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@ Vién Ky thuat cong trinh dac biét |a Vién chuyén nganh c6 chiic ndng dao tao, nghién ctiu khoa
hocva tuvan dich vu khoa hocky thudt trong finh vic xay dung. VGi truyén thong 57 nam xay dung va
trudng thanh, Vién da khdng ngting phat trién, [ap nhiéu thanh tich xuat sdc. Dac biét nam 2020,
Vién da vinh dv dugcDang va Nhanudc phong tang danh hiéu Anh hiing Luc lugng vii trang nhan dan

MK ONG KET VA TRAO GIA thdiky i mdi.

ROl THI SANG TAD KY THUAT ToAN audc LAN THi 17 (2023 - 2023

@ Trong giai doan tirndm 2014 dén nam 2024, can bg, giang vién clia Vién da chi tri va tham gia thuc
hién 8 dé tai cdp nha nudc, 3 dé tai NAFOSTED (Quy phat trién khoa hoc va cong nghé qudc gia), 12 dé
tai cap BY, 4 dé tai cdp nganh va han 100 dé tai cdp co's6. Trung binh méi nam, can b, giang vién cla
Vién cong b hon 140 bai bao khoa hoc, trong d6 ¢4 30-40 bai thudc co'sé diliéu WoS, Scopus; ¢d 5 dé
tai dat Gidi thudng Vifotec, 4 dé tai dat Gidi thudng Tudi tré sang tao trong Quan ddi. Hién nay, Vién
dang trién khai mot dé tai cdp nha nudic, 3 dé tai cap bo, 3 dé tai cap tinh vanhiéu dé tai cap co's6.

@ Vdi thach tich da dat dugc Vién ludn dugc cac co quan, don vi tin tudng giao nhiém vu tu van trén
nhiéu linh vc: 1dp du an dau tu, khdo sat xdy dung, thiét ké, tham tra, giam st thi cong, kiém dinh,
danh gid chat lugng xdy dung cac cong trinh ddc biét, cong trinh dén dung, cong trinh giao thong,
cbng trinh bién déo,... Trong do, nhiéu cong trinh gidvai trd quan trong phuc vu qudc phong, an ninh
két hop véi phat trién kinh t&-xa hoi cia ddt nuéc nhu: San bay Phan Thiét, Hé théng Nha gian DKI,...
vanhiéu cong trinh quy mé gid tri khac.

DIA CHi: TANG 14 NHA $1, O 236 HOANG QUOC VIET, PHUGNG CO NHUE 1, QUAN BAC TU LIEM, TP HA NOI



"' B &8 TONG CONG TY LAP MAY VIET NAM - CTCP
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VIET NAM MACHINERY INSTALLATION CORPORATION - JSC

Téng céng ty LAp may Viét Nam - CTCP (LILAMA) I3 nha thdu hang ddu Viét Nam
chuyén cung cap cac cong trinh cong nghiép theo dang chia khoa trao tay (EPC)

ho#c cac dich vu don lé:

. Lap bao cdo nghién ciiu kha thi (F/S)

. Cung cap céac dich vu quan ly va giam sat.

. Ché tao va cung cép thiét bi va xay Iap tron gbi cac nha may (EPC)

. Thiét ké va |ap dat cac hé théng 6ng, dién, do ludng diéu khién, diéu hoa thong gio..vv..
. Thiét k&, ché tao va |ap d4t cac bon bé ap luc.

. L&p dat thiét bi céng nghé.

. Quan ly thi cong xay lap.

. Bao tri va slra chira nha may.

M o~ o b WO =

. Bao tao ky su, cbng nhan: dao tao va cap chimg chi Quéc té cho tha han.

Vietnam Machinery Installation Corporation - JSC is a leading Contractor of Vietnam
who specializes in supplying turn - key industrial project (EPC) or single services:

1. Forming Feasibility Study.

2. Supplying project management and supervision services.

3. Engineering, procurment and construction of plants (EPC).

4. Designing and installing systems of pipelines, electric, control and

instrumentation, air-conditoning and ventilation, etc..

5. Designing and installing pressured vessel & tanks.

6. Installing technological equipment.

7. Maneging and implementing construction and installation works.
8. Maintaining and improving factories and plants.
9. Training engineers, workers, welder and issuing international certificates.

e e ———




MULG LLUC

tapchixaydung.vn

HOI DPONG KHOA HOC:

TS Lé Quang Hung (Cha tich hgi dong)
PGS.TS Vii Ngoc Anh (Thudng truc Hoi dong)
GS.TS Nguyén Viét Anh

GS.TS.KTS Nguyén To Lang

GS.TS Trinh Minh Thu

GS.TS Phan Quang Minh

GS.TS.KTS Doan Minh Khai

PGS.TS Pham Minh Ha

PGS.TS Lé Trung Thanh

TS Nguyén Dai Minh

TS Lé Van Cu

TONG BIEN TAP:
Nguyén Thai Binh
PHO TGNG BIEN TAP:
Pham Van Dung

Ly NgocThanh

TOA SOAN:

37 LE DAI HANH, Q.HAI BATRUNG, HA NOI
Ban bién tap (tiép nhan bai): 024.39740744
Email: banbientaptcxd.bxd@gmail.com

Van phong dai dién TP.HCM:

14Ky Dong, Quan 3, TPHCM

Gidy phép xuat ban:
S6728/GP-BTTTT ngay 10/11/2021

ISSN: 2734-9888

Tai khodn: 113000001172

Ngan hang Thuong mai (6 phan (ong thuong
Viét Nam Chi nhanh Hai Ba Trung, Ha Noi

Thiét ké: Thac Cutng

In tai: Cong ty TNHH In Quang Minh
Dia chi: 418 Bach Mai, quan Hai Ba Trung, Ha Noi

Anh bia 1: Mdt gocDao Hon Thom - Phii Quéc.

Gia 55.000 dong

PGS.TS.KTS HOANG MANH NGUYEN

TS.KTS LE CHIEN THANG
THS TRAN THI THANH Y
THS B0 THI THUY

NGUYEN HUY HIEP.DINH QUANG TRUNG
NGUYEN QUY DAT, NGUYEN HUY HIEP

NGUYEN VAN BUC

THU THOY
NGUYEN HOANG LINH
AN NHIEN

TS TRAN VAN KHOI, THS NGUYEN TIEN BUI

THS NGUYEN CONG THINH, PGS.TS NGUYEN BUC LUGNG,
THS HOANG XUAN HOA

THS.NCS V0 THANH QUANG, PGS.TS NGUYEN BINH HA,
TS LE BA DANH, THS NGUYEN VAN QUANG
M.SCNGUYEN HAI BINH, ASSOC. PROF NGO LE MINH

TS NGUYEN HO'U DONG

PGS.TS HO NGOC KHOA, THS LE THI PHUGNG LOAN,
TS LUU VAN THUC, TS V0 CHI CONG

PGS.TS HA DUY KHANH, NGUYEN SON NGUYEN

NCS NGUYEN HU'U TAN, THS LE KHANH LINH

PGSTS NGUYEN HONG SON, VO THANH LUONG, LE MINH LONG
NGUYEN HUY HIEP, NGUYEN SY CONG,

TRAN HONG QUAN, HOANG QUOC LONG

TS TA VAN PHAN

TS NGUYEN TRUNG KIEN, TS NGUYEN TRAN HIEU,

THS NGUYEN VAN CUONG, PGS.TS VO ANH TUAN

PHUNG VAN LONG, NGUYEN VAN TU, NGUYEN XUAN DAI,
MAI VIET CHINH

THS NGUYEN THI MINH TAM, PGS.TS NGHIEM VAN
KHANH, TS PHAM VAN DUONG

TS LE HAI DUONG

TS PHAM DUCTHIEN, THS HOANG THI THU THAO
THS.NCS BUI VIET THI

LE ANH THANG, PHAM QUGC HUY, PHAM MANH DINH

TS NGUYEN XUAN BANG

TS THAN DINH VINH, THS NGUYEN THI THANH HUYEN,
THS NGUYEN TH BICH

PHAM THE ANH, PHAN TRONG KHANH, NGUYEN BAO VIET
NGUYEN CONG GIANG, DANG VO KHAC, LE TUAN CANH
PGS.TS BUI TRUONG SON, THS LE TIEN NGHTA

THS TRAN MINH HAI, GS.TS TRINH MINH THU,
PGS.TS BO THANG

TS TRAN VAN KHOI, THS DANG XUAN DAT

10
16
20
26
28

30

32

40

42

43

46

50

54

63
66

74
80
84
89
92
98
102
108
113
116
121
124
129
132
138
143
148
153

158

QUAN LY NGANH

(anh quan sinh thdi bén dia clia viing d6 thi dong I TPHCM - Binh Duong - Béng
Nai: Nhiing théch thtic duang dai cho tinh bén viing trong tién trinh do thi hoa
Kién triic ban dia mdi tai Viét Nam: Xu huéng nao phat trién phii hgp trong tuong lai?
Thoat nudc xanh - cch ti€p can mdi trong thodt nudc bén ving

Gidi phap thodt nudc xanh ting phd véi bién ddi khi hau

TU CHINH SACH BEN CUOC SONG

Lua chon chiéu sau hgp Iy va cdng nghé thi cong cac tuyén Metro trén ¢ sé kinh
nghiém cac nudc phét trién trén thé gidi

Ung dung kj thuat luu bién d&t/da két hop cong nghé NATM ddy nhanh tién do

xdy dung cong trinh ngam do thi

Phén tich su ¢6 cong trinh ngdm trong xdy dung, stfa chita dua trén kinh nghiém
clia cdc nuc trén thé gidi

TRO CHUYEN VG1 CHUYEN GIA
Thach thiic khong gian ngam d6 thi Viét Nam

GOC NHIN TU THUCTIEN
Chuyén mua dién gia 0 dong!

GIG1 THIEU SACH MOl
Australia & Singapore - Tng quan vé nghé thudt kién tric

NGHIEN CU'U KHOA HOC

M@ hinh thi gian - chi phi - chdt lugng trong kiém sodt chi phi vat liéu xay dung
dutng bo cao toc

Ung dung gidi phap thdng gié thu hdi nang lugng (ERV) nhém nang cao hiéu qua
st dung ndng lugng trong céc toa nha

Xac dinh bién dang tir bién clia bé tong Geopolymer ché tao tai Viét Nam

Mai quan hé gitta kién tric khéi dé véi khdng gian trudc cdng trinh cao tang trén
truc dudng du lich Tran Phi - Nha Trang

Khéo sét va thiét ké mong coc trén cac tuyén dudng xudt hién hang Caster

Ung xtt dong hoc phi tuyén két cdu khung lién hgp chiu tai trong dong dat

Quan diém cla cac bén lién quan vé vét nit bé mét duting bé tong xi ming & céc
du an giao thong nong thon

Nghién ctu dich chuyén dan cu dén cac tinh Dong Nai va Binh Duong

Mat phuang phdp tinh toan nhiét do tdi han ctia cu kién két cu thép

Dy bdo, tinh toan 6n dinh méi dc & Kon Tum, Tay Nguyén 6 xét dén anh huéng
clia lugng mua va tir bién

Quy trinh bdo tri céng trinh dan dung theo co ché dac thu thudc chuang trinh muc
tiéu qudc gia

Tinh toén tdn séng dinh hinh theo en 1993-1-3

Tinh hé 56 ting x(r ddng dat clia két cdu nha bé tong c6t thép theo phuong phap
phén tich tinh phi tuyén

Dinh hudng quén Iy nuéc thai nganh cong nghiép dét nhuom Viét Nam dén nam
2050

Tinh két cdu bé tong dang san réng chiu tac dung tai trong séng nén

Mat s6 ddc tinh co hoc clia bé tong x6p geopolymer c6t liéu nhé

Xacdinh hiéu qué kinh t€ khi thyc hién du an dau tu phat trién do thi tai tinh Binh Duong
Két qua nghién ctiu mot so ddc tinh clia gach tai ché tir bat nhua HDPE st dung
trong nudi thay san ¢ Bén Tre

Nhan dang suy giam d6 cting tiét dién két cdu bang phuong phap gidi lién tiép cic
bai toan thuan

Tiéu chi giao thong hudng dén dd thi phat trién bén vitng tai Viét Nam

Mét s6 van dé trong dp dung cic tiéu chudn vao tinh todn nén va mong

Udc tinh dung tich hé chia thay dién Song Tranh 2 st dung d liéu Sentinel

Mat trudng hgp phén tich va chon Iya gid tri kha ndng chiu tai ctia coc khoan nhdi
Quan trdc trong qud trinh thi cdng nén dap trén nén dat yéu

Cac yéu t tac dong dén cong tac quan Iy, vn hanh hé thing co s& dii liéu vé dinh
mdc va gid xdy dung
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QUAN LY

CANH QUAN SINH THAI BAN DIA CUA VUNG DO THI DONG LUC TP.HCM - BINH DUONG - DONG NAI:

Nhing thach thuc duong dai cho tinh
bén ving trong tién trinh doé thi hoa

()

oy

. PGS.TS.KTS HOANG MANH NGUYEN"

Noi dung cuia bai viét lam ré maéi quan hé gitia phat trién kinh té - xa héi trén co sé
tén trong canh quan sinh thai ban dia vai phat trién bén ving. Bai vai vung do thi
dong luc, canh quan sinh thai ban dia dugc coi la tai san can dugc bao tén va phat

huy dé lai cho cac thé hé tuang lai.

anh quan sinh thai ban dia la nguon lyc cho su phat

trién bén viing clia ca cdng déng dia phuong va nén

kinh té khu vuc. Béc biét trong cac khu vuc d6 thi

hoa, phat trién kinh té - xa hdi nhanh chéng la thach
thiic bao ton cac gid tri thién nhién va van héa ban dia. Bai viét
tim hiéu dac diém, gid tri, thay d6i va thach thiic duong dai clia
canh quan sinh thai ban dia tai khu vuc Déng Nam b va vung
d6 thi dong luc: TP.HCM - Binh Duong - Dong Nai.

1. TRIET LY BEN VUNG CUA CANH QUAN SINH THAI
BAN DIA

Sinh thdi canh quan la mét huéng mdi trong nghién citu cdnh
quan hoc, xem xét méi truong hinh thanh cta canh quan hién
dai, trong dé bao gébm ca canh quan nhdn sinh va canh quan
tu nhién. O day con ngudi dugc bao ham nhu mét bé phdan hop
phdn cta cédnh quan duéi dang cdc san phdm cda hoat déng
kinh té, va la yéu té ngoai canh hinh thanh canh quan”. Deconov
(1990).

Trong bai viét nay xin dé cap dén moét khai niém méi “canh
quan sinh thai ban dia”.

DPé hinh dung ra ‘cdnh quan sinh thai ban dia’ va méi quan
hé ca con ngudi véi méi trudng, c6 thé xem hinh minh hoa
ca W. Tomasek[9], trong dé tat ca cac bo phan cau thanh clia
canh quan moi trudng dugc lién két véi nhau va dugc chia lam
3 yéu to: Yéu té ky thuat: moi thit do con ngudi tao ra (cac cong
trinh xdy dung, dudng phd, dudng éng, kénh dao, cac loai san
pham); Yéu t8 sinh vat: moi sinh vat (cac co thé séng: thuc vat
va déng vat); Yéu t6 phi sinh vat: nudc, dat, khong khi, nhiét,
anh sang, buc xa.

) Vién Do thi xanh Viét Nam
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TU hé théng clia Tomasek cé thé thdy tdm quan trong cla
cac canh quan sinh thai ban dia trong phat trién bén ving.
Canh quan sinh thai ban dia bao gobm canh quan tu nhién va
canh quan van héa. Cac khu vuc nay ¢ thé hinh dung nhu sau:

- Canh quan tu nhién bao gébm ca cac canh quan nguyén
sinh, hoac cadnh quan chua bj tdc déng clia con ngudi va céac
canh quan bi tdc dong clia con ngudi chua dd sau sac (Sauer,
1925; Westhoff, 1970), c6 thé tr& vé trang thai ban dau va tu
phat trién phu hop véi quy luat tu nhién. Canh quan rung
dac dung (vudn Quéc gia, khu bao tén thién nhién...) c6 thé
dugc xép vao nhém nay. Céc canh quan tu nhién khong chi
6 gia tri vé mit sinh thai (chdng han bdo tén nguén gen, |a
nai séng cho cac quan xa déng vat, chéng xéi mon, can bang
ngudn nudc...) ma con co gia tri vé mat tham my, hodc cung
cdp cac gia tri thong tin phuc vu nghién cttu khoa hoc. Trong
quy hoach lanh thé, cdnh quan tu nhién con déng vai trd la noi
cung cap von sinh ké ty nhién cho con ngudi.

- Canh quan van hoéa dugc hinh thanh tir cdnh quan tu
nhién dudi sy tac ddng cla cac yéu té van hoda (Sauer, 1925).
Canh quan van héa cung cap nhiéu dich vu c6 Igi cho con
ngudi: cac dich vu vé nai G, tai nguyén cho san xuat, cac gia
tri vé van héa, lich s, gidi tri, khoa hoc phuc vu cho phét trién
kinh té va cudc song clia con ngudi. Cac gia tri tich cuc dé doi
héi phai dugc bao ton, khéi phuc, duy tri va khai thac mot cach
€6 hiéu qua. TU yéu cau thuc tién vé bao ton, duy tri cac gia tri
van hoa, lich s, khoa hoc clia cac cdnh quan van héa da cé
tac dong tich cuc téi muc tiéu phat trién bén viing lanh thé[2].

Hai hé thong canh quan ty nhién va van héa dugc két hop
tao nén nén tang phat trién riéng cho tiing khu vuc dia ly.

Lién quan t&i hudng nghién ctu phat trién bén viing cadnh



quan, hién nay da c6 moét s6 cong trinh tiéu biéu. Blaschke
(2010) thuc hién mot nghién ciu vé phan tich tiém nang va
nhu cau chia sé nguén tai nguyén nham khai quat héa ly luan
vé “canh quan bén viing” theo céch ti€p can khéng gian. Dé&i
véi van dé quy hoach canh quan dinh hudng phét trién bén
viing o su tham gia clia cdng dong, Valencia va cong sy (2010)
nhan dinh, cac van dé méi trudng va kinh té€ xa hoi da tré thanh
nhirng nhom cha dé chinh dugc mo ta theo cac dan vi canh
quan, 1a co s& cho qua trinh hoan thanh muc tiéu phat trién
bén viing khu vuc néng thén. Muc tiéu phat trién bén viing
canh quan cling coi quy hoach la mét nhiém vu phuc tap, doi
hoi danh gia tich hop dé mé ta dac diém canh quan. Gan day
nhat, Hermann va céng su (2014) ciing khang dinh diéu nay
théng qua viéc nhan dinh cac chic nang canh quan van héa
trong quy hoach canh quan bén viing[3].

Trong nhiéu hudng tiép can nghién ctru phat trién bén
viing cdnh quan, tiép can dia ly dugc téng két [a mot hudng
ti€p can hiéu qua dua trén nén tang cac don vi dia téng thé
(geocomplex) va dinh huéng t6 chiic khéng gian. Mot cong
trinh nghién cu cac canh quan dang doé thi héa tai khu vuc
Bloomington (bang Indiana, Hoa Ky) da dugc Munroe va cdng
su thuc hién vao nam 2005. Két qua nghién ctiu cho thay, phan
manh canh quan gay nhiéu tac déng bat lgi tGi chiic nang va
kha nang cung cap dich vu canh quan. Nghién ctiu nay déng
thai cling chi ra m6i quan hé ¢6 tinh chat thong ké gita phan
manh canh quan véi nhiing bién déi vé khéng gian, tu nhién,
kinh t€ xa hoi va st dung dat. Mot nghién ciu tuang tu cla
Termorshuizen va Opdam (2009) cho thdy, dich vu canh quan
nén dugc xem la déi tugng nghién ctu cda sinh thai canh
quan vé phat trién bén viing. Theo céc tac gia, nghién ctu sinh

thai cdnh quan nén tap trung vao 2 van dé: Gia tri cdnh quan
vdi Igi ich ra quyét dinh phat trién cap dia phuang; dich vu
canh quan c6 thé tich hgp vao phat trién cadnh quan da chuic
nang. Phuong phap danh gia quy hoach s dung dat va xac
dinh khoang cach gilra muc tiéu clia quy hoach va két qua
thuc tién da dugc Bourgoin (2012) cho thay: dua trén phan
tich thyc hién quy hoach dat dai trong qua khtt va hién tai, tac
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gia da néu ra dinh hudng str dung canh quan va phuong thiic
cu dan dia phuong st dung dat dai[4].

Gan day nhat, lién quan dén van dé quy hoach canh quan
nham hudng téi su phat trién bén viing cia mét khu vuc cu
thé, nghién clu cuta Tassinari va cong su (2013) da tap trung
lam rd nhiing van dé lién quan dén quy hoach khéng gian
phuc vu phat trién bén viing va nang cao chat lugng hé théng
dinh cu khu vuc ndng thon. Nghién ciu cling dé cap dén cac
chinh sach quy hoach déc thu déi véi ving néng thén, bao
gém quy hoach canh quan, quy hoach néng nghiép, quy
hoach kinh t€ va quy hoach st dung dat[5].

2.VUNG DO THI DPONG LUC TP.HCM - BINH DUONG -
DONG NAI

a. Nhitng déng gop phat trién kinh té

Tam giac phét trién TP.HCM - Binh Duong - Déng Nai dugc
xem la ctra ng6 di vao khu vuc kinh té€ Bong Nam bo - viing
kinh t& phat trién va nang déng nhat ca nudc. Trong bai viét
nay xin goi tat la viing dé thi déng luc hodc mot tén goi khac
|a tam gidc kinh té trong diém.

Tam giac kinh té trong di€ém bao gém TPHCM, Binh
Duong va DBéng Nai. Ca 3 tinh thanh trén déu thudc viing
Dong Nam bg, chiém dién tich khiém tén so véi ca nudc,
nhung déng gop cua 3 dia phuong nay déi véi quéc gia la rat
I&n, mang tinh quyét dinh déi véi toc d6 phat trién kinh té - xa
hoi clia ca nudc.

TPHCM véi lich sir hon 300 nam da khéng dinh vi tri hang
dau, trung tdm kinh té, tai chinh, van héa, du lich, gido duc,
khoa hoc ky thuat, y t& I6n nhat nhi ca nudc. Dong Nai la trung
tam céng nghiép 16n trong vung véi trung tam la TP Bién Hoa
thu hidt nhiéu dau tu vao cac KCN tap trung I6n va quy moé.
Binh Duong la mét tinh nang déng trong thu hat vén nudc
ngoai cung vai tinh Bong Nai. Dén nay, Binh Duong ¢6 1 d6 thi
loai | (TP Thi Dau Mot), 1 d6 thi loai Il (TP Di An)[1]...

TP.HCM cling v&i Bong Nai, Binh Duong hgp chung thanh
tam giac phat trién nhat ca nudc. Khu tam gidc nay gop 48,6%
trong ngan sach quéc gia.

b. Khai quat qua nhiing gia tri nén tang canh quan sinh
thai ban dia dic sdc cia khu vuc Dong Nam bd va ving dé
thi dong luc

Viét Nam la mét qudc gia c6 gia tri da dang canh quan ty
nhién va van héa cao trén thé gidi. Tinh da dang cao nay dugc
thé hién &suphan héalanh thé sau sac. Lanh thé Viét Nam
dugc phan chia thanh 7 vung sinh théi canh quan trén dat
lién va 6 vung sinh thai cdnh quan trén bién [2]. Trong d6 viing
Dbng Nam b va dai dién la vung dé thi dong luc cé nhiing gia
tri dac trung rd nét sau:

Cdnh quan tu'nhién

Vung tam giac trong di€ém nam & vi tri chuyén tiép gilta
suon phia Nam ctia day Trudng Son, néi Nam Trudng Son véi
cac tinh BBSCL, 1a khu vuc binh nguyén c6 dia hinh lugn séng
tir cao xuéng thap dan tir 10 - 15 m so véi mat bién, dia hinh
tuong déi bang phang, thap dan ti Bdc xudng Nam..

Vling d6 thi dong luc co dia hinh viing d6ng bang va trung
du véi nhiing ndi s6t rai rac, cd xu hudng thap dan theo huéng
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bdc nam, véi dia hinh tueng déi bang phang. Bia hinh c6 thé
chia lam céc dang la dia hinh déng bang, dia hinh triing trén
tram tich dam lay bién, dia doi lugn song, dang dia hinh nui
thap, dat phu sa, dat gley va dat cat c¢6 dia hinh bang phang,
nhiéu ngi triing ngap nudc quanh nam. Trong téng dién tich
tu nhién, dién tich dat néng nghiép chiém 49,1%, dién tich dat
ldam nghiép chiém 30,4%, dién tich dat chuyén dung chiém
13%, dién tich dat khu dan cu chiém 2,1%, dién tich dat chua
st dung chiém 5,4%.

Khi hau khu vuc 1 khi hau nhiét déi gié mua, c6 hai mua
tuong phan nhau la mua khé va mua mua. Mua kho thudng
bat dau tir thang 12 dén thang 4 nam sau, muia mua kéo dai tur
thang 5 dén thang 11. Khoang két thic muia mua dao dong tu
dau thang 10 dén thang 12.

Cdnh quan Vidn héa

Lang nghé truyén théng: Khu vuc cling chira dung cac lang
nghé truyén théng, nhu diéu khac g6, lam dé gém va tranh
son mai. Lé hdi: Nhiéu |é hoi dan gian dac sdc dugc to chiic dién
ra hang nam nhu L& héi chua Ba Thién Hau hay con dugc goi
la Ié hoi chtia Ba, dugce dién ra vao rdm thang giéng moi nam;
L& hoi Mi€u Ong B6n (dugc dién ra la vao mua xuan la ngay 2
thang Giéng am lich va vao mua thu la ngay 4 thang 7 am lich);
L& hoi Ky Yen...

Tén gido: Vung ddng luc co su da dang vé cac dac trung
tén gido, tin ngudng. Theo thong ké, toan khu vuc c6 13 ton
gido khac nhau. Cu dan ban dau mang theo tin nguéng tho
cung gia tién; song song do la su c6 mat cia Phat gido, Pao
gido, Khdng gido... dan dan dén cac cudc chién tranh Viét Nam
ch6ng ngoai ban xam lugc thi su du nhap cac ton gido, tin
ngudng theo su di dan bat dau xuat hién. Cong gido ra ddi va
phat trién manh mé dén ngay nay trén khu vuc la sau cudc di
dan nam 1954. R6i Phat gido Hoa Hao va Cao Dai... dan xuat
hién theo su di cu clla nguai dan. Hién nay viing dé thi dong
luc la mot dia ban da ton gido: Cong gido, Phat gido, Tin Lanh,
Cao Dai, Hoa Hao, Héi gido... Trong do, Cong gido va Phat gido
la hai tén gido c6 s6 lugng tin d6 dong nhat.

C6 thé noi vung dé thi dong luc chida dung nhiing tai
nguyén doi dao vé canh quan sinh thai ban dia vai gia tri cao
vé tu nhién va van hda dang dugc quan tam trong qua trinh
phat trién phuc vu kinh té.

¢. Quy hoach phat trién ving d6 thi déng luc

Quy hoach t6ng thé phat trién kinh té - xa hoi ving Bong
Nam bd dugc Tha tudng Chinh pha phé duyét theo Quyét
dinh s6 06/2011/QD-TTg. Theo dé, viing dé thi déng luc (gom
TP.HCM, Déng Nai, Binh Duong...) la viing kinh t€ phat trién
nang déng, cé téc d6 tang trudng kinh té cao, bén ving, la dau
tau phat trién kinh té clia ca nudc.

Quy hoach néu rg, tai viing nay sé uu tién phat trién nhanh
cac nganh cong nghiép cong nghé cao, cong nghiép sach, tiét
kiém nguyén liéu, ndng luong va tao nhiéu gia tri gia tang. Phat
trién cong nghiép dién ti va cdng nghé thong tin trd thanh
nganh mii nhon. Bén canh d6, hinh thanh vanh dai céng
nghiép - dé thi viing, han ché phat trién thém cac KCN trong
khu vuc trung tdm TP.HCM. Tao diéu kién thuan lgi vé dat dai,
cd s& ha tdng ngoai hang rao dé phat trién cac té hap quy mé
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Thanh phé Bién Hoa chuyén sang mo hinh cdu tric dé thi dich vu va cong nghiép.

I6n vé cdng nghiép - dich vu va dé thi theo mé hinh khu lién
hgp cong nghiép - dich vu - d6 thi. Quy hoach hudng dén xay
dung TP.HCM, Binh Duong va Bong Nai trg thanh trung tam
dong luc ctia viing; dau maéi clia hop tac lién vung va quéc té;
trung tdm kinh té, thuong mai, dich vy, gido duc dao tao va
khoa hoc céng nghé clia viing va ca nudc. Hinh thanh co cau
da trung tdm nham tao ddng luc dé phat trién cac viing ngoai
vi xung quanh, déng thai giam ap luc cho khu vuc trung tam
TPHCM ...

Trong qua trinh phat trién va dé thi héa, cdnh quan néng
thén va canh quan dé thi la nhiing dang dién hinh cla canh
quan sinh thai ban dia, dugc hinh thanh bai sy tac dong cla
con ngudi lén cac canh quan tu nhién, bién déi canh quan
tu nhién cho phu hgp véi muc tiéu phat trién cda con ngudi.
Do vay khi quy hoach phét trién yéu t8 cdnh quan sinh thai
ban dia can dugc quan tdm dén nhu moét khia canh hudéng
t&i bén viing.

d. Nhitng hé luy ctia phat trién

Véi toc do d6 thi hoa ngay cang tang cda viing dé thj déng
luc, méi trudng & khu vuc dang bi & nhiém tram trong. Tur két
qua quan trac cho thay ndng dé bui o Iling clia cdc KCN dang
¢6 xu hudng tang dan. Su hinh thanh cac khu d6 thi, cac KCN,
cum san xuat cung véi qua trinh khai thac khodng san véi quy
mé I6n da lam bién d6i bé mat dia hinh clia khu vuc, lam mat
di nhiing dudng nét tu nhién, gay nhiéu tac dong tiéu cuc nhu
thac ddy qua trinh rla tréi va xam thuc bao mon cac bé mat
tu nhién.

Trong boi canh t6c d6 tang trudng cao cling véi qua trinh
dé thi hoa dién ra nhanh, canh quan va méi trudng nhu vay,

canh quan sinh thai ban dia khu vuc Bong Nam bo va ving do
thi déng luc dugc hinh thanh bai sy da dang cla cac nhan té
tu nhién, nhung dang gia tang bdi tac ddng ngay cang manh
mé va sau sac clia cac nhan té nhan sinh. Trong giai doan hién
nay, cdnh quan vung d6 thi ddng luc bi bién d&i cht yéu do
bién d6i st dung dat va quy hoach st dung dat. Nhiing tac
dong gay pha hdy canh quan ty nhién (chuyén déi sang dat
néng nghiép, phat trién cdng nghiép, md réng dé thi...) cung
nhiing hoat déng khai thac canh quan va st dung chua hop
ly tai nguyén thién nhién (quy hoach bat cap, chay riing, phat
trién néng...) lam canh quan bjbién d&i nhanh chéng. Béng
thdi, cac tac ddng nay lam phic tap héa bé mat lanh thé va
thay d6i cac qua trinh tu nhién, tao ra su da dang cao vé cau
trdc va chic nang canh quan. Cac van dé nay xay ra 6 quy mo
dia phuong, vung trong khu vuc Déng Nam bo [6].

3.BAN LUAN VA KIEN NGHI

a. Nhiing thach thic ctia phat trién thiéu quan tam dén
canh quan sinh thai ban dia

Tai Viét Nam, nhiing khu vuc c6 gia tri khoa hoc cao vé da
dang cdnh quan, da dang van hoa, da dang sinh hoc ¢6 thé
xem xét dua vao bao ton va nghién ctru khai thac rat nhiéu. Tuy
nhién, trong qua trinh phat trién nhanh trong thai gian gan day,
Viét Nam hién nay dang phai d6i mat véi cac tac ddng nghiém
trong lam bién déi canh quan nhu sau [7]: Nan chat pha riing
trai phép; Suy giam tai nguyén dat dai néng nghiép; St dung tai
nguyén nudc khong hgp ly; Khai thac qua muc tai nguyén thiy
san; S dung khong hop ly tai nguyén khodng san; Mat mat tai
nguyén di truyén; O nhiém mai trudng; Hay hoai méi trudng do

ISSN 2734-9888 | 05.2024 XAYDUNG |7



QUAN LY NGANH

hau qua clia chién tranh va phat trién thiéu kiém soét.

T nhiing phan tich & phan hai c6 thé thay 4 thach thuclén
déi véi phat trién bén viing gan véi cdnh quan sinh thai tai khu
vuc Déng Nam bd va viing d6 thi dong luc co thé liét ké 1a: (1)
Bié€n d6i canh quan do quy hoach phat trién; (2) Banh truéng
dé thi; (3) X6i mon dat; (4) Mat dat nong nghiép.

b. Mét sé kién nghi vé canh quan sinh thai ban dia cho
vung d6 thi dong luc

Trong dinh huéng quy hoach phat trién viing dé thi dong
luc da néu & trén, dé gilr gin va phat huy dugc nhiing gia tri
canh quan sinh thai ban dia can tuan thu hai nguyén tac can
ban sau: S dung hgp ly va bdo vé cac gia tri tai nguyén clia
canh quan; Bao vé cac gia tri da dang clia canh quan.

Phdn viing chirc ndng va uu tién

Trong quy hoach phét trién bén viing cin xac dinh chuic
nang clia cac don vi canh quan sinh thai tai vung do thi dong
luc. P& xac dinh chic ndng clia cac don vi cdnh quan sinh thai
bén dia tiéu biéu cta khu vuc Péng Nam b, c6 thé ap dung
hé théng chi tiéu phan loai chic ndng ctia Niemann (1977). Hé
thong phan loai nay gém 3 cap, dugc st dung phan tich cho
ca canh quan sinh thai ban dia, trong dé quan tam t&i ca 3 khia
canh ctia phat trién bén viing la kinh t&, méi trudng va xa hoi.

- Cdp nhém chirc nding (chiic ndng bac 1) gém nhém chiic
nang san xudt (chdc nang kinh té).

- Cdip chuic néing chinh (cac chic nang bac 2): 1a su phan chia
chi tiét trong cdp nhom chiic ndng. Téng cdng cé 8 chiic ndng
chinh dugc néu ra trong hé théng phan loai nay lién quan dén
chuc nang moi truong.

- Cdp chdic ndng phu (chiic nang bac 3): 1a su phan chia chi
tiét trong cdp chic nang chinh lién quan dén cac chic nang
xa hoi [4].

Trén co sG phan vlung chic nang cdnh quan sinh thai ban
dia tu d6 xay dung khdéng gian uu tién cho tung chic nang. C6
4 khéng gian canh quan uu tién nhu sau: (1) Khéng gian canh
quan uu tién bao tén thién nhién va phat trién du lich sinh thaj;
(2) Khéng gian cdnh quan uu tién xay dung néng thon mdéi véi
nén ndng nghiép hitu co va phat trién cac loai hinh du lich;
(3) Khéng gian cdnh quan uu tién phat trién d6 thi va cong
nghiép; (4) Khong gian canh quan uu tién phat trién chuyén
canh néng nghiép va xady dung mé hinh néng thén méi.

