nhiing khia canh can dugc xem xét. Co quan nha
nudc co6 vai trd dan dau, dinh hudng cho cac bén lién quan
tham gia quan ly CTXD thong qua cac chinh sach, quy dinh, cac
bién phap thudng hodc phat. N6i cach khac, CONN can tao diéu
kién cho cac nha thau truc tiép thuc hién quan ly CTXD [31].
Ngoai ra, CQNN ciing can khuyén khich ngudi dan tham gia vao
cong tac giam sat, nham nang cao vai tro cta xa héi, cdng
déng. V& mat thuc hanh, CQNN nén ap dung cac hé théng ky
thudt mang tinh bén viing theo cac tiéu chi nhu tang cudng tai
ché, tai st dung va gidm thi€u chat thai.

Hién nay, mét sé chinh sach va quy dinh chung déi vai viéc
quan ly CTXD da dugc ban hanh va cho thay su tich cuc cta
CQNN [17]. Tuy nhién, cac quy dinh con dang & muc dé qudc
gia; vi vay, con nhiéu bat cap va kho6 ap dung cho cac bén lién
quan; song song d6, cac thuc hanh quan ly CTXD thudng nho
I& va rdi rac, chua mang tinh téng thé. Cic bén lién quan
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thudng bi thu hat bai cac lgi ich vé méi trudng va kinh té cta
viéc quan ly CTXD han la cac Igi ich vé xa hdi [32]. Tuy nhién,
dé moét mo hinh, chién luge dugc ap dung hiéu qua va bén
virng, cac khia canh kinh t&€, méi trudng, xa hoi va van héa can
phai xem xét [21, 33]. Vi vay, CQNN nén can bang dugc cac yéu
t6 vé moi trudng, kinh té, xa hoi va van hoa déi véi quan ly
CTXD dé khuyén khich dugc cac bén lién quan tham gia hudng
t6i muc tiéu bén ving.

5. KET LUAN

Cac tac ddng ctia CTXD d6i v6i méi trudng va xa hdi cho thay
van dé quan ly CTXD la mét nhu cau can dugc quan tam hién nay
tai Viét Nam. B&i canh nganh Xay dung tai Viét Nam hién nay
chua phu hgp dé€ cac bén lién quan ¢6 thé thuc hanh quan ly
CTXD mot cach téng thé va hiéu qua. Viéc quan Iy CTXD hiéu qua
phu thudc vao nhan thiic chung cla xa hoi; vi vdy, CQNN nén cé
cac hanh déng nham tang cudng nhan thic clda cac bén lién
quan déi v6i CTXD. Xay dung cac chién lugc, tam nhin va muc
dich ré rang d6i véi quan ly CTXD sé khuyén khich cac bén tham
gia thyc hién. Hon nita, CQNN cling nén tao dugc sy can bdng
gita cac khia canh méi trudng, kinh té, xa héi va van hoa trong
cac hoat déng quan ly CTXD, gép phan thuc ddy su bén viing
chung cho nganh xay dung. Ngoai ra, cac gidi phap dé hé trg cac
bén lién quan tham gia quan ly CTXD phu hgp véi dinh hudéng
cia CQNN can dugc quan tdm nghién ctu hon nita dé€ dap lng
nhu cau quan ly CTXD & Viét Nam.

Trong tuong lai, cac nghién clu cling can tap trung vao viéc
phat trién cac cong cu c6 thé danh gia mic d6 hiéu quéa quan ly
CTXD cud céc bén lién quan. Théng qua d6 CQNN cé thé cung
cap nhiing hudng dan phu hgp cho céc bén lién quan.

L&i cam on

Nhom tac gia chan thanh cdm on Truong Pai hoc Bach khoa,
DHQG HCM da hé trg nghién ciu nay.
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TAM TAT