Khéng gian canh quan sinh thdi trong quy hoach phdt
trién

Bai nhiéu lgi ich ma khéng gian canh quan sinh thai dem
lai, quy hoach khéng gian cdnh quan sinh thai da tr& thanh
trong tam trong cac ké hoach va nghién ctiu phat trién d6é thi.
Tuy nhién, dé c6 thé quy hoach hé théng khéng gian canh
quan sinh théi hoan chinh, hop ly cho d6 thi, can thiét giai
quyét cac nhiém vu chinh sau:

- Dinh lugng chinh xac nhu cau vé khéng gian canh quan
sinh thai d6 thi hién tai va trong tuong lai. Phuong phap dinh
lugng khéng phai dua trén cac kinh nghiém vé ty trong khong
gian canh quan sinh thai dé thi tai cac nudc tham chiéu ma can
st dung phuang phap can bang, danh gia vung déng luc thuc
su can bao nhiéu khéng gian cdnh quan sinh thai dé can bang
sinh thai. D& lam dugc diéu d6, can thiét du bao chinh xac vé
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dan s6 (bao gém ca du bao vé lugng khéch du lich tang thém
néu khéng gian canh quan sinh thai dugc cai thién). Dién tich
khéng gian cdnh quan sinh thai cling can d dé can bang lugng
oxy - carbon, can bang nhu cau tai nguyén nudc trong d6 thi. [6]

- Sau khi ¢é dinh lugng vé nhu ciu khéng gian canh quan
sinh thai, can xac dinh, phan cép cac thanh phan trong khéng
gian cdnh quan sinh thai doé thi.

- Trong diéu kién Viét Nam, thong thuang, khéi lugng
khong gian cdnh quan sinh thai hién trang sé khéng dap ting
dugc nhu cau cta ngudi dan. Do do, viéc nghién ciru nham
chon lua dia diém phat trién khéng gian cdnh quan sinh thai
mdi cling vé cung quan trong nham dam bao cac khéng gian
canh quan sinh thai dugc phan bé rong rai, hop ly, ddm bao
ban kinh phuc vu cho ngudi dan.

- Sau khi xac dinh du nhu cau khéng gian canh quan sinh
thai, phan b6 khéng gian canh quan sinh thai hop Iy, can thiét
phai nghién ctru hé thdng tuyén xanh dé lién két cac khong
gian cdnh quan sinh thai noi trén dé tao nén vong lién két xanh
(hé sinh thai d6 thi) hoan chinh.

- Viéc dinh lugng nhu cau khong gian canh quan sinh thai
hop ly, phan bé réng khap, két néi hoan chinh chua thé dam
béo phat trién khdng gian cdnh quan sinh thai dé thi. Can thiét
phai xay dung mot k€ hoach hanh dong cu thé, vdi su lién két
cla nhiéu thanh phan nhu quan ly, chuyén mén, kinh té...

- Phan cap quan ly ré rang, tranh hién tudng chéng chéo
trach nhiém nhu hién nay. - Quy hoach khéng gian cdnh quan
sinh thai xanh phai dugc xem 13 mét phan khong thé thiéu
trong quy hoach ha tang ky thuat d6 thi.

- Can gan thiét ké khong gian canh quan sinh thai d6 thi
VGi cong tac thiét ké doé thi dé tao nét dac trung d6 thi. Cac
giai phap quy hoach khéng gian canh quan sinh thai can dugc
xem xét ky hon vé yéu t8 thién nhién va lam ré vai trd diém
nhan dé tao ban sic trong dé thi.

- Vung d6 thi dong luc can van ddng toan thé cac tang 16p
nhan dan tham gia vao qua trinh quy hoach khéng gian canh
quan sinh thai, tir tham gia céng tac quy hoach, quan ly dén tu
tay thuc hién tréng va bao vé cay xanh d6 thi

Viéc kiém soat phat trién va trong s6 trong cac chi tiéu sé
khac nhau gilta cac khu vuc vi trong khi vanh dai xanh va ném
xanh can dugc kiém soat phat trién chat ché thi khu vuc hanh
lang xanh Vung dé thi déng luc lai dugc phép phat trién can
bang dua trén bao ton. Déi vai hé théng khong gian, cdng vién
cay xanh hién dang rat thiéu hién nay cia vung d6 thi déng
luc, can cdi tao, bdo dudng dé sit dung hiéu qué cac khong
gian cdnh quan sinh thai cong céng hién trang.

Dai véi hé théng séng hé phan nao d6 da bi thu hep lai do
cac cong trinh bé téng hoda, chinh vi vy chiing ta can c6 cac
bién phap khoi phuc hé théng séng ho, quy hoach khéng gian
canh quan sinh thai bao vé méi trudng sinh hoc doc cac tuyén
s6ng tao két néi véi khéng gian canh quan sinh thaiTrusc day,
khi diéu kién kinh t€ dat nudc con khoé khan, cdnh quan sinh
thai ban dia chua that su dugc trong qua trinh phat trién dé
thi. Tuy nhién ngay nay, cac khu vuc dinh cu rat can phét trién
dua trén nén tang ctia canh quan sinh thai ban dia vi rat nhiéu
lgi ich ma né dem lai: tir bdo vé méi trudng séng, bao vé hé
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sinh thai dé thi dén dan gian la khong gian két néi gitia con
ngudi va méi trudng, két ndi moi ngudi trong cong dong. Hon
niia, cac nghién ctu da cho thay nhiing dong gop thiét yéu va
to I6n clia cdnh quan sinh thai ban dia cho nén kinh t& dé thi.
Chinh vi vay, da dén lic c6 nhan thic toan dién vé canh quan
sinh thai ban dia, xem canh quan sinh thai ban dia nhu nén
tdng ca ban phat trién.

Cdnh quan sinh thdi ban dia

Canh quan sinh thai ban dia vdi cach ti€p can khong gian
va thai gian, tu nhién - nhan sinh, ¢ kha nang giai quyét tét
nhiing van dé lién quan téi bao vé méi trudng, bao tén thién
nhién nham tao ra nhirng nai s6ng t6t cho cac loai sinh vat va
mai trudng s6ng bén viing clia con ngudi.

Tu mot goc nhin khac, canh quan sinh thai ban dia chinh
la ADN dé xac lap nhiing dé thi hai hoa véi thién nhién, cong
sinh véi nhitng thach thiic dé tén tai t6t nhat va tao nén nhiing
ban sac va ca tinh dé thi- mét yéu té vo cling quan trong trong
thé gigi phdng hién nay. Chinh ca tinh va ban sic sé giup cho
tao diéu kién cho viéc phat trién t6t nhat, thu hat du lich, tao
sinh k&, cdng bang giau nghéo... thic ddy tang trudng kinh té
bén viing lau dai. Nhiing ngudi ban nudc ngoai vé ciing ngac
nhién khi bat gap nhiing dé thi theo kiéu Dia Trung Hai & ving
nhiét d&i hay nhirng khu vuan Nhat - Han Quéc lac 16ng trong
mai trudng dé thi. Su hdp dan ciing chinh la nén tang cho su
phat trién lau dai d6 chinh la yéu t6 canh quan ban dia thé
hién dugc diéu kién tu nhién, van hoa dia phuong... Nhing
du khach cam thay thi€u hut hay noi cach khac la thém muén
dugc trai nghiém nhirng mén an Viét trong nhiing khéng gian
kién truc - @6 thi hay nhiing nhiing khu vudn dam tinh ban dia
Viét Nam. Trong dé nét dep cla con nguai Viét dugc ton vinh
va tran trong.

Thanh phé Binh Dwong quy hoach thanh viing dé thi, cong nghiép, dich vu hién dai mang tam khu vue.

Trong khung canh ty nhién va xa héi cia vung dé thi dong
luc, cac canh quan sinh thai ban dia dugc nhin nhan & khia
canh téng hop, bao gém nhiéu hgp phan tac déng véi nhau,
ham ch(a noi s6ng cuda sinh vat va khéng gian, méi trudng
s6ng, san xuat va sinh hoat clia con ngudi. Su hiéu biét va
quan tam sinh thai canh quan ban dia & cac quy mé khong
gian khac nhau sé dam bao giai quyét dugc nhiing van dé cap
bach trudc mat va lau dai ciia khu vuc Dong Nam Bé néi chung
va vung do thi dong luc néi riéng.

TAI LIEU THAM KHAO

1. Tang trudng xanh tai Viét Nam va nhiing van dé ddt ra - TS Nguyén Thi Thanh
Tam, Khoa Kinh té chinh tri, Hoc vién Chinh tri Qudc gia H6 Chi Minh khu vuc 1.

2. Chuang trinh nghién cu bao ton canh quan Van héa Hué huéng dén bao ton
"Di san cong ddng" - Trung tam Bao ton Di tich (6 do Hué (HMCC) va Vién Nghién cGu
Quy hoach - Bai hoc Waseda, Nhat Ban (WIURS) giai doan 2014 - 2018.

3. Sinh thai nhan van va phat trién bén viing - Phan Thi Anh Dao, Vién Khoa hoc
Khi tugng Thiy van va BDKH; Lé Trong Ctic, Hoang Van Thang, Vién TN&MT, Dai hoc
Qudc gia Ha Ngi - Tap chi Mai trung s6 2/2017.

4. Tir canh quan thién nhién dén dia Iy nhan van - Mai Anh Tudn, 2020.

5. Canh quan di sén van héa trong viing d6 thi héa - Pham Thi Trdm - NXB Khoa
hoc Xa hoi.

6. Tao dung dd thi xanh ven bién Viét Nam g6p phan thiic ddy tang truéng kinh
t€ bién bén viing - Hoang Manh Nguyén - Tap chi Kién triic Viét Nam, 2020.

7.Sinh théi canh quan - Ly ludn va (ing dung thuc tién trong méi trudng nhiét ddi
gi6 mua - Nguyén An Thinh - NXB Khoa hoc va K thuat.

8. M6 hinh d6 thi nén bén viing va thach thiic trong phat trién nha cao tang tai
Viét Nam - Hoang Manh Nquyén - Tap chi Quy hoach Viét Nam, 2019.

9. Thiét ké tich hgp bén viing - Jon Kristinsson, 2012.

10. Hoi thao “Mai trutng séng Xanh dd thi” - Tudn I& kién tric xanh 2018 - Vién
DA thi xanh Viét Nam.
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KIEN TRUC BAN DIA MGI TAI VIET NAM:

Xu huéng nao phat trién phu hop trong

tuong lai?
= TS.KTS LE CHIEN THANG"

i€n truc ban dia mai la su tiép noi ctia kién tric ban dia

trong thoi dai méi. Day la su ti€p ndi va dong vai trd

rat quan trong trong phat trién lich sur kién truc ducng

ai va co thé dugc xem nhu mot su tim kiém giup dinh

hinh va duy tri ban sac dia phuong trong mét méi trudng quéc

té hda mé rong hién nay & khap noi trén thé gidi. Kién tric ban

dia mdi tai Viét Nam trong thap nién vira qua da phat trién vai

nhiing tim toi thiét ké va t6 chiic khéng gian sang tao cling vai

su ho trg clia cong nghé va vat liéu mdi. Kién trdc ban dia mdi

tai Viét Nam da va dang gitp cho bd mat kién tric cda Viét

Nam phong phu va da dang hon, gép phan dan dinh hinh kién
trdc tién ti€n nhung van dam da ban sac dan toc.

1. KHAI NIEM KIEN TRUC BAN PIA VA KIEN TRUC BAN
PIA MO

Kién trdic ban dia (KTBD) ndm ngoai cac xu huéng/trao luu/
phong cach/chl nghia kién trac 1dy phuong Tay lam trung tam
(western-centric) nhu dugc phan doan “chinh théng” trong lich
st kién tric thé gidi va von clng dugc giang day trong cac
trudng dai hoc trén thé gidi va Viét Nam. Dinh nghia Kién tric
ban dia (vernacular architecture), hay con goi la cht nghia Dia
phuaong (Regionalism) hoac Truyén théng ban dia (Vernacular
tradition), cho t&i nay khong théng nhat di cdm nhan vé KTBD
rat dé dang, khai niém tham tri con déi lap nhau. Paul Oliver,
hoc gia néi ti€éng va la mét trong nhirng nha nghién ciru dau
tién xac dinh KTBD va cho rang KTBD la mot thé loai kién tric
phat trién trong cac cong dong va cé thé tu thich lng voi
céc diéu kién xa hoi, khi hdu va cong nghé trong cac thai dai.
Ngoai ra, 6ng cho rang KTBD phu hgp véi cac gia tri, kinh té,
16i séng va cac nén van hoa khai ngudn va cho rang KTBD can
phai dugc ton trong nhu mét loai hinh di san van hda [1]. Va
thuc té€ cho thdy KTBD da va dang dugc ton trong va tham tri
con dugc coi nhu cac di san can phai gin gitr.

Su thtra nhan chung nhat d6 la KTBD la cac cong trinh xay

® Trirong Pai hoc Kién tric Ha Noi.
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dung dich thuc/chan thuc (authentic) cia mét dia diém va toc
ngudi cu thé, da dugc phat trién trong mét thai gian dai trong
lich stf va dugc tao dung bdi nhiing “con nguoi binh thuong”
(khéng phai la kién tric su duge dao tao) théng qua kién thic
dugc truyén tir doi nay sang doi khac. KTBD bao gém nhiéu
loai cong trinh khac nhau (nha &, nha céng cong...), nhiéu
phuong phap va vat liéu xay dung khac nhau theo viing mién
va tdc nguoi st dung, dugc hinh thanh ti lau cho t6i thai ky
cach mang cong nghiép tai chau Au va t6i thai ky hién dai cla
cac nuGc dang phat trién.

Khac vai kién trac do kién trac su thiét ké, KTBD dai dién
cho kiéu kién trac khéng co kién tric su va chiém phan I6n
trong téng s8 cac céng trinh dugc xay dung trén thé gidi,
t6i 95% theo udc tinh clia Amos Rapoport vao nam 1995 [2].
Trong khi cac cong trinh do kién truc su thiét ké thuong dugc
xem nhu cac tac phdm nghé thuat (art works), iing dung cac
tién bo clia khoa hoc cong nghé trong xay dung va vat liéu,
tim kiém céc giadi phap t6 chiic khéng gian da dang va hinh
khdi sang tao... thi KTBD lai dugc xem nhu mét dang kién trdc
thi€u chuyén nghiép, it bién déi, khong dugc dan dat bai thiét
k€, cdng nghé va vat liéu don gidn va sdn c6 tai dia phuong...
Tuy nhién KTBD, dung véi tén goi clia n6 cho du dé xac dinh
dugc tinh truyén théng (traditional) hay tinh dan da (folk) véi
tinh ban dia (vernacular) khéng phai van dé dé dang, lai mang
trong minh nhiing cau chuyén van héa sau sac, phan anh tinh
truyén théng dugc ké thira tir thé hé nay sang thé hé khac, ton
tai bén viing trong mdi cdng déng dan cu, mdi vung dat cu
thé, cling nhu can bang trong su phat trién gitta méi trudng
xay dung va méi trudng tu nhién von la mot trong nhiing diéu
can quan tam nhat trong phat trién bén viing duong dai.

KTBD mdéi la mot biéu hién duong dai ctia KTBD, 1dy cdm
hiing ti cac yéu t6 truyén théng trong maéi trudng dia phuong
va thé hién véi cdng nghé va vat liéu duong dai. Nhiéu kién
trdc su tin rang kién trac ban dia phai tuan tha hinh dang va
st dung vat liéu dia phuong. Tuy nhién KTBD khong han chila



Bang 1. M6t s6 khai niém kién trdc ban dia

Tacgia Khai niém kién tric ban dia méi

P.Oliver [1]

Kién tric ban dia dugc hinh thanh nha cac yéu t6 thich ing vai cac diéu kién xa hoi, khi hau va cong nghé

A.Rapoport [2]

Kién tric dan gian rat da dang vé loai hinh, phuong phap xay dung va dai dién cho da s6 céng trinh ton
tai trén thé gidi

C.Ghisleni [3]

Kién tric dia phuong hay vung mién, st dung vat liéu truyén théng va cac nguén luc tai noi cong trinh
dugc xay dung

Bang 2. Mét s6 khai niém kién tric ban dia mai

Tac gia Khai niém KTBD mai

El$a Turkusi¢ [4] | Su chuyén héa cGa KTBD trong thai dai méi, 18y cdm hing ti di san béan dia va thé hién ngdn ngi cong
nghé va thdm my cla thai dai.

J.Steele [5] KTBD mdi la su quan tdm cla cac KTS t6i ban sdc van héa quéc gia, |a su nd luc nhdm thé hién dac trung
ban dia r6 rang hon trong kién tric, va dugc thic ddy béi cac phong trao danh déc 1ap dan toc khap toan
cau.

J.Melvin [6] KTBD mdi la phan ting véi hinh thiic déng nhat cia chd nghia hién dai cho du co su khac biét rat 16n vé
vung mién va khi hau gitta cac dia diém xay dung. Cho du khéng dugc coi la mét trao luu vé hinh thuc, déc
diém chung trong thiét ké |a tinh dia phuong, truyén théng ban dia cling nhu phan anh thai dai.

hinh thic bén ngoai hay cdm nhan cam tinh. Bi canh hién tai
can dugc phan tich nhu mét linh vuc rong 16n hon nhiéu véi
cac van dé tam linh, lich sti, chiic nang, khéng gian, van héa...

KTBD m¢i thudng dua trén hai phuong phap tiép can, dé
la phuong phap mé phong truyén théng (conservative) va
phuaong phap ti€p bién truyén thong (interpretative). Phuong
phap ti€p can mé phong truyén thong tao ra cac cong trinh
€6 hinh dang truyén théng hoac st dung ky thuat va vat liéu
truyén théng cho cac céng trinh KTBD mdéi. Phuong phap nay
dudng nhu dé dugc chdp nhan hon trong béi canh clia nén
kinh té phat trién thap hodc cac viing ngoai 6 hodc ndng thén.
Tuy nhién, mét s6 ngoai & ngay cang I6n cho thay phuong
phép ti€p can nay chua han da 13 mong muén ngay ca cla

chinh nguai dan dia phuong. Bai hoc ngay tai Viét Nam vé sy
mat di clia nhiing gi dugc coi la “truyén théng” hay di san nhu
nhirng ng6i nha bang dat & vung nui phia Bac Viét Nam hay
nhirng ngdi nha san mién nui cao doc mién t6 qudc da nhanh
chéng mat di ngay khi ngudi dan c6 duge doi séng kinh té t6t
han, ho mong mudn cé nhiing ngdi nha kiéu “ngudi Kinh” &
vlung dong bang vai két cau BTCT, tudng gach hay hinh dang
“nha Tay”"...cho thay kiéu ti€p can nay van con mang tinh thir
nghiém vai cac cdng trinh nha cong ddong mdi xuat hién trong
hon chuc nam gan day.

Trong khi d6, phuong phap tiép bién truyén théng hoc
tap va lua loc mot hay nhiéu yéu t6/thanh phan, hiru hinh hay
v6 hinh, nhiing gi tinh tdy, thudc vé ban chat hay tinh “truyén
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Mot s6 cong trinh KTBD méi theo phucng phap ti€p can mo6 phong truyén thong

Hmh 1. Khu Thai hoc Vin Miéu Quoc T Giam, 2000, KTS
Lé Thanh Vinh. Céng trinh danh ddu sw thanh cong trong vzec
trung tu va mo rong trong khu viee lich sir quan trong cap quoc
gia. Khu Thdi hoc tdi hién hinh anh kién triic truyén thong véi
vat liéu va ky thudt xay dung hién dai. (Nguon anh: Trung tam
hoat dong van héa khoa hoc Van Miéu - Quéc Tir Gidm)

théng” dé tich hgp trong t8 chiic khéng gian hay hinh thiic
kién trdc cla thdi dai méi. Phuong phéap nay dudng nhu la
biéu hién ré rang hon va phu hgp hon véi hoi thé thoi dai, va
¢6 thé dugc coi nhu su ndi dai clia truyén théng trong cudc
s6ng duong dai.

Gia tri cGa ca hai phuong phap déu rat riéng. Néu nhu
phuong phép ti€p can mé phong truyén théng mang lai
nhiing gia tri thdm my mdi cho nhiing tht dang dugc cho la
rat binh thudng tai cac ving néng thén, thi phuong phap tiép
bién truyén théng lai cho thay kha nang “hoa nhap ma khéng
hoa tan” trong lan séng toan cau hoa.

2. SO LUQC PHAT TRIEN KIEN TRUC VIET NAM GIAI
DOAN 1975 DEN NAY

Lich strkién trac Viét Nam thé ky 20 va dau thé ky 21 that
dac biét, va kién trac cling vay vdi cac giai doan 1900 - 1954,
1954 - 1975, 1975 - 1986 va 1986 dén nay. Moi giai doan co
nhirng su phét trién kién tric rat dic trung trong méi quan hé
VGi cac yéu t6 clia van héa phuong Tay: Giai doan 1900 - 1954
vGi ngudi Phap va kién tric Phap, giai doan 1954 - 1975 véi cac
nudc trong khéi XHCN & mién Bac va ngudi My & mién Nam,
giai doan 1975 - 1986 vai cac nudc trong khéi XHCN va giai
doan 1986 dén nay vai quéc té trong mét moi trudng toan cau
rébng mé.

Su phdt trién kién tric Viét Nam trong giai doan tcr 1975 t6i nay

Giai doan 1975 - 1986: sau khi théng nhat dat nudc dén
nam 1986, nén kinh t€ dat nudc théng nhat sa sat do chién
tranh, su tri tré ca mé hinh kinh té tap trung bao cap, su cam
van clia My va cac nudc dong minh... da bién Viét Nam thanh
mot trong nhitng nudc 6 nén kinh té phat trién thap nhat thé
gidi. Trong béi canh nhu vay, kién tric thai ky nay khong cé
nhiéu thanh tuu ndi bat cho du ¢é rat nhiéu cdng trinh duoc
xay dung sau chién tranh d€ phuc vu céng cudc binh 8n xa hoi
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Hinh 2. Yén Tir Legacy, 2018, KTS. Bill Bensley. Sw két hop
khéo léo giita kien tric truyén thong va canh quan ty nhién
trong to hop khong gian lon. (Nguon anh: Yén Tir Legacy)

va phat trién kinh té. Cac cong trinh dugc cho la diém nhan
trong thai ky nay do cac nuéc XHCN giup d& nhu Cung van
héa Htu nghi hay Bao tang H6 Chi Minh & Ha Noi, tuy déu do
KTS G.lsacovic thiét ké nhiing cling da dp dung nhiing yéu t6
ban dia nhu vo bao che hai I&p két hgp chi tiét trang tri truyén
théng, mai va hang hién dua ra 16n tao khong gian dém va
cadm giac cGa nhiing mai dinh cé truyén...

TU ndm 1986 véi chinh sach DSi mai, chuyén déi mé hinh
kinh té€, ma& ctra thi trudng, mé clra dat nudc véi thé gidi, dac
biét sau khi My d& bé cdm van déi vai Viét Nam nam 1994 va
Viét Nam tham gia nhiéu t6 chiic quéc t& (WTO 2007), nudc
ngoai nhiéu hon. Cac doanh nghiép/tap doan dau tu vao Viét
Nam (tU cadc nuéc phuong Tay, Bong A..) trén moi linh vuc,
trong d6 c6 xay dung. K& tir khi budc vao thé ky 21, su thay
déi kién tric néi chung va kinh té dé thi ndi riéng dién ra rong
rai & cac tinh thanh, dac biét la cac dau tau kinh té dé thi nhu
TP.HCM, Ha Néi, Pa Néng. .. da va dang lam thay déi dién mao
cling nhu dudng nét clia cac dé thi trén khap Viét Nam. Su phat
trién nay c6 thé noi phan nao da bat kip xu hudng phat trién
kién trac trén thé gidi. Cac xu hudng/trao luu/chu nghia trong
kién trdc tai Viet Nam bao gom chd nghia hién dai mdéi (neo-
modernism), kién tric cong nghé cao (technology architecture),
ki€n tric xanh (green architecture), ki€n trac gan két véi tu
nhién (biophilic architecture), xu hudng phuc ¢6 (c6 dién chau
Au, c6 Viét Nam), chl nghia biéu hién méi (neo-expressionism),
cht nghia t6i gidn (minimalism)... Trong d6 KTBD mdi ndi Ién
nhu mot 16i thoat tim vé ban sac dan tdéc ma hién dai. Bén canh
do, trong KTBD c6 gi d6 nhiing thanh phan cua kién trdc xanh,
cda kién trdc gan két vai tu nhién, va ca cda kién trdc hién dai
mai. KTBD mdi tai Viét Nam trong thdi gian nay da co da diéu
kién dé trdi ddy nhu mot trong nhiing trao luu chd dao do KTS
Viét Nam thiét k&, dan dat va truyén cdm hing cho gidi thiét ké
chuyén nghiép néi riéng va xa héi néi chung.
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Hinh 3. Nha céng dong Suoi Ré, Hoa Binh, 2012, KTS Hodng Thiic Hao. Hinh anh nha Mwong nha Kinh
dueoc ket hop voi cac gidi phap sang tao va hoc hoi vé vt liéu, ky thudt xdy dung... va tich hop cdc gidi
phap nang luong trong cong trinh (Nguon anh: Tap chi Kién truc - Hoi KTSVN)
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Hinh 4. Nha céng dong Nam Dam, Ha Giang, 2015, KTS Hoang Thiic Hao. Nha céng dong két hop homestay véi truyén thong
vdt liéu va ky thuat xdy dung dia phwong, to chirc khong gian va tao hinh hién dai, va wrng dung mé phong nang luong toi wu

héa. (Nguon anh: Cong ty 1+1>2)

3. KIEN TRUC BAN DIA MG1 TAI VIET NAM

KTBD mgi tai Viét Nam gém ca hai phuong phap ti€p can
(phuang phap ti€ép can moé phdng truyén théng va phuong
phap tiép bién truyén thong) dugc ap dung trén toan lanh
thé Viét Nam, cd & viing néng thén va dé thi. Cac cong trinh
dugc thé hién ciing rat da dang, ti nha &, quan x4 tdi nha
cdng déng dan cu. Mét s6 thanh cong dugc thita nhan trén
trudng quoc té. KTBD tai Viét Nam nd ro khi budc sang thé ky
21 khi cac nguén dau tu nhiéu va da dang hon, kién tric dugc
chu y hon, dugc dau tu thiét ké nhiéu hon.

a. Phuong phap tiép cadn mé phéng truyén théng

Phuong phap tiép can moé phong truyén théng tap trung
X0 ly vao hinh dang kién trdc truyén thong than quen, diéu

chinh phu hgp ma khéng gay s6c¢ bang cach khai thac cac chi
tiét truyén théng; khoi tich vira phai; khong gian dém phu
hop vai khi hdu nhiét ddi; nhung vat liéu xay dung va hoan
thién cling nhu ky thuat xay dung vira truyén thong viia hién
dai. Gia tri tr nhiing céng trinh nhu vay thé hién & nhiéu khia
canh bao gébm ca thdm my, t§ chiic khéng gian, két cau, vat
lieu, ky thuat va ca cac yéu t6 mai nhu thong gio chiéu sang
tu nhién hay tiét kiém va st dung nang lugng hiéu qua.

V& mat thdm my va té chiic khéng gian, cac cdng trinh nay
bé sung nhiing gia tri thdm my mai duong dai cho kién tric
truyén théng nhiing tudng khé co thé tao ra su méi la hon
nita, ching minh stic séng manh liét ctia truyén théng trong
thaoi ky d6i mai clia dat nudc, phu hgp véi yéu cau va doi héi
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Hinh 5. Nha vén héa thiéu nhi Ha Néi, 1977, KTS Lé Vén Lan.
Cong trinh co thé duwoc coi nhuw dai dién cia KTBD giai dogn
1975 - 1986. (Nguon anh: Tap chi Kién truc - Hoi KTSVN).

mai vé thdm my hay chic ning trong cudc séng ducng dai.
Nhing loai hinh khéng gian méi nhu homestay, nha cong
déng, cac khéng gian di dong. .. dugc bé sung. Cac ky thuat
xay dung mdi b6 trg cho ky thuat ci nhung ko mat di tinh
chat (lién két, xtr ly vat liéu) ca vat liéu dia phuong cling nhu
phu hgp véi ky thuat xay dung clia dia phuong.

Viéc ting dung cac cdng nghé thiét ké va mé phong hién
dai ciing bé sung thém thanh phan kién tric méi dé gia tang
chat lugng khong gian noi that cling nhu tién nghi sir dung
nhu chat lugng khéng khi trong nha théng qua thong gio
tu nhién va chiéu sang tu nhién t trén tudng va mai, san
xuat nang lugng tai chd, b8 sung giéng trdi, 6ng khoi va cac
khoang théng tang sang tao khac...

Va sau cling va cling quan trong khéng kém, d6 la nhirng
cobng trinh hudng t6i nhirng céng dong yéu thé & viing cao
va xa x0i nhu nha céng déng, trudng hoc, thu vién... da gop
phan lam gia tang tinh cdng déng cling nhu nang cao chat
lugng gido duc noi chung va vé vé sinh moéi trudng néi riéng
cho cdng déng dan cu va cac thé hé tré em viing cao, md ra
nhing huéng di mai cho xa hoi cling nhu kién tric noi riéng.

b. Phuong phap tiép can tiép bién truyén théng

V& mat thdm my va tao hinh khéi cling nhu x ly vé bao
che cong trinh mang chic nang kép, vira tao hiéu qua tham
my, viia tang hiéu qua bao che ting x( véi diéu kién tu nhién
khac nghiét hoac bat Igi. X ly khoi va vé bao che cling dong
vai tro tién quyét vai hiéu qua vé “tinh ban dia” do céng trinh
tao ra, tao cdm nhan clia ngudi ngdm ciing nhu gop phan
vao viéc dinh hinh sy phét trién trong bdi cdnh khéng gian
d6 thi/néng thén rong 16n hon. Vi cdm nhan clia nhung
ngudi khéng phai trong nghé ciing nhu khéng co diéu kién
tim hiéu sau, thdm my cla vé bao che ddng vai trd quyét
dinh sy thanh cong clia cdng trinh.

V& mit chiic nang va té chic khdng gian (khéng gian méi
phu hgp vai duang dai, hinh va khéi khong gian néi that,
chiéu cao théng tang, vach ngan che néi that, thong gié
chiéu sang tu nhién théng qua clta cac loai 16 mé vach ngan
ma, trang thiét bi nodi that, cling nhu cac cap dé trang thiét
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Mot s6 cong trinh KTBD mdi theo phuong phap ti€p bién truyén théng

Hinh 6. Bao tang Ho Chi Minh ¢ Ha Ngi, 1989, KTS
G.Isacovic Cong trinh co thé duwoc coi nhu dai dién cua
KTBD giai doan 1986 - 2000 (Nguon anh: Travel Hanoi).

[P . =

Hinh 7. Bdo tang Pak Lak, 2011, KTS Nguyén Tién Thudn. To
chike khéng gian bdo tang dwong dai nhwng hinh khéi va chi
tiét trang tri tham dam tinh ban dia ciia cdc dan toc dong bdo
Téay Nguyén. (Nguon anh: Cong ty TNHH Kién tric X1-HAAI).

bi cht dong trong va ngoai cong trinh). Cac cong trinh cling
két hgp hai hoa cac khong gian déng va mé va khai thac dac
biét cac khong gian dém (buffe zone) két hop vai cay xanh,
mat nudc. Cac gidi phap sang tao nhu vay gilip nang cao chat
lugng khéng gian ndi that, tién nghi cho ngudi st dung. ..
Vé mat ky thuat xay dung va hé théng ky thuat trong cong
trinh, vat liéu chiu luc hién dai két hgp BTCT, thép, tudng
gach (nung hoac khéng nung) giup gia tang tinh bén viing
cla coéng trinh. Vat liéu hoan thién than thién véi thdm my
ngudi dia phuang, véi moi truong tu nhién cla dia phuong
gilp gan két cong trinh vai nglr cdnh va phan nao dé thé
hién tinh bén viing clia cong trinh. Khai thac ky thuat, vat
lieu dia phuang theo cach chua tiing cé vaéi cac pattern kiéu
parametric (tudng gach), véi ki€u st dung vat liéu theo cac
cach khac nhau (ngéi dung dé trang tri tudng, gach théng
gid, chau cay thoang), bé sung théng gié chiéu sang tu nhién
bang giéng troi két hgp véi cdy xanh va mai kinh, tinh nghé
thuat va su bay béng nhe nhang dugc tao ra véi nhiing hinh



www.tapchixaydung.vn

Hinh 8. F-Café, Quang Binh, 2014, KTS Lé Vii Hong Quang. Vit liéu, khéng gian dém, két hop canh quan cdy xanh mét nwéc la

nhitng diém néi bdt dia phirong. (Nguon danh: Archidaily).

Hinh 9. Termitary house (Nha
16 moi), Pa Néng, 2014, Tropical
Space. Gidi phdp hinh khéi don
gidn, t6 chirc khong gian thong
tang da dang, vé bao che hai

kh&i don gian va bang t6 chiic khéo léo cac dam bé tong, cac
nan goé thép...

Ung dung cac phan mém mé phong ndng lugng, céc
phan mém thiét ké& kién triic chtita mé hinh théng tinh céng
trinh (BIM) trong thiét ké va thi cong giup dinh lugng chinh
xac cac tdc dong nhiét va cac diéu kién tu nhién khac tsi cong
trinh ciing nhu giup tinh toan dugc cac ché dd nhiét va hiéu
qua cla thiét ké thu dong va chu ddng trong cong trinh. ..

4. KET LUAN

Vay xu hudng nao trong KTBD sé phat trién phu hop tiép
tuc trong tuong lai? Liéu vat liéu va ky thuat truyén théng con
¢6 dugc uu chudng? Nhiéu vat liéu truyén théng xuéng cap
kha nhanh, tudi tho vat liéu truyén thdng ngdn hon nhiéu va
doi hoi bdo dudng day céng hon nhiéu so vdi vat liéu hién
dai. Ban dia mai c6 thé chuyén sang céc dang khac khong
hay mét dang ban dia méi hon nita khi ma khoa hoc ky thuat
trong xay dung ngay cang phat trién, néu vay ban chat cta
KTBD sé thay d&i va tén goi clia KTBD c¢6 con phu hop?

Thap ky qua cho thdy KTBD mgi tai Viét Nam da dat dugc
nhiing budc tién vuot bac va phan nao bat kip va hoa nhap
vao dong chay KTBD méi chung clia kién tric duong dai thé
gidi. Hudng di ti€p theo va su giao thoa clia KTBD ma cling la

[6m théng gié tw nhién va chiéu
sang tw nhién tot. (Nguon anh:
Hiroyuki Oki).

ban chat ctia né, do chinh la tinh bén viing. Néu lay cac tiéu
chi ctia bén virng la kim chi nam cho KTBD thi duéing nhu d6
la cau tra 16i chinh xac nhat, vira duy tri va ké thira dugc tinh
truyén thong cla van hoa dan tdc, vira phu hop véi cac dac
diém cla bdi cdnh dia phuang cu thé.

D6 cling chinh la sy hoa nhap ma khéng hoa tan, hay huéng
t6i hoi nhap qudc té nhung van dam da ban sic dan toc.
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Thoat nudc xanh -

cach ti€p can madi trong thoat nudc bén ving

A

ﬁf THS TRAN THI THANH Y*

Vai nhang tac dong cua thien tai va téc do do thi hoa dang ngay cang gia tang, viec
quy hoach dé thj vdi ha tang xanh la mot xu thé tat yéu & cac quéc gia.

i€n d8i khi hau (BDKH) ngay cang tré thanh nhing

thach thuc rat 16n déi véi cong tac quy hoach do thi

va xay dung cac hé théng ha tang ky thuat do thi. Véi

sy tdc dong cdia BDKH ngay mét rd rét va qua trinh
hoa dé thi hién nay, chat lugng séng clia ngudi dan dang
ngay mot suy giam.

Tinh dén thang 6/2023 ty lé d6 thi hoa toan quéc da dat
khoang 41,5%, v&i 898 d6 thi. VGi nhirng tac dong cla thién
tai va t6c do doé thi hoa dang ngay cang gia tang, viéc quy
hoach d6 thi v&i ha tang xanh la mot xu thé tat yéu & cac
quéc gia. Ha tang xanh nham bao tén cac gia tri va chuc
nang cda hé sinh thai, dong thdi mang dén cac lgi ich cho
con ngudi. Vai khai niém nay, ha tang xanh da nang tam cac
khéng gian xanh trong dé thi thanh mot hé théng ha tang c6
vai trd quan trong nhu cac hé théng ha tang thiét yéu khac
clia d6 thi nhu nang lugng, nudc, giao théng hay théng tin
lién lac. Chinh vi vay, n6 cling can dugc déi xit nhu mot thanh
phan quan trong trong cac dé an quy hoach do thi.

THUC TRANG VA NGUYEN NHAN GAY NGAP LUT TAI
CACDPOTHI

Theo danh gia cda nhiéu chuyén gia, t6c d6 doé thi hoa
clia Viét Nam trong thai gian qua da dnh hudng bai su phat
trién clia cac cong trinh ha tang ky thuat néi chung, thoét
nudc va x& ly nudc thai noi riéng. Viéc phat trién hé théng
thoat nudc & cac dia phuong cling con kha cham. Theo mét
bdo cdo clia Bd Xay dung thang 12/2022, ty 1é t6ng lugng
nudéc thai dugc thu gom xUt ly méi dat khodng 15%.

G nhiéu khu d6 thi mai, mac du nudc thai sinh hoat da
dugc tach ra khdi nudc mua tU ngay trong céng trinh, tuy
nhién, khi ra dé€n mang luégi thoat nudc bén ngoai, cac loai
nudc thai nay lai dau vao moét tuyén céng chung, gay 6 nhiém

® Hgi Quy hoach Phat trién dé thi Viét Nam.
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va lang phi. Tinh trang yéu kém trong quan ly rac thai va bun
can cling gay anh hudng tiéu cuc dén hé théng thoat nudc.

Vé hoat déng quan ly nudc thai do6 thi & Viét Nam, Ngan
hang Thé gidi (WB) cho biét, c6 60% hd gia dinh Viét Nam
dau néi xa nudc thai vao hé théng thoat nudc cong cong,
nhung hau hét nuéc thai dugc x& thang ra hé théng tiéu
thoat nudc bé mat va chi c6 10% lugng nudc thai dugc xt ly.
Trong khi 90% ho gia dinh x3 nudc thai vao bé tu hoai, chi 4%
lugng phan bun dugc xd ly. Muc thiét hai kinh té€ do vé sinh
kém udc tinh 1a khoang 780 triéu USD méi nam, tuang duang
1,3% GDP.

Viéc phat trién cac KCN ciling kéo theo su gia tang lugng
nudc thai cong nghiép. O nhiém nudc mit do nudc thai cda
cac KCN hodc ti cac lang nghé tai cac séng, hé, kénh rach tré
nén tram trong hon. Dién hinh, c6 thé thay & cac luu vuc séng
Cau, séng Nhué - Bay va séng Boéng Nai, anh huéng nghiém
trong dén nguén cap nudc cho nhiéu dé thi.

Theo thong ké ctia S& Xay dung Ha Noi, tir dau mua mua
2022 dén nay, trén dia ban thanh phé da c6 gan 10 tran mua
cudng do Ién, lugng mua trén 100 mm, tham chi cé naoi Ién
t&i 180 mm/gid, vugt cdng sudt thiét ké cla hé théng céng
thoat nudc (70 mm/gid) va 310 mm/2 ngay déi vai toan bo hé
thong, dan dén Ung ngap xay ra tai nhiéu khu vuc, nhat la tai
cac khu vuc triing thap, xa nguén xa.

Con tai TRHCM, mdi ngay ¢ hon 1 triéu m? nudc thai sinh
hoat d6 thi xa thai ra moi trudng, nhung chi mét phan trong
s6 d6 dugc thu gom, x{ ly. Theo tinh toan, ty lé x& ly nudc
thai d6 thi ctia thanh phé mdi chi dat 13,2% téng lugng xa
thai. Nang luc xr ly nudc thai do thi con han ché khién tinh
trang & nhiém ngudn nudc van la thach thic cha thanh phé.
Bén canh nhitng dong séng, kénh, rach bi 6 nhiém nhiéu
nam chua dugc cdi tao, tinh trang nhitng dong kénh da dugc
céi tao c6 nguy co tai & nhiém trd lai do khéng kiém soat va



Hinh anh ngdp lut sau mot trdn mwa lon tai Ha Noi (Ngu&n Internet).

XU ly dugc ngudn nudc xa thai sinh hoat. Ban cl, kénh Nhiéu
Loc - Thi Nghé 1a céng trinh tiéu biéu cta thanh phé vé cong
tac chinh trang dé thi, cai tao moi trudng, nhung nay, dong
kénh nay cling dang cé dau hiéu tai 6 nhiém & mot vai doan
do nudc thai tir cac hé dan doc kénh nay chua dugc thu gom
XU ly triét dé.

Ngéap lut dé thi khong chi dién ra tai thanh phé I6n la Ha
Noi va TP.HCM ma con dién ra ca & nhing dé thi vung bién
nhu Da Nang, Nha Trang, Phi Quéc... cho dén nhiing dé thi
vlng cao nguyén tudng chiing thoat nudc thuan Igi nhu Ba
Lat, Yén Bai, Lao Cai... Khéng chi thé, Can Tho, Binh Duong,
Quang Ninh cling da xuat hién tinh trang ngap lut.

Trong khi d6, hé thong thoét nudc cac khu dan cu thuéc
cac do thi lon chl yéu la hé théng thoat nudc chung, st dung
chung cho cé nuéc mua lan nuéc thai. S6 lugng tinh toan cha
yéu dya trén cd s& chudi s6 liéu mua tir nhiéu nam trudc day
chua xét dén anh hudng di thudng ctia BDKH trong nhiing
nam gan day. Vi vay, sau nhiing tran mua In, thudng rat dé
gdy ngap ung & nhiéu tuyén phé khi nudc khéng tiéu thoat
kip.

Pang lo ngai la cudng d6 ngap, s6 diém ngap va muc do
ngap lut tai cac doé thi dang tang lén. Diéu nay cho thay, hé
thong thoat nudc tai nhiéu doé thi khéng dap tng yéu cau.
Nguyén nhan cla thuc trang nay la do ha tang thoat nudc
tai cac d6 thi Viét Nam chd yéu la c6ng ngam chay doc cac
tuyén dudng, dugc két néi thanh mang lugi thoat ra kénh
rach, muang hé va hé diéu hoa tai khu vuc, roi sau d6 dé ra
nai tiéu nudc chung cla thanh phé.

Hién nay, hau nhu cac d6 thi, hé thong thoat nuéc dugc
phat trién va xay dung moét cach riéng 1& va bi dong theo
tuyén dudng maéi ma chua dugc quy hoach mét cach téng
thé. Hau hét hé théng cdng thoat nudc dugc xdy theo va
phu thudc vao dudng giao théng va cac két cdu dé thi khac.

Ngoai ra, vSi nhiing xung dét vé cao dd nén va cac thong
56 ky thuat khac, xuat hién cac khu vuc d6 thi bi thap triing,
khéng c6 dudng thoat nudc. Bang lo ngai hon, cac do6 thi
hién nay con xuat hién nhiéu khu dan cu tu phat, xay dung hé
théng thoat nudc chua ding quy chudn, tiéu chuén. Tai céac
khu vuc nay cha yéu la dua vao thoat tu nhién, nhung cling
da bi chan dong béi chinh cac cong trinh d6, khéng thé dau
néi vai hé théng chung, hodc dau néi tu do, sai vi tri nén cling
gay ngap lut.

DaGi véi cac du an mé rong do thi hién nay, do nhiéu du
an, cong trinh xay mai xam lan séng ngoi, san lap ao ho, lam
giam rat nhiéu khéng gian thoat nudc va gay chan dong
thoat. Cac du an cac nha cao tang véi mat do 16n va viéc khai
thac nudc ngam da dan dén cao dé nén d6 thi tré nén thap
hon do sut lin dat. Viéc thay d&i c6t dudng sau méi lan cai
tao, stfa chlra cling da lam thay d&i luu vuc thoat nudc va hiéu
qua hoat dong clia cac dudng cong & do.

Ngoai ra, tinh trang lan chiém, xay dung cong trinh vi
pham hanh lang thoat nudc lam thu hep dong chay, gay
ra ngap Ung cuc bé. Tinh trang vit rac, d6 rac (rac thai sinh
hoat, rac thai néng nghiép, vat liéu xay dung...) lam han ché
dong chay thoat nudc.

Bén canh dé, kha nang thu hoi phi thoat nudc hay phi
bdo vé moi trudng qua thap, khéng da trang trai chi phi dau
tu xay dung, chi phi van hanh va bao duéng hé thong x{ ly
nudgc thai. Cac don vi chiu tradch nhiém thoat nudc va xt ly
nudc thai lai c6 quyén ty chd rat han ché trong hoat dong
quan ly van hanh va phat trién hé théng.

Nhu vay c6 thé thay, viéc xay dung theo khéng quy hoach,
xay dung trai phép; nhiéu hé ao, mat nudc bi l1ap dé xay nha
va lam dudng, mat do xay dung nha & va dudng xa bé téng
héa cao da lam suy giam dién tich tham thuc vat, cady xanh
dan dén luu lugng nudc mua tang nhanh, lam mat kha nang
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l[am cham dong chady, gidm ndng luu trl va tiéu thodt nudc
mua. Tinh trang x3 phé thai bua bai, khong kiém soat...da
lam cho hé théng tiéu thoat nudce bi chan lai, gay ra tinh trang
tac nghén dong chady nudc mua trong hé thong thoat nudc,
gay Ung ngap khi gdp céc hién tugng khi hau cuc doan (mua
I6n, triéu cudng, nudc dang do 1d...). Day con la nguyén nhan
lam suy gidm cac tang nudc ngam, sut lun dia chat, gia tang
hiéu ing dao nhiét dé thi, gdy mat can bang sinh thai va 6
nhiém méi trusng...

THOAT NUGC XANH BEN VUNG - GIAI PHAP HUU
HIEU CHO HA TANG XANH

Trong nhitng ndm gan day, mac du cong tac xay dung hé
théng thoat nudc tai cac d6 thi da dugc quan tam dau tu,
song do quy hoach bat cap, thi€éu déng bé va chua phu hop
nén khong dam bao kha nang thoat nudc. G cac thanh pho
I6n, hé théng thoat nuéc mai chi phuc vu khodng 50 - 60%
dan s6, cac thanh phé nho hon, ty 1 nay chi dat khoang 30%.

Trong bai viét vé “Ca s& ha tang xanh - Phuong phap tiép
can méi” dugc dang trén trang Arcontek - Kién trdc va cong
nghé, da téng két, trong diéu kién moi trudng tu nhién, sé
c6 khoang 27% lugng nudc mua chady tran trén bé mat va
20% dudi dang dong chady ngam. Nhung trong méi trudng
xay dung ctia mot dé thi, rat it lugng nudc nay tham dugc
qua mat dat, ma chd yéu la chay tran. Néu nang luc clia hé
théng thoat nudc khong dugc cai thién, ching ta sé dé lam
vao tinh trang ngap lut nghiém trong. Vi vay, néu tan dung
thu gom lugng nudc nay sé cé tac dung, vira dé tai sir dung
va vlia gidm lugng nudc dén Ién cac khu vuc da bi bé tong
héa. Viéc st dung cac mang xanh trong dé thi nham giam
thiéu st dung bé téng trong xay dung dudng va via hé (mét
trong nhiing nguyén lam cham dong chady nudc mua) cling
sé han ché& ngap ung trong dé thi va con co tac dung giam
thi€u nhiét d6 va han ché hién tugng “dao nhiét dé thi”. Cach
ti€p can nay da dua thoat nudc dé thi xanh bén viing khéng
con la mot tiéu chi tao gia tri riéng, ma dang tré thanh diéu
kién bt budc phai thuc hién khi phat trién d6 thi.

Pé iing pho vdi van dé ngap lut dé thi dudi tac déng clia
BOKH va qua trinh dé thi hoa, doi héi phai co cach tiép can
phat trién dé thi xanh, ha tang xanh nhu da duoc dé cap
trong Chién lugc quéc gia vé tang truéng xanh va Chién lugc
qudc gia vé BDKH, trong d6, thoat nudc xanh dugc hiéu Ia
mot cach ti€p can mai clia thoat nudc bén viing.

Thoat nudc bén viing hay thoat nudc xanh dugc hiéu
la mé hinh ap dung céch ti€p can cac hé thoéng sinh thai
tu nhién (s dung diéu kién tu nhién) dé kiém soat va lam
gidm ngap lut cuc bo trong hé théng thoat nudc dé thi, tang
cudng nang luc ctia hé théng co s& ha tang hién cé.

Nguyén tac cla thoat nudc xanh bén viing la kiém soat
t6i da dong chay, gidm thi€u nhiting khu vuc tiéu thoat nuéc
truc ti€p, giam toc do, luu lugng dong nudc chay tran mat;
tang cudng cac dién tich mang xanh, thdm thyc vat trong
do6 thi, s dung cac vat liéu tu nhién, than thién moi truéng
lam tdng kha nang tham ty nhién hay phan tan dong chay
theo cac luu vuc nhé dé gidm ap luc cho hé théng thoat nudc
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chung va gidm nguy co Uing ngap. Gin gil, bdo vé cac khong
gian luu trir nuéc dé phong chéng ngép ung ciing nhu gidm
hiéu &ing ddo nhiét do thi.

Lgi ich ctia hé théng thoat nudc xanh bén viing nham
bé cap ngudn nudc ngam; ngan nglia 6 nhiém ngudn nudéc;
tang cuong khong gian xanh cho d6 thi, t d6 khong chi la
giai phap chéng ngap lut dé thi ma con nang cao chat lugng
s6ng clia ngudi dan.

Theo kinh nghiém cla thé gigi va két qua nghién cuu tu
moét du én thodt nudc tai Viét Nam, tuy theo quy mé do thi,
md hinh thoat nuéc bén viing c6 thé dp dung mét trong cac
gidi phap ky thuat co ban sau:

- Mai nha xanh: C6 kha nang luu gitt mét lugng 16n nudc
mua trén mai bén trong tham thuc vat va trong 16p dat. Nho
dé, giam lugng nudc mua chay xuéng khoéi mai nha di vao
hé théng thoat nuéc dé thi, gidm thiéu ngap Ung cuc bé do
mua. Mai nha xanh con dugc tan dung dé diéu hoa khéng
khi cho tda nha, gitp gidm hién tugng “dao nhiét do thi”. Nhu
vay, c6 thé thdy “mai nha xanh” vira lam tang béng mat va
kha nang cach nhiét lai lam gidm chi phi nang lugng va gitp
gidm lugng nudc mua chdy tran. Nuéc mua dugc thu gom sé
tai st dé€ tudi cay, rifa dudng... nham tang gia tri cho chu ky
dong nudc. Viéc nay giup quan ly nguén nudc do thi dugc
hiéu qua, xanh hon va bén viing hon.

Néu lua chon giadi phap déng b héa cac mang xanh trén
tudng va mai nha, cling sé hinh thanh cac vanh dai xanh
trong thanh phg, ting mang xanh dé thi.

- Hé théng thu gom nudc mua: Phat trién cac bé ngam
chia nudc mua quy moé 16n, dat & dudi cac san d6 6 t6, san
cobng vién... lam giam lugng nudc mua chay trong hé théng
thoat nudc, giup gidm kha nang ngap ung va gidm dudng
kinh cng thoat nudc mua.

- Hé théng cong vién cay xanh: T8 chiic cac cong vién
theo hudng tang kha nang tham nudc va tr nuGc tam thdi,
giup lam gidm luu lugng nudc chady tran, gidm ap luc thoat
nudGc dén hé théng thoat nudc vén da qua tai clia cac dé thi.
S dung thadm thuc vat dé hap thu luong nudc du thira vao
dat va ngan chan xéi mon dat bang cach lam cham dong
chay bé mat.

- Pudng, via hé: Pudng phd vira 1a bé mat tham thau vua
la hé thong lién két tiéu thoat nudc gilra cac quy mé va khu
vuc. Do d6, can té chuc cac hanh lang cay xanh, via hé thdm
nuGc bang cach sir dung vat liéu tu nhién, than thién moi
trudng dé lam tang kha nang tham tu nhién, giup gilt nudc
tét hon. S dung cac muong triing, vung triing két hgp doc
céac tuyén phé dé hé trg va gép phan gidm ngap lut cho dé
thi, giup bé sung nguén nudc ngdm dang thiéu hut tai cac
do thi.

- Kénh, muong tham loc: Dai dat dugc thiét ké cé vat liéu
loc, thdm thuc vat dé loai b6 6 nhiém va giam dong chay
bé mat.

- Bai loc trong cay ngap nudc: Co kha nang luu tr tam
thai lugng I6n nudc mua va tao canh quan do thi

- Vudn, tham co: Lam giam lugng nudc mua chay bé mat,
luu tri tam th&i nudc mua théng qua qua trinh tham loc.
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Minh hoa hanh lang cdy xanh két hop
murong triing cho cdac tuyén dwong
trong khu & (Nguon: Tap chi Khoa
hoc Cong nghé Xdy dung, PHXDHN,

Edmg & 16 s dung
b téing thdm nude

Hanh lang cdy xanh

Théng thudng nhirng khu vuc c6 nhiéu dién tich dat luu
khéng thdp triing thi ¢ thé 4p dung thdm cay tham nudc,
muang thdm hodc bé chita nuéc mua ngam.

Ngoai ra, can c6 quy hoach téng thé, tiéu chuin thiét ké,
xay dung va van hanh hé théng thoat nudc dap tng phat
trién d6 thi bén viing va kiém soat 6 nhiém nudc; Khuyén
khich ti s&r dung nudc mua phuc vu cac muc dich khac nhau
nham tiét kiém tai nguyén nudc, chéng ngap tng do thi.

Cac d6 thi can tang dién tich va dung lugng chita nudc,
hé diéu hoa, cap nhat danh muc ho, ao, dam, pha khéng
dugc san lap trong pham vi dia phuong vao quy hoach theo
quy dinh cta khodn 7 Diéu 60 Luat Tai nguyén nudc dé
phong, chéng ngép, Ung va bao vé ngudn nudc; ing dung
cdng nghé théng tin trong quan ly va diéu hanh cong trinh
thodat nudc.

Trong cac quy chuan, tiéu chuan thiét ké hé théng thoat
nuac, théng so tinh toan lugng mua phai tinh dén anh hudng
cla BDKH theo kich ban da cong bo.

Trong ngédn han, can ¢6 phuong an xt ly tai cac tuyén
duong du bao kha ndang xuat hién ngap; thuc hién duy tu,
stfa chita hé thng thoét nudc; kiém tra, ra soat van hanh cac
c6ng kiém soat triéu va tram bom thoat nudc dé ting kha
nang thoat nudc...

Ngoai ra, cling can ra soat lai quy hoach hé théng ha tang
ky thuat dé thi, trong d6 c6 hé théng thoat nudc trén co s&
khoa hoc, thuc tién va tinh kha thi, gan vai quy hoach chung
d0 thi. Trong quy hoach can nghién ctiu ky luéng dinh huéng
phat trién cta dbé thi, bai viéc xay dung cac dé thi mdi tai
vung triing c6 c6t cao dé cao hon muc nudc Ii sé lam gia
tdng ngap lut bai n6 tao ra tudng can trd dong thoat 10 dé
vé ha luu clia nhitng con séng thodt I0. Cong tac quan ly xay
dung dé thi tuan thd c6t nén va cac viing cdm phat trién,

Dai véi nhiing dé thi da trién khai quy hoach nhung hién
nay phat hién nhirng bat cap trong van dé thoat nuéc can
sém diéu chinh quy hoach khéng gian, han ché xay dung tai
khu vuc tring ngap lut, song song vdi cai thién thoat nudc,
phan chia nguy ca |0 lut mot cach déng déu hon.

2022).

Da6i v6i nhitng dé thi méi, chon cao d6 nén xay dung cé
tich hgp véi nhiing kich ban BDKH. Lap ban d6 vé cac khu
vuc ¢6 cao d6 an toan, cac khu vuc bat Igi do ngap lut gay
ra nhdm dua ra dinh hudng phét trién khéng gian phu hop.

Cudi cung, t6 chic, ca nhan gay 6 nhiém phai tra tién x
ly & nhiém, nguén thu tir dich vu thoat nudc phai dap tng chi
phi dich vu thoat nudc va xt ly nuéc thai. M& rong hé théng
thoét nudc theo hudng xanh va bén virng gilp gidm dang ké
cac chi phi dau tu cho cac giai phap dau tu nhu chéng ngap
d6 thi, nang cao chat lugng va trir lugng nudc (dac biét la
nuGc ngam).

LOI KET

Viéc xay dung hé thong thoat nudc xanh bén viing, ing
phé BDKH nén dugc nghién cu tir bai toan quy hoach téng
thé, ton trong tu nhién, tdn dung cac hé théng sinh thai tu
nhién, cdnh quan nham xay dung, quan ly va phat trién bén
vitng dé thi Viét Nam nhu Nghi quyét 06 ctia Bé Chinh tri da
xac dinh. Thoat nudc xanh bén viing la mot trong nhitng giai
phap hitu hiéu dé phat trién hé théng ha tang theo hudng
xanh, an toan, than thién véi tu nhién va bén viing. bong
thai, gop phan dang ké vao cac gidi phap téng thé nham giai
quyét tot van dé un tac giao théng, ung ngép, 6 nhiém moi
trudng, tich cuc thuc ddy qua trinh chuyén déi mé hinh phat
trién d6 thi theo hudng tiét kiem nang lugng, giam phat thai,
thuc hién tét cam két clia Viét Nam tai HOi nghi COP26 vé dat
muic phat thai rong bang 0 vao ném 2050.

TAI LIEU THAM KHAO:

1. Nguyén Thj Bich Phuang - “Ha tang xanh- Gidi phap bén viing cho thoat
nudc do thi”, Tap chi Khoa hoc Cong nghé Xay dung, DHXDHN, 25/10/2022.

2. Nguyn Héng Van - “Ap dung thiét k& hé théng thoét nudc mua db thi theo
hudng bén vitng”, Dy &n thi diém thodt nudc do thi bén viing tai céc thanh pho:
(a Mau, Rach Gid, Kién Giang do GIZ tai trg.Bai viét dang trén DCCD, 24/12/2021

3. PGS.TS.KTS Luu Bic Cutng - “Nghién ciu gidi phap quy hoach, thiét ké
khdng gian trif nuéc va tham xanh cho cac do thi nham thich tng véi ngép lut

do thi trong diéu kién bién ddi khi hau”, D& tai nghién ctu khoa hoc cap Bd, VIUP.
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Tac gia dua ra téng hgp thuc trang va nguyén nhan gay ra ngap ung do thi, két hgp
cung nhdng bai hoc kinh nghiém ap dung ha tang xanh trong viéc chéng ngap lut
cla cac qudc gia tren thé gidi, dé tu do khuyén nghi nhing giai phap chéng ngap lut

cho cac do thi tai Viet Nam.

DAT VAN BE

Viét Nam nam trong nhém cac quéc gia chiu anh huéng
nang né nhat cta bién déi khi hau (BDKH). Trudc dién bién
phuc tap clia thai tiét va thién tai, nudc ta dang phai ganh chiu
nhitng con mua, bao bat thudng, gay ra tinh trang ngap lut
nghiém trong & cac thanh phé. Tai Nghi quyét 88/NQ-CP ngay
08/6/2022 vé tinh hinh kinh té - xa hdi thang 5 va 5 thang dau
nam 2023, trién khai thuc hién Nghi quyét s 01/NQ-CP cla
Chinh pht. Chinh pha yéu cau Bé Xay dung “phéi hop véi cac
dia phuong c6 vung do6 thi I6n (Ha Noi, TPHCM..) ra soét, danh
gia thuc trang thoat nudc, ngap Ung dé thi dé c6 phuong an,
giai phap hiéu qua chong ngap ung dé thi nham ting phé véi
thién tai, BDKH".

Nhan thay tinh cap thiét can phai c6 mot danh gia chuyén
sau vé tinh trang ngap lut tai cac do thi. Tac gia dua ra téng hop
thuc trang va nguyén nhan gay ra ngap ung do thi, két hop
cung nhiing bai hoc kinh nghiém ap dung ha tang xanh trong
viéc chéng ngdp lut clia cac qudc gia trén thé gidi, dé tur do
khuyén nghi nhitng giai phap chéng ngdp lut cho céc do thi tai
Viét Nam nham (ing phé véi BDKH.

Hién nay tai Viét Nam chua c6 khai niém vé ha tang xanh.
Trén thé gidi, nha nghién ciru Murphy cho rang ha tang xanh la
mot khai niém da dugc thao luan trong nhiéu thap ky qua dudi
nhiéu tén goi khac nhau nhung gan day méi sit dung thuat ngi
cu thé. Do d6, ha tang xanh khéng nhat thiét phai la mét khai
niém mdi nhung la mot cdch goi mdéi clia cac y tudng hién dai.

Nam 2005, TEP da dinh nghia ha tang xanh la méi trudng
vat chat trong pham vi gilia cac thanh phd, thi trdn va lang mac.
Mang luéi cdc khong gian mé, dudng thly, vudn, riing, hanh lang
xanh, cay xanh dudng phé va khong gian ma ngoai thanh mang
lai nhiéu lgi ich xa hoi, kinh t& va moi trudng cho cdng déng va
ngudi dan dia phuong. Nam 2006, Countryside Agency da dua
ra dinh nghia chung nhat vé ha tang xanh: Hé théng ha tang
xanh bao gém viéc cung cdp mang ludi quy hoach két néi clia
céc khong gian xanh da chiic nang gop phan béao vé moi trudng
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song tu nhién va da dang sinh hoc, c6 kha nang déi phé vaéi su
bién d&i ctia khi hau va sinh quyén khac, c6 kha nang tao nén
16i s6ng khde manh va bén viing, tang cudng phc lgi cho cudc
song dé thi, cai thién sy tiép can clia nghi ngai giai tri v&i nhimng
tai san xanh, h6 trg cho nén kinh té dé thi va néng thon, hé tro tot
hon cho viéc quy hoach va quan ly dai han hé thong khong gian
va hanh lang xanh. Nam 2002, Benedict va McMahon dua ra khai
niém vé ha tang xanh nhu sau: ha tang xanh la moét mang ludi két
nGi clia cac khéng gian xanh nham bao ton nhiing gia tri va chiic
nang cda hé sinh thai ty nhién déng thai cung cap céc lgiich lién
quan dén con ngudi. Ha tang xanh la bé khung can thiét cho méi
trudng, xa hoi va kinh té bén vimng [1].

Ha tang xanh khong chi don gian la gidi phap trong cay xanh
don thuan ma con la su két néi tr quy mé vung ha tang xanh
dén quy mé tiing khu &, dé thi cho dén quy mo tirng céng trinh
dé tao thanh mét mang ludi lién két xanh lién tuc va chat ché.

- Quy mo dé thi, ha tang xanh a su két néi lién tuc cac khong
gian xanh I6n nhu: Cong vién I6n, ring tu nhién, khong gian
ma& tu do, cac khu bao tén, ao hé, khong gian xanh céng cong,
cac vung ndéng thdn co thé tiép can, dé€ mang lai cac dich vu hé
sinh thai.

- Quy md khu vuc, ha tang xanh dugc (ing dung la cac dai
lién két: Hanh lang kénh rach va song ngoi, muong nudc, dudng
di bo, dudng mon, hanh lang xanh, day cling chinh la thanh t6
két n6i cac khong gian xanh quy mo d6 thi véi nhau.

- Quy mé cong trinh la st dung hé théng céc yéu té do thi
xanh: vugn trén tudng, mai nha xanh, hé théng thu tham nudc
mua (vudn mua, via hé sinh thai, cac vung dat ngap nudc nhan
tao), cac bé mat lat cling bang vat liéu tham hat nudc (dudng,
via hé, bai d6 xe), thiét bi thu gom nudc mua, thiét bi st dung
nang lugng téi tao [1, 2].

Ha tang xanh c6 thé la nhiing gidi phap ton tai sén c6 cla
dé thi (cong vién xanh, khéng gian mat nudc) hay nhiing yéu
t6 nhan tao dugc bé sung vao méi trudng dé thi (mai nha xanh,
tudng xanh, via hé tham hut, hé thong thu trir nudc). Viéc ap
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Hanh lang cdy xanh, via hé tham nwée, mwong triing, ving triing két hop loc mede doc céc tuyén pho gép phan giam ngap lut

cho do thi.

dung cac yéu t6 ha tang xanh dem lai nhiing lgi ich dang k& giup
giam lugng nuGc mua chay tran, cu thé nhu: gidm nhu cau xu ly
nudc, nang cao chat lugng nudc, gidam nhu cau ha tang xam va
gidm ngap lut, dong thai nang cao chat lugng cudc séng.

Minh hoa vé Igi ich clia 5 gidi phap ha tang xanh phé bién
(Hinh 1), cho thay, nhitng van dé vé gidm nudc mua chay tran,
gidm ngap lut dat hiéu qua rat cao.

1. THUC TRANG VA NGUYEN NHAN GAY RA VAN DE
THOAT NUGC, NGAP LUT TAI CACPO THI

1.1. Thuc trang ngap lut tai cac d6 thi

TU dau nhirng ndm 2000, TP.HCM da la d6 thi néi com vé
van dé ngap lut. Theo bao cdo clia Ngan hang Phat trién chau
A, ndm 2009 trong s6 322 xa, phudng ctia TP.HCM cé tGi 154
diém thudng xuyén ngap chiém 108.309 ha va dnh huéng
t&i 12% dan sé. Viéc ngap cuc doan da anh hudng téi 235 x3,
phudng va 48% dan sé [4].

Ngoai ra, theo két qua khao sat thuc trang ngap lut tai 6 quan
& TPHCM nam 2020 cla gidng vién Bui Thi Minh Ha (Pai hoc
Khoa hoc Xa héi va Nhan van) thi 36% ngudi dan nhan dinh tinh
trang ngap gia tang ca vé tan suat va muc do ngap. Tinh trang
ngap ¢ xu hudng lan réng va gia tang & cac khu vuc viing ven,
khu dan cu méi nhu quan Thd Buc, Binh Tan, quan 8, nhung lai
¢6 xu huéng gidm & céc quan ndi thanh nhu quan 11, quan 6 va
quan Binh Thanh (Hinh 2) [5].

Sau TPHCM, thi ndm 2008 Ha Noi da hiing chiu tran lut lich st
dau tién. Trong 14 nam qua, tinh trang ngap lut tai Ha Néi dang
¢6 xu hudng tang, théng qua bang 2 c6 thé thdy trong khi lugng
mua gidm nhung muc d6 ngap binh quan lai c6 xu huéng tang.

Hién nay, ngap lut d6 thi khéng chi dién ra tai Ha Noi va
TPHCM ma con dién ra ca & nhiing d6 thi viing bién nhu Da
Nang, Nha Trang, Vinh cho dén nhiing dé thi viing cao nguyén
nhu Pa Lat, Son La, Budbn Ma Thuét. Cao diém dot 10 ngay
08/8/2019 tai Da Lat da khién ngdp Ung cuc bé tai khu vuc Mac
Dinh Chi, Cam Ly va mét s6 tuyén dudng trung tdm thanh phé.

Nam 2019, Phi Quéc ciing da ching kién ngap sau lich strtrong
100 nam qua, nhiéu nai trén dao ngoc ngap sau 1 m [6]. Khong
chi thé, Can Tho, Binh Duong, Quang Ninh cling déu da xuat
hién tinh trang ngap lut.

Vao thang 5 va thang 6/2022 mua I6n da xay ra lién tiép
& khédp noi, lugng mua x6 d6 cac ky luc lich si trudc d6. Tu
10/5/2022 dén 15/5/2022 mua lién tuc tai Quang Ninh, Lang Son,
Vinh Phuc...

S6 liéu do dac tai Lang Son cho thdy lugng mua dat ky luc
cao nhat trong 50 nam qua. Tai Ha Noi trong thang 5 va 6/2022
¢6 nhiéu con mua I6n lién tuc, dac biét la con mua kéo dai 2
tiéng ngay 29/5/2022, da lap ky luc méi vé lugng mua so véi
mG&c nam 1986. Mua Ién ludn di kém véi tinh trang ngap lut tai
céac d6 thi. Ha Noi c6 nhiéu diém ngap 30 - 50 cm, ¢ nhiing nai
ngap sau dén 1 m.

Vay cau héi dugc dat ra & day la: Nguyén nhan nao gay ra
tinh trang ngap lut tai cac d6 thi & nudc ta?

1.2. Nguyén nhan gy ra van dé thoat nudc, ngap lut tai
cac do thi

Nguyén nhdn do dé thi héa

Theo Cuc Phat trién dé thi (B6 Xay dung), tinh dén hét thang
6 nam 2023, ca nudc c6 898 do thi. Trong d6, c6 02 do thi dac
biét, 22 d6 thi loai |, 35 d6 thi loai Il, 45 d6 thi loai lll, 95 d6 thi loai
IV va 697 d6 thiloai V. Ty I& d6 thi hoa toan qudc udc dat 41,7%
(2022) [71.