Hign nay trach nhigm xa hai (TNXH) con khé mai mé tai céc nude dang
phét trién. Tai Viet Nam khi céc doanh nghigp néi chung va cac doanh
nghigp nganh Xay dung nai rigng trién khai cac hoat dang trach nhigm
xé hdi gap nhiéu kha khan. D€ thuc hign tét cac hoat dang TNXH, nghign
ciru nay duoe thue hien dé xac dinh cac yéu td anh hudng dén sw gén ket
ciia nhan vién vai nha thau xay dung va cam két cia nha thau xay dung
v cac bén lign quan. K& thira céc nghién ciu trudc day trong va ngoai
nudc va tham khéo y kign chuyén gia co nhiu ndm kinh nghiém trong
linh vurc xdy dung da xac dinh duge 38 yéu t6 anh huéng va phan thanh
06 nham, dén nhan thirc TNXH cia nha théu xay dung va cac ban lign
quan nhu: () TNXH cia nhén vien vai nha thau xay dung; (2) TNXH cia
nha thdu xay dung ddi vai chi dau tu; (3) TNXH cda nha thau xay dung
ddi vai khach hang; (4) TNXH ciia nha thau xay dung déi vai cang dang;
(1) TNXH ciia nha théu xay dung ddi vai mai trirang va (B) Cam két thuc
hién trach nhigm xa hai cia nha thdu xay dung va cac bén lign quan.
Phuong phép nghién ciru cda bai béo nay 13 sir dung phan mém SPSS
220 d& tinh trj trung binh (mean), kiém dinh hé sd Cronbach's Alpha,
phén tich nhéan td EFA, sau dd ding phan mém Amos 28 dé phan tich
khang dinh CFA, xay dyng ma hinh cau tric tuyén tinh SEM. Két qua cia
nghién ciru gidp cac doanh nghigp tham khéo va sir dung khi thuc hign
trach nhigm xa hai tai céc doanh nghigp xay dung tai TP.HCM ciing nhur &
c4c dia phuong khac.

Tir khéa: Trach nhigm xa hai; xay dung; TP.HCM.

ABSTRACT

Social responsibility is relatively new in developing countries. In Vietnam, when
businesses in general and construction enterprises in particular  when
implementing social responsibility activities face many difficulties. To perform social
respansiility activities well. This study was conducted to identify factors that affect
employee engagement with the building contractor and the building contractor's
commitment to stakeholders. Inheriting previous studies at home and abroad and
consulting experts with many years of experience in the field of construction, 38
influencing factors have been identified and classified into 0B groups, to the
perception of social responsibility of construction contractors and stakeholders
such as: (1) Social responsibility of employees to the construction contractor:; (2)
Social responsibility of the construction contractor to the investor: (3) Social
responsibility of the construction contractor to the customer; (4) The social
responsibility of the construction contractor to the community; (5) Social
respansiility of construction contractors to the environment and (B) Commitment
to social responsibility of construction contractors and stakeholders. The research
method of this paper is to use SPSS 220 software to calculate mean, verify
Cronbach's Alpha coefficient, analyze EFA factor, then use Amos 78 software to
analyze CFA affirmation, build a SEM linear structure model. The results of this study
are for businesses to refer to and use when implementing social responsibility
associations at construction enterprises in Ho Chi Minh City HOMC as well as in
other localities.

Keyword: Corporate Social Responsibility; condtruction; Ho Chi Minh
City.

1.DAT VAN DE

Nganh Xay dung Viét nam néi chung va TP.HCM néi riéng,
dang d6i mat vai rat nhiéu kho khan va thach thic. Su khan hiém
cac du an xay dung mdi dan dén mdc dé canh tranh ngay cang
tang, doi héi cac doanh nghiép la Nha thau xay dung trong qua
trinh ti€p can hodc tham gia dau thau mét du an, ngoai viéc phai
dap Uing cac tiéu chi yéu cau tur ch dau tu nhu thuong mai va ky
thuat. Thi Nha thau cing can phai c6 mét s6 phuong thiic dé nang
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cao hinh anh, uy tin doanh nghiép, nham tang tinh canh tranh trén
thi truong. Trong d6, viéc xdy dung va ap dung mé hinh trach
nhiém véi x& héi doanh nghiép tap trung vao cac bén lién quan
bao gém: Chi dau tu; Ngudi lao déng; Doi tac; Moi trudng va Cong
déng la hoan toan can thiét va phu hgp trong méi doanh nghiép
xay dung. Tuy nhién, viéc thuc hién TNXH trong cac doanh nghiép
xay dung ndi chung van con tuang déi kho khan, trudc hét la su
han ché vé cac tai liéu nghién ctu, ciing nhu quy trinh huéng dan
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day du vé viéc thuc hién TNXH. Bén canh do, viéc thuc hién TNXH
khong don thuan chi la nhitng cong tac tir thién hudng téi xa hoi,
nhiing ngudi yéu thé trong xa hodi hay chi la 4p dung moét cach
may madc vao cac muc dich xa hoi khac, ma can phai dugc thuc day
va hinh thanh bdi dinh hudng va tu duy sau sac trong noi tai van
héa doanh nghiép, nham muc dich xay dung chién lugc thuc hién
TNXH mét cach bai ban va bén ving.