D6 thi hda la tat y&u va dong luc quan trong cho phét trién kinh
té clia mét dat nudc. Tuy nhién, do thi nai tap trung dan cu, cac
hoat dong phat trién kinh té - xa hdi va cong trinh ha tang lai dang
€6 nhiing tac dong tiéu cuc dén méi trudng thién nhién, nguyén
nhan chinh dan dén BDKH. Ngap lut tai cac do thi hién nay, chinh la
hé qua clia qua trinh db thi hda thiéu déng bd. Cu thé:

Nguyén nhdn do c6t nén xdy dung:

Hién nay, van dé cac dé thi dang mac phai do la: Xac dinh cét
nén va quan ly c6t nén xay dung dam bao thoat nudc dé thi theo
hudng chay tu nhién, tranh ngdp Ung. Thuc té cho thdy, cong
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Hinh 2: Dé sdu ngdp dwong truoc nha theo cac dia ban khado
sat cua nghién ciru [5].

tac quan ly xay dung cling nhu quy hoach san nén con nhiéu
han ché, day la nguyén nhan gay ra hién tugng ngép lut trén
dién réng tai cac do thi nudc ta, ti nhiing dé thi ven bién nhu:
DPa Nang, Nha Trang dén TPHCM véi hé théng song chang chit,
hay do thi & dong bang nhu Ha Noi. D&i véi nguyén nhan nay,
tac gia chon Ba Nang lam vi du minh chiing. Day la do thj trung
tam thuong mai va gido duc clia mién Trung, nhung cling la d6
thi dé bi anh huéng clia i lut do mua I6n, bao va triéu cudng. Vé
mat dia ly, phia Tay va Tay Bac ciia Da Nang giap nui, phia Bong
va Bong Béc gidp bién, phia Nam thudc viing ha du séng Vu Gia
- Thu Bén, la viing triing thudng xuyén ngap lut vao mua mua.
Bia hinh d6c thap & vuing dét gilta cac day ndi va bién Dong gidp
cho dong chay ctia séng Han ra bién cham hon so véi dong chay
clia séng Cam Lé va Quéa Giang [8]. Thé nhung, viéc Da Nang lua
chon ddy manh phat trién d6 thi vé phia Nam, san 18p dat nén cao
hon 2,5 d&n 6 m so vai cac muc ngap trong qua khi, da tao nut
that ¢ chai d6i vai dong nudc chdy sang phia Déng va lam gidm
kha nang diéu hoa nudc 10, Day la nguyén nhan chinh lam ting
ngap lut & nhitng xa dé bi tén thuong tai thugng nguén khu vuc
tinh Quang Nam [[9] va c& khu vuc khu trung tam thuong mai doc
theo b& séng Han ctia Da Nang.
Nguyén nhdn do ao, hd, mdt phu thdm nuéc bj san ldp:
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Qua trinh do thi hoa, tang dién tich xay dung do thi, tang dan
s6 trong ba thap ky qua da dong hanh cuing su bién mat clia ao
ho - hé théng trir nudc va thoat nudc tu nhién ctia do thi. Day la
nguyén nhan lam tang “hiéu Uing dao nhiét” do thj va tang kha
nang ngap lut tai cac dé thi. Lay vi du tai Tha dé Ha Noi: Vé s6
lugng téng s6 ao, hé Ha Noi nam 2010 [a 122 hé. Trong 5 nam ti
2010 dén 2015 ¢6 17 hé da bi san Iap hoan toan va 7 hé dugc bé
sung. Nhuvay, téng s6 ao ho clia Ha Noi trong nam 2015 1a 112 hé.

Nam 2010, téng dién tich mat nudc, ao hé Ha Néi la 7.031.845
mZ2 Dén ndm 2015, t6ng dién tich méat nudc ao hé la 6.959.305 m?
(trong d6: T6ng mat nudc mét di la 122.540 m? va téng dién tich
madt nudc thém vao la 49.198 m?). Nhu vay, trong 5 nam i 2010 -
2015 tai 6 quan ndi thanh Ha Noi da giam 72.540 m? dién tich ao, ho.

Gan day nhat, theo s6 liéu ciia TP Ha Noi, con mua trong chiéu
29/5/2022, quan Cau Gidy ghi nhan lugng mua véi hon 170 mm,
ti€p theo la Tay H6 hon 150 mm, Hoang Mai 130 mm. Cac quan
Ba Binh, Thanh Xuan va huyén Thanh Tri, lugng mua déu hon 100
mm. Mua I6n trong hon 2 gi& da khién gan 40 tuyén phé Ha Noi
ngap Ung cuc b, nhiéu tuyén ngap sau trén 50 cm, giao thong té
liét. Viéc dién tich ao hé bi thu hep da lam giam kha nang tiéu thoat,
diéu tiét nuGc mua ctia Ha Noi, khién tinh trang ngap lut lan réng.

Ha tang ky thudt:

Cac cong trinh ha tang thoat nudc clia cac do thi chua hoan
chinh (d6 thi tu loai IV trg 1én) hoac chua co (d6 thi loai V). Cac
truc tiéu thoat chinh boéi lang, thu hep khong dam bao tiéu
thoét trong mua mua. Cac bién phép ky thuat chua déng bo,
c6ng trinh dau méi, cu can, c6ng thoat chua tinh toan du cho
nhu cau thoat nudc ctia d6 thi trong bdi canh d6 thi hoa hién
nay. Ty 1& cay xanh trén méi ngudi dan tai d6 thi Viét Nam hién
dang & muic ti 2 - 3 m¥/ngudi, trong khi chi tiéu xanh t&i thiéu
cla LHQ la 10m?/ngudi va chi tiéu clia cac thanh phé hién dai
trén thé gidi tir 20 - 25 m?/ngudi. Diéu nay cho thay chi tiéu cay
xanh tai cac dé thi nudc ta con qua thap, chi bang 1/5 dén 1/10
trén thé gidi [11]. Viéc tap trung phat trién dé thi vai bé tong hoa,
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Bang 1: Tinh hinh ngap lut nam 2009 tai TP.HCM [4].

Céc khu vuc/phudng bi anh huéng Ngap thuong xuyén Ngap cuc doan
S6 phudng bi anh huéng 154 235

Dién tich TP.HCM bi anh huéng (ha) 108.309 135.526

% dién tich TP.HCM bi dnh huéng 54% 68%

Bang 2: Théng ké muic ngap binh quan mot sé tran mua I6n tai Ha Noi [6].

Thai gian Lugng mua (mm/ngay) Muc ngédp binh quan (m)
17/07/2017 135 01-03

13/05/2018 103 0,3-0,5

21/07/2018 108 0,15-0,3

30/04/2019 80 0,3-0,5

03/3/2020 20-40 0,2-0,5

ha tang xam da gay ra tinh trang ngap lut nghiém trong do thay
d6i khéng gian, chu trinh tuan hoan nudc cda tu nhién. Cu thé,
theo s6 liéu théng ké nam 1978, TP Pa Lat ¢ 30.000 ha ring
théng thi dén nay chi con 14.000 ha. Nguyén nhan phan 16n la
do su phét trién mat kiém soat clia hé théng nha kinh, nha Iudi.

T 2004 - 2020 dién tich nha kinh da tang gap gan 3,7 lan,
trong khi dién tich nha lugi tang 4,1 lan. Phat trién hé théng nha
kinh kéo theo viéc bé tong hoa hé théng giao thong dé phuc
vu nhu ciu van chuyén, san xuat va di lai. Cdc mang xanh it dan
thay vao do la dién tich nha kinh san sat da lam giam hiéu qua
tham thau nudc mua, déng thdi lam thay déi dong thoat 1.

Nguyén nhdn do lin mat dat:

DBSCL phan I6n dién tich nam & d6 cao chua dén 2 m so véi
muc nudc bién, 1a khu vuc c6 nguy ca ngap lut cao nhat nudc
ta. Tuy nhién, theo cac chuyén gia danh gia, t6c do sut lan tai d6
thi I6n nhu TPHCM con cao hon t6c d6 dang cao clia muc nuéc
bién. Day la mét trong nhirng nguyén nhan gay ngap lut tai cac
d6 thi thudc BBSCL. Viéc khai thac nudc ngam dugc xac dinh
la nguyén nhan chinh dan dén sut lin dat, déng thaoi viéc xay
dung nhiing céng trinh I6n trén nén dat triing, yéu cling gop
phan khién nén dat khu vuc thém sut lin nghiém trong. Cac do
thi 6 do sut lun cao hon néng thén, cu thé nhu: Trong 10 nam
qua, phudng An Lac (TP.HCM) Itn sau > 81 cm, TP Can Tho, Bac
Liéu, S6c Trang la > 50 cm, trong khi cac tinh Tra Vinh, Bén Tre,
Long An thi ¢ téng dd Itin nhé nhat: 12,4 - 15,9 cm [13].

Nguyén nhén do BPKH - nuéc bién déng:

Theo kich ban BDKH vao cudi thé ki 21, muc nudc bién c6
thé dang cao han hién nay trung binh 73 cm. Khi d6 ugc tinh ¢6
tGi 34 tinh thanh chiu anh huéng do nudc bién dang, 40% dién
tich DBSCL ngap lut, tinh Hau Giang chiu anh hudng I6n nhat
véi han 80% dién tich.

Mua, bdo ngay cang tdng cao:

Phan bé lugng mua thay déi déi gay anh hudng dén lugng
nudc cé thé thu gitt dugc. Dong thai cudng dd mua bao ngay cang
tang trong nhiing ndm qua da dan dén tang dong chdy mat va gay
ramua It Ién cing ngap lut tai cac do thi, thdng ké s6 lugng cac con
bao va lugng mua trung binh clia 8 phan viing tai nudc ta.

Trén thuc té cho thdy, hién nay s6 luong mua bao dang ngay
cang tang va dién bién phic tap. Nam 2020, trd thanh nam ky

luc vé mua bao tai nudc ta. Véi 7 can bao anh hudng truc tiép
va 1 ap thap nhiét déi, trong d6 con béo s6 9 dugc danh gia la 1
trong 2 can bao manh nhat trong 20 ndam qua.

Ca nudc vai 19 dgt mua I6n trén dién rdng, mién Trung chiu
anh hudng ctia 6 dot mua Ién kéo dai véi téng lugng mua phd bién
trén 1.000 mm cling véi d6 la ngap lut sau tai cac luu vuc séng Kién
Giang (Quang Binh), sdng B6 (Thira Thién Hué), séng Thach Han
(Quang Tri), gay anh hudng kéo dai cac tinh tir Ha Tinh dén Quang
Ngai. Cac d6 thi tai nhiing tinh thanh nay da bi té liét vingap lut [16].

2. KINH NGHIEM XAY DUNG VA PHAT TRIEN HA TANG
XANH TREN THE GIGI

2.1. Kinh nghiém ctia thanh phé Chicago - My

Xay dung va phat trién ha tang xanh trén quy mé khu vuc

& cap do tiing khu vuc, don vi &, dé giai quyét van dé ngap
lut (ng phé véi BBKH, Chicago da trién khai hé théng quan
ly nuSc mua, bao gém: xay dung hon 100 “con dudng xanh” -
mat duding cé thé tham nudc. Cong trinh hiéu qua nhat |a “con
dudng bén viing” dai hai dam & vung Lower West Side cla
Chicago. Hién nay, né la “con dudng xanh nhat nudc My”.

Trén con dudng nay, nudc mua chay qua via hé dén tang da
x6p va dugc khir triung bdi vi khuan. Sau d6, nuéc dung dé tudi
cay, hodc chay qua Idp cat sau trong long dat dé quay trd lai hd
Michigan. Day la gidi phap ha tang xanh hiru hiéu nham bao ton
nguén nudc cling nhu gidm luu lugng nudc chay tran, chéng
ngap lut hiéu qua cho do thi.

Xay dung va phat trién ha tang xanh trén quy mé dé thi

Chicago rat chu trong viéc bao ton va ma roéng khong gian
xanh trong d6 thi. Nam 2004, The Chicago Wilderness Green
Infrastructure Vision da dugc trién khai véi muc tiéu bao vé riing
tu nhién, viing ngap nudc, séng sudi, tham thuc vat, dong thai
ma& rong va két néi cac khu vuc véi nhau bang nhiing hang lang,
tuyén dudng xanh.

Mau xanh dam trén ban dé thé hién cac khu vuc tu nhién hién
€6 (cong vién, ring, cac khu bao tén). Cung vai d6 la hé théng
nhiing yéu t6 canh quan, hanh lang xanh, tuyén dudng xanh
nham két néi cac hé théng sinh thai thanh mét thé théng nhat.

Xay dung va phat trién ha tang xanh trén quy mé cap cong trinh

Chicago dugc tap chi Popsci (My) binh chon la mét trong
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nhing thanh phé xanh nhat thé gidi, thanh phé chu trong ting
dung cac cong nghé xanh vao cong trinh. Tiéu biéu nhu tda tru
sG cla tap doan Zurich Insurance (Hinh 4) ¢6 cau tric mai hap
thu t6i da nang lugng mat trdi, cing hé théng thu gilt va tai s
dung nuéc mua. ..

2.2, Kinh nghiém ctia Singapore

Xay dung va phat trién ha tang xanh trén quy mé khu vuc

Cac tuyén dudng, hanh lang xanh tao thanh cac “mang xanh
lién tuc”. Tai moi khu vuc trong do thi déu cd cdng vién cay xanh,
vudn, riing cay (Hinh 5). Gilta cac khéi nha la cac khéng gian
xanh két néi. Viéc két néi va tang dién tich cdc mang xanh cho
tung khu vuc da gitp giam lugng nudc chay tran & cap don viva
giam ap luc lén hé théng thoat nudc dé thi.

Xay dung va phat trién ha tdng xanh trén quy mé cap cong trinh

Singapore thuc ddy viéc xay dung hé théng cac cong trinh
xanh, tao thanh cac “mang xanh thang diing” trén tudng va néc
nha cao tang.

Xay dung va phat trién ha tang xanh trén quy mé do thi

Singapore trién khai xay dung cac hé chita nudc trén khap
dat nudc nhdm tang dién tich luu trit nudc dé co thé chéng
ngap lut déng thai luu trd ngudn nuéc ngot. Thong qua hé
théng séng, cong va kénh, nudc mua & 2/3 dién tich Singapore
da duoc dua vao 17 hd chua nudc, déng vai trd quan trong
trong viéc gidm bét ngép lut tai mét s6 khu vuc thap cda dao.

Cung véi 17 hé chia nudc ngot 1a hé théng tham thuc vat
bao phil chiém 56% téng dién tich clia toan qudc ddo. Tham
thuc vat dugc dugc quén ly chiém 27% téng dién tich trong
khi 29% dién tich dugc bao phl bdi tham thuc vat tu phat nhu:
riing, riing cay bui, dam lay nudc ngot, riing dam lay nudc ngot
va rling ngap man... Pay dugc danh gia la giadi phap bén viing
nham giam luu lugng chay tran clla nudc mua, han ché tinh
trang ngap lut clia Singapore.

3. DE XUAT GIAI PHAP HA TANG XANH NHAM GIAI
QUYET VAN BE THOAT NUGC PO THIUNG PHO VG1BDKH

Gidi phdp vé cao dé nén:

Quy hoach khéng gian kién tric, san nén va thoét nudc can
phai xem xét lai cac quy hoach vé thay lgi, thoat nudc ti cap
vung dén cap do thi véi cac gidi phap iing pho phu hop va toan
dién tir xay dung ha tang cho dén quan ly, diéu hanh. Céng tac
quan ly xay dung d6 thi tuan thd c6t nén va cac viing cam phat
trién da dugc quy hoach xac dinh la ddc biét quan trong.

Trong quy hoach can nghién ctu ky ludng dinh hudng phat
trién clia d6 thi, viéc xay dung cac dé thi mai tai vung triing c6
c6t cao d6 cao hon muc nudc I sé lam gia tang ngap lut bai
no tao tudng can trg dong thoét 1 d6 vé ha luu nhiing con
song thoat 10. Tham chi, nhirg d6 thi nay con la tudng can diéu
huéng dong thodt [0 sang nhitng vung lan can.

Déi v6i nhitng d6 thi da trién khai quy hoach nhung hién
nay phat hién nhiing bat cap trong van dé thoat nusc can sém
diéu chinh quy hoach khéng gian, han ché xay dung tai khu vuc
triing ngap lut, song song véi cai thién thoat nudc, phan chia
nguy co [ lut mét cach dong déu hon.

Dai véi nhiing do thi mai, Chon cao dé nén xay dung co tich
hap véi nhiing kich ban BBKH. Lap ban d6 vé cac khu vuc co cao
d6 an toan, cac khu vuc bét Igi do ngap lut gay ra nham dua ra
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Hinh 4. Tru s¢ ciia tdp doan Zurich Hinh 5: Puong di két hop

Insurance hanh lang cay xanh [20].
dinh hudng phat trién khéng gian phu hop.

Gidi phdp ha tang xanh vé quy mé khu vuc:

T8 chuic cac cdng vién ting khu vuc theo hudng tang kha
nang thadm nudc va trii nudc tam thai. Gidp lam gidm luu lugng
nudc chay tran, giam ap luc thoat nudc dén hé théng thoat
nudc von da qua tai clia cac do thi. Cay cé, tham thuc vat dugc
khuyén khich st dung @€ gitp hap thu lugng nuéc du thiia vao
dat va ngan chan xéi mon dat bang cach lam cham dong chay.

Vai tro clia dudng phd rat quan trong, vi da phan cac thanh
phan thdm thau va van chuyén nudc déu dugc tich hgp vao via
hé va bén cay bén duding. Dudng phd vira la bé mat tham thiu
vUa la hé thong lién két tiéu thoat nudc gilta cac quy mo va khu
vuc. Do d6, can t8 chiic cac hanh lang cy xanh, via hé thdm
nudc, muaong triing, viing tring két hgp loc nudc doc cac tuyén
phé dé hé tro va gép phan gidm ngap lut cho dé thi.

Mat dudng tham la lua chon thay thé cho bé tong hodc nhuya
dudng truyén thong, cho phép nudc mua tham vao long dat va
giam lugng nudc chay tran trén bé mat. Toan bo nudc mua dugc
tham thau qua I6p vat liéu, ngdm truc tiép xudng nén dat bén
dudi, b sung vao nguén nuéc ngdm clia do thi. Diéu nay khong
chi lam gidm ngap lut ma con gitp bé sung nguén nudc ngam
dang thiéu hut tai cac dé thi [1].

Gidi phdp ha tang xanh vé quy mé dé thi:

Theo quy trinh hoat dong ctia ha tang xanh, thi lugng I6n
nuéc khong thé thu gom & quy mé cap khu vuic va cong trinh sé
theo hé théng kénh, muang va c6ng thoéat nudc dé dan vé viing
triing tu nhién, ao, hé, séng & quy moé cap d6 thi, do dé can:

Sém trién khai 1ap danh muc ao, hé, dam, pha khéng duoc
san lap theo Céng van s6 3129/BTNMTTNN ngay 10/6/2021 cla
Bo TN&MT. Viéc bao vé dién tich ao, hé trir nudc la téi quan
trong trong cdng tac chéng ngép lut tai cac dé thi.

Phat tri€én mang xanh, cdng vién cay xanh, ao hé. Pay la giai
phap hiru hiéu nhat trong viéc gidam bét bé tong hoa, tang dién
tich thdm thau nudc gitp bé sung ngudn nudc ngam ciing nhu
gidm ngap lut cho db thi.

DaGi véi cac dé thi mai vung ven thi can c6 quy hoach ngay
tur dau quy dat cay xanh, ao hé. Day sé la khong gian dém vira
gilp nang cao chat lugng séng cho cac dé thi méi cling nhu la
vung tr nudc, chéng ngap lut cho céc dé thi hién hitu (Hinh 6).

Dai véi a6 thi hién hiru: Phuc héi hanh lang xanh doc séng,
kénh, rach, va ngan chan viéc lan chiém, san lap thay déi muc
dich sir dung dat tai nhirng khu vuc nay. Cai tao nhiing mang
xanh hién hiiu, ki€n tao nhiing mang xanh mai theo nguyén tac
cla ha tang xanh.

Gidi phdp ha tdng xanh cdip quy mé céng trinh:
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Hinh 6: Minh hoa viing dém cong vién cdy xanh, ho, kénh niwde cho cac dé thi méi.

Nhing mai nha, mang tudng dugc phl xanh chinh Ia giai
phap hiu hiéu & quy mé cap cong trinh, giup giam lugng nudc
mua chay tran. Tai st dung nguén nudc mua dé tudi cay, rda
dudng. .. nham tang gia tri cho chu ky dong nudc. Viéc nay giup
quan ly nguén nudc d6 thi dugc hiéu qua va bén viing hon [25].

3.KET LUAN

T6c do d6 thi hoa nhanh cling véi nhiing tac dong clia BDKH
dang gay ap luc 16n t6i ha tang thoat nudc tai cac do thi, nguyén
nhan gay ra tinh trang ngap lut hién nay. Can phai c6 nhiing giai
phap quy hoach va thiét ké ha tang phu hop cho d6 thi nham
gidm thiéu tac dong tiéu cuc clia mua bao va nudc bién dang.

Nghién ctiu va téng hgp thuc trang tinh hinh ngap lut tai mét
s6 do thi, xac dinh nguyén nhan gay ra ngap lut, dé tir dé khuyén
nghi nhiing gidi phap thoat nudc bén viing cho cac do thi.

Chu trong téi viéc phat trién va ma rong khong gian xanh,
ho chia nudc tai cac d6 thi mai. Phuc héi va cai tao hanh lang
xanh & cac d6 thi hién hitu két hgp nhiing gidi phap ha tang
xanh cdp khu vuyc va cong trinh nham bao ton nguén nudc
ngam, giam luu lugng nudc chay tran, tang khong gian luu trd,
tur d6 giai quyét van dé ngap lut do thi.

Can dua ra dinh huéng quy hoach phét trién khong gian
dung dan déng thoi kiém soat chat ché cao dé nén xay dung
tai cac doé thi mai.

Nang cao y thic clia ngudi dan vé van dé chéng ngép lut,
bao vé moi trudng nham gidm nhiing tac déng tiéu cuc cla
BDKH. Truyén théng can dugc chi trong dé thu hat su quan tam
va tham gia clia cac nha chuyén mén, co quan va té chuc vé van
thoét nudc bén viing ting pho véi BDKH.

Céng tac quan ly trién khai quy hoach va quan ly dé thi can
phai dong nhat. Xt phat nghiém minh déi véi nhiing truong
hop Vi lgi ich ca nhan, t6 chic dan dén diéu chinh quy hoach
thuc té sai khac khéng dong bo véi quy hoach ha tang, quy
hoach chung ctia dé thi.

Dé& phat trién ha tang xanh, Chinh phl can uu tién hoan
thién cac van ban phap quy; déng thdi ban hanh bé tiéu chuan
xép hang d6 thi xanh, cong trinh xanh lam co s& l6ng ghép
trong qua trinh phé duyét trién khai du an, thi céng cong trinh.
Viéc dat ra nhiém vu phét trién ha tang xanh, ting mang xanh
d6 thi cho tirng dia phuong, lay d6 lam tiéu chi xét thi dua, khen
thudng, binh chon danh hiéu cling la nhiing khuyén nghi hoan
toan kha thi va hiéu qua.
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PEN cudc SGNG

Lua chon chiéu sau hgp ly va cong ngheé
thi céong cac tuyén Metro trén co sé kinh nghiém
cac nudc phat trién trén thé gici

ac dé thi 16n trén thé gisi da dua hé théng Metro

(tau dién ngam) hoat déng ti hon 100 nam trudc.

Trong lich st phat trién, cac nudc xay dung Metro

vGi nhiéu tang véi @6 sau khac nhau. Tuy theo dac
diém dia chat, dac diém van héa va trinh dé cong nghé, c6
nhiéu lua chon d6 sdu dat ham tau dién ngam va cac ga
ngam. Bai viét phan tich Iua chon chiéu sau hgp ly bé tri cac
tuyén Metro trén co s& kinh nghiém cac nudc phat trién trén
thé gidi, cing nhu lya chon cong nghé dao phu hop.

1. DAT VAN BE

Muc do phat trién tau dién ngdm & cac thanh phé khac
nhau trén thé gidi cé thé dugc dac trung béi chiéu dai tau dién
ngam trén 1 triéu dan. G cac thanh phd clia Ukraine con s
nay la: & Kharkov - 20 km, Kiev - 17 km, Dnepropetrovs - 6 km,
trong khi & hau hét cac thanh phd 16n trén toan thé gidi dat
25 - 35 km tr& 1én. G Moscow - 25, & Madrid - 28, Paris - 32;
Montréal - 34, Washington - 37; Hamburg - 39, Stockholm - 69,
Luan Don - 7. Mat cat cac tuyén metro dugc xac dinh tuy thudc
vao diéu kién dia chat thly vén trén tuyén, phuong phap thi
cong ham va yéu cau van hanh. & hau hét cac thanh phé trén
thé gidi, mang ludi tau dién ngam chi bao gém cac tuyén tau
dién ngam (metro) c6 hai tang ngam néng va sau [8]:

-Nong, dé sau5-8 m;

- Sau, nam & 30 - 50 m va I&n hon tinh ti mat dat.

Hién nay trén thé gidi c6 70 hé théng tau dién ngam dang
hoat ddng tai 30 quéc gia vdi t8ng chiéu dai khoadng 3.500
km. Chi phi cho 1 km duéng ham: dudng ham sau la 12 - 15
triéu USD, duding ham néng 5 - 7 triéu USD, ga tau dién ngam
12 - 20 triéu USD (tinh theo vat gid nam 2005 [8]). Viéc xay
dung tau dién ngam chi dugc khuyén khich & cac thanh phé
I6n c6 dan s6 trén mot triéu ngudi va dudng phé dong duc.

2.MOT SO PHAN TICH VE HE THONG METRO - DUONG
TAU PIEN NGAM VA CONG NGHE XAY DUNG
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PINH QUANG TRUNG"

2.1. Phan tich cac ting xay dung metro

DO sau clia metro duoc xac dinh bdi cac toa nha hién co,
cach b6 tri thanh phd, vi tri giao théng cta thanh phé va céac
diéu kién dia chat, dia hinh, thay van...

Cac tuyén ham ndng mang lai sy thuan tién Ién nhat cho
hanh khach va c6 céc chi s6 van hanh va kinh té t6t nhat.
Day la dang metro dién hinh cho cac khu vuc phat trién mdi,
nai dudng dua cé thé dugc dat dudi nhirng bai ¢é réng trén
dudng phd, dusng ham nong dé xay dung hon. Ching dugc
xay dung doc theo dudng phé, dai 16. Két cdu chéng ¢6 dinh
metro dugc lam ti bé tdng cét thép dic sén va du ting luc.

Uu diém cda tau dién ngam néng: Chi phi vén thap hon
(so véi dat sau); Don gian héa viéc xuéng va di 1én clia hanh
khach; Khéng can thang cudn; Tao diéu kién thuan lgi cho
viéc théng gio clia dudng ham va nha ga.

Nhugc diém: Thich hgp xay dung & cac khu vuc @6 thi
mdi va khé khan khi xay dung & cac khu dan cu dong duc va
trung tdm ctia thanh phg; Khi xay dung cac ga tau dién ngam
can phai nam dugi dusng phé hodc dai 16, phan ngam trung
tam thuong mai; Can thiét phai bé tri lai hé théng théng tin,
thoat nudc ngam va ky thuat ngam ciing nhu gia c6 nén
mong cla cac toa nha.

Cac dudng ham sau dugc thiét ké doc theo con dudng
ngan nhat gilta cac ga ngam va thudng khéng tinh dén anh
hudng cong trinh & khu vuc dé thi nam bén trén. D6 sau thi
céng dugc xac dinh tu diéu kién vi tri dat ham trong da géc,
da én dinh, khéng thdm nudc.

Uu diém clia tau dién ngdm ndm sau nhu sau: BS cuc hién
tai thanh phé, giao théng va ngusi di khéng bi gian doan
trong qua trinh xay dung; C6 thé theo déi cac dudng ham
theo huéng ngan nhat, gidp ban dé thiét bi dién don gian va
ré rang han; Cung cap co hoi dé lua chon cac phuong phap
phu hgp nhat cho viéc dao ham; C6 thé lam nai trd &n khi c6
tham hoa, chién tranh.

Nhugc diém clia dudng sau: Dau tu von 16n; Su can thiét phai
¢6 hé théng thang cuén dai di xudng va di I1én clia hanh khach;
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Tang thaoi gian di lai ctia hanh khach; Thiéu dién tich rong rai
trong qua trinh xay dung; Su phc tap ctia hé thong théng gio.

Cac tuyén metro trén mat dat dugc bo tri trén cac cau vugt
8 d6 cao dugc xac dinh bai quy mo giao théng mat dat, dia
hinh va diéu kién phat trién d6 thi. Cac tuyén tau dién ngam
trén cao lam 16n xén cac dudng phé va quang trudng, dong
thoi clng la nguén gay 6 nhiém khong mong muén, anh
hudng cua tiéng 6n va dé rung. Cac tuyén trén cao dugc
khuyén céo la han ché xay dung va chiéu dai ciia ching nén la
ngan. Nhu cau xay dung clia tuyén trén cao phat sinh khi cac
tuyén tau dién ngam bang qua nhiing viing trliing sau trén dia
hinh, chdng han nhu trén cac 16i tiép can cay cau bac qua séng.

Thap ky dau thé ky 20, xay dung phat trién manh mé, tau
dién ngam & céac thanh phé clia My: Chicago (1892), Boston
(1897), Philadelphia (1907), va sau d6 la & cac thanh phé cua
cac quéc gia khac (Madrid, Barcelona, Athens, Tokyo, Oslo,
Stockholm...). Tau dién ngam c6 dugc tdm quan trong dac
biét sau thé chién thu hai, cudc chién tranh 1939 - 1945, su
phat trién manh mé cla cac thanh phd I6n doi héi phai tu
bé tir cac dudng day trén khong dat trén cau vugt va chuyén
dan tir cac tuyén tau dién ngam trén cao, trén mat dat xuéng
dudi long dat. Vao nhiing nam 80, tau dién ngam dugc xay
dung & 60 thanh phé I6n trén thé giéi.

2.2, Lich s xay dung ham dé thi mét sé nuéc

2.2.1. Pari - Phdp

Tau dién ngadm Paris dai khoang 300 km va c6 293 ga. So
d6 tuyén tau dién ngam dugc cau tao tir cac phan riéng biét,
thuong khong dugc két ndi. Giao diém cla cac tuyén tao
thanh cac nut ga phuc tap doi héi hanh lang dai va cong va cac
doan chuyén tiép dai téi 250 m véi cadc mat cat bu dap cho dé
déc “bi mat”. Mang lugi tau dién ngam da dang nhat do ngudi
Phap tao ra c6 mét s6 tuyén dang chd y: vi du tram Quang
trudng Cong hoa, nai két ndi nam hudng cla tau dién ngam,
két hgp dudng ham dudi s6ng. Séng Seine va dudi tda nha,
cau duong ham, dugc xay dung théng qua cac mo da ngam.
Viéc xay dung dudng ham & Paris dugc thuc hién theo phuong
phap dao kin, nam néng, khéng gay xao trén dudng phé trén
bé mat. C6 nhiing trudng hop dao ham & dé sau 1én. Vi du, &
khu vuc Montmartre, cac dudng ham chung cat dugc dat & do
sau 63 m, tram Abess & d0 sdu 35 m tinh ti mat dat, cdng trinh
dudng ham & Paris hién dang dugc st dung hién rat t6t do
diéu kién dia chat - & vung c6 dat mun day, hoan toan kho rao.

2.2.2. Berlin - buc

Tau dién ngam Berlin vai chiéu dai dudng ham 125 km
va 134 ga cdt ngang thanh phé véi cac doan trén mat dat
va dudi long dat. Cac tram dugc xay dung & dé sau néng.
Viéc xay dung cac tuyén metro ngam dugc thuc hién cha yéu
theo hinh thiic théng Ién céc via hé doc theo cac dudng phé.
Doan dau tién dai 11,2 km dugc xay dung trong thdgi gian 5
nam va dugc dua vao hoat déng vao nam 1902, 83% chiéu
dai clda céng trinh nay la cac doan dudng dugc nang cao
va chi 17% dugc di ngam. Mang lugi tau dién ngam Berlin
hién c6 5 tuyén hoat dong dai 125 km va bao gém 81% duéi
long dat, 13% trén cao va 6% trén mat dat. Tuyén dudng Cac
dudng ham va ga cua tau dién ngam Berlin rat néng.

2.2.3. Matxcova - Nga

& Matxcova, viéc xay dung tau dién ngadm bt dau vao
nam 1932. Cong trinh dau tién la tuyén tau dién ngam
Matxcova dai 11,6 km v&i 13 nha ga va toan bd t6 hop cong
trinh dugc xay dung trong 3,5 nam va dua vao hoat déng vao
nam 1935. Viéc xay dung ti€p theo dugc thuc hién lién tuc
va hién nay, chiéu dai ctia tuyén metro la 250 km vai 142 ga.

2.2.4. Ukraine

& Ukraine, viéc xay dung tau dién ngdm bat dau & Kiev
vao nam 1960 va hién dang hoat déng & Kiev, Kharkov va
Dnepropetrovsk. Téng chiéu dai cac tuyén tau dién ngam
Ukraine 12 956 km va bao gém 69 ga, trong d6: G Kiev 3 tuyén,
51km, 37 ga; Kharkov 3 tuyén, 35,6 km, 26 ga; Dnepropetrovsk
1 tuyén, 9 km, 6 ga.

3.KET LUAN

Cac nudc phat trién Duc, Nga, Phép... déu triét dé khai
thac tdng Metro nam néng ti 5 - 8 m, han ché cac tuyén ndi
va trén cao. Cong nghé xay dung cac nudc st dung cé thé la
dao mé& hoac dao kin. Trong phuang phap déo kin hién nay,
c6 thé ap dung cong nghé dao ham mai ctia Ao (NATM). Khi
mong coc nha cong trinh s6 lugng nhiéu thi nén ap dung xay
dung Metro ndm sau dé tranh cdt moéng coc cac céng trinh
hién hiru. Khi ap dung xay metro & tang sau cling c6 thé ap
dung phuong phap NATM va lua chon chiéu sau hgp ly dé
khéng anh hudng 6 nhiém dén ngudn nudc ngam.

Gilta hai tdng néng va sau c6 thé ap dung cdng nghé
khién dao. Tuy nhién, phuong phap khién dao thudng khoé
déi huéng, vuéng mic & cac mong cdng trinh hién hi,
phu thudc cong nghé nuéc ngoai. Cac ga ngam & Ha Néi va
thanh phé H6 Chi Minh déu dung céng nghé dao ma nén
anh hudng giao théng bén trén, do khéi lugng dao mé 16n
nén kéo dai thdi gian thi cong va chi phi. Cadc nudc da ap
dung thanh céng cong nghé dao ham NATM trong khu vuc
dat yéu, do thi va két hgp dao ga, ham ngam cho hé théng
Metro & moi diéu kién dia chat. Hién nay, cdng nghé NATM &
Viét Nam dang dugc ap dung dao cac ham trén tuyén dudng
ham cao t6c Bac- Nam va moét s6 du an ham dudng sat. Can
nghién ctiu, ap dung céng nghé dao ham NATM trong dé thi
dé ddy nhanh tién do, lam ch khéng gian ngam, tiét kiém
ngan sach, gidm ganh ng ngoai té, thic day cac nganh cong
nghiép phu trg trong nudc.
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TU CHINH SACH BEN CUOC SGNG

NGUYEN QUY PAT* 5

ong ndi dung bai viét, nhom tac gia téng hap va trinh

bay quan di€ém mai vé viéc phat trién khéong gian ngam

d6 thi str dung cdng nghé dao ham méi kiéu Ao (NATM)

két hop ky thuat luu bién dat/da dé lam chi khéng gian

ham dé thi, khai thac tang néng trong khu vuc dé thi tir 5 - 8 m.

Ky thuat luu bién cling giup danh gia tudi tho cong trinh, cing
nhu du bao tai bién dia chat trong qua trinh thi cdng ham.

1.DAT VAN BE

Ngay 29/3/2024, tai Ky hop thur 15 (ky hop chuyén dé), HDND
TP Ha No6i khéa XVI thdng qua Quy hoach Thu d6 Ha Noi thai ky
2021 - 2030 tam nhin dén ndm 2050. Muc tiéu dén nam 2030, Ha
Noi la thanh phd "van hién, van minh, hién dai, xanh, théng minh,
hoi tu tinh hoa van héa clia ca nudc va thé gidi, noi dang dén va
luu lai, dang séng va céng hién". Kém theo phé duyét 14 tuyén
giao théng d6 thi. Nhung @& hoan thanh muc tiéu do, chua dé
cap nhiéu dén cong nghé xay dung ham dé thi, cach lam thé nao
dé dat dugc muc tiéu. M3t khac, cdng nghé nao nudc ta lam chu
thi dé dang kiém soat von, chat lugng va tién do.