Nghién ctu cda Thanh, Cuong va Minh (2023) da phan tich
thuc hién trach nhiém xa héi clia cong ty xay dung tai tinh An
Giang phuang phap nghién ctru clia bai bdo nay la téng quan cac
nghién ctu trudc da thuc hién ky thuat tinh toan téng hop ma
(PSE), dugc ap dung dé xac dinh muc d6 quan trong clia cdc nhém
hoat déng CSR va nghién ctu da xac dinh dugc 04 nhém chinh dé
la (1) Quan hé cac bén lién quan; (2) Trach nhiém dao dtc; (3) Trach
nhiém tu thién xa hoi; (4) Trach nhiém moi trudng. Tuy nhién &
nhém (2) Trach nhiém dao duc cda doanh nghiép nhém nghién
ctru Thanh, Cudng, Minh chua dua ra dugc yéu té anh hudng vé
céng ty thi hanh vé chinh sach phép luat vé thué, hon nita phuong
phap nghién ctu bai bao cac yéu t6 anh huéng tac gia chi thuc
hién tinh toan t6ng hgp tap md (PSE) dé xac dinh trong s6 cua
tiing nhém con budc dau tién kiém dinh cic yéu t6 anh huéng
trudc khi thuc hién tinh toan tap ma (PSE), nhom tac gid con dé
ngd va nghién clu nay ti€p tuc hoan thién thém.

2.PHUONG PHAP NGHIEN CUU

2.1. Quy trinh nghién ctu

Nghién ctiu bao gébm 06 budc. Thit nhat, xac dinh cac yéu té
anh hudng dén nhan thic trach nhiém xa héi cla nha thau xay
dung tai TP.HCM, ké thita cac nghién clru trudc day trong va ngoai
nudc va tham khao thém y kién chuyén gia, thi 2 1ap dé cuong
nghién ctu, tha 3 thiét ké bang cau hoi khao sat, khao sat thar va
thu thap dir liéu so bé theo thang do Likert (1932); thi 4 hiéu
chinh bang cau héi va tién hanh khao sat dai tra; thi 5 phan tich
58 liéu khdo sat nhu phan tich tri trung binh (mean); kiém dinh hé
s6 Cronbach’s Alpha, phan tich nhan t6 kham pha EFA (Exploratory
Factor Analysis) bang phan mém SPSS 22.0, sau d6 dung phan

mém Amos 28 dé phan tich khang dinh CFA (Confirmatory Factor
Analysis) va xay dung m6 hinh cdu tric tuyén tinh SEM (Structural
Equation Model), thit 6 danh gia két qua phan tich. Tu d6 dé xuat
cac khuyén nghi, va gid thuyét ciia mé hinh nghién ctu la (H1)
TNXH cta nhan vién déi vai nha thau xay dung; (H2) Trach nhiém
xa héi ctia nha thau xady dung déi véi chd dau tu; (H3) TNXH cla
nha thau xay dung véi cac déi tac; (H4) Trach nhiém xa héi ctia nha
thau xay dung d6i véi cong dong; (H5) TNXH cla nha thau xay
dung d6i véi moi trusng.

2.2. Thu thap dit liéu

Cac yéu t6 lién quan dén trach nhiém xa héi ciia nha thau xay
dung tai TP.HCM, sa b dugc loc ra tur viéc ké thira cac nghién ctu
trudc day trong va ngoai nudc, tham khao y kién chuyén gia co
nhiéu nam trong linh vuc xay dung. TU d6, mét bang cau haéi khao
sat chinh thdc da dugc phat dén cac doi tugng da cé kinh nghiém
trong linh vuc xdy dung nhu cac chi huy trudng céng trinh, cac
chuyén vién quan ly du an, tu van giam sat, tu van thiét ké...