Theo nghién cuu, d6 thi cdc nudc déu khai thac triét dé
tang metro néng ti 5 - 8 m dudi long dat nham két néi cac
tang ngam trung tam thuong mai, cac bén xe ngam, nha ga
san bay ngam. VGi chiéu sau 5 - 8m thudng st dung céng nghé
dao ham mai kiéu Ao (NATM). G nudc ta, hai d6 thi Ion 1a Ha
Noi va TPHCM déu nam trong tang dat yéu, vay coéng nghé
NATM trong dat yéu c6 dung dugc khong va ap dung ky thuat
gi dé dat hiéu qua cao, gidam thiéu rdi ro trong xay dung?

Qua nghién ctiu, nhom tac gia nhan thay rang véi tang dat
yéu hoan toan cé thé ap dung cdng nghé NATM nhung can
dua ky thuat luu bién dat/da vao kiém soat chit lugng qua
trinh thi cong, cling nhu bao tri- duy tu bdo duéng cong trinh
ngam sau nay.

2.CONG NGHE XAY DUNG HAM MG KIEU AO (NATM)
Phuang phéap dao ham méi clia Ao da duogc phat trién bai
cac nha khoa hoc ngudi Ao Rabtsevich, Muller va Pacher, dua
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trén nguyén tac st dung t6i da kha nang chiu tai cta khéi dat/
dé va ban dau dugc thiét ké dé sir dung trén nén dat yéu - sét,
cat va soi. Thiét ké linh hoat ctia két cau chéng gitip tan dung
t6i da khad nang chiu tai ctia dat da xung quanh cong trinh
ngam. VGi nhiing uu diém chinh & trén, phuang phap nay c6
thé mang lai tinh linh hoat cho bién phap thi cong (thi cdng
dugc v6i hau hét moi hinh dang va kich thuéc mat cat ngang),
tinh linh hoat ctia cong nghé (kha nang phat trién trong da
bang phuong phap khoan né hodc TBM, két hop véi nhiéu
phuong phap gia cé két cau chong khac nhau trong dat yéu).

Phuong phép dao ham mdi clia Ao da sir dung & nhiéu
quéc gia, né dugc st dung trong moi diéu kién dia chat cong
trinh va & bat ky do sau nao khi xay dung cac céng trinh ngam
khong tron bang phuong phap dao kin. Nha Igi thé vé mat
ky thuat va kinh t€ trong vong 10 - 15 nam, phuong phap dao
ham mdi ctia Ao da trg thanh cong nghé tiéu chuan trong linh
vuc xay dung tau dién ngam trén toan thé gidi.

& Vienna va Copenhagen, cac tuyén tau dién ngdm néng
& cac khu vuc dong dan cu dugce xay dung bang phuang phap
dao ham NATM bang cach phun vira lam gidi phap tang cuéng
vao dat/da, chd dé ngan chan IUn sut va chéng tham & do sau
[én dé&n 10 m[1, 2, 3.

G Atlanta (M) trong qud trinh xay ham metro dudi dudng
cao t6c 10 lan vai mat dé giao théng khodng 1 nghin 6t6 méi
gi®, phucng phép thi cong bang cach khoan céc éng thép vugt
trudc va ép vira day bé téng. Ngoai ra con c6 cong trinh khac,
dudi man chan clia cac dudng éng thép gia ¢6 trudc, mot dudng
ham xuyén qua cat, s6i va bun dudi dudng sat & California (My) da
dugc thi cdng. Khoang cach gitra cac 6ng la 30 cm, gilia dinh 6ng
ludi va chan ray la 1,4 m. Dudi su bao vé phan khong gian ham gia
¢6 bang éng thép cdng viéc thi cong dao dat bang cac phan doan
1,2 m va khung thép hinh da dugc lap dat ngay sau phan doan
dao. Viéc xay dung dudng ham dugc thuc hién ma khéng lam
gian doan giao théng dudng sat va khéi dat khéng bi lun [4, 5].

Nhéat Ban da dat dugc tién bd dang ké trong viéc phat trién
c6ng nghé dao ham st dung man chan bang cac 6ng thép [6].
Du an xay dung viia hoan thanh ga tau dién ngam hai tang &
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Sendai. K&t cau 3 nhip, 2 tang lam bang bé téng c6t thép nguyén
khéi, rdng 18 m va cao 12,3 m, dugc dat & do sau 3,5 m tinh tu
day ta vet sau trong tang dat sét day. Mt man chan lam bang
6ng c6 dudng kinh 0,7 m dugc 1ap dat doc theo tran va tudng
clia cac cong trinh & d6 sau 2 m tinh tr mat nudc. Cac dudng ng
dugc thiét ké dé kha nang chiu tdi mémen udn lén t&i 37T.m. Su
thi cong cac ga ngam dudi mét man chan dudng éng, vai d6 lun
mat dat khéng qua 13 mm, nhé hon mic cho phép.

Cong nghé trén 1a phé bién khi dao ham néng (dudi long
duong, dudng thay vi phuong phap dao ha truyén théng), va
chén sau trong nhiing tang dat/da yéu va khéng 6n dinh. Duic xay
dung hé théng tau dién ngam tir dau thé ky 20 va bién n6 thanh
phuang tién giao théng cong cong phé bién nhat nuéc nay.

3. UNG DUNG KY THUAT LUU BIEN DAT DA KET HOP
CONG NGHE XAY DUNG HAM MG1 KIEU AO (NATM)

3.1.Coéng nghé luu bién dat/da

Tinh chat Iuu bién clia d4 thé hién & 3 dang:

- T bién la qua trinh dugc dac trung bdi su tang bién dang
theo thai gian dudi tai trong khéng déi;

- Chung Ung suat la qua trinh dac trung bai su gidm (ing
suat theo thai gian khi bién dang khéng déi;

- D6 bén lau dai la hién tugng giam dé bén cla da theo
thdi gian.

3.2. Mét sé su ¢ trong qua trinh thi céng c6 thé van
dung céng nghé luu bién dé kiém soat tai bién dia chat

Trong qua trinh khai thac va st dung dé bén khoi da suy giam,
déng nghia d6 cling f clia khéi da giam dan theo thdi gian. Theo
céc phuong phép xac dinh tai trong l1én cong trinh ngam, do
cting f clia khéi da cé lién quan t6i chiéu dai vung pha hdy trén
c6ng trinh ngam. Mét s6 hu héng céng trinh ngam da dugc ghi
nhan va chi ra nhu hinh bén dudi, sé liéu quan trac tai trong lén
két cau chong cho thay tai trong tac dong lén cong trinh ngam
tang dan theo thai gian [1].

Cac nghién cttu da ghi nhan: trong qua trinh thi cong va
s&r dung cong trinh ngam cé hién tuong dich chuyén dat/da
lam suy giam kha ndang mang tai cla dat, dong thai lam tang
tai trong tac dung lén két cau chéng theo cac tac dong clia xe
¢0 hodc do nhiéu nguyén nhan khac nhau (phong hoa, ha muc
nuéc ngam, nhiét d6, d dm...). Nhiing nghién ctru vé hién
tugng nay lién quan dén cac ky thuat vé tir bién - luu bién dat/
da, hién nay trong cac tiéu chuan Viét Nam chua cé cac quy trinh
thi nghiém nén c6 thé gay cac su ¢ cho cong trinh ngam trong
qua trinh thi cong va stir dung ma chua c6 16i giai chinh xac, mat
nhiéu cong stic va tién bac dé khdc phuc su c8. Déanh gia nguyén
nhan cac su ¢d vé cdng trinh ngam cling chi chung chung vé su
phong hoa hay phtic tap vé mat dia chat, khéng dua ra mé hinh
tinh toan cing nhu mé phdng qua trinh sut 1un ham trong qua
trinh thi cdng, sifa chita dé lam can c( tinh toan hay du bao én
dinh cac céng trinh ngam tuong tu trong tuong lai.

4. KET LUAN VA KIEN NGHI

Cong nghé khién dao phu hgp véi khu vuc dé thi déng duc
dan cu, do sau ddm bdo khién dao hoat déng la 1,5 D tr& lén,
trong dé D la dudng kinh khién dao nén khi str dung may dao

ham thi d6 sdu ham Metro lén t&i 15 - 30 m. Trong khi do, tang
ham & cac khu d6 thi nam & d6 sau trung binh 5 - 8 m. D6 thi cac
nudc déu phat trién hé théng Metro véi chiéu sau trung binh 5- 8
m dé két ndi cac ga ngam vdi trung tdm thuong mai va thuan tién
lén, xudng, thong gid, chiéu sang. Chi€u sau ga ham, tuyén ham
nhoé dadm bao pham vi dnh hudng Itn nhd, bao dam én dinh cac
c6ng trinh trén bé mat. Chiéu sau dat ham nho, ddm bao ting suat
thap, tat Iin nhanh, dm béo 6n dinh lau dai.

Coéng nghé dao ham NATM cé xét t6i luu bién dam bao an toan
thi cong, bao tri - bdo dudng. Khi stia chita cdng trinh ngam bat
budc phai dp dung cdng nghé NATM. Lam chl cong nghé NATM
cling c6 nghia la d@m bao quy trinh duy tu, bdo duéng khéng phu
thudc nuSc ngoai. Pua cong nghé NATM véi cong nghé dao ddi
hudng hai dau c6 thé gia c6 trudc khi dao, ddm béo thdi gian thi
cong mét tuyén ham cé thé xuéng 3 - 5 nam. Béng thdi thi cong
nhiéu tuyén ¢6 thé tang téc xdy dung hé théng cdng trinh ngam.

Viét Nam ¢6 nhiéu don vi thi cong bang céng nghé ham
xuyén nui cé thé tan dung ddi ngl ky thuat nay lam chid cong
nghé, ddy nhanh tién dé xay dung céng trinh ngam db thi. C6
thé dp dung nhiéu cdng nghé xay dung ham dé thi khac nhau
nhung céng nghé NATM gia ré két hgp ky thuat luu bién dat/
déa dam béo tinh hé théng va phat trién bén viing. Cong nghé
luu bién dat/da la ky thuat kho nhung néu dugce dau tu, quan
tdm ap dung két hop cong nghé dao ham mai NATM c6 thé
mang tinh d6t pha cho ké hoach xay dung céng trinh ngam dé
thi & Viét Nam va du bao 8n dinh céng trinh ngadm trong qua
trinh stta chifa, st dung lau dai, ddm bdo phat trién bén ving.
Cac nudc da ap dung dao mé, dao ngam, tinh toan 6n dinh
cbng trinh ngam theo thai gian. Trong qua trinh s dung, hé
théng Metro cac nudc thudng dugc quan trac, bao dudng, bao
tri thudng xuyén, tham chi diing hdn hoat dong dé stra chita
I6n. Ngoai ra, cac cong nghé vé ti bién/luu bién dat da dugc
cac nudc tién tién trén thé gidi dua vao iing dung dé phat trién
bén viing, phat trién hé théng khdng gian ngdm & d6 sau Ién
(Ien t6i 2-3 km), 6n dinh cac cdng trinh nha may dién nguyén
tl, bé chia chat thai phdng xa hodc cac cong trinh trén dat
déng bang, Viét Nam cling can chd y dau tu nghién clu céng
nghé nay nham mang lai nhiéu lgi ich lau dai cho dat nuéc.
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TU CHINH SACH BEN CUOC SGNG

Phan tich su cé céng trinh ngdm trong
xay dung, sta chdaa dua trén kinh nghiém
ciia cac nudc tren thé gioi

NGUYEN VAN BUC

ong qua trinh thi cong, stia chiia cdng trinh ngam c6

nhiéu su c6 gay thiét hai ca vé kinh té€ 1an con ngudi. Dua

trén kinh nghiém cac nudc trén thé gidi, tac gia téng

hop va phan tich kinh nghiém cling nhu dua ra cac ly

thuyét du bao 6n dinh trong qua trinh thi céng va stta chira, khéi

phuc céng trinh ngdm. Nhimng phan tich nay cé thé phat trién

thanh cac quy trinh, quy pham trong thiét ké xay dung, stta chira
cdng trinh ngdm, gidm thiéu ri ro tai bién dia chat.

1. CAC VAN BE KHI SUA CHUA, XAY DUNG CONG
TRINH NGAM TAI VIET NAM

Su ¢d stra chita ham Bai Gié6 [1]:

Ham Bai Gi6 dai khoang 900 m, dugc Phap xay dung nam
1930, hoan thanh dua vao s dung tir nam 1936. Céng trinh
da trai qua nhiéu lan trung tu, stta chira. Vo ham lam bang
bétdéng, dai han 400 m, cao 5 m, rong 4 m.

Trong qua trinh thi cong, ham Bai Gié hing chiu 3 dot sat
|6 trong 2 ngay. Dgt dau tién chiéu 12/4/2024, khoang 150 m?
dat da roi xuéng vi tri cach cira ham phia bac khoang 85 m va
kéo dai chting 20 m. Dén khoang 04h15 ngay 13/4/2024, ham
ti€p tuc sat |6 vGi khéi lugng dat da khoang 50 m?, dugc cong
nhan thu don co ban. Tuy nhién, dén 17h45 ngay13/4/2024
dat, da sat kin vi tri vira thu don trudc dé.

Theo danh gia ban dau, nguyén nhan sap ham Bai Gié la
do cong trinh hoat ddng nhiéu nam, dia chat phuc tap, da
phong héa lau nam nén dat da khong con két dinh. Khi don
vi thi cdng boc tiing phan két cau vé ham thi xay ra sat 16.

Thuc t&, 8 ham yéu dugc cai tao trén tuyén ciing déu cé
hién tugng dat, da sat 16 muc do nhe, c6 thé don ngay trong
ngay, riéng ham Bai Gio6 c6 khéi lugng dat da sat & |6n nhat.
Cac budc khao sat, khoan tham do, thiét ké ky thuat déu cé
du bao tinh hinh dia chat, phong hoa clia da...". (Theo Cuc
Pudng sat Viét Nam, B6 GTVT).

X0 ly dia chat yéu trong ham dai nhat cao t6c Bac Nam
ham Nui Vung:

Ham dudng bd Nui Vung (tinh Ninh Thuan) thudc du an
dau tu xay dung cao té¢c Cam Lam - Vinh Hao, dang dugc nha
dau tu la Tap doan Péo Ca thuc hién theo hinh thic déi tac

© Dai hoc Cong doan.
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cobng tu (PPP). Ham dai 2,2 km, dai nhat trong cac ham xuyén
nui trén cao téc Bac - Nam. Khéi cong thang 11/2021, ham da
dugc dao thong vao thang 8/2023. Khi dao dugc 200 m dudng
Nui Vung, nha thau gap mach nudc ngam chay manh va da
phong héa, 1a diém khac so véi ho sa thiét ké ban dau. Dia chat
trong ham la da phong héa manh dén hoan toan (d4 bi bién
déi do nhiét do, ngudn nudc, khéng khi va cac loai axit trong
tu nhién). Néu gap nudc, vé 1au dai da phong héa co thé sat 18.
Ngoai ra, hdm cé dau hiéu chuyén vi (xé dich), mot s6 vi tri can
c6 bién phap x{ ly kip thai d€ ddm bao an toan.

Cé nhiéu phuong an dugc dua ra, sau dé cac bén théng nhat
duing dao, khoan thoat nuéc, phun bé sung chiéu day bé téng gia
6 dién tich da dao. D€ gia ¢ vom ham, nha thau da khoan, [3p
céc 6ng thép dé bam phut vita xi mang xung quang vom ham;
dat cac vi thép chi cadch nhau 50 cm thay vi 100 cm nhu trudc va
I3p dat cac neo cd dinh chan vi thép, bS sung hé théng vom tam...

Sau 5 lan hop ban, cac chuyén gia dé xuat thém giai phap nhu
tang chiéu dai neo da tir4 m1én 6 m, bé sung vi thép, phun bé tong
day t6i 15 cm, b6 tri thém cac cay thép 6n dinh két cdu ham... Sau
khi cac don vi khao sat lai dong bd, doan ham dai khoang 200m
dugc cac bén théng nhat chinh stra thiét ké ky thuat vai khoi luong
vat liéu thi codng tang 1én nhiéu lan so véi thiét k& ban dau.

2. CAC NGUYEN NHAN GAY SAT LG, SU CO TRONG
QUA TRINH THI CONG, SUA CHUA, KHAI THAC CONG
TRINH NGAM

Pé nghién clru qua trinh hu héng céng trinh ngdm trong
qua trinh xay dung, stfa chia, st dung can tién hanh quan
trac stc khoe két cdu cong trinh: tai trong, bién dang theo
thdi gian. Sau day, tac gia trinh bay mét phan quan trac céng
trinh trong nhiéu nam thuc hién tai LB Nga [4].

Cong trinh ngdm Metro dugc gan cac tem dién trd, thu thap
Uing sudt tac dung lén cac cét chéng theo thai gian. Gia tri tai
trong tac dung lén két cau chong theo thai gian dac trung bai
gia tri goc ma sat trong (c) va luc dinh két (¢) ctia dat da. Hién
tugng can quan tam & day 13, theo thdi gian dat/da va két cau
ch6ng déu bi “gia héa”, nghia la cac tham sé cia nén dat bién
d6i theo thaoi gian Iam gidm kha nang mang tai khéi dat/da va
tang tai trong lén két cau chong, két cdu chéng cling giam bén
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Hinh 1. Vi tri dat cac tem dién tro
quan trac két cau cot chong ga
ham Metro [4].

- gidam kha nang mang tai. Theo thai gian, tai trong lén két cau
chong tang con kha nang mang tai ctia két cau chéng giam.
Néu dén thai diém nao dé ma két cau chéng khong dd kha
nang mang tai thi sé dan dén sup dé két cau chéng.

Theo d6 thi hinh 2, tai trong tac dung Ién két cdu chdng tang
dan theo thai gian tir lic 13p dung dén ltc sirdung. Ngoai ra, kém
theo qua trinh gidm bén cuia tat ca céc loai két cau chéng: chéng
tam khi thi cdng, chéng ¢6 dinh bang bé tdng c6t thép. Qua trinh
gay nut, su ¢6 cong trinh ¢6 thé la tic thai, 1 nam, 3 ndm, 100
nam. Tham chi, d8i véi cac cong trinh nha may dién nguyén tl, bé
chtia chat thai phdng xa, qua trinh nay 1én ca van nam hodc triéu
nam. Can c6 kién thuc va ky thuat kiém soat qua trinh phé hay
clia cac loai cong trinh nay dé giam thiéu rdi ro, nhat la cac cong
trinh quan trong va nam & cac khu vuc déng dan cu.

Theo d6 thi hinh 3, gia tri g6c ma sat trong va luc dinh két
thay ddi theo theo bién dang déo cia nén dat. Bién dang déo
cla dat/da thay déi theo bién dang - dich chuyén két cau va
dat/da bén trong ham.

Trén hinh 4: géc B la vung anh hudng khi khai dao cong trinh
ngam, gia tri goc B phu thudc goc ma sat trong (c) va luc dinh
két (o), gid tri goc B sé thay ddi theo gia tri cac I6p dat khac nhau:
I6p dat cang yéu thi viing mé rdng cang tang. Theo hinh 3, bién
dang déo tang tuic la khi dao ham cé chuyén vi thi viing anh
hudng sé dugc ma rong, tang tai trong 1én két cau chéng, khi
két cau chéng khéng d kha nang mang tai sé xay ra su ¢d.

Nhu vay, khi c6 dich chuyén dat/da hoac hién tugng sut
lin dat da thi ving anh hudng da bi ma rong, can tién hanh
phan tich va khoanh viung anh hudng. Néu can thiét, phai
ti€n hanh gia c6 khoan phun ti cac vi tri bén ngoai, hodc trén
dinh nui xuéng. Nghia la, viéc gia c6 dugc tién hanh giéng
vGi cac bién phép sau khi sy ¢6 xay ra, nhung khéi lugng va
chi phi sé nhé hon khi khac phuc hdu qua.

3.KET LUAN

Trong qua trinh thi cong mdi, stia chita, van hanh déu co tac
dong dén khai dat/da. Khi co dich chuyén, bién dang déo tang thi
vung anh hudng sé mérong, tai trong lén két cau chéng tang. Méi
quan hé gilta chuyén dich dat/da va su phat trién viing pha hoai
trong qua trinh stia chiia, thi cdng, van hanh cong trinh ngdm can
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Hinh 2. D6 thi quan trdc irng sudt- tdi trong tdc
dung lén ket cau chong theo thoi gian.
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Hinh 3. Géc ma sat trong va luc
dinh ket thay doi theo bien dang
déo (dich chuyén cua dat/da) [3].
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Hinh 4. So d6 mé phéng qud trinh anh huéng khi dao ham
hodc swa chita cong trinh ngam.

dugc dau tu nghién ctiu, dm béo 6n dinh cac cdng trinh ngam.

Cac nguyén nhan tac dong tang tai trong 1én két cau chong:
(1) Mua lam tang muc nudc ngam; bao hoa dat/da lam suy giam
kha nang mang tai, dan tdi hién tugng cat chay/dat chay gay
tham, chay vao bén trong ham; (2) Qua trinh tai trong tac dong
két cdu chong la qua trinh tang dan trong qua trinh xay mdi lan
stfa chira, van hanh; (3) Cac tac dong dao, cay bd I6p bé tong cl
gay ra xao dong dat da xung quanh bién cong trinh, lam giam
mo6 dun bién dang va kha nang mang tai ctia dat/da cling nhu
két cdu chéng tam trudc do; (4) Khi thao bé 16p két cau ci, gay
tac dong chuyén vi 1én két cu chéng, nhiéu khi tang tai trong
tdc thoi ma khé nhan biét néu khong cé hé théng quan trac.

Hién nay, chua c6 tai liéu, tiéu chudn Viét Nam nghién ctiu
vé viing anh hudng pha hdy mé réng theo chuyén dich dat
da, dan dén sup dé lay tién khi dao méi, stta chita ham. Van
dé trén can dugc dau tu nghién ctu dé gidm thiéu rui ro, su
¢6 khi xay mdi, van hanh, stta chira cac céng trinh ngam.
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PGS.TS NGUYEN HONG TIEN:

Thach thuc

KHONG GIAN

NGIfipi Do %7-“

THU THUY (thuc hién)

Du da co6 quy hoach hon 70 bai dé xe ngam tai Ha Noi dén nam 2030, tam nhin dén
nam 2050 nhung sau 10 nam, cac du an nay van chi la y tuéng trén giay. Mot thuc
té khong thé chéi cai la cac do thi lon é nudc ta dang lung tung trong viéc khai thac
mot ngudn luc khong nhé trong phat trién do thi, do la khéng gian ngam. Bien tap
vién Tap chi Xay dung da co cuéc gap go véi PGS.TS Nguyén Hong Tién - nguyéen Cuc
truéng Cuc Ha tang ky thuat (Bo Xay dung) dé di tim cau tra lei cho van dé nay.

KHONG GIAN NGAM - NGUON TAI NGUYEN MG

€ Thua PGS.TS Nguyén Héng Tién, cdc théng tin
chinh théng con cho hay, cd tai TP.HCM ciing xdy ra tinh
trang tuong tu nhu vdy. Pdy phai chdng la mét su Idng
phi tai nguyén?

- Thuc ra, ching ta dang khong chi lang phi nguén luc
khéng gian ngam dau. Ma ciing khéng chi bai dé xe ngam
m&i nam trén gidy. Theo quy hoach bén xe, bai dé xe trén
dia ban Ha N6i dén nam 2030 tam nhin dén nam 2050
dugc phé duyét tai Quyét dinh sé 1218/Qb-UBND, dén
nam 2050 Ha Noi sé c6 1.620 bai db xe cdng cong, trong
d6 ¢6 73 bai ngam.

Théng ké ciia S6 GTVT Ha Noéi hoi thang 12/2023 cho
biét, thanh phé mgi dang trién khai dau tu 96 du an bai
dd xe. Trong dé 18 du an da hoan thanh dau tu xay dung,
12 du &n da cé chl truong/quyét dinh cham ddt dau tu, 66
du an dang trién khai dau tu. S6 bai dé da va dang dau tu
chi tuong duong va6i khoang 5% muc tiéu dé ra; dac biét
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chi c6 khoang hon 1% s6 bai d6 da hoan thanh xay dung...

Tuy vay, ching ta can hiéu rdng, khai thac t6t khéng
gian ngam sé giup chdng ta giam tai rat nhién nhiing van
nan hién nay tai cac d6 thi Ién.

9 Ong c6 thé chi ra nhirng Igi ich chinh khi phdt trién
khéng gian ngam dé thi?

- Trong qua trinh cdi tao, xay dung va phat trién db thi,
viéc st dung, khai thac va phat trién khéng gian ngam
dé xay dung céng trinh ngdm ddng vai trd dac biét quan
trong, va d6 la nhu cau tat yéu hién nay.

S dung, khai thac va phat trién khéng gian ngdm dem
lai nhiéu lgi ich. Né nang cao hiéu qua va chat lugng cla
quy hoach dé thi, t6 chiic lai khéng gian xay dung dé thi;
nang cao gia tri s dung dat va st dung hgp ly quy dat
dé thi dé xay dung nha &, xdy dung cac cong trinh cong
céng; gup phan hinh thanh va phat trién thi trudng bat
dong san ngam. Bén canh do la gép phan giai quyét céac
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"Chi khi nao chinh quyén dé thij
cdc cdp thuc s quan tdm dén
phdt trién khéng gian ngdm thi

khéng gian ngam ciing nhu viéc
xdy dung céng trinh ngam sé cé6
thé gidi quyét hodic sé giup cho
viéc cdi thién ddng ké nhirng
vdn dé ma qud trinh phdt trién
dé thi dang gdp phai"-

PGS.TS Nguyén Hong Tién
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mdi ¢ cdc gidi phdp vé quan ly ﬁ // Al
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van dé giao thong do thi; khai thac c6 hiéu qua tai nguyén
dat; gidm thiéu tac ddng ctia 6 nhiém maéi trudng. Va diéu
quan trong nia la né tao ra hiéu qua vé an toan, an ninh
quéc phong. Cac céng trinh ngam dugc st dung nhu mét
hé théng phong tha an toan d6i véi thién tai hoac khi c6
chién tranh xdy ra.

€ Nhu vdy c6 nghia la sir dung khéng gian ngam sé
la huéng lua chon tdt yéu cia cdc dé thi, déc biét la cdc
dé thilén?

-Dung thé! Va diéu nay hién nhién dang ti€p néi dién ra
& cac nudc dang phét trién trén thé gidi. Téi noi vay bai, vai
cac nudc phat trién, ho da huéng téi khai thac khéng gian
ngam tu nta sau thé ky 20. Cac nudc di sau co thé 13y kinh
nghiém tir ho, chat loc nhirng kién thiic mai, cdng nghé mdai
phu hop véi dia chat, dia mao ctia minh dé 4p dung.

Khéng gian ngam dugc coi nhu tai nguyén mdéi, ngay
tUr dau, chung ta phai t6i uu hoa st dung tai nguyén nay,
bang cach xay dung hé théng phép luat dé diéu chinh,
quy hoach va bé tri cac cong trinh thiét yéu, cong trinh
cdng codng, cong trinh giao thong, cong trinh ha tang ky
thuat, bai do xe... dat dudi long dat.

LUNG TUNG TU TANG Vi MO

€ Nhirng lgi ich nhu thé, tai sao gdn ddy ching ta
méi quan tdm dén khéng gian ngam?

- T6c d6 d6 thi héa qua cao, cac d6 thi hién nay nhu
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mét cong trudng xay dung. Chinh vi thé, ching ta bat dau
phai tinh dén viéc khong nhitng s&r dung hiéu qua khéng
gian trén mat dat ma phai huéng dén st dung khong gian
ngam. Hién nay, mot s6 co quan soan thao quy dinh cla
phap luat dang tién hanh nghién cdu va ban hanh cac néi
dung lién quan dén khong gian ngdm, nhu Luat Tha dé, dy
thao Luat Quy hoach dé thi va ndng thon...

Cu thé hon niia la van dé quy hoach TOD (Transit
Oriented Development - goi tat la TOD). D6 la ldy dinh
hudng phat trién hé théng giao théng cong cong lam co
s& quy hoach phét trién dé thi, Idy ddu méi giao théng lam
diém tap trung dan cu dé tur dé hinh thanh tiép hé théng
giao thong phan tan. Khi van dung nguyén ly TOD vao qua
trinh thiét ké cai tao, m& rong va quy hoach xay dung dé
thi, bat budc phai o6 stt dung khong gian ngam tai khu vuc
do thi TOD mai mang lai hiéu qua vé kinh té.

Trong thai gian viia qua, cac du an dau tu lién quan
dén tau dién ngdm & Ha Noi va TP.HCM khi lam quy hoach
chung da bat dau ban dén van dé xay dung bao nhiéu
tuyén tau dién ngam. Hy vong, thgi gian t6i Ha Noi va
TP.HCM sé& c6 mot hé théng cong trinh ngdm phat trién.

€ Vay nhitng diéu kién can thiét nao dé phdt trién
khéng gian ngdm dé thi, thua éng?

- Quan ly, khai thac va stt dung khong gian ngdm khong
phai la mai & cac nudc trén thé gidi, nhung con nhiéu diéu
mai mé ddi vai Viét Nam. Ta c6 thé chi ra mot s6 diéu kién
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Nhat Bdan c6 mét hé t
chéng ngdp goila Sh
Hosuiro. Khéi cong n
hoan thanh 2006 tai
gidp vadi Tokyo, con
Id I6n nhdt thé giGi

Iy nuécngdp
c loai I6n nhdt
rinh nay, Tokyo
dn 90% thiét hai
én gan ddy, cong
huy tdc dung 7 lan

duoc 1,3 ty USD
o véi néu bi thiét

ra lgi ich khéng chi la tiét kiém
chiiphi lam sach thanh phé khi bi
ngdp lut ma luén dam bdo sinh hoat
binh thuong cia dé thi trong bdtcir
hoan canh nae. Tokyo lai c6 cuéc
séng du6i mat dat cu'c ky séi dong.

can thiét dé thuc hién nhiém vu nay.

Trudc hét la hoan thién cac co s& quy dinh phap luat
(phap ly) vé quan ly, khai thac va si dung khéng gian
ngam. Néu thong ké thi thay hé théng van ban quy dinh
vé quan ly, khai thac, st dung khéng gian ngam da c6, ma
cing kha nhiéu, nhung van chua day du va tinh kha thi
chua cao. Vi vay, ching ta can tiép tuc nghién ctu bé sung
va hoan thién.

Thu hai, diéu kién vé ky thuat/cdng nghé: Viéc khao sat,
thi cong, xay dung, bao tri cac cong trinh ngam doi hoi ky
thuat/cong nghé cao va trinh do6 ky thuat & muc cao. Cac
céng trinh xay dung ngam thudng phai dap Ung cac tiéu
chudn ky thuat rat cao vé dé bén, kha nang théng khi, kha
nang van hanh thuan tién, tinh an toan trong moi diéu kién
ké ca khi cé thién tai (dong dat, |G lut), tham hoa chéy né.
Nhu vay, can c6 nhiing chuong trinh, dé an, du an nghién
cttu khoa hoc va chuyén giao cac cdng nghé hién dai phuc
vu cho thi céng xay dung va van hanh nham dap (ng nhu
cau vé xay dung céng trinh ngam trong thai gian tdi.

Thur ba, diéu kién vé quan ly: Nang cao nang luc quan ly
nha nudc vé quan ly khéng gian ngam dé xay dung cong
trinh ngam. D6 la ti€p tuc hoan thién vé té chiic, bd may va
con ngudi & cac cap, dac biét & cap Trung uong - nai tham
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muu vé van ban quy pham phap luat, giam sat, thanh kiém
tra...

Nang cao nang luc quan ly van hanh khai thac cac céng
trinh ngam. Pao tao déi ngd can bo, cdng nhan cé dt nang
Iuc ti€p nhan cong nghé hién dai dé van hanh khai thac c6
hiéu qua.

Xay dung co s& dit liéu khéng gian ngam dé thi mac
du day la cong viéc rat phuec tap. Thuc hién chuyén ddi sé
trong quan ly linh vuc nay.

Thur tu, diéu kién vé tai chinh: Dau tu ban dau vao xay
dung céng trinh ngdm doi hdi mot nguén vén rat 16n vi
vay can c6 moét co ché dac thu cho dau tu linh vuc nay.
Hoan thién hinh thic PPP, huy dong cac ngudn luc khac
trong dau tu, xay dung...

€ Nhu 6ng da phan tich, diéu ddu tién muén khai
thdc nguén tai nguyén khéng gian ngdm la tréng ché
vdo su hoan thién cia hé théng phdp luét. Tuy nhién,
Ludt Pdt dai 2023 vira duoc Quéc héi théng qua da co
mét diéu vé “ddt xdy dung céng trinh ngdm”, nhung
dudng nhu van rdt chung chung. Ong c6 nhén xét gi vé
cdc quy dinh nay?

- Dung la Diéu 216 Luat bat dai 2024 da cé cac quy
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dinh kha chi tiét vé néi dung nay, day la budc tién rat quan
trong. Tuy vay, thuc tién clia cudc séng doi hoi tinh kha thi
cao hon rat nhiéu.

Toi ndi vi dy, tai Khodn 2 quy dinh: “2. Ngudi s& dung
dat dugc chuyén nhugng, cho thué, cho thué lai khéng
gian duéi long dat sau khi dugc Nha nuéc xac dinh theo
quy dinh cta phap luat vé xay dung, phap luat vé quy
hoach dé thi, phap luat vé kién trac”. Nhu vay, trong cac
phép luat lién quan dén linh vuc Xay dung, Quy hoach,
Kién trac hién hanh khéng c6 cac quy dinh cu thé lién
quan dén khong gian dudi long dat. Néu Luat Dat dai cé
hiéu lyc thi hanh nhung cac phap luat Quy hoach, Kién
trac khong c6 quy dinh hodc cham bd sung, stra ddi thi sé
dugc t6 chuc thuc hién nhu thé nao?

Vi du n(ia, tai diém c ctia Khoan 4 quy dinh: “B6i thudng
theo quy dinh cta phap luat doi vai trusng hgp gay thiét
hai dén viéc sir dung dat cla ngudi s dung dat trén bé
mat cQa céng trinh ngadm”. Ngudgc lai, néu ngudi st dung
trén bé mat ctia cong trinh ngam lam hu héng, thiét hai
céng trinh ngam cé phai boi thuong khéng; va néu cé
thi quy dinh & diéu khoan nao cling khong ré? Tat ca cho
Chinh pht quy dinh liéu cé hop ly khéng?

Chua hét, vé khai niém vé thira dat trong Luat Dat dai,

oA / L'}
R%fo lamét mé cung khéng 16 chay dudi
cdc con dudng cda thanh phé Montreal,
Canada. N6 con dugc biét dén voi
tén goi khdc la Thanh phé Ngdm ctia
Montreal, két néi gan 1.700 cira hang,
200 nha hang, trudng dai hoc, rap chiéu
phim, ga tau dién ngam, trung tam
nghé thuat, bdo tang... Du c6 t én goi
la thanh phé duéi long dat nhung trén
thuc té, ddy la mét khu phiic hop duoc
xdy dung lién két véi nhau trén va duéi

Khoan 42 Diéu 3 ghi: “Tha dat la phan dién tich dat dugc
gidi han bai ranh giGi mo ta trén hé so dia chinh hoac
dugc xac dinh trén thyc dja”. Theo dinh nghia nay mgi chi
xac lap thra dat trén mat dat la chua day du (theo khéng
gian 2 chiéu - dién tich) ma can hiéu thém nia I3, thua
dat phai theo khéng gian 3 chiéu (ké ca duéi mat dat), co
nghia la phai c6 chiéu sau, & day chiéu sau bao nhiéu lai
chua c6 quy dinh?