Qué trinh thu thap di liéu thuc hién tir thang 05/2023 dén
thang 07/2023 la 225 phiéu. K&t qua thu vé la 215 phiéu khao sat.
Trong d6 ¢6 15 phiéu tra 16i ¢6 kinh nghiém lam viéc dudi 5 nam;
25 phiéu c6 cau trd 16i cing mét nodi dung va tra 16 thiéu. Do do,
cu6i cung chi con lai 175 phiéu tra 16i dat yéu cau dugc dua vao
phan tich vé chon mau theo phuang phép thuan tién.

2.3. Cac bién trong bang cau héi

Ké thira cac nghién ctu trude nhu Thanh, Cudng va Minh (2023);
Chau Thi Lé Duyén, Nguyén Huynh Kim Ngan, Nguyén Thanh Liém,
(2014); Hoang Bac An, Tran Thi Thanh Huyén. (2020); Nguyén Tién si
(2013); Maignan. L. (2001); Tcwari. R.. (2011); Isabel Martinez-Conesa,
Pedro Soto-Acosta, Mercedes Palacios-Manzano, (2017), gébm 35 bién
quan sat (bién doc lap) phan thanh 05 nhém chinh va 03 bién quan sat
(bién phu thudc) dugc thé hién tai Bang 1:

3.KET QUA NGHIEN CUU VA THAO LUAN

Sau sang loc, di liéu tur 175 bang tra |6i hgp 1é dugc dua vao
phan mém SPSS dé danh gia d6 tin cay thang do va thuc hién
phan tich MEAN, va gia tri trung binh dugc x&p hang tai Bang 2

Bang 1. 35 yéu t6 anh hudng dén nhan thiic trach nhiém xa hoi clia nha thau xay dung dan dung va cac bén lién quan