Cac ban thay khong, tang vi moé con ldng tdng nhu thé
thi tdng vi mé ling tung la 1& duong nhién thoi!

TU DUY 3 CHIEU CAN THAY THE CHO TU' DUY 2 CHIEU

€ Véinhirng gi dang hién hitu tai cdc dé thi Viét Nam,
c6 thé hinh dung thé nao vé méi quan hé giira khéng
gian ngdm va khéng gian trén mdt ddt, tham chi trén
cao, thua é6ng?

- Pay la diéu hét stic quan trong dé xay dung va phat
trién dé thi theo dung huéng, bdo dam phat trién bén
viing. Trudc mat, Nha nudc nén sém c6 quy hoach khong
gian ngam, véi chinh sach uu dai di kém quy dinh cac cao
6¢ mdi quan trong trong khu trung tam phai két néi vaéi
khéng gian ngam dé thi.

VGi khong gian trén mat dat, quan ly da rat kho khan
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Cong nghé khoan cong trinh ngcfm hién dai duoc st dung tai Ha Noi va TP.HCM.

Cac ky su, cong nhan dang thi cong tai khu vuc nha ga
Ben Thanh.

va ching ta cing da mac khéng it sai 1am trong viéc dinh
hudng phat trién dé thi, viéc sira chira nhirng sai 1am c6
thé thuc hién théng qua diéu chinh, cip phép, cai tao,
chinh trang. Nhung khéng gian duéi mat dat néu ching
ta mac sai lam thi kho c6 co hoi dé sta chiia. Vi vay, cong
tac quy hoach d6 thi déng vai tro rat quan trong. Khi da
tan dung dugc khong gian ngam, phai co su két ndi gilra
chiing vai nhau va két n6i ching véi khéng gian trén mat
dat. Nhu vay, can phai co6 quy hoach sir dung khéng gian
ngam, mat khac khi s&t dung khéng gian ngam can phai co
két noi véi khong gian trén mat dat nhu: giao thong véi
giao théng, nha & véi cadc coéng trinh cong céng, dac biét
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la TOD cla d6 thi.

TOD tan dung khéng gian trén mat dat va khéng gian
ngadm dé phat trién dé thi, lam tdng mat d6 nén cho do6
thi, gidi phong céc khu dat trong dé thi dé lam céc céng
viéc khac, tao dugc khong gian cong cong, khéng gian cay
xanh va mat nudc, lam tang su cai thién maoi trudng.

TOD nam & dau? Két néi véi dadu mai trén mat dat va
khéng gian ngam nhu thé nao? Pham vi va quy mé ma
réng cta khong gian tai TOD la bao nhiéu? Rd rang, & day
can c6 su két hgp gilta cac quy hoach vai nhau. Day cling
la mot trong nhiing ndi dung ching ta can phai lam trudc,
tUr d6 sé gop phan st dung dat hiéu qua, tiét kiém qua viéc
st dung khéng gian ngam.

€ C6 phai la trong tu duy cta nhiéu cdp Idnh dao vé
quan ly dé thi hau nhu chua danh ché chira cho khéng
gian ngdm?

- C6 diéu do day! Chinh quyén nhiéu dia phuong trong
qua trinh xét duyét quy hoach dé thi chua dat van dé phai
c6 quy hoach khéng gian ngam dugc thuc hién song song
vGi quy hoach trén mat dat, khi cé su viéc xay ra sé kho
khan, ling tang trong giai quyét. Chinh vi vay, trong du
thdo Luat Quy hoach d6 thi va néng thén, Bé Xay dung
dang hoan thién dé trinh Quéc hdi ky hop sap tdi, da cé
dua quy hoach khéng gian ngam la mot ndi dung bat buéc
trong quy hoach d6 thi va quy dinh cac thanh phé truc
thudc Trung uong phai lap riéng dé an nay. Théng qua quy
hoach, chung ta sé gidi dugc bai toan két ndi, phan bé lai
st dung dat, b6 cuc lai khéng gian trén mat dat va quan ly
hiéu qua hon vé phat trién d6 thi.

T6i cho rang chi khi nao chinh quyén d6 thi cac cap
thuc su quan tam dén phat trién khéng gian ngam thi mai
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PGS.TS Nguyén Héng Tién sinh ndm 1957, qué qudn: Quéang
Ngai. Tét nghiép Trudng Bai hoc Kién tric Ha N6i nam1979,
chuyén nganh Ky thudt dé thi.

Sau dai hoc chuyén nganh Qudan ly viing, Pai hoc Téng hop
Dotmund, CHLB Bdc, 1994 (PG); Thac si chuyén nganh Qudn ly
viing va néng thén, Hoc vién Céng nghé chdu A (AIT) Bangkok,
Thailand, 1995 (M.Sc.); Bdo vé bang Tién si ndm 2004, chuyén
nganh Quy hoach Khéng gian va xdy dung dé thi, Trudng Dai
hoc Xay dung Ha Noi; dugc phong ham PGS ndm 2010.

Ong tung tham gia céng tdc quan ly: Phé vién truéng Vién Quy
hoach dé thi - néng thén, Cuc truéng Cuc Ha tdng ky thudt (B6
Xdy dung).

Hién éng la Cha tich H6i Chiéu sdng Viét Nam; Pho chd tich HOi
Cdp thodt nudc Viét Nam, Uy vién thudng vu H6i Quy hoach
phat trién do thi VN; Uy vién BCH Téng héi Xay dung Viét Nam.

cb céc giai phap vé quan ly khéng gian ngam ciing nhu
viéc xdy dung céng trinh ngdm sé c6 thé giai quyét hoac
sé gilp cho viéc céi thién dang ké nhiing van dé ma qua
trinh phat trién dé thi dang gap phai.

Hién nay, nhiéu quy dinh hién hanh tu Luat, Nghi dinh
dén Théng tu hudng dan, ching ta da c6, nhung t8 chirc
trién khai chua hiéu qua.

NHUNG RUI RO KHONG THE BU PAP

€ Mét trong nhirng khé khan hién nay la co'sé dir liéu
vé céng trinh ngdm khéng c6 hodc con thiéu. Vdn dé &
day la gi, thua 6ng?

- Hién nay cung véi toc d6 dé thi héa nhanh, nhiéu
thanh phé nhu la dai céng trudng xay dung - nhiéu cong
trinh ngam ciing dang dugc dau tu xay dung. Tuy nhién,
viéc do dac, lap ban dé hién trang va quy hoach khong
gian ngadm chua theo kip t6c d6 phat trién. Nhiéu thanh
phé van chua lap dugc ban dé hién trang cac cong trinh
ngam, do do, viéc quan ly xay dung gap nhiéu kho khan.

Cong trinh ngadm tai dé thi dugc chia lam 3 loai hinh:
Cong trinh ha tang ky thuat ngam, cong trinh giao théng
ngam va phan ngam cla cac céng trinh xay dung. Viéc ha
ngam cac cong trinh nhu dudng dién, hé théng day dan
théng tin lién lac dugc thuc hién thudng xuyén tir nhiéu
nam nay. Viéc xay dung céc cong trinh méi thudng gdp
nhiéu khé khan do khéng biét chinh xac vi tri cong trinh
ngam. Do vay, qua trinh thi céng thudng xuyén xay ra sy
¢6 céng trinh ngam.

Su cham tré trong viéc do dac, lap ban dé hién trang
céng trinh ngam co6 nhiéu nguyén nhan: Méi céng trinh
(cap dién, nudc, chiéu sang, thong tin...) lai dugc quan ly
b&i cac co quan khac nhau, viéc do dac lap ban do6 hién

trang céng trinh ngdm can nguon kinh phi lén va chua cé
hudng dan, quy dinh cu thé. Hién nay, cac quy dinh vé co
ché thuc hién do dac, lap ban dé hién trang va ban dé quy
hoach khéng gian ngam déu thiéu, cac dia phuong chua
€6 co s& dé thuc hién. D& khac phuc tinh trang nay can c6
khung phap ly vé quan ly khéng gian ngam va quy hoach
khéng gian ngam déng bé.

Ngoai ca s& dir liéu cho cdng trinh ngam, lap ban dé
hién trang cong trinh ngadm, nhung con mot budc quan
trong dé la chudn héa di liéu vé céng trinh ngam.

TU trudc dén nay chdng ta chi néi vé hé théng cong
trinh theo khéng gian 2 chiéu thi hién nay phai chudn héa
di liéu bang khéng gian 3 chiéu. Tdc 1a méi quan hé cua
co s& dir liéu cla mot vat thé phai dugc thé hién & 3 chiéu
(chiéu réng, chiéu sau, chiéu ngang). Néu chi co6 2 chiéu thi
sé khong tinh hét dugc khong gian chira ctia né.

Hién nay, van dé khé nhat dé 1a méi mét linh vuc cé mét
dr liéu khac nhau, dac biét 1a ha tang ky thuat, cap nudc,
thoat nudc, Hién chua c6 ban dé hién trang vé hé théng
dudng day, dudng 6ng ngam... Néu chudn héa dugc dir
lieu dudng day, dudng 6ng va c6 dugc ban do6 hién trang
sé gilp ching ta dé dang xac dinh dudc ca sé dit liéu... dé
khi t6 chuc thi cong thi sé khéng bi vudng phai céng trinh
ngam. B&i néu vudng phai cong trinh ngdm sé mat thai
gian dé€ di chuyén cong trinh dén noi khac thi méi lam dugc.

Nhu vay, viéc xay dung co s& dit liéu rat quan trong.
Tiéc rang, méi linh vuc c6 mot co s& di liéu khac nhau va
hién chua cé mét ca quan nao phéi hgp dé cé thé 1ap dugc
mot ban d6 hién trang cong trinh ngam. B&i, dé€ xay dung
dugc mét ban dé hién trang cdng trinh ngam sé rat tén
kém. Mat khéc, co ché chinh sach ctia Viét Nam vé van dé
nay van chua cé.
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Viét Nam chwa c6 nhiéu cong trinh ngam 16n, mang tinh phuc vu quang dai quan chiing, nén trong quan Iy, vdn hanh con nhiéu
lung tung.

€ Con vé kha ndng thuc hién xdy dung cdc cong trinh
ngdm cua chiing ta hién nay?

- Phai nhin nhan mot cach cdng bang rang, khi diéu kién
kinh t€ phat trién dén muc do cho phép, khi dé thi phat trién
dén mot yéu cau can thiét thi khi d6 mai c6 thé thuc hién
dugc cac mong muén trong phat trién, ma cu thé & day la
phét trién cac cdng trinh ngam db thi.

Cho dén nay, d6 thi Viét Nam con nhiéu du dia dé phat
trién cong trinh ngam. Trong thuc t&, tai mot s6 d6 thi & Viét
Nam da c6 c6 nhiing cong trinh ngdm hang tram nam nay
nhu cac cong trinh cap, thoat nudc, dién, thong tin, hao, tuy
nen... Tiép néi, nhiing nam gan day xuat hién cac cong trinh
giao théng ngdm (ham cho ngudi di bé, cho 6t6, dudng tau
dién ngam, ga tau dién ngam...). Chinh vi vay, véi téc d6 dé
thi héa gan 50% thi co héi con rat 16n. Diéu quan trong |3,
chinh quyén cac cap, dac biét la cap Trung uong can quan
tdm dén quy hoach khéng gian ngam, danh nguén luc thich
dang, quan ly dung hudng dé phat trién va phat huy Igi thé
nhu da noi.

Trén thé gidi da cé rat nhiéu bai hoc vé xay dung céng
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trinh ngam, cing nhu da c6 nhiéu cdéng nghé mdéi & linh vuc
nay. Viét Nam ciing da cé kinh nghiém trong viéc xay dung
coéng trinh ngam. Vi du nhu ching ta da hoan thanh xay
dung tuyén tau dién ngam dau tién tai TPHCM, ga tau dién
ngam... st dung may khoan dao dudi long dat.

& goc d6 ha tang ky thuat, cong trinh ngdm vé thoat nudc
thi Viét Nam cling dang lam chud dugc cdng nghé nay. Vi dy,
TP.HCM da c6 tuyén dudng truyén tai vé thoat nudc qua
s6ng Sai Gon... st dung cong nghé khoan kich 6ng ngam tu
nhi{tng nam 2012 - 2013.

Hay & Ha Noi, cling da co tuyén céng ngam clia nha may
X ly nudc Yén Xa, da xay dung dugc tuyén céng ngam vai
dudng kinh khoang 2 m, du kién thang 6 nay sé nghiém thu
va dua dudng 6ng vao st dung.

Cé thé thay, hién nay cdng nghé vé khoan kich 6ng ngam
cla Viét Nam da dap ung dugc yéu cau rat nhanh, chi dang
khé khan vé nguén vén dau tu.

Bay gid, kho khan nhat la quy hoach khong gian ngam,
luc lugng tu van chua dugc dao tao vé quy hoach khong gian
ngam. Do dé, vé nguén nhan luc va cong tac dao tao dé co
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thé trién khai dugc trong linh vuc khéng gian ngdm mot cach
bai ban & Viét Nam thi can phai co6 thai gian nhat dinh.

Ti€p nia la can luat héa cac ndi dung lién quan dén cong
trinh ngam. Do chua dugc luat héa nén nhiéu quy dinh vé
quan ly dugi luat khéng thuc hién dugc. Néu dugc luat héa
thi cac diéu khoan trong luat sé quy dinh bat buéc nhiéu
han. Hy vong, sau Luat Cép thoat nuéc hoan thién vao nam
2025, Chinh phu sé thyc hién xay dung Ludt Quan ly khong
gian ngam. Day ciing la mét trong nhiing ndi dung ctia Nghi
quyét 06 ctia B Chinh tri lién quan dén quan ly xay dung va
phét trién dé thi.

€ Nhirng rii ro trong phdt trién khéng gian ngam
thuéng la rdt I6n. Vay ching ta can phdi phong ngira diéu
nay nhu'thé nao?

- Néu quy hoach khéng chuén, ching ta c6 thé sé gap
nhimng rdi ro tham chi khéng thé bu ddp. Cac cong trinh xay
dung duédi mat dat sé khéng thé pha di lam lai; an toan trong
qua trinh thi cdng xay dung néu khong dam bao sé khién
muc dé rdi ro 16n han dén ti cac cong trinh trén mat dat.

Mé mudi Wieliczka ném cdch thanh phé
Krakow (Ba Lan) khoéng xa, duoc phadt hién
tur thé ky tha 13, va noi nay van san xudt
* © muéi-an dén nam 2007. Ngay nay, né la
dlw ‘hut khdch thé gidi truéc dai dich.
Khi ban buéc Xuéng tham quan khu vuc
nay trén chiéc cau thang gé 378 bdc, ban c6
nhiéu su lua chon dé tim hiéu ky hon vé mé
mudi. Néu muén quan tam dén lich si;, bgn
¢6 thé dat tour Chuyén tham lquan cta tho
moé va Hiéuhen vé su kho khan cia nhithg
ngudi lam nghé khai thdc muéi. Néu ban
muén tim hiéu vé khia canh khdc nhu tén

Chinh vi thé trong qua trinh st dung cling phai tinh dén cac
yéu té rdi ro nay.

Tuy nhién, hién nay cdng nghé xay dung mdi cling da han
ché& dugc tai nan, su 6 sut lun, sdp ham... trong qua trinh thi
cong.

Tiép d6, khi @i vao van hanh, st dung, can ¢é su dién tap
phong va tng phé véi cac su 6. Bén canh dé, cong tac ky
thuat lién quan dén théng hai, théng gid, PCCC, dam bao an
toan phong chéng chay né... khi dua cac céng trinh ngadm
vao st dung can dugc chu trong thudng xuyén va tuan thu
nghiém ngat.

Thach thuc I6n nhat hién nay cta Viét Nam la chua cé
cac cdng trinh ngam 16n, mang tinh phuc vu quang dai quan
ching di vao hoat dong nén nhitng bai hoc rat ra chua cé.
Chi khi di vao qua trinh van hanh trong thuc té mdi c6 thé rat
ra dugc nhiing kinh nghiém, mdi biét rai ro sé xay ra nhu thé
nao dé ti d6 cdng tac quan ly tét hon, hiéu qua han.

@ Trdn trong cam on PGS.TS Nguyén Héong Tién vé
cudc tro chuyén tha vi nay!
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ngay nay nam ngoai la chuyén cap dién phap phu

khi trgi néng nhu thiéu dét, nam nay la 6n a bdi loi
tuyén bé clia Bé trudng Bo Cong Thuong Nguyén Hong Dién
rang, Tap doan Dién luc Viét Nam (EVN) sé mua dién mat troi
mai nha cia ngudi dan vai gia 0 dong(?!).

Hoan toan ding vé&i ngdén nglr clia chuyén nganh thuong
mai, khéng thé dung nhiing tur phi tién bac, nhu ting, hién,
cho... ma phai la nhitng ti nhu mua, ban, tam Ung, bu tru...
chodunélaodéng.

Giai thich van dé nay, B6 trudng Bo Céng Thuong cho
biét, viéc khuyén khich phat trién dién mat trdi mai nha tu
san, tu tiéu nham muc dich tu sir dung, tu cung tu cap cho
nhu cau cia chinh minh, gidam b&t mua dién tirhé théng dién
quéc gia, gidam ap luc cho hé théng dién.

Pé hiéu dugc vi sao gia 0 déng, 6ng Dién cho rang, chiing
ta can dat ngugc lai van dé "Néu cho phép phat dién dién
mat trdi mai nha dugc mua ban dién thi diéu gi sé xay ra?".
Ong Dién khang dinh, sé gay ra tinh trang phat trién 6 at, kho
kiém soét cdng sudt ngudn, dic biét sé dan téi tinh trang mat
can doi nguon dién, gay ap luc [én hé thong truyén tai dién
qudc gia, mat an toan ludgi dién. Ong con khang dinh: "Piéu
nay dan dén thay déi, ting gidm nhanh cta hé théng, khién
ngudn dién chay nén khéng én dinh. Néu cho phép mua ban
dién mat tr&i mai nha, thi vé hinh trung ching ta cé sty cho
tinh trang truc lgi chinh sach, b&i déi tugng nay khéng phai
tuan tha cac quy dinh cia phap luat hién hanh”...

hitng ngay gan day, cong luan lai néi séng vé
chuyén dung dién. Khong nhu khodng nhing

. XI MANG CAM PHA
CONG NGHE NHAT BAN
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Cau héi dugc dat ra: Mot khi EVN quay lung véi nguoi dan
trong viéc san xuat dién mat troi, liéu cé khi nao, EVN can lai
ho khéng?

Thuc ra, viéc EVN ling tdng véi san xuat va kinh doanh
dién mat troi da xay ra tirnam 2021 khi EVN du kién sé cat giam
1,3 ty KWh nang lugng téi tao, trong khi ganh nang tién vay
ngan hang & linh vuc nay 1én dén hang chuc nghin ty déng.

Ma dién nang la mot mat hang rat odi oam, phat ra la phai
dung, khéng dung la vt di, cho khéng ai nhan, tang khong
ai lay. Khéng c6 ngudi dung sén phdm clia minh, ca nha may
dién khéng 16 sé tr& thanh mét déng rac thai.

K& tir ngay Tha tuéng Chinh phii ra Quyét dinh s6 11/2017/
QD-TTg vé ca ché khuyén khich phat trién du an dién mat
troi, trong d6 yéu cau EVN c6 trach nhiém mua toan bo lugng
dién tir cac du an dién mat trai néi ludi véi gia mua dién tai
diém giao nhan dién 13 2.086 d/KWh (chua bao gém thué gia
tri gia tang, tuong duong 9,35 cent/KWh), dong tién dau tu
chdy vao linh vuc nay manh liét chua tung cé.

Theo nhan dinh cla cac chuyén gia, chi mai dén nam
2020, von trai phi€u huy déng cho cac dy an dién mat troi
lén dén 29.900 ty dong, tang 254% so vdi nam 2019. VE tin
dung, tinh dén cudi ndm 2020, cac ngan hang da rét 84.000
ty déng cho vay nang lugng tai tao, phan I6n la cho vay cac
du an dién mat trgi.

Tai sao lai xuat hién mot lan séng dau tu nhu xuat hién
mot can séng than chi trong moét thai gian ngan nhu vay?

Nguyén nhan cing dé hiéu, tru6c dé it 1au, mét théng tin
“khang” dugc phat di da lam chan dong gidi dau tu nang lugng

T——
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toan cau: Vuong qudc Dubai (thudc Cac tiéu vuong quéc A rap
théng nhat - UAE) viia thiét 1ap ky luc thé gisi mdi vé gia dién
mat trdi. Cong ty Dubai Electricity and Water Authority (DEWA)
da nhan dugc muc bd thau cho du an Nha may dién Mt troi
Sheikh Maktoum Solar Park Phase Ill v&i muic gia thap ky luc, chi
3,00 US cent/KWh (tuong duang 666 VND) cho méi KWh dién.

Tai th&i diém md thau, DEWA chi du dinh cho mét co sé
san xuat 200 MW dién xoay chiéu, nhung véi két qua nay, trong
nhiing giai doan ti€p theo, du an dang c6 tiém nang trd thanh
nha may dién mat trai I6n nhat thé gidi vai cdng suat 800 MW.

Ky luc nay d@ mé toang cédnh clia khong chi trong nhan
thiic ma du bao ca trong lan séng dau tu trong tuong lai ctia
loai ngudi vé linh vuc nang lugng mat trai. N6 chac chan sé
lam chan dong khong chi & nhiing nudc giau cé6 ma ngay véi
Viét Nam, mot quéc gia dang co6 ngudn tai nguyén vé han
trong linh vuc nay.

C6 1& muic chénh léch gia dién mat trdi kia da khién cac
du &n dau tu trong linh vuc nay bung né tai Viét Nam trong
thoi gian ngdn chua tiing thdy. Chang thé ma xuat hién mét
con s6 kinh hoang, chi tinh riéng nam 2020, von trai phiéu
huy déng cho cac du an dién mat trgi lén dén 29.900 ty déng,
tang 254% so v&i nam 2019!

Nay EVN tUr ch8i mua mét phan céng suat dién cla cac du
an dién mat troi cling cé nhitng ly do cda minh. Trong 1,3 ty
KWh dién nang lugng tai tao bi cat gidm trong nam 2021 c6
han 500 triéu KWh cat gidm do thira nguén dién mat trdi vao
budi trua va qua tai dudng day 500 KV.

Cang co y kién cho rang, EVN vén chdng may man ma véi
nang lugng téi tao nay vi “thiét don thiét kép”, vira phai mua
dién vai gia cao dugc dp dat tir trén xudng, vira phai xay dung
ha tang ky thuat dé dau néi dién, vira phai tén nhan céng dé
theo déi, kiém ta, xem xét va thanh toan tién dién cho “d6i
thu canh tranh”... Vi thé, moi déng luc d6i vai ban nang sinh
tén cla bat ci doanh nghiép nao cling sé bi triét tiéu.

Day la chuyén noi tai ctia EVN, con ban than viéc san xuat
dién trén mai nha cling c6 nhiing nhugc diém “phap phu”
bat kha khang ma nhiéu nudc c6 nén kinh té phat trién ciing
dau dau vi no.

Chinh quyén bang California (My) hén dang khén khé vi
dién mat trdi mai nha bi du thtra. TO Washington Post cho
hay, bang California day nang, pin mat tr&i c6 & khap moi
noi. Ching nam gia sa mac kho can & vung Central Valley
va khéng hiém trén nhiing mai nha & trung tam dé thi Los
Angeles. Theo tinh toan méi nhat, California c6 gan 47 GW
cobng suat dién mat troi l3p dat, da dé cung cap cho 13,9 triéu
hé gia dinh va dap Ung hon 1/4 lugng dién & bang. Nhung
hién nay, chinh quyén bang va don vi van hanh lugi dién
dang vat 16n vai tinh thé ky quac. Qua nhiéu dién mat troi
vao nhirng ngay nang khi nhu cau khéng qua cao dan téi gia
dién am (!). C6 nghia la c6 cho khéng cling khéng ai lay!

Céach day hon 15 nam, nhém nghién ctu & Phong thi
nghiém nang lugng tai tao quéc gia lap mé hinh dién mat
trdi phd bién trong tuang lai va nhan ra diéu ky la. Khi c6
nhiéu dién mat trgi trong lugi dién, chénh léch gitra nhu cau
vé dién va nang lugng téi tao c6 hinh chir U. Nhu cau cao vot

C6 mét y kién rdt ddng chd y khi phan bién Iai
y kién ctia Bé truéng Bé Céng Thuong: “Néu
cho phép mua bdn dién mat troi mdi nha, thi vo
hinh trung chiing ta cé siy cho tinh trang truc
lgi chinh sdch” thi ciing phdi chéng tinh trang
“truc Igi chinh sdch” c6 thé xdy ra khi EVN duoc
mua dién gid 0 déng nhung lai bdn véi gid kinh
doanh dé thu lgi!

vao buéi sdng sé bi thay thé b&i nhu cdu gan nhu bang 0 vao
budi trua, khi dién mat trdi c6 thé san xuat tat ca luong dién
ma ngudi dan can. Sau d6, khi mat trdi lan, nhu cau lai ting
vot 1an nita. DE xu ly, California ngting khuyén khich 13p pin
mat tr&i trén mai nha va giam téc dé lap dat...

Trg lai van dé caa Viét Nam, khi ty [& dién mat trai hién
con dang rat khiém t6n trong co cdu ngudn dién qudc gia thi
da can “phanh gap” nhu hién nay chua?

Theo B Cong Thuong, muc dich phat trién dién mat trdi
mai nha thai gian qua cling chi yéu la ban dién cho EVN, khong
nham muc dich tu s&f dung, tu san tu tiéu. Nguén dién nay lai
phét trién khéng dong déu, tp trung qué nhiéu & viing ¢6 nhu
cau dién thap, gy nén sy mat can déi trong diéu do, van hanh
hé théng dién va anh hudng dén d6 tin cay cung cap dién.

Do vay, B6 Cong Thuong cho rang, néu tiép tuc phat trién
néng cac ngudn nang lugng tai tao, dién mat troi khong theo
quy hoach, c6 thé dan t6i hé luy, pha v& quy hoach va anh
hudng dén an toan hé théng dién quéc gia.

Ai ciing hy vong rang nguyén nhan trén day sé khéng phai
la chiéc binh phong che lap nhiing khi€m khuyét trong ha tang
va nhiing yéu kém trong quan ly van hanh ctia EVN.

Tai cudc hoi thao gan day, 6ng Nguyén Anh Tuan - Pho chu
tich Hiép héi Nang lugng Viét Nam “théng cam” vdi viéc EVN
chua tinh toan dugc toan bo lgi ich, chi phi va cac hé luy cla viéc
cac ho dién mat troi mai nha tu san tu tiéu ban dién vao ludi va
"ghi nhan san lugng dién vai gia 0 déng” vai B6 Cong Thuong

Ong bay t6 quan diém, "gia 0 dong" 1a ¢ tinh chat than
trong, tam thai, chéng truc Igi chinh sach trong khi chua cé
nhing kinh nghiém thuc t€ ap dung va cho rang, can c6 quy
dinh vé thai gian ap dung muc gia 0 dong nay, nén chang chi ¢
giai doan 3 nam tr 2024 - 2027, con sau nam 2027 can ¢é co ché
gié khac trong b6i cdnh dang rat can bé sung thém ngudn dién
- dién mat trdi mai nha la nguén dién c6 thé trién khai nhanh.

Cé mot y kién rat dang chu y khi phan bién lai y kién cta
B6 truéng B6 Cong Thuong: “Néu cho phép mua ban dién
mat trdi mai nha, thi vé hinh trung chung ta ¢é sty cho tinh
trang truc lgi chinh sach” thi ciing phai chéng tinh trang “truc
Igi chinh sach” c6 thé xay ra khi EVN dugc mua dién gia 0
déng nhung lai ban vai gia kinh doanh dé thu lgi!

Con vdi cau hoi dugc dat ra: “Mot khi EVN quay lung véi
ngudi dan trong viéc san xuat dién mat trdi, liéu co khi nao,
EVN can lai ho khong?” thi mong rang EVN hay tu can nhac
bdi lé tir xua dén nay, moi viéc cé xu hudng quay lung vdi
ngudi dan ludn luén la diéu cam ky!
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GIOI THIEU

Australia & Singapore
- Téng quan vé ngheé
thuat kién truc

> ANH NHIEN

Cudn sach viét vé 2 nén kién truc rat giau tinh
biu tugng va co chat lugng khéng gian cao...

udn séch c6 phan nao hoi nghiéng vé xu huéng hoi

ky kién trac. Trong khi viét, tac gia thuong dat an

tugng cadm tinh Ién trén va dua trén long quy trong

hai nén kién trac ndi tiéng thé gidi 1a chinh, vai
mong muén moi ngudi mot [an nira thira nhan Australia va
Singapore la 2 nudc ¢ nén kién truc rat giau tinh biéu tugng
va co chat lugng khong gian cao.

Trong cuén sach, tac gia Pang Thai Hoang da dé cap
dén mot s hién tugng, thién nhién cling nhu canh quan
clia Melbourne va Sydney (Australia) dudi lang kinh cila mét
ki€én trdc su. Cudn sach co doan viét vé quang dusng tu
Melbourne dén Sydney nhu sau: BPudng cao téc Citylink chay
tr Bong Bac xuéng Tay Nam Melbourne da phan chay trén
cao, dugc danh dau bang diém khai dau gan nha ga san bay
vdi hinh thuc kién trdc nhu mét ky hiéu, mot cot mée danh
dau dé la dia dau ctia thanh phé mang tén Citylink Gateway.
Cai cot vang ruc bén trai that hoanh trang né la 4n du cuda
Thién nién ky mdi, trong khi 21 cot dén d6 bén phai la tugng
trung cho nhiing thé ky da qua hodc méi bat dau. Vanh ngoai
cUa d6 thi Melbourne la nhiing biét thuc thap tang. Cac nha
cao tang va siéu cao tang déu nam & khu vuc City, cu trac dé
thi & day gidng nhu London, New York hay Chicago...

Tac gid cing bay td cam xudc ky la khi tham do6 thi
Melbourne: T6i thay ky la la trong mét hé mang 6 ¢, cac
cdng trinh choc trgi clia thanh phé cong sinh rat hai hoa vai
céac di sén kién trac ¢é kinh thap tang.

NGi vé kién tric ctia Melbourne, dudng nhu tac gia muén
nhan manh téi su hai hoa gitia kién trdc mai va kién trac cq,
trong d6 nhan manh sy dong diéu gilia toa nha cao tang
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333 phé Collins, xay dung nam 1991, cao 29 tang, 6p da hoa
cuong va da cdm thach; véi tda nha Bank hinh 8 canh xay
dung ti nam 1891, dugc coi la céng trinh dep nhat thudc
dong kién tric Ngan hang cudi thé ky trudc.

N6i vé kién trac Sydney, tac gia viét c6 doan: Ngam nhin
Opera House Sydney tur vién canh dén trung canh, can canh,
diéu chinh tac gia tham thia nhat 14 su ky diéu cda hinh thiec.
Tuy nhién, tac gia cing nhan dinh rang, hinh thic nhiéu khi
c6 quy luat riéng cla n6, khong nhat thiét hinh thac phai
theo dudi céng nang. Tiép dén la vai trd clia cdnh quan, trén
mét mii dao, gilta mét vung trdi nudc bao la, cé mai lién hé
gitia kién trac va thién nhién mot cach hai hoa va can bang
dén muc tuyét diéu...

C6 thé néi, mac du tac gid tu nhan cudn sach phan nao cé
xu huéng héi ky kién tric. Tuy nhién, nhitng cdm xuc, nhiing
nhan dinh, danh gia cta tac gia dudng nhu van con néng héi,
6 tinh thai su va van con mang gia tri thai cudc dé ching ta
hoc hoi, chiém nghiém trudc khi bat tay vao thiét ké nhiing
coéng trinh kién trac hién dai trén dat nudc Viét Nam dang
trén con dudng phat trién ngay nay.

Theo tac gi3, tai thai diém nay, chua c6 du diéu kién dé
di sdu nghién ctu va danh cho hai cudng quéc kién trac
thé giGi nay hai cu6n sach riéng. Tuy nhién, viéc ra d&i cudn
sach chinh la nhiing vién gach dau tién gidi thiéu kién tric
Australia va Singapore.

Sach “Kién tric canh quan” ctia PGS.KTS Bang Thai Hoang
hap tuyén, c6 chinh ly va bé sung, do NXB Xay dung an hanh
duéi 2 hinh thiic ban in va ban dién ti (ebook) vao cudi quy
1/2024.
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M6 hinh thai gian - chi phi - chat luong trong
kiém soat chi phi vat lieu xay dung duong bo

cao toc

Time - cost - quality model in contralling the cost of highway construction materials

> TS TRAN VAN KHOI', THS NGUYEN TIEN BUI2
"Nguyén Phé vu truéng Vu Kinh té Xay dung, B6 Xay dung
2\/ién Kinh té xay dung, Bé Xay dung

TGM TAT

D& kiém soat chi phi nai chung, chi phi vat ligu xay dung nai rigng
trong ddu tr xay dyng nhat [a dueng ba cao tdc co nhiéu phuong
phép. Tuy nhién, chi phi vat lidu xay dung cd mdi lien he chat ché vai
yeu cu ve chat lrgng cang trinh, quan he vé thivi gian (tién da) thue
hien dy &n. Do do, viec lya chon dege ma hinh nghién citu va gia
thuygt nghién ctu dé lam ri méi quan hé giita thiri gian - chi phi -
chét lrgng mat cach khoa hoc ca tac dang gidp cho quy trinh kigm
sodt chi phi ca cén cir khoa hoc.

Muc tigu ciia bai viét |a tdng hop céc cang trinh nghién ciu trong
nude va the gidi ca lign quan dén kiém soét chi phi vat ligu xay dung,
lira chon ma hinh va céc gia thuy8t nghign ciru, mdi quan hé giira
chét lugng, tién da va chi phi vat lisu xay dung trong ma hinh mdi
quan hé chét legng - tién da - chi phi trong kiém soat chi phi gia vat
lieu xay dung duwing bd cao tdt.

Tir khaa: Ma hinh chat lrgng - tién da - chi phi; kigm soat gia vat
ligu; duamng ba cao td.

ABSTRACT

To control costs in general and construction material costs in
particular in construction investment, especially highways, there are
many methods. However, the cost of construction materials is closely
related to the requirements for construction quality and has a
relationship with the time (progress) of project implementation.
Choosing a research model and research hypothesis that clarifies the
relationship between time - cost - quality in a scientific way has an
impact on helping the cost control process have a scientific basis.
The goal of the article is to synthesize domestic and world research
related to controlling construction material costs, selecting
models and research hypotheses, and the relationship between
quality and progress. Progress and cost of construction materials
in the relationship model Quality - progress - cost in cost contral
of highway construction material prices.

Keywords: Quality - time - cost model; material price contral;
highway.

1. MOl QUAN HE GIUA CHAT LUQNG, TIEN DO VA CHI PHI
TRONG PAU TU XAY DUNG DUGNG CAO TOC

Dy an dau tu xay dung dudng cao toc la tap hgp cac dé xuat co lién
quan dén viéc st dung vén dé tién hanh hoat déng xay dung dé xay
dung mdi, stra chita, cdi tao cdng trinh nham phat trién, duy tri, nang
cao chét lugng cong trinh hodc san phadm, dich vu trong thai han va chi
phi xac dinh [1]. Muc tiéu quan ly du an la hoan thanh dy an trong
khoang thdi gian nhat dinh véi chi phi (du'toan) va dam bao chat lugng
theo yéu ciu. Nhu vay c6 thé thay rang dé thuc hién du an dau tu st
muc tiéu va hiéu qué phu thudc vao méi quan hé gitia yéu cau vé chat
lugng, tién d6 xay dung va kiém soét chi phi. Trong thuc té thi chi phi
vat liéu xay dung chiém ty trong khé I6n (40-70%) chi phi dau tu.

Cac nhan t6 trong méi tuong quan gilta thdi gian - chi phi va
chat lugng trong cac du an xay dung luén c6 méi tuong tac qua lai
v6i nhau. Bt ky nhiing thay d&i nao clia mét trong cac yéu té rang
budc nay cé thé sé dnh hudng tiéu cuc hoic tich cuc véi muc do

khac nhau. Vi vay, viéc lya chon muc chi phi phu hgp trong méi
tuong quan véi chat lugng du an xay dung dam bao tién do cho
phép hoan thanh mét dy an trg thanh mot van dé quan trong vé
mat ly thuyét va thuc tién.

2. MO HINH VA CAC GIA THUYET NGHIEN CUU

Khai niém chat lugng lan dau tién dugc dua vao qua trinh t6i uu
hoéa cac yéu t6 anh hudng bdi Babu va Suresh [2]. Trong nghién ctu
nay, ho 1ap luan rang chat lugng clia mét du an xay dung c6 thé bi
anh hudng do su ¢é vé thai gian va do d6 cho rang khai niém chat
lugng cling can dugc xem xét trong qua trinh téi uu hoa. Trong cac
du an xay dung, thai gian va chi phi la nhiing khéi niém mot chiéu.
N6i cach khac, thai gian va chi phi c6 thé dugc thé hién bsi mét gia
tri don gian tao ra nhan thuic chung gitta nhiing ngusi tham gia du
an. Mat khac, chat lugng cé nhiéu chiéu va méi chiéu tao ra nhimg
nhan thuc khac nhau gitta nhitng ngudi tham gia khac nhau.
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NGHIEN CUU KHDA HOC

Vi chét lugng khong phai la théng s6 dinh lugng, vé ban chatno
khéng thé dugc bi€u thi bdng mot gia tri don gian nhu thai gian va
chi phi. Mdc du kho khén va phtic tap viéc tinh toan chat lugng da
dugc nhiéu nha nghién ctu nhan manh [3, 4], chat lugng da dugc
s6 héa trong mét sé gia dinh.

Céc gia thuyét nghién ctru vé méi quan hé gilia thai gian - chat
luong va chi phi (TCQ) c6 thé dugc phan loai thanh hai nhém nhu'sau:

Cach tiép can lién tuc: Trong cach ti€p can nay, tac gia lap luan
rang m&i quan hé gitta TCQ c¢6 thé dugc biéu thi bdng cac ham lién
tuc. & day, thai gian |a doc 1ap trong khi chi phi va chat lugng la cac
bién phu thuéc trong mé hinh. Nghién cttu ctia Ghodsi va cong su
cho rang su suy gidam chat lugng do thiéu thai gian cé thé duoc
ngan chan bang cach chi thém tién va do dé coi chat luong la mot
bién s6 doc lap. Vi chat lugng chi tuong quan vdi thoi gian va chi phi
nén co thé cé chat lugng méi dugc t6i uu hda trong cac nghién cliu
nay. Noi cach khac, trong nghién ctu chap nhan rang chat lugng sé
giam do thai gian bi giam.

Phuong phap ti€p can rdi rac: Nghién ctiu dau tién sirdung phuong
phap nay, cling la co sé cho cac nghién cutu khac, dugc thuc hién bai El-
Rayes va Kandil. Theo cach ti€p can nay, ngudi ta gia dinh rang TCQ cla
moét hoat ddng xuat hién mot cach riéng biét tuy thudc vao phuong
phap xay dung, doi hinh t8 déi va chinh sach lam thém gid cla doi sé
dugc st dung cho hoat déng d6. D& don gian héa viéc tinh toan, thdi
gian - chi phi va chat lugng dugc két hgp thanh mot bién duy nhat goi
la viéc sir dung tai nguyén. Khac vai cach tiép can lién tuc, trong cach
ti€p can rdi rac, chat lugng thuc hién clia du an dugc téi uu hoa. DE s§
hoa chat lugng, mét s6 chi s6 chat lugng udc tinh da dugc xem xét. Vi
duy, El-Rayes va Kandil chdp nhan cudng dé nén, cudng dé uén va chat
lugng van hanh lam chi s6 chat lugng cho mat dudng bé téng. Vi tat ca
céc chi s6 chat lugng clia mét hoat déng va tat ca cac hoat dong déu
khéng anh hudng nhu nhau dén chat lugng téng thé clia du én nén
mét s6 trong s6 da duoc xac dinh cho tiing chi s6 va hoat déng dé tinh
téng gia tri chat lugng [2].

Nhu da dé cap trudc do, chat lugng cé nhiéu khia canh va dé cé
nhan thiic chung, tat ca cac khia canh can dugc nhin nhan giéng
nhau gilra nhiing ngudi tham gia du an. Néi cach khac, néu chat
lugng dugc thé hién bang mét gia tri don gian thi ngudi tham gia
khéng thé tim ra rd rang chi s6 hodc hoat dong chat lugng nao lam
giam chat lugng téng thé va liéu muc chat lugng dat dugc c6 dap
Ung dugc hiéu qua dy an mong dgi hay khéng.

Bén canh khia canh v& mé hinh t8 chuc t6 déi va thai gian lam
thém cla t8 déi, viéc st dung céac vat liéu thay thé cling can dugc
danh gia vilam giam thgi gian clia du an. Tuong ty, viéc st dung vat
liéu xay dung thay thé cling sé anh huéng dén chi phi gian tiép va
chi phi bao tri cla du an cling nhu chi phi truc ti€p cla cac hoat
déng. Cudi cung, cac thudc tinh nhu tinh thdm my, su thoai mai, kha
nang cach nhiét, d6 bén va tudi tho cla cac vat liéu xay dung thay
thé déu khac nhau. Vi vay, mdi loai vat liéu sé dap (ng yéu cau clia
du an & cac muc chat lugng khac nhau. Ngudi ta lap luan rang dé
phan tich danh déi TCQ hiéu qua, viéc st dung vat liéu xay dung
thay thé cling can dugc dua vao qua trinh téi uu hoa.

Budc dau tién, can so sanh anh hudng cla cac vat liéu xay dung
thay thé dén TCQ cuia du an trong cuing diéu kién. Hudng téi muc
tiéu nay, viéc st dung nguén luc thay thé cia mot hoat dong phai
¢6 cung chinh sach vé ngudn luc. Muc dich chinh ctia budc dau tién
la xac dinh tai liéu nao sé dugc st dung trong cac hoat déng. Trén
thuc té, viéc xac dinh vat liéu cling sé dua ra y tudng vé chat lugng
mong dgi ctia mét du an. N6i cach khiac, vi chat lugng duoc xéc dinh
& cubi budc dau tién nén né khéng dugc dua vao budc thi hai. Busc
thi hai chi nén bat dau néu nhimg ngudi tham gia dy an c6 gang
giam thai gian hodc giam chi phi cla tién dé xay dung téi uu dat
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dugc & budc dau tién. Do dé, trong budc thithai, nén tién hanh phan
tich danh déi chi phi-thai gian bang cach xem xét cac chinh sach vé
nguon lyc thay thé.

Trong phuong phap nay, ngudi ta lap luan rang cac chi s6 chat
lugng udc tinh tao nén chat lugng téng thé ctia mét du an can dugc
tinh toan riéng biét. Cach ti€p can nay sé tao ra nhan thic chung vé
chét lugng gilta nhimng ngudi tham gia du an va do d6 c6 thé tién
hanh phan tich danh déi hiéu qua. Mat khac, hiéu suat dugc cung
cdp trong sudt vong dai clia du én sé quyét dinh chat lugng cta no.
Vé van dé nay, gia dinh rang doc lap véi muc dich st dung, cac chi
s6 chat luong chung clia du an la thi tu thay d6i hodc chi phi bao
tri, bdo dudng va nhu cau nang lugng hang nam, tat cad déu phu
thudc vao vong ddi clia ching. Tuong ty, trong nghién ctu cling
chap nhan rang dudng cong thai gian-chi phi va sé lugng lao déng
hang ngay sé anh hudng dén chat lugng quan ly du an. Theo cac gia
dinh nay, ngoai thai gian va chi phi, mét s6 théng sé khac nhu sé
lugng nhan céng, tudi tho clia vat liéu xay dung, trinh tu thay déi
hodc chi phi bao tri vat liéu va dit liéu ky thuat lién quan dén du én
phai dugc dua vao mbi phuong &n st dung tai nguyén, dit liéu thay
thé. Trong trudng hop nay, cac phucng phép téi uu héa chinh dé
phét trién mé hinh 1a 13p trinh tuyén tinh va thuat toan siéu di liéu.
Nhu da biét trong quy hoach tuyén tinh, chi c6 mét ham cé thé dugc
t6i uu hda dusi mot s6 rang budce. VE mat nay, trong cac nghién ctu
trudc day, ba mé hinh khac nhau da dugc phat trién dai dién cho
tiing muc tiéu.

Vi vay, ba muc tiéu nay khéng dugc téi uu hda dong thoi. Thay
vao do, chi c6 mét muc tiéu dugc t6i uu hda theo cac gia tri nhat
dinh cla hai muc tiéu con lai. Tuy nhién, cdc thuat todn
metaheuristic cho phép t6i uu héa da muc tiéu. Trong cac phuong
phap nay, tap gidi phap dugc tao ra bdi mo6 hinh bang cach tim kiém
cac giai phap gan téi uu. Diéu nay c6 nghia la, déi véi mbi muc tiéu,
ranh gidi trén va ranh gidi duédi dugc xac dinh b&i moé hinh va cac
phuong &n thay thé khéng ndm trong ranh gidi sé khéng dugc dua
vao b gidi phap (Hinh 1).
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Hinh 1. Mot vi du vé bo giai phdp clia thuat todn metaheuristic

Tuy nhién, trén thuc té, c6 nhiing han ché vé thai gian va ngan
sach danh cho cho tiing du an, cling véi muic chat lugng mong doi
sau khi hoan thanh (Hinh 2).
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Hinh 2. Mt vi du vé b gidi phap clia phuong phap méi
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Trong bGi canh nay, nghién ctu lap luan rang thoi gian va ngéan
sach danh riéng la ranh gidi trén cia dy an va mbi phuong an thay
thé nam trong ranh gidi nay phai dugc dua vao bé giai phap. Ngoai
ra, dé tinh toan thai gian tuy thudc vao chi phi gian ti€p va chi phi
dat hang hoac bao tri thay ddi cia tiing lich trinh thay thé, ca chi phi
du kién hang ngay cta dy an va vong dai ctia dy an phai dugc dua
vao dit liéu lién quan dén duy an. Vé van dé nay, cac phuang an thay
thé& véi cac gia tri chi bdo thai gian, chi phi va chat lugng khéac nhau,
cling dap ung thdi gian va ngan sach danh cho dy 4n, sé dugc tao
ra bang cach xem xét dr liéu lién quan dén du én va hoat déng nhu
trong (Hinh 3) [2].
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Hinh 3. Qua trinh t6i uu hoa ca phuong phap mdi duoc phat trién

Nhu vay c6 thé thdy rang méi quan hé gilia chat lugng - thoi
gian va chi phi phu thudc vao rat nhiéu yéu t6, hay néi cach khac la
cac gia thuyét nghién ctu. Mdt trong nhiing cach ti€p can mé hinh
nghién ctu phu hgp nham kiém soét chi phi vat liéu xay dung trong
cac dy an xay dung dudng b cao téc la tap trung vao viéc giai
quyét, kiém dinh cac gia thuyét nghién ctu cé lién quan trong mé
hinh TCQ (thai gian - chi phi va chat lugng), mé hinh nghién cdu
dugc dé xuat dé kiém dinh nhu sau
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Nguén: Tdc gid tong hap

Sau khi dé xuat mé hinh va céc gia thuyét nghién ctu, nghién
cliu nay sé dugc gui tGi cac chuyén gia dé 13y y kién, sau do sé thuc
hién kiém dinh cac gia thuyét nghién cuu trén co s& xay dung bang
héi va st dung nghién ctu dinh lugng dé kiém dinh.

KET LUAN

Hiéu qua cta du &n dau tu xay dung néi chung, xay dung dudng
bé cao téc noi rieng phu thudc chi yéu vao viéc ki€ém soat chat
lugng - ti€n d6 va chi phi trong qua trinh trién khai thuc hién. Méi
quan hé gitta chat lugng - ti€én do va chi phi phu thudc vao rat nhiéu
yéu t6 téc dong, viéc lua chon moé hinh va céac gia thuyét nghién ctu
vé méi quan hé gilta chat lugng - tién do va chi phi cé vai tro hét stic
quan trong trong qua trinh kiém soat chi phi dau tu xay dung dudng
b6 cao td¢, gilip cho cac chu thé 6 lién quan dén qua trinh kiém
soat chi phi cé ca sd khoa hoc va kiém dinh thuc tién dé c6 cac busc
di phu hop.
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Ung dung giai phap théng gio thu héi nang lugng
(ERV) nham nang cao hiéu qua si dung
nang luong trong cac toa nha

Application of energy recovery ventilation (ERV) solutions to enhance energy efficiency in

buildings

> THS NGUYEN CONG THINH', PGS.TS NGUYEN PUC LUGNG?, THS HOANG XUAN HOA?

"Wy Khoa hoc Céng nghé va Méi trudng, Bo Xay dung
ZKhoa Ky thuat méi truong, Truong Pai hoc Xay dung Ha Noi

TGM TAT

Céc he théng thang gia va diéu hoa khang khi (HVAC) thutng chigm lrong
tigu thy nang lrgng lén nhét trong tdng tiéu thy nang lrgng cia tda nha.
Do do, céi thin higu suét ndng lrong cia hé thiing HVAC dang vai tra quan
trong trong viec néng cao hiéu qué sir dung néng lrong trong céc toa
nha. (Ing dung cang nghe thang gid th hdi nang lwang (ERV) trong céc
he thaing HVAC Ia mdt trong nhitng giai phép tiém ndng trong viéc gidm
thigu tiéu thy ndng lreng cda hé thing HVAC. Muc tiu chinh cia nghign
ciru nay |3 phan tich, danh gid cac cing nghé thu hdi nhigt bao gdm (1)
Thigt bi trao ddi nhigt quay, (2) Thigt bj trao ddi nhigt dang tdm cd dinh,
(3) Thigt bj tran ddi nhigt dang dng, (4) Thiét bj tran ddi nhigt dang chay
viing quanh va (ing dung ciia ching trong céc he thiing HVAC. Céc ket qua
nghién ciu cd thé gap phan cung cép co st khoa hoc va thyc tién trong
dinh huang thic ddy img dung cang nghé ERV nh&m néng cao higu qué sir
dung néng lrgng trong céc toa nha & Vigt Nam.

Tir khda: He thiing thang gid va diéu haa khang khi (HVAC): higu qua nang
|uromg; thigt bi trao ddi nhigt quay; thigt bi trao dai nhigt dang tam cd dinh;
thigt bi trao ddi nhigt dang dng; thigt bj tran ddi nhigt dang chay vang quanh.

ABSTRACT

The heating, ventilation, and air conditioning (HVAC) systems often
account for the largest amount of energy consumption in buildings'
total energy consumption. Ther efore, improving the energy
efficiency of HVAC systems plays an important role in enhancing
energy efficiency in buildings. Applying energy recovery ventilation
(ERV) technology in HVAC systems is one of the potential solutions
in reducing energy consumption of HVAC systems. The main
objective of this study is to analyze and evaluate heat recovery
technologies including (1) Rotary heat exchanger, (2) Fixed plate
heat exchanger, (3) Heat pipe, and (4) Run around and their
applications in HVAC systems. The research results can contribute
in providing the scientific and practical basis in promoting the
application of ERV technology to improve energy efficiency in
buildings in Vietnam.

Key words: Heating; ventilation; and air conditioning (HVAC);
enerqy efficiency; rotary heat exchanger; fixed plate heat
exchanger; heat pipe; run around.

1. GIGI THIEU

Linh vuc tda nha la d6i tugng sttdung nang lugng 16n nhat trong
nganh Xay dung & cac nudc trén thé gidi va Viét Nam. Theo s6 liéu
théng ké, cac toa nha hién tiéu thu khoang trén dudi 40% téng nhu
cau nang lugng trén toan thé gidi. Hé thong thong gid va diéu hoa
khéng khi (HVAC) thudng chiém tdi 40-60% téng tiéu thu ndng
lugng cla tda nha tuy theo diéu kién khi hau thai tiét. Mat khac, viéc
phat trién cac tda nha tiéu thu nang lugng rat thap, tda nha can
bdng ndng lugng va tdoa nha phat thai rong bang khéng vdéi viéc su
dung giai phap cach nhiét t6t hon va két cdu bao che kin hon ngay
cang duoc thic ddy & nhiéu quéc gia nham nang cao hiéu qua s
dung nadng lugng trong cac tdoa nha. Tuy nhién, nhiing gidi phap nhu
vay cling dan dén gidm su trao d6i khéng khi gitia bén trong va bén
ngoai nha, cung cap khong da lugng khéng khi tugi can thiét va lam
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suy giam chat lugng khong khi trong nha. Diéu nay c6 tac dong tiéu
cuc dén nang sudt lam viéc va stic khoe clia con ngudi séng va lam
viéc bén trong céng trinh. D& ting cudng kha nang théng gid va cdi
thién chat lugng khéng khi bén trong cong trinh, hé théng théng
gi6 co khi thudng dugc st dung. Song, mét lugng nhiét I6n bi that
thoat theo khéng khi thai khi sir dung hé thong théng gi6 co khi
trong cac toa nha (Zender-Swiercz, 2021). Diéu d6 dan dén yéu cau
tiéu thu mét lugng dién rat 16n dé xt ly khéng khi tuci cap vao bén
trong toa nha (Tian va cong sy, 2022). Va nhu vay sé dan dén viéc
can sttdung nhiéu nang lugng han dé tao ra mot mai trudng c6 chat
lugng tét va diéu kién tién nghi thodi mai cho con ngudi séng va
lam viéc bén trong céng trinh. Vi vy, dé gidm mdic tiéu thu nang
lugng ctia hé thong théng gid, can thu héi nang lugng ham chua
trong luéng khéng khi thai tir bén trong ra bén ngoai nha. Hién nay,
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céc thiét bi thu héi ndng lugng tirkhéng khi cé thé dugc phan thanh
04 loai chinh bao gém (1) Thiét bi trao d&i nhiét quay, (2) Thiét bi
trao déi nhiét dang tdm & dinh, (3) Thiét bi trao d6i nhiét dang 6ng
va (4) Thiét bj trao d8i nhiét dang chay vong quanh. Muc tiéu chinh
cla nghién ctu nay la phan tich, danh gia cac cong nghé thu hoi
nang lugng va ting dung clia chiing trong cac hé thong HVAC nham
nang cao hiéu qua sif dung nang lugng trong cac toa nha.

2. CAC CONG NGHE THU HOI NANG LUGNG

2.1. Thiét bi trao ddi nhiét quay

Nguyén ly hoat déng cla thiét bj trao d6i nhiét quay (hay banh
xe nhiét - Hinh 1) dua trén su tich tu nhiét dinh ky trong khéi luu trit
quay (Xu va cong sy, 2019). Thiét bi gém mét banh xe lam bang vat
lieu x8p quay truyén nhiét ti ludbng khéng khi nay sang luéng
khéng khi khac. Diém han ché clia loai thiét bi trao d6i nhiét nay la
kha nang xay ra 6 nhiém chéo ciing nhu tén that ap suat cao. D&
khac phuc t6n that &p suat, c6 thé st dung thém may quat dé duy
tri luu lugng ctia dong khéng khi (Zender-Swiercz, 2021).

Hiéu sudt thu hoi nhiét trong thiét b trao d6i nhiét quay dugc
do chd yéu bang hiéu suat nhiét cta thiét bj trao déi va téng tén
that ap suat trén 16i quay, yéu t6 nay quyét dinh céng suat can thiét
ca may quat (Zender-Swiercz, 2021). Déi vai thiét bi trao déi nhiét
quay, dua trén dac tinh cta vat liéu pha bé mat, lugng nhiét hién
hodc nhiét &n c6 thé dugc thu héi bang banh xe nang lugng va téng
hiéu suat thudng nam trong khoang tir 65% dén 80% (Bai va cdng
sy, 2022) hoac tham chi cao hon 80% (Mardiana-Idayu va Riffat,
2012). Hiéu suat téng thé cla thiét bi trao d6i nhiét quay nhin chung
cao hon nhiéu so vGi cac hé théng thu héi nhiét khac do tinh chat
cla banh xe nhiét, cho phép nhiét truyén ti dong khéng khi thai
sang dong khoéng khi cap vao bén trong nha ma khéng can phai
truyén truc ti€p thong qua mai trudng trao d6i nhiét. Bén canh do,
thiét bi trao d6i nhiét quay cling da dugc chiing minh la mét trong
nhing giai phép hiéu qua nhat dé xu ly hoi 8m trong khéng khi tuoi
cap vao bén trong nha qua hé théng thong gio (Xu va cdng su,
2019). Thiét bj trao d6i nhiét quay c6 thé thu héi ca nhiét hién va
nhiét &n, do d6 nd cé thé déng vai tro 1a banh xe hat am dé khir am
va thu héi entanpy trong khong khi.

Khang khi thai ra
bén ngoai nha

Khong khi héi tor
bén trong nha i
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bén trong nha

: ) Khéng khi twoi
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Hinh 1. Thiét bi trao ddi nhiét quay

2.2. Thiét bi trao déi nhiét dang tam cé dinh
Thiét bi trao d6i nhiét dang tdm c6 dinh (Xu va cong su, 2019)
bao gém mot s6 tdm mdng (tdm nhadn hodc dang séng) lam bang
vat liéu kim loai, nhua hodc x8p, dugc xép chong lén nhau dé tao
kénh dong chay cho luéng khéng khi (Hinh 2). C6 ba kiéu sap xép
luéng khéng khi, bao géom kiéu luéng ngugc, luéng chéo va luéng
song song. Khi cac tdm dugc lam bang vat liéu c6 tinh dan nhiét va
hat 8m, ching déng vai trd 1a mot bo trao dbi nhiét entanpy. Su
dung cac tdm mang xop thay vi cac tam kim loai théng thudng cé
thé thu héi cd nhiét hién va nhiét 4n. Hiéu suat thu héi nhiét ctia loai

thiét bi nay vao khoang 75% dgi véi nhiét hién va 60% déi vai nhiét
&n (Mardiana-ldayu va Riffat, 2012).

Khi cac tdm (bao gém ca tdm kim loai va tdm nhua, v.v.) khéng
thé hap thu hai &m, thi d6 dan nhiét ctia vat liéu va hinh dang tdm
6 vai trd quan trong trong viéc thu héi nhiét hién. Cac yéu té c6 thé
anh hudng dén hiéu suat truyén nhiét cta thiét bj thu hoi nhiét
dang tdm ¢6 dinh bao gém: kiéu tdm va két cau tam (cach sdp xép
va huéng khac nhau cla cac tam) (Khan va cong su, 2010; Abu-
Khader, 2012); vat liéu trao d&i nhiét (Lu va cong su, 2010; Nasif va
cdng sy, 2010); ki€u dong chay (Gherasim va cong su, 2011). Diém
han ché clia cac thiét bj trao d&i nhiét dang tdm c6 dinh la nguy co
tich tu nuGc ngung trong cac tdm, c6 thé lam gidm dang ké hiéu
suat cla thiét bi trao d6i nhiét (Fernandez-Seara, 2011). Ngoai ra,
viéc 1ap dat thiét bi & nhimng khu vuc c6 nhiét dé khong khi bén
ngoai thap sé dan dén hién tugng déng bang chat ngung tu gay can
tr& luéng khong khi, dan dén giam hiéu suat thu héi nhiét va gia
tang chénh léch ap suat trong phong (Nasr va cong su, 2014).
Khéng khi thai ra
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bén ngoai nha

~

Khéng khi cap vao

\ 7’
B6 trao ddi \
nhiét tam
bén trong nha 4

¢b dinh //
Y Ak

Hinh 2. Thiét bi trao ddi nhiét dang tdm 6 dinh.

2.3, Thiét bi trao ddi nhiét dang éng

Hé théng thu héi nhiét sir dung thiét bij trao d6i nhiét dang
8ng dé truyén nhiét két hgp nguyén ly dan nhiét va thay d&i pha
dé truyén nhiét moét cach hiéu qua gitia hai bé mat rén. Thiét bi
trao d6i nhiét dang 6ng dién hinh bao gém hai éng kin chura day
chat léng cong tac (Yau va Ahmadzadehtalatapeh, 2010). Chat
I6ng trong éng trdi qua cac qua trinh thay déi pha lién tuc trong
bd phan bay haoi va bd phan ngung tu dé thuc hién truyén nhiét.
Thiét bi trao ddi nhiét dang 6ng truyén nang luogng nhiét ti bén
nay sang bén kia véi chénh léch nhiét d6 nhé (Kreith va cong su,
2012). Trong qué trinh van hanh, chat 16ng ngung tu di chuyén
dén bo phan bay hoi do cau tric bac cla 6ng gay tac dung luc
mao dan hoac luc hdp dan.
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Hinh 3. Thiét bi trao d6i nhiét dang éng.

Thiét bi trao d6i nhiét dang 6ng théng thudng cé thé dat dugc
hiéu suat nhiét khoang 45-55% (Chaudhry va cong sy, 2012; Maurer
va codng su, 2017). Cac thi nghiém da chiing minh rang hiéu suat ctia
hé théng thu héi nhiét st dung thiét bi trao déi nhiét dang 6ng
trong céng trinh st dung théng gid tu nhién cé thé dat 50% véi tén
that ap suat dudi 1 Pa (Shao va cong su, 1997). Khi tang t6c dé dong
khong khi thi hiéu suat sé giam va xay ra nguy co su tiép xuc nhiét
gilta cc tdm va 6ng nhiét c6 thé khéng dat tiéu chuén (Gan va Riffat,
1997). Cac yéu t6 chinh c6 thé anh hudng dén hiéu qua cda thiét bi
trao ddi nhiét dang 8ng bao gém chat 16ng céng tac, su sap x€p clia
cac 6ng, van téc dong khong khi va nhiét dé dau vao ctia bé phan
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bay hai (Srimuang va Amatachaya, 2012; Erséz va Yildiz, 2016). Thiét
bi trao d8i nhiét dang 6ng dat hiéu suat t8i uu khi nhiét dé khéng
khi tuci bén ngoai nha gan véi nhiét do lam viéc cta chat léng bén
trong 6ng dan nhiét (Abd El-Baky va Mohamed, 2007). Trong diéu
kién mua dong va mua he, khi chénh léch nhiét d6 gitra khéng khi
bén trong va bén ngoai céng trinh 16n hon thi hiéu suat thu héi
nhiét clia thiét bi cao hon (Diao va cong su, 2017).

2.4. Thiét bi trao ddi nhiét dang chay vong quanh

Thiét bi trao d6i nhiét dang chay vong quanh (Zender-Swiercz,
2021) bao gém hai b6 trao déi nhiét dugc két ndi trong mot hé
théng tudn hoan kin chiia chat 16ng (c6 thé la nudc hodc chat hat
am dang léng ddng vai trd [a méi trudng truyén nhiét trung gian)
dugc bom lién tuc gitia hai b6 trao di nhiét (Hinh 4). Nhiét dugc
truyén ti phia khong khi thai tir bén trong nha sang phia khéng khi
tuci dugc cap vao bén trong nha théng qua moi trudng truyén
nhiét. H& théng nay can cung cap ning luong @& van hanh may bam
nhung it tén nang luong hon so véi nang lugng can st dung cho
may quat d€ tuin hoan khéng khi trong cac thiét bj trao déi nhiét
khac.

__ Bom tuén hoan chét Iong

o

4 EJ ™\ Khéng khi thai
tlr bé&n trong nha
) q B4 trao ddi Bo trao déi | _
=" | nhiét khéng nhiét khéng | ="
| khitwoi khi thai

Khéng khi tuoi tir

bén ngoainha  \_ Dang chat lang

Hinh 4. Thiét bi trao d6i nhiét dang chay vong quanh

Thiét bi trao d6i nhiét dang chay vong quanh c6 thé tranh dugc
6 nhiém chéo do su tach biét cla hai bd trao d6i nhiét (Vali va cdng
su, 2009). Téc d6 trao di nhiét cla thiét bi c6 thé dao dong tir 45%
dén 65% trong diéu kién hoat déng binh thudng (Mardiana-ldayu
va Riffat, 2012). SIr dung thiét bi trao déi nhiét dang chay vong
quanh trong tda nha cé thé gilp tang téc d6 ludng khéng khi clia
hé théng théng gié ma khéng lam tdng mdc tiéu thu nang lugng
(Xu va cong su, 2019). BSi v6i hiéu sudt nhiét cla thiét bi trao déi
nhiét dang chay vong quanh, két qua thir nghiém cho thay rang doi
Vv3i téng dién tich bé mat xac dinh cla cac bd trao déi nhiét, hiéu
sudt thu hoi nhiét hién cao nhat dat dugc khi khéng cé nhiéu su
chénh léch vé dién tich bé mat cla cac bd trao d6i nhiét (Vali va
cdng sy, 2009). Ngoai ra, hiéu suat cta thiét bi trao d&i nhiét dang
chay vong quanh ciing phu thuéc dang ké vao diéu kién méi trudng
khong khi bén ngoai nha (Xu va cdng su, 2019).

3. UNG DUNG CUA THIET Bl THU HOI NANG LUQGNG TRONG
HE THONG THONG GIO, PIEU HOA KHONG KHi

Ung dung cdng nghé théng gié thu héi nang lugng (ERV) dang
ngay cang trd nén phd bién nhu mot gidi phap dé gidm muc tiéu
thu ndng lugng trong cac tda nha. Nguyén tac co ban cla cac hé
théng ERV la thu hoi nang luong trong luéng khong khi dugc thaira
tU bén trong tdéa nha ma |é ra sé bi that thoat khi thuc hién théng
gi6 cho tda nha va tan dung téi da nang lugng dugc thu héi do dé
xU ly nhiét/d8m déi vai khong khi tuoi dugc cap vao bén trong tda
nha. Diéu nay gidp duy tri chat lugng moi trudng va diéu kién tién
nghi nhiét bén trong toa nha, déng thoi gidm lugng nang lugng can
thiét dé sudi va/hodc lam mat toa nha. Nghién ctu clia nhém tac gia
Manz va Huber (2000) cho thay stir dung hé thong thong gié co khi
yéu cau tiéu thu nhiéu nang lugng dién va c6 thé lam tang muc tiéu

48| XAYDUNG 05.2024 | ISSN 2734-9888

thu dién cta ho gia dinh lén t&i 50%. Nghién clu clia nhom tac gid
Tommerup va Svendsen (2006) da cho thdy véi viéc iing dung cong
nghé thu héi nhiét, c6 thé thu héi téi 90% luong nhiét that thoat do
thong gio6 (khoang 30-35 kWh/m? moi nam) tuy thudc vao d6 kin va
kha nang cach nhiét cda toa nha. Nghién ctu cla Liu va céng sy
(2024) cho thdy khoang 60%-95% nang lugng that thoat do hé
théng théng gié cé thé duoc thu héi va tai st dung thédng qua viéc
strdung cac thiét bi ERV. Ngoai ra, viéc stt dung cac thiét bi ERV ciing
c6 thé gidm chi phi d4u tu va chi phi ndng lugng cho van hanh cac
hé théng, may diéu hoa khong khi trong céng trinh.

So véi hé théng théng gio trung tam, t6n that ap suat trong hé
théng théng gié cuc bd c6 thé dugc gidm dang ké do st dung
dudng éng dan khéng khi ngan hon. Mot s6 nghién ctu da thu
nghiém hiéu suat cta cac thiét bi thu hoi nhiét ing dung trong hé
théng théng gid cuc bo tuang Ung véi cac diéu kién ngoai troi khac
nhau. Nghién ctu cta Baldini va cong su (2014) cho thay véi diéu
kién nhiét d6 méi trudng khoang 30°C va dd am 20 g/kg, viéc ap
dung thiét bi théng gi6 thu héi nhiét c6 thé giup tiét kiem khodng
4-5% nhu cau nang lugng lam mat cho cong trinh. Nghién ctdu clia
Smith va cong su (2015) st dung thiét bj trao d6i nhiét quay vdi
banh xe nhiét dugc lam bang vat liéu nhua va dugc ldp dat & vi tri 16
thong gio trén tuong ngoai clia phong dugc thong gid, do dé khéng
yéu cau nhiéu khéng gian lap dat. Két qua thr nghiém cho thay hé
théng cé thé thu héi khodng 84% luong nhiét hién véi luu luong
théng gio 1a 7,8 L/s]. Nhém tac giad Coydon va coéng su (2015) da
danh gia hiéu qua ing dung clia b6 trao déi nhiét dang tam kiéu
luéng ngugc tich hgp trong hé théng théng gié. Két qua cho thay
hé théng c6 thé dat dugc muc thu héi nhiét tir 64,6% dén 70,0%.

Thu héi nhiét 1a moét thanh phan quan trong ctia hé théng khir
am trong khong khi (Jani va cong su, 2016). Mot s6 nghién cliu da
dugc thuc hién dé danh gia hiéu suat khir m trong khéng khi véi
viéc 4p dung cac cdng nghé thu héi nhiét khac nhau. Két qua cua
c&c nghién cliu cho thdy thiét bi trao d&i nhiét quay tich hop vatliéu
hat 8m luén 1a Iua chon t6t d€ x{ ly va kiém soat do am tuang doi
clia lubng khéng khi (O’Connor va cong su, 2016). Hé thong nay cé
thé dat dugc téc dd khitt am 1a 1,7 g/kg ~ 7 g/kg (Chen va cong su,
2016; Tsujiguchi va cong su, 2017). Banh xe hat &m quay dugc ap
dung réng rai trong nhiéu diéu kién khi hau khac nhau, chd yéula ¢
vung khi hau 8m va néng. Tuy nhién, cac két qua cling cho thay can
c6 thém céac nghién ctu t6i uu ddi véi banh xe co dién tich mat cat
ngang rdng (Zhou va cdng sy, 2018), kiém soat luéng khéng khi va
téc do quay clia banh xe (Tu va cong su, 2014), cac gidi phap kiém
soat tén that ap suat (O’Connor va cong su, 2016). D&i vai cac bd
trao d&i nhiét dang tadm c6 dinh, viéc st dung thiét bi thu héi nhiét
entanpy c6 thé cai thién dang ké kha nang ch8ng déng bang so véi
st dung thiét bi thu héi nhiét hién (Liu va cong su, 2016). Van dé
quan trong nhat trong nghién cuu, phat trién va ing dung cac thiét
bi ERV hién nay & cac nudc trén thé gidi la viéc x{ ly hiéu qua luong
nhiét &n (latent heat), bén canh yéu ciu xt ly lugng nhiét hién
(sensible heat), ctia khong khi tuai bén ngoai nha va dong thai dap
Ung dugc cac yéu cau vé chat lugng khong khi va diéu kién tién nghi
mong mudn bén trong tda nha. Viéc x{ ly riéng nhiét an ctia khéng
khi tugi la mot cdng nghé mai xuat hién gan day va van dang dugc
ti€p tuc nghién ctu hoan thién thanh mét hé théng tich hgp giup
ct gidm hiéu qua ca lugng nhiét 4n va lugng nhiét hién.