STT Ky hiéu Yéu té anh hudng
| NV Trach nhiém xa héi cda nhan vién déi véi nha thau xay dung
1 NV1 (dng ty ching toi ap dung hé théng tuyén dung va co ché thang tién cdng bang cho nhan vién
2 NV2 (6ng ty chiing toi gitip nhan vién dat dugc sy can bang gitia cdng viéc — cudc song
3 NV3 (6ng ty chiing tdi xay dung chuong trinh dao tao cho nhan vién thudng xuyén.
4 NV4 Doanh nghiép dé thu hit nhan vién
5 NV5 Nhén vién gdn bé lau dai véi doanh nghiép
6 NV6 (6ng ty ching toi ludn dam bao an toan, cai thién mdi trudng lam viéc tt hon cho nhéan vién
1l T Trach nhiém xa héi cia nha thau xay dung ddi véi chii dau tu
7 (DT (6ng ty ching toi ddp ting tién do, chat lugng va do bén cta toan bd cdng trinh
8 (D12 (6ng ty chting t6i ¢6 chinh sach gia ca canh tranh va diéu kién thanh todn thudn loi.
9 (D13 (6ng ty chiing toi dap (ing céc yéu cau phap Iy va an toan
10 (DT4 (dng ty chiing toi loai bo cac mai ri ro tiém an cho chd dau tu trong qua trinh thuc hién dy an
1} KH Trach nhiém xa héi ciia nha thau xay dung déi véi cac khach hang
11 KH1 (dng ty chiing toi xdy dung mot co ché giao tiép hiéu qua véi cic ddi téc
12 KH2 (6ng ty chiing tdi ap dung triét Iy "d6i bén cling c6 lgi" trong kinh doanh véi ddi tac
13 KH3 (6ng ty chting tdi ¢d chinh sach thanh toan va xdc nhan gid thi trudng canh tranh kip thi cho ddi téc
14 KH4 Tiép nhan, gidi quyét khiéu nai cla khach hang théa dédng va nhanh chong
15 KH5 Thiét 1dp moi quan hé tot va minh bach véi chinh quyén dia phuong
16 KH6 Khé nang khach hang sé cong nhan doanh nghiép thuc hién t6t chinh séch trach nhiém xa hoi
17 KH7 Cung cap thdng tin ré rang, chinh xac vé san pham dich vu
18 KH8 (ong ty chiing tdi ¢6 quy trinh kiém sodt cdc hanh vi tham nhiing va phi dao dic trong qué trinh hgp téc
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STT Ky hiéu Yéu té anh hudng
v (0] Trach nhiém xa héi clia nha thau xay dung déi véi cdng dong
19 (D1 (6ng ty ching toi tham gia cac hoat ddng hd trg cong ddng, xdy dung phiic lgi, tién ich cong dng
20 (D2 (dng ty chiing toi khuyén khich nhan vién tham gia cac hoat dong tis thién xa hoi
21 (D3 (6ng ty ching tdi tao co hdi viéc lam cho cing dong dia phuong
22 (D4 (dng ty chiing tdi hd trg cho cac séng kién lién quan dén phét trién bén viing va xa hoi cla bén thi ba;
23 (D5 (6ng ty t6i c6 ngan sach cu th€ dé thuc hién cac hoat dong xa hoi, nhan dao
24 (D6 (6ng ty chiing toi theo dudi quan hé ddi tac véi cac td chiic cong ddng, co quan chinh phd va cdc nhém nganh khéc danh riéng cho céc muc dich xa hoi
25 (D7 (g ty chiing tdi uu tién st dung san phdm va dich vu ctia dia phuong
26 (D8 (dng ty chiing toi xdy dung mot kénh thong tin hiéu qua véi cong dong dia phuong
27 (D9 (dng ty chiing toi chap hanh phap luat va chinh séch clia nha nudc vé thué
v MT Trach nhiém xa hdi cia nha thau xay dung ddi véi méi trung
28 MT1 Tiét kiém nugc trong thi cdng va vén hanh cong trinh
29 MT2 Str dung san phdm vét liéu than thién véi méi trudng
30 MT3 (0ng ty chiing toi tham gia vao cac hoat ddng nham bao vé va ci thién chat lugng moi trudng tu nhién;
31 MT4 Tu nguyén vugt qud cac quy dinh vé moi trudng do chinh ph dat ra;
32 MT5 (dng ty chiing toi tham gia vao cac hoat ddng nhdm bao vé va ci thién chat lugng moi trudng tu nhién;
33 MT6 Dao tao vé moi trudng tu nhién cho nhan vién
34 MT7 Chinh séch thay thé vt liéu gdy 6 nhiém va bdo ton vat liéu nguyén sinh
35 MT8 HA trg tai chinh cho céc séng kién mdi trudng
Vi K Cam két thuc hién trach nhiém xa hdi cia nha thau xay dung
36 K1 Téi sdn sang nG lyc ngoai ky vong d€ gitp doanh nghiép thanh cong
37 (K2 Toi quan tam dén tuong lai cta doanh nghiép
38 (K3 t0i san sang quan tam dén thuc hién trach nhiém xa hdi cia doanh nghiép sé tac dong dén su gan két véi td chiic cla luc lugng lao dong
Bang 2. Xép hang gia tri trung binh
G2 a - Tri trun Do léch 2
STT Yéu t6 dnh hudng Ky hiéu Binh 9 chu.é’n Xép hang
1 Thiét 1dp mai quan hé tot va minh bach véi chinh quyén dia phuong KH5 4.0914 96053 1
2 (6ng ty chiing t6i loai bd cdc mai rdi ro tiém an cho chii dau tu trong qué trinh thuc hién dy an (DT4 4.0857 96405 2
3 (6ng ty ching toi dap ting cic yéu cau phdp Iy va an toan (D13 4.0800 1.03635 3
4 Khé nang khach hang sé cong nhan doanh nghiép thuc hién tét chinh séch trach nhiém xa hoi KH6 4.0743 .90983 4
5 Cung cdp thdng tin rd rang, chinh xac vé san phdm dich vu KH3 4.0686 94436 5
6 (6ng ty chiing tdi dap Uing tién d0, chat lugng va d9 bén clia toan b cdng trinh [} 4.0629 98934 6
7 H6 trg tai chinh cho cdc sang kién moi truGng MT8 4.0229 1.00547 7
8 (dng ty chiing t6i 6 chinh sach thanh todn va xéc nhdn gid thi trudng canh tranh kip thi cho khach hang KH7 4.017 94367 8
9 Tu nguyén vugt qud cac quy dinh vé mdi trudng do chinh ph dét ra; MT4 4.0057 1.04220 9
10 Dao tao vé moi trudng tu nhién cho nhan vién MT6 3.9771 .97647 10
i (6ng ty chiing tdi tham gia vao cic hoat ddng nhdm bdo vé va céi thién chdt lugng mdi trudng ty nhién; MT5 3.977 99397 10
12 | Congty chiing tdi ¢6 quy trinh ki€m sodt cdc hanh vi tham nhiing va phi dao dtc trong qué trinh hgp téc KH8 3.9657 95229 12
13 | Cong ty chiing tdi xdy dung mot ca ché giao tiép hiéu qua vdi cac doi tac KH1 3.9429 1.14327 13
14 | (Bngty chiing tdi khuyén khich nhan vién tham gia cc hoat ddng tir thién xa hoi (D2 3.9429 1.14327 13
15 | (dngty ching toi tham gia cac hoat ddng hé trg cong ddng, xdy dung phiic lgi, tién ich cong ddng (D1 3.9143 1.04967 15
1 C(\A)ng t}/‘chl]ng téi theo du’(“)’i qL{anAf.\é doi téc vdi cic t6 chitc cong dong, co quan chinh phd va céc nhém nganh khac 6 3.8286 104182 16
danh riéng cho cdc muc dich xa hoi
17 | (6ng ty tdi 6 ngan sach cu thé dé thuc hién céc hoat dong xa hoi, nhan dao (D5 3.8057 1.14820 17
18 | Cong ty chiing toi chap hanh phdp ludt va chinh sach clia nha nudc vé thué (D9 3.8000 1.12954 18
19 | Sk dung san pham vat liéu than thién véi moi trudng MT2 3.8000 1.12954 18
20 | Cong ty chlng toi xdy dung chuang trinh dao tao cho nhan vién thudng xuyén. NV3 3.6743 1.20448 20
21 Nhan vién gdn bd lau dai vdi doanh nghiép NV5 3.6114 1.21195 21
22 Doanh nghiép dé thu hit nhan vién NV4 3.4743 1.16864 22
23 | (ong ty ching tdi tham gia vao cac hoat ddng nhdm bdo vé va cdi thién chdt lugng méi trudng ty nhién; MT3 3.2743 1.47164 23
24 | (ong ty ching toi &p dung hé thdng tuyén dung va ca ché thing tién cong bang cho nhan vién NV1 3.2743 1.27494 23
25 | Chinh séch thay thé vt liéu gy 6 nhiém va bo ton vét liéu nguyén sinh MT7 2.8971 98887 25
26 | Cdng ty chiing toi luon dam bao an toan, cai thién moi truGng lam viéc tot hon cho nhan vién NV6 2.8286 97337 26
27 | (dngty chiing tdi hd trg cho céc séng kién lién quan dén phat trién bén viing va xa hdi cda bén thi ba; (D4 2.7829 71014 27
28 | (dng ty chiing tdi xdy dung mot kénh thong tin hiéu qua véi cong dong dia phuong (D8 2.7029 .90512 28
29 | Tiét kiém nudc trong thi cong va van hanh cdng trinh MT1 2.7029 90512 28
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30 | Cong ty chiing toi dp dung triét Iy "d6i bén cling c6 lgi" trong kinh doanh véi ddi téc KH2 2.6971 .76919 30
31 (0ng ty ching tdi tao cg hdi v iéc lam cho cdng ddng dia phuong (D3 2.6971 .76919 30
32 | (ong ty chiing tdi gilip nhéan vién dat dugc su cén bang giita cng viéc - cudc song NV2 24571 87569 32
33 (0ng ty ching t6i ¢ chinh sach gia ca canh tranh va diéu kién thanh todn thudn lgi. (D12 2.3486 1.06063 33
34 | (ong ty ching tdi vu tién st dung san pham va dich vu cla dia phuong (D7 2.1943 .98083 34
35 | Tiépnhan, gidi quyét khiéu nai clia khach hang thoa dang va nhanh chong KH4 2.0571 91422 35