4, KET LUAN VA KIEN NGHI

Viét Nam hién la mot trong nhiing nén kinh té tang trudng
nhanh nhat ASEAN va ciing la quéc gia sir dung nhiéu nang lugng.
Tuong tu nhu cac quéc gia khac trén thé gidi, Viét Nam phai d6i mat
véi su gia tang tiéu thu nang lugng va phét thai khi nha kinh tU cac
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nganh, linh vuc, trong dé c6 nganh Xay dung. Muc tiéu thu nang
lugng trong nganh Xay dung, bao gébm ca linh vuc tda nha, hién
chiém khoang 37-40% téng muic tiéu thu nang lugng quéc gia. T6c
dé tang trudng binh quan hang nam cta nganh Xay dung gan day
la khodng tir 7% dén 9% va ty |é d6 thi hoa dat khoang 42,7% vao
cudi nam 2023. Diéu nay da dan dén ap luc 16n vé gia tang nhu cau
nang lugng déi v6i nganh Xay dung, dac biét la linh vuc tda nha tai
Viét Nam. Déi véi linh vuc tda nha tai Viét Nam, cac hé théng HVAC
hién 1a d&i tugng tiéu thu nang luong Ién nhat trong cac tda nha,
chiém khoang 45-60% t6ng ndng lugng tiéu thu clia cac tda nha. Vi
vay, cac gidi phap nang cao hiéu qua st dung va tiét kiém nang
lugng trong linh vuc tda nha can phai tap trung vao cai thién, nang
cao hiéu suat nang lugng cla cac hé théng HVAC va mét trong
nhling gidi phap dé la ing dung cac thiét bi ERV tich hgp trong cac
hé théng HVAC. Dic biét, viéc phat trién va ing dung cac thiét bi
ERV trong diéu kién khi hdu néng va 8m dac thu & Viét Nam khong
chican cha y dén viéc xr ly hiéu qua lugng nhiét an va tai am trong
khong khi ma con phai cung cap va duy tri diéu kién tién nghi bén
trong cong trinh vé nhiét d6 va chat lugng khong khi. Trong thai
gian tdi, can c6 thém cac nghién ctu thi nghiém va danh gia hiéu
qua thuc té cla viéc ing dung cac thiét bi ERV d6i véi mot sé loai
hinh tda nha (van phong, chung cu...) trong diéu kién khi hau nong
va am & Viét Nam véi cac diéu kién khi hau thai tiét khac nhau theo
vung mién va theo mua.
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Determine the creep deformation of Geopolymer concrete manufactured in Vietnam
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TGM TAT

Beé tong Geopolymer (GPC) duge xéc dinh |3 bé tang than thién vai
mdi truang, st dung GPC s@ lam giam phat thai CO. Trén the gigi
va tai Viet Nam da ca nhitng nghién ctu vé thanh phan vat lieu coa
GPC. céc tinh chét co hoc nhir cueng da chiu nén, crang da chiu
kéo, md dun dan hdi, anh huéng cia mai truang... trén the gidi
nhitng nghién ciu vé tir bign cia GPC con it va cho ket qué kha khac
nhau khi so vai bé tang thang thuang (OPC) cong cueng da chiu nén.
Tai Vigt Nam hién chua cd nghién ciu nao vé tir bign cia GPC. Bai
béo nay trinh bay ket qué thuc nghigm tir bign cia GPC duoc che
tao tai Trueng Dai hoc Xay dung Ha Nai, két qua cho théy he sd tr
bien sau 180 ngay bing 2.9 va lan hon ket qua tinh toan theo tigu
chudn AASHTO LRFD 2017 vai bé tang thang thuing cang cuang da.
Tir khéa: Be tang Geopolymer; GPC; tir bign.

ABSTRACT

Geopolymer concrete (GPC) is determined to be environmentally
friendly concrete, using GPC will reduce Cl; emissions. In the world
and in Vietnam, there have been studies on the material
composition of GPC, mechanical properties such as compressive
strength, tensile strength, elastic modulus, environmental effects...
around the world. Research on creep of GPC is still limited and
gives different results when compared to ordinary concrete (OPC)
with the same compressive strength. In Vietnam, there is currently
no research on creep of GPC. This article presents the
experimental results of creep of GPC manufactured at Hanoi
University of Civil Engineering. The results show that the coefficient
found after 180 days is equal to 2.9 and larger than the calculated
results according to the standard. AASHTO LRFD 2017 with
conventional concrete of the same strength.

Key word: Geopolymer concrete; GPC; creep.
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1. DAT VAN BE

Bién déi khi hau |a van dé dang dugc quan tam trén thé gidi, tu
nam 1995 Hoi nghi Lién hgp qudc vé Bién déi khi hau (COP) dugc té
chuic thudng nién, tai COP 26 (nam 2021) Viét Nam da cam két dua
muic phat thai rong bang O vao nam 2050.

San lugng xi mang nam 2022 cua Viét Nam la 99,7 triéu tan, nédm
2023 dat gan 90 triéu tan [13] do d6 lugng phat thai CO, trong nam 2022
va 2023 tuong Uing gan 67 va han 60 triéu tan (theo Hiép hoi Xi mang
Viét Nam hién nay 1 tan xi mang sé phat thai ra 667,57kg CO,).

Theo Joseph Davidovits [19] Bé tong Geopolymer (GPC) la loai
bé téng khong st dung xi mang lam chat két dinh ma st dung
ngudn vat liéu giau khoang AlzOs va Si>Os (alumino-silicat ) ¢é trong
ngudn phé thai clia qua trinh san xuat cdng nghiép nhu tro bay cla
nha may nhiét dién, xi 6 cao cia nha may luyén gang, thép... va
dugc hoat héa trong méi trudng kiém, vi vay GPC sé gidm dang ké
phat thai CO,, do d6 trén thé gisi GPC dugc coi la loai vat liéu than
thién véi méi trudng.

Cac nghién ctru vé GPC chi yéu van tap trung vé ché tao GPC,
cac nghién ctru cho thay rang GPC cé kha néang chiu nhiét tét [14,
17], khong phat sinh nhiét do cao trong qua trinh dong cing, lam
viéc tét trong moi trudng xam thuc [16]. Cudng do chiu nén co thé
dat t6i 80+90MPa [20], va phat trién cudng do sém... GPC lam viéc
tuong tu nhu bé tong thong thuong (OPC).
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Hinh 1. Biéu d6 He s6 tir bién cla GPC va OPC trong thoi gian 650 ngay tudi

Cac nghién ctu vé tu bién ctia GPC trén thé gii khéng nhiéu
nhung lai cho két qua rat khac nhau, nghién ctu S. E. Wallah and B.
V. Rangan (2006) [22]: cho thdy rang, hé s6 ti bién sau 1 ndm cla
GPC vai cudng d6 40, 47 va 57 Mpa nam trong khoang 0,6 dén 0,7.
Liu va cong su [21] nghién ctu GPC tir hén hop tro bay va
metakaolin cho thay hé sé tur bién thap la 0,609 sau 60 ngay... nho
hon hé s6 ti bién cla bé téng thong thudng cé cuing cudng do. K&t
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qua nghién cttu ctia Chi Hou Un ndm 2017 [18] cho thdy rang hé s6
tUr bién clia GPC ¢6 st dung vat liéu tro bay va xi [0 cao cao hon cla
bé tong thong thudng cé cung cudng dé (Hinh 1). Nhu vay cling
tuong ty bé téng thong thudng bién dang tir bién phu thudc vao ty
1& tro bay, xi 10 cao, chat hoat héa, qua trinh bao dudng, va gia tri hé
s6 tur bién ctia GPC cao hon hodc nho hon bé tédng théng thudng.

Tai Viét Nam, PGS.TS Nguyén Van Ding ché tao GPC tur tro bay,
c6t liéu cat Tay Loan va da Phudc Tudng, da khéo sat cac yéu té anh
hudng dén cudng dé ctia GPC nhu modun silicat, nhiét do, thoi gian
dudng ho va lugng nudc trén [1].

Nghién ctru cdia PGS.TS Pao Van Bong da xac dinh dugc thanh
phan, cac tinh chat co hoc nhu cudng dd nén, kéo, uén, cac tinh chat
vé do bén trong méi trudng bién va chiu nhiét dé cao cda vita va
GPC tro bay (polymer vé co) [3-5].

TS Lé Anh Tuin khdng dinh mé dun dan héi ctia GPC thap han,
nhung cudng d6 chiu udn cao han so vai tinh toan theo cac cdng thiic
thiét ké cho theo tiéu chudn danh cho bé téng théng thudng [12].

Nghién cttu cac tinh chat co hoc clia GPC tro bay cta ThS Tran
Viét Hung, PGS.TS Nguyén Ngoc Long, PGS.TS Dao Van Béng [7]. Mé
hinh quan hé Ung suat bién dang khi nén ctia GPC tro bay cta ThS
Tran Viét Hung, GS.TS Pham Duy H{ru, PGS.TS Nguyén Ngoc Long,
PGS.TS Bao Van bong [8] .

“Nghién ctiu iing dung bé tdng GPC cho két cau dam du ing luc
cobng trinh cdu hudng téi phét trién bén viing” ctia nhém tac gia Lé
Ba Danh, Pham Duy Hoa, Nguyén Binh Ha va Cao Bac Dang da cho
rang viéc strdung bé tdng GPC cho dam du ting luc trong cong trinh
cau la rat kha thi va dam béo cac diéu kién vé mat ky thuat [2].
Nguyén Binh Ha, Nguyén Qudc Béo, Vi Thanh Quang két luan viéc
st dung GPC trong céng trinh cau c6 tinh kha thi cao, nhat la déi voi
céc cong trinh phai chiu 3n mon cao nhu céc céng trinh ven bién va
trén bién [10].

Ludn an tién si ctia Tran Viét Hung (2017) [9] da tap trung nghién ctu
thanh phan, cac tinh chat co hoc, xay dung mé hinh vat liéu GPC tro bay,
phan tich tGing x& udn clia caéc dam GPC tro bay c6t thép va kha nang
Ung dung trong xady dung cau. Luan an tién sy clia Pham Quang Dao
(2021) [6] da @é xuat: Xay dung cap phai ché tao bé téng GPC cudng do
chiu nén trung binh mau tru dén 50MPa tir hén hop tro bay va xi 16 cao
la nguon vat liéu san cé trong nudc va Khao sét su lam viéc trén tiét dién
thang goc ctia dam GPC c6t thép va dé xuat ly thuyét tinh toan phu hgp
véi Tiéu chuan Viét Nam TCVN 5574:2018.

Nghién ctu lién quan dén tur bién ctia GPC dugc trinh bay trong
bai bao. “Anh huéng cta tif bién trong dam thép lién hop véi ban
GPC” clia nhom tac gia Nguyén Binh Ha, Nguyén Qudc Bao, Lé Ba
Danh, Vi Thanh Quang (2024) [11], tuy nhién trong bai bao nay da
st dung hé s6 tir bién clia cac nghién clu trén thé giéi ma khéng
phai la két qua nghién ctu dé xuat & Vit Nam. Do dé viéc nghién
ctru thuc nghiém vé tir bién ctia GPC ché tao tai Viét Nam la rat can
thiét, cap bach va co y nghia khoa hoc, thuc tién.

2. POl TUGNG VA PHUONG PHAP NGHIEN CUU

Da6i tugng nghién ctiu trong bai béo 1a tir bién ctia GPC ché tao
tai Viét Nam, phuong phap nghién ctu la tién hanh thuc nghiém do
dac bién dang tu bién theo tiéu chudn ASTM C512. So sanh céc két
qua do dac véi mé hinh tur bién cda tiéu chudn thiét ké cdu AASHTO
LRFD 2017 [15]. Qua trinh thi nghiém dugc thuc hién tai Phong thi
nghiém va kiém dinh céng trinh LAS XD125 - Trudng Dai hoc Xay
dung Ha Néi.

3. KET QUA NGHIEN CUU
Dua vao cac nghién ctu vé cap phoi ciia GPC tai Trudng Pai hoc
Xay dung Ha Noi, ching téi da lua chon cap phdi duc mau thi

nghiém ché tao bé téng GPC M500 (B40) véi thanh phan cap phoi
dé tron 1000 lit nhu Bang 1:
Bang 1.Thanh phan c6t liéu bé tdng GPC mau thi nghiém

Cat | Pa | Xildocao | Trobay | Chathoat | Nudc | SD
(kg) | (kg) (kg) (kg) héa (kg) (kg) | (kg)
700 | 1120 330 110 43,75 175 5.5

Quy trinh thi nghiém:

- Tién hanh ché tao 01 t6 mau tru kich thudc 15x30cm dé do tu
bién. Mau dugc ché tao trong khuén kin dugc chén sdn chét gén
dung cu do tir bién (Hinh 2);

- Lap dat dong hé do bién dang vao cac chét;

- Gia tai téi 30% tai trong gidi han bang kich thay luc trén hé
khung 16 so gia tai - do bién dang dan hoéi Ee( IO) ;

- Gan déng hé bién ctia 16 so nhdm kiém soat gia tri luc theo thdi
gian;

- Thao bé kich gia tai va ghi s6 doc ban dau cia mau thi nghiém;

- Do dac bién dang theo thdigian £( ¢) ;

- Dong thai véi thi nghiém vé ti bién, ching ta sé ti€n hanh thi
nghiém co ngét ctia GPC dé xac dinh bién dang co ngét tu do tai

(t).

thoidiémtlae
sh

B S B e B R
3 ; s

Hinh 2. Khudn dic mau va mau do bién dangwt[r bién »
I

Khung gia tai
L [

Kich thiy lhrc
Loadcell

[ ] ong noi ren

Péng hé Indicator
két hop thanh chéng

Mau tru

15x30cm

H¢ kKhung gia tai

Hé 1o xo gia tai

a) Tao lyc nén ban du bz:mg kich thuy lye b) Duy tri Iire nén bﬁug 16 xo0

Hinh 3. S¢ d0 thiét bi thi nghiém bién dang do tir bién

Bién dang tU bién cda tiing mau bé toéng tai thai diém do duagc
xac dinh theo cong thic nhu sau:

e (1) =e(t) - 88( ro) —e, (1)

Trong d6: £..(t) 1a bién dang tu bién, (t) bién dang téng,
£.(to) la bién dang tuic thai & thai diém dat tai, £, () 1a bién dang
co ngét tu do.
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Hé s6 tu bién ¢ (t) dugc xac dinh theo céng thic:

Hinh 4. Thi nghiém tir bién ctia GPC
Can ct vao két qua do bién dang thai diém dat tai, bién dang do

€o ngot tu do va bién dang ctia mau thi nghiém tu bién, ap dung

cac cdng thic trén ta c6 két qua hé sé tur bién theo thai gian tu thoi

diém dat tai dén 180 ngay dugc ghi trong bang 2:

Bang 2. K&t qua tinh todn hé sé tir bién ctla mau GPC

Ngay GPC1 GPC2 GPC3
6 1,23 1,20 1,21
9 1,39 132 1,37
14 1,53 1,47 1,50
20 1,71 1,67 1,68
27 1,80 1,80 1,80
40 1,91 1,92 1,94
53 2,05 2,07 2,10
60 2,14 2,12 2,19
68 2,23 2,21 2,26
76 2,35 2,32 2,37
87 2,48 2,42 2,44
98 2,60 2,58 2,58

120 2,69 2,69 2,71
130 2,71 2,76 2,78
140 2,74 2,80 2,85
150 2,75 2,83 2,88
160 2,77 2,87 2,92
170 2,79 2,92 2,96
180 2,79 2,94 2,99

K&t quéa do hé s6 tur bién clia cdc mau trong bang 2 dugc thé
hién trén biéu d6 trén hinh 5.

3.50
3.00 o
P =
-
2.50 47
5 =
- _e'
2 200 N
2 /.—""" —-4---GPC1
K
% 1so [ 4 )
© £ +— GPC2
1.00
f GPC3
050 |f
f
0.00 4

0 20 40 60 80 100 120 140 160 180 200

Tudi bé téng (ngay)

Hinh 5. Biéu do két qua thi nghiém hé s6 tir bién cla cdc mau GPC

Dua vao két qua trong Bang 2 va Hinh 5 ta thdy vé téng thé bién
dang tU bién clia 3 mau phat trién kha giéng nhau, va téc d6 phat
trién clia ti bién nhu sau:

- Trong khodng thai gian 6 ngay dau hé s tir bién phét trién
nhanh tir 0 dén 40+44% téng s6 bién dang cla tu bién.

-Turngay thi 6 dén ngay thi 20, hé s6 tir bién tang khoang 20%.
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- T ngay tha 20 dén ngay thu 100, hé sé ti bién tang khoang
26% dén 28%.

- TU ngay th 100 dén ngay tha 150, hé s6 tir bién tang khoang
5.5% dén 8.5%.

- Tu ngay tha 150 dén ngay thi 180, hé s6 tir bién tang khoéng
1% dén 4%.

Bi€u d6 hé s6 tir bién theo thai gian cla két qua thi nghiém mau
GPC 1, 2,3 va két qua tinh toan theo tiéu ctia AASHTO LRFD 2017
cling vdi ty s6 gilta chiing dugc thé hién trén hinh 6 dén hinh 8.

50.00

300

H§ 56 tir bién

Ti 1§ % hé 55 tir bidén ciia GPC1/OPC

20 40 60 80 100 120 140 160 150 200 0 20 40 60 S0 100 120 140 160 180
Tudi bi téng (ngiy) Tudi bé thng (ngiy)

Hinh 6. Biéu d6 hé s6 tir bién theo thdi gian ciia mau GPC1 va OPC (trdi) va ty 1é % gitia
mau GPC1 va OPC (phai)

3.50 400,00
00 g 35000
2 0000
50 gr
. © 23000
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] — z
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Hinh 7. Biéu dd hé s6 tir bién theo thdi gian cla mau GPC2 va OPC (tréi) va ty 1 % giita
mau GPC3 va OPC (phai)

350 40000
1
3.00 v 350,00 “
o
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Hinh 8. Bi€u do hé so tir bién theo thi gian ctia mau GPC3 va OPC (tréi) va ty 1é % gidia
mau GPC3 va OPC (phai)

Dé& danh gi4, so sanh biéu d6 tirbién ctia GPC véi bé tong théng
thuong (OPC), két qua do dac clia ba mau thr dugc lay trung binh
va 5o sanh véi mé hinh tur bién theo tiéu chudn AASHTO LRFD 2017
vdi cung cudng do chiu nén, cac gia tri tinh toan so sanh dugc thé
hién trong bang 3.

Bang 3. K&t qua so sanh hé sé tuir bién GPC/OPC theo AASHTO
LRFD 2017

R x R AASHTO LRFD GPC/OPC
Ngay/ Mau | GPC trung binh 2017 (%)
6 1,21 0,32 375
9 1,36 0,46 294
14 1,50 0,66 226
20 1,69 0,87 195
27 1,80 1,07 169
40 1,92 1,36 142
53 2,07 1,57 132
60 2,15 1,67 129
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s x \ AASHTO LRFD GPC/OPC
Ngay/ Mau | GPCtrung binh 2017 (%)
68 2,23 1,76 127
76 2,35 1,85 127
87 2,45 1,95 126
98 2,58 2,03 127
120 2,70 2,17 124
130 2,75 2,22 124
140 2,80 2,27 123
150 2,82 2,31 122
160 2,85 2,34 122
170 2,89 2,38 122
180 2,90 2,41 121

Hé s6 ti bién trung binh theo thai gian clia ba mau GPC va két
qua tinh toan hé s6 ti bién theo mo hinh ctia AASHTO LRFD 2017
trong bang 3 dugc thé hién trén hinh 6, ty 1& phan tram gilta hé s
tu bién ctla GPC va OPC dugc thé hién trén hinh 7.
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@150
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x AASHTO 2017
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Hinh 9. Biéu d so sanh hé so tr bién ctia GPC va OPC theo AASHTO LRFD 2017
450.00

400,00
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Hinh 10. Biéu d6 ty 12 giita gid tri hé so tir bién cdia GPC va OPC theo thdi gian

Dua vao biéu dé trén hinh 9 va hinh 10 cho thay ring: Hé sé tur
bién ctia GPC ludn I6n hon OPC; Trong 6 ngay dau ty s6 gilta hé s6
tur bién ctia GPC va OPC tang rat nhanh lén dén 3,75 lan va giam
nhanh con 1,7 1an & ngay thi 27, va sau d6 ty |é gidm cham va giai
doan tir ngay tha 60 biéu d6 gan nhu song song véi nhau.
Hé s6 tir bién ctia GPC & thai diém 180 ngay la 2,9.

4, KET LUAN

Véi bé tdng GPC dugc ché tao theo cap phdi clia Trudng Dai hoc
Xay dung Ha Noi, c6 két luan sau:

Bién dang tir bién clia GPC luén 1én hon OPC cling cudng do
dugc tinh theo m6 hinh ctia tiéu chudn AASHTO LRFD 2017;

Hé s& tir bién clia GPC & thai diém ngay thi 180 14 2,9;

Trong 6 ngay dau bién dang tu bién clia GPC ¢6 téc dé tang rat
nhanh so v6i OPC, sau dé muic tang giam cham dan va dén ngay 60
t6c d6 tang gan nhu nhau.

Can tiép tuc nghién cttu vé anh hudng ty |é cda tro bay, xi 16 cao,
chat hoat héa dén hé s6 tir bién ciia GPC, nhiing thuc nghiém vai
thai gian dai hon nira, thoi gian dat tdi khdc nhau trong khodng thaoi
gian gia va thai gian di truyén dé cé két luan day du hon vé tur bién
cla GPC.

L&i cdm on

Nhom tac gia chan thanh cam on dé tai cdp Bo “Nghién cdu tng
xU clla dam bé tdng c6t thép Ung lyc trude nhip trung binh I6n st
dung bé tong Geopolymer” ma s6: B2020-XDA-07 va Phong thi
nghiém va kiém dinh céng trinh LAS XD125 - Trudng Dai hoc Xay
dung Ha Néi da hé trg qua trinh nghién ctu va thi nghiém nay.
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ABSTRACT

This study aims to identify the relationship between the podium
and the ways of using space in front of high-rise buildings on the
coastal street Tran Phu, Nha Trang City. To achieve the above
goal, the authors focused on analysing the architectural
morphology of the podium and the space in front of the building,
combined with comparing the types of podiums. The results
provide an essential understanding of the impact of podium design
on the organisation of space in front of the building in the context
of a developing coastal tourist city like Nha Trang. Therefore, it
would give architects an overall view when designing HRBs on
tourist streets. It helps propose requlations in the design of high-
rise buildings towards a sustainable tourism landscape
environment.

Keywords: Podium; High-rise building; form of space use; front of
the building; Nha Trang.

TGM TAT

Myc tiéu cia nghign ciru nay nhdm nhan dang méi quan hé giira
mat dirng khi d& va hinh thirc sir dung khéng gian trude cong
trinh cao téng tai truc duang du lich ven bién Trén Pha, Nha Trang.
D dat duge muc tigu trén, céc tac gid tap trung phén tich hinh
théi kién tric khdi dé va khang gian trude cang trinh, ket hop so
sanh, ddi chigu cac loai hinh khdi d&. Ket qua cung cap sy higu bigt
quan trong vé tac dong cia thigt k& khdi dé ddi vai viec td chirc
khéng gian trudc cang trinh trong digu kien mat da thi du lich ven
bién dang phat trién nhu Nha Trang. Tir d6. gidp cac kign tric su
cd cai nhin tang the khi thigt k& cong trinh cao tAng trong mdi lign
he vai tuyén phd du lich. Dang thai gip cho viec dé xuét cac quy
dinh trong thigt k& nha cao tang hudng dén mat mai trudng cénh
quan du lich phat trién bén vimg

Tir khaa: Khii d&; khang gian trude nha cao tang; truc duang du
lich; Nha Trang.

1. INTRODUCE

The podium of a high-rise building (HRBP) is understood as the
base of a building that protrudes above the ground, and a building
block can be placed on it (Wikipedia - Podium). It is the part visible
from the roads, is within the standard field of vision, and attracts the
eye of the observer (Louis Sullivan, 1896). Depending on the depth of
the open space in front of the building, this part of the building is
usually between five to six stories high. Their facades, in the urban
context, are an essential determination of the quality of the
streetscape. It attaches the building to the urban fabric, defining the
vertical profile of the street. At the same time, accommodate the
building’s public-facing uses. It significantly impacts the scale and
shape of the street (Al-Kodmany, 2013), (Canterbury Department of
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Planning and Environment, 2015). Human activities in the space from
the podium down are part of urban life (Jans, 2010). When the
function of a high-rise building (HRB) is a hotel, the podium is a public
space. If the building is multi-functional, the podium, besides the
public function, can flexibly combine other functions with open spaces
(Toronto City Council, 2013), (Ho, 1999), (Tran, 2013), (Trinh et al.,
2010), (Al-Kodmany, 2017).

A podium is also a place where people gather, with an
organisation and structure that meets the requirements for large
spaces such as lobby, large meeting room, restaurant, reception,
gallery, etc (Toronto City Council, 2013), (Tran, 2013), (Nguyen,
2018), so usually the podium is higher than the upper floors of the
building (Al-Kodmany, 2013), (Al-Kodmany, 2017). At the same
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time, in completing the facade of the podium, architectural
components and media facilities are utilised to create an
impression, such as a canopy, ramp, advertising boards, LED
boards, etc (Robert Venturi et al., 1977). Therefore, they contribute
to the aesthetics of the street, allowing pedestrians to evaluate the
aesthetics of HRBs at first glance.
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Figure 3. Ground plan Figure 4. Space in front HRB and

podium
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HRBP and the space in font of HRB. Source: Author

The architectural design and sensory characteristics of the first
thirty meters of the podium (the building height along the street
tends to be the best - Watson et al., 2003) of any HRB must respond
to human scale (Amos Rapoport, 1977), (Alexander Christopher et
al., 1987) (Al-Kodmany, 2020). A podium assists humans in
perceiving visual complexity (Cork City Council, 2008), (Leung et
al, 2017). Demonstrating skilful architectural facade treatments
can be appreciated by viewers at the street level (Al-Kodmany,
2013), (Al-Kodmany, 2020), (Timothy M. Rohan, 2014), (Tran, 2013),
(William Pedersen, 1988), (Ta, 2011). (Al-Kodmany, 2017) argues
that the podium also creates an image, reflects the local
environment, and enhances the impact of HRBs in creating a place.
Podiums also encourage pedestrians because they help stimulate
people to socialise (Jans, 2010). (Al-Kodmany, 2013) said that the
podium can enhance the interaction between the city and HRBs. In
addition, the podium must be in harmony with the tower,
respecting the proportions and layout of the environment, context
and neighbouring buildings (height, colour, etc.), especially
historical monuments (Al-Kodmany, 2020). The podium also
transitions the scale between pedestrians and high-rise buildings
(Toronto City Council, 2013), (Dusseldorf City planning office,
2018). (Guy Nordenson, 2003) argues that careful consideration of
the height and volume of large-scale HRBs helps promote
placemaking by attracting interstitial spaces that weaken elements

that connect the building and the surrounding context rather than
being abrupt boundaries.

Specific studies by foreign authors

Several foreign authors have mentioned specific research related
to the HRBPs. (Zhou et al., 2019) provide a podium typology
approach to measure the social impact of HRBs' ground conditions,
including public spaces, podiums and interfaces between buildings
and streets in the commercial centres of the three areas, Lujiazui -
Shanghai, Hong Kong and Marina Bay - Singapore, and this provides
images about the social impact of public spaces in the podium areas
of HRBs. From there, it proposes design rules for HRBs towards a
more human-friendly urban living environment. (Caroline Stalker,
2015) mentions the contribution of HRBs green areas to public
spaces through the podium in areas with subtropical climate
conditions. (Antony Wood, 2008) proposed public spaces for HRB
aesthetics. Recreational and open public spaces (flexible,
landscaped, large or small) must be included in HRBs, instead of
emphasising maximum financial return per square meter floor area.
Such spaces have been proven to improve the quality of internal
environments, impacting worker productivity, resident satisfaction,
and more. (this will bring indirect financial returns and develop a
sense of community). (Al Kodmany et al, 2022), (Jonathan D.
Solomon, 2012), (Leung et al., 2017) refers to the provision of
amenities of shopping centres and public benefits connected to the
traffic system through the podium with a typical case in Hong Kong.
Besides, the HRBs privatisation and the organisation of large-scale
podium spaces include shopping centres with various stores and
restaurants to attract tourists and shoppers from different regions. It
also creates barriers and separation in access and walking habits of
Hong Kong people, reducing the quality of public spaces due to the
privatisation mentioned above. (Guy Marriage, 2019) mentions the
attraction and value of spaces in front of HRBs. Maximising space
through flexible designs for retail spaces on the ground floors.
(Ysebrant et al., 2008) proposed providing narrow retail spaces at the
podium to increase the number of stores and the variety of goods
and services. At the same time, designs should avoid creating
significant gaps between stores to ensure spatial continuity, turning
the street into a cohesive outdoor space. In his research (Firley et al.,
2011) suggested the relationship between tall buildings and the city
with the important thing being how the building is placed in the
town...the relationship between inside and outside. The building
should be handled in a way that encourages people to enjoy the
spaces on the ground floor. In the same view, (Whyte, 1980)
emphasises "A good integral space should not be blocked off by bland
walls, it should be visible from the street; the street and its surroundings
should be highly visible from it; and between the two, physically and
psychologically, the connections should be easy and inviting.”

Research by domestic authors

In Vietnam, the authors (Trinh et al., 2010) (Tran, 2010) (Ngo,
2014) only briefly mentioned the podium in the overall HRB. More
specifically, (Tran, 2013) and (Nguyen, 2018) mentioned geometric
shapes and volumes of the HRBPs. Accordingly, the podium is the
same size, expanding or shrinking the area compared to the typical
floor. In short, there are no detailed and specific studies on the
HRBPs. In particular, the relationship between the podium and the
space in front of the building dramatically impacts the landscape
of the tourist street from a close-up perspective of the building.

Case study in Nha Trang

In Vietnam's coastal tourist cities, HRBs along coastal streets
play an essential role in creating urban landscapes and tourist
streetscape. Tran Phu Street in Nha Trang is a coastal tourist street
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with many HRBs serving tourism and resort purposes that have
been rapidly developed from 1996 to the present. The inside and
outside spaces of the HRBP are used by the investor in different
ways and purposes, serving the needs of the hotels. It leads to the
emergence of a relationship between the architectural spatial
organisation of the podium facade and the use of space in front of
the facade. However, the development of HRBs here has not been
strictly managed. The coastal area in the city centre does not have
enough detailed planning or architectural management
regulations. Specifically, the facade of the HRBPs is altered from
the original design by attaching the structures to the podium
indirectly or directly. The spaces in front of the facades of HRBs are
occupied and expanded to build other businesses and services or
serve as pick-up and drop-off areas combined with pedestrian
sidewalk areas for parking. Therefore, in addition to affecting the
building aesthetics, it also limits the circulation of pedestrians on
the street, hinders visual access to the building of pedestrians and
causes traffic congestion (Khanh, 2018), (Nguyen, 2019), (Traffic
Magazine, 2019). It makes the appearance of HRBs and the
landscape of Tran Phu coastal tourist street not worthy of a famous
coastal tourist city like Nha Trang.
Expand space with new architectural blocks attached to the

building

#-

Figure 6. Organising to expand
the front space to make the bar
obscure the view at the
intersection. Source: Author
Expand space wit&li'ghtweig ht structures attached to the I-‘llRf_BP _

leaf hut. Source: Author

W

_ - I 3

“"_"':lﬂ“l_ﬂ‘:* ?
Figure 8. Expanding the cafe
space with a light canopy

structure attached to the front
of the building. Source: Author

Figure 7. Expanding the canopy with the support

structure "disquised” with a logo and a high

platform that prevents visibility and

communication between the building and the

street space. Source: Author

After synthesising and evaluating the above domestic and foreign

research documents, the authors found that studies on HRBPs are
considered from different angles. In addition to approaching HRBPs
from an architectural, social, commercial and ecological perspective,
the problem is to come from the perspective of the landscape, where
it is necessary to recognise the unique nuances. The characteristics and
relationship between the podium and the space in front of HRBs still
have many research gaps. The authors realise that the architectural
and aesthetic values of HRBPs, contributing to the landscape in coastal
cities, need to be thoroughly analysed and researched in the context
and perspective of the urban landscape. From there, it completes the
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picture of HRB architecture in coastal cities. To improve the image of
HRBs, especially the podium area and the space in front of the building
facade, the research question is raised: The relationship between the
podium and the space in front of the building facade? What are HRBs
in Nha Trang coastal area like? How similar or different are they? How
do they impact the aesthetics of HRBs and the landscape of tourist
streets? How to improve and enhance the value of buildings and
streetscapes through the above relationship? The authors used the
method of analysing the architectural morphology of the podium
combined with the spatial organisation in front of the facades of
sixteen typical HRBs located in the central area (the section from the
old airport entrance to Tran Phu Bridge) on Tran Phu street. Create
comparison tables to contrast the relationship between types of
podiums and ways of using space in front of the HRB. The results show
that only 3/16 (18.75%) podiums are simple hotel buildings (no other
service business activities in front of the podium); 13/16 (81.25%)
podiums are combined with business services for tourism through the
construction of additional components (fixed or flexible, temporary)
according to the needs of tourism service development. Therefore,
HRBPs on the street have a certain level of uniformity in expanding
space outward. At the same time, it creates diversity in architectural
forms and different ways of using space in front of the building. From
the above analysis, we can see the degree of connection between
HRBPs and the space in front of the facade through the interaction and
expansion of the podium space. Besides bringing diversity to the use
of space in front of the podium, it also dramatically impacts the
landscape and urban environment. At the same time, the study
provides recommendations on policies and regulations to improve the
landscape and spatial quality of this coastal tourist street.

e ‘

Figure 9&10. Use (carve out) the pedestrian sidewalk area to combine with the space in
front of HRBs for parking. Source: The image was accurately redrawn by Author based on
satellite image (Google earth) taken in July 2016. Currently, hotels have returned the
sidewalks to the city.

Figure 11&12. Use the pedestrian sidewalk area to combine with the space in front of
HRBs for parking. Source: The image was accurately redrawn by Author based on
satellite image (Google earth) taken in July 2016.

2. DATA AND RESEARCH METHOD

2.1.Data

The area selected for research is the central coastal section of
Nha Trang City from the intersection of Tran Phu Street with the
old Nha Trang airport entrance to Tran Phu Bridge in Loc Tho and
Xuong Huan wards. There are sixteen HRBs on this stretch of road.
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This section was chosen for the following reasons: (i) This is the
earliest HRB development area in Nha Trang and has the typical
characteristics of a coastal tourist street. (ii) HRBs are built on large
plots of land and are managed by Vietnam Building Code Regional
and Urban planning and Rural residental planning 01:2008. (jii)
HRBs are built with a minimum setback of 8.5 meters compared to
the “red - line boundary” of Tran Phu Street (People's Committee of
Khanh Hoa Province, 2011). (iv) Tourism service activities are
primarily