3.1 K&t qua phan tich dé tin cdy thang do

K&t qua phan tich d6 tin cay thang do, hé s6 Cronbach’s Alpha
lan 1, c6 12 BQS 6 hé sé tuong quan bién téng < 0,3 nén loai 12
BQS nay va tién hanh phan tich d6 tin cdy thang do, hé s6
Cronbach’s Alpha lan 2 va két qua 23 BQS (bién doc 1ap), 03 BQS
(bién phu thudc) déu cé gia tri Cronbach’s Alpha >0,6. Nhu vay
thang do da chon la thich hgp.

3.2 Két qua phan tich nhan té kham pha EFA

Extraction Method: Principal Component Analysis.

Rotation Method: Promax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

KMO and Bartlett's Test

Hé s6 tai Factor Loading cUa cac bién quan sat trong ma tran
xoay tat ca > 0,5, nhu vay cac bién quan sat (BQS) nay déu co y
nghia déng gép vao mo hinh.

3.4 Két qua phan tich khéng dinh CFA

Két qud phan tich khdng dinh CFA dugc thé hién tai bang 4
dudi day, va két qua hoi quy chudn héa clia mé hinh déu > 0,5

Bang 4. K&t qua phan tich khang dinh CFA

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .822
Bartlett's Test of Sphericity |[Approx. Chi-Square 1903.533
df 325
Sig. .000

Hé s6 KMO=0,822 >0,5, vay phan tich nhan t6 1a phu hgp, Sig.
(Bartlett’s Test) = 0,000 (sig <0,05), vay cac BQS tham gia vao phan
tich EFA c6 tuong quan véi nhau.

C6 6 nhan té dugc trich dua vao tiéu chi eigenvalue | 1,301 >1,
nhu vay 06 nhan té nay tom tit thong tin 26 bién quan sat dua vao
EFA mét cach t6t nhat. Téng phuong sai trich la 64,031 % > 50%,
bién thién dit liéu ctia 26 bién quan sat tham gia vao EFA. Cac nhan té
dugc trich tuong (ing cac cot nhan t6 dugc thé hién tai Bang 3.

Bang 3. Ma tran xoay khi phan tich EFA

Pattern Matrix®

Component
1 2 3 4 5 6

KH5 .832

KH8 .807

KH6 .740

KH7 .720

KH4 .696

KH3 .668

MT8 817

MT4 .762

MT7 731

MT5 718

MT6 .709

CD8 .808

CD9 .801

CD5 .682

CD6 .682

CD7 .667

CDT2 .882

CDT3 775

CDT1 771

CDT4 .763

NV5 901

NV3 844

NV4 819

CK3 .812

CK1 799

CK2 .754

STT Gia tri gi¢i han K&t qua phan tich banh gia
1 CMIN/df <2 CMIN/df = 1,265 < 2 Théa
2 09<CFl<1:Tét CFI=0,955>0,9 Théa
3 09<TLI<1:Tét TLI=0,949 > 0,9 Thoa
RMSEA < 0,05 dugc
4 | xem larat t6t, 0,05- RMSEA =0,039< 0,5 Thoa
0,08 : Chap nhan

3.5 Két qua mé hinh ciu truc tuyén tinh SEM

M6 hinh cdu trac tuyén tinh SEM ban dau c6 gia thuyét H4:
trach nhiém xa héi cia nha thau xay dung déi véi céng déng

]

"

anh hudng duong (+) dén cam két thyc hién TNXH cta nha thau
xay dung va cac bén lién quan c6 gia tri P-value > 0,05, nén loai giad
thuyét nay va tién hanh hiéu chinh mé hinh cau trdc tuyén tinh

SEM, dugc thé hién tai Hinh 1 dudi day

-

U
iy at

Hinh 1. Mo hinh cdu triic tuyén tinh SEM chudn hoa hiéu chinh
K&t qua danh gia dugc trinh bay tai Bang 5 dudi day:
Bang 5 K&t qua danh gia mé hinh cau truc tuyén tinh SEM

£

chuén hoa hiéu chinh
STT Gia tri giGi han Két qua phan tich DPanh gia
1 CMIN/df <2 CMIN/df =1,167 < 2 Thoa
09<CFl<1:Tét CFI=0,979 > 0,9 Thoa
09<TLI<1:Tét TLI=0,975>0,9 Thoa
RMSEA < 0,05 dugc
4 | xemlarattét, 0,05- | RMSEA=0,031<0,5 Thoa
0,08 : Chap nhan
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NGHIEN COU KHDA HOC

M6 hinh cdu tric tuyén tinh SEM hiéu chinh c6 céac théng s6
déu thoa man va gia tri P-value déu < 0,05.Trong s6 clia mé hinh
cau trac tuyén tinh SEM chudn héa hiéu chinh dugc thé hién tai
Bang 6 dudi day:

Bang 6. Trong s6 mé hinh c4u tric tuyén tinh SEM chuin héa
hiéu chinh

Estimate

CK <--- KH 0.196
CK <—- MT 0.289
CK <--- DT 0.256
CK <--- NV 0.181
KH5 <--- KH 0.758
KH8 <--- KH 0.748
KH6 <--- KH 0.653
KH7 <--- KH 0.754
KH4 <--- KH 0.627
KH3 <--- KH 0.623
MT8 <--- MT 0.729
MT4 <--- MT 0.790
MT7 <--- MT 0.681
MT5 <--- MT 0.649
MT6 <--- MT 0.730
CDT2 <--- cDT 0.711
CDT3 <--- cDT 0.791
CDT1 <--- cDT 0.793
CDT4 <--- cDT 0.762
NV5 <--- NV 0.820
NV3 <--- NV 0.760
NV4 <--- NV 0.759
CK3 <--- CK 0.679
CK1 <--- CK 0.711
CK2 <--- CK 0.698

4, KET LUAN

Két qua nghién ctru da xac dinh dugc 05 yéu té chinh va 23 bién
quan sat (bién déc lap) va 03 bién quan sat (bién phu thudc), anh
hudng dén cam két TNXH clia nha thau xay dung va cac bén lién quan
tai TP.HCM. Bang cau hoi khéo sat cac yéu t6 anh hudng ké thira cac
nghién cltu trudc day trong va ngoai nudc, tham khao y kién chuyén
gia, trong linh vuc dau tu xay dung cé hiéu biét vé TNXH. Phuang
phap nghién ctiu clia dé tai st dung phan mém SPSS 22.0 d€ phan tich
tri trung binh, kiém dinh hé s6 Cronbach’s Alpha, phan tich nhan t§
kham pha EFA, phan tich tuong quan Pearson va sau d6 st dung phan
mém Amoss 28 dé€ phan tich khdng dinh CFA, xay dung mé hinh cu
trdc tuyén tinh SEM, sau khi phan tich da cho ra cac trong s6 clia tling
yéu t6 anh hudng dén cam két trach nhiém xa hoi ctia nha thau xay

160 XAYDUNG 01.2024 | ISSN 2734-9888

dung véi cac bén c6 lién quan khi xay dung céc cong trinh trén dia ban
TP.HCM dé la:

Sau khi xay dung mé hinh cdu tric tuyén tinh SEM da loai 01 gia
thuyét H4: “ Trach nhiém xa héi véi cong dong” anh hudng duong (+)
dén cam két thuc hién TNXH clia nha thau xay dung va cac bén lién
quan c6 gia tri P- value 16n han 0,05, va thuc hién mé hinh cau tric
tuyén tinh SEM hiéu chinh cé cac théng s6 déu thdéa man va gia tri P-
value déu < 0,05 va Yéu t6 “Trach nhiém xa hoi déi véi méi trudng” co
tac dong manh mé dén cam két thuc hién TNXH cé trong sé cao nhat
la 0,289 cho thdy rang cac doanh nghiép xay dung hién nay khi thi
cong xay dung céng trinh tai TP.HCM rat chu trong dén céng tac bao
vé moi trudng, ké dén la “ Trach nhiém xa hoi déi véi cha dau tu” véi
trong s6 0,256 xép thit 2 trong muic d6 anh hudng cam két TNXH cua
nha thau xay dung va cac bén lién quan vi hién nay tinh canh tranh
trong xay dung ngay mét dugc nang 1én do d6 dé tao uy tin trén
thuong trudng trong nganh Xay dung dé tao céng viéc lam cho ngudi
lao ddng thi khi xay dung céng trinh phai dat chat lugng va tién do
thuc hién, xép thi 3 cé trong s6 0,196 la “Trach nhiém xa héi véi khach
hang” khi thyc hién du an nha thau phai tuan thu cac quy dinh phap
luat vé xay dung céng trinh dat chat lugng, hoan thanh dung tién
do..., c6 nhu vay nha thau mdi tao dugc uy tin trén thij trudng xay
dung va ti d6 tao thé canh tranh dé phat trién doanh nghiép, Yéu té “
Trach nhiém xa hoi clia nhan vién doi véi doanh nghiép” vdéi trong s6
0,181 xép thi 4 ngu y rang nhan vién c6 su gan két vdi cong viéc sé
cdm thay méi trudng va gid tri clia t8 chic phu hgp véi muc tiéu cha
ban than va do d6, sé thuc day viéc hinh thanh su cam két vdi t6 chic.
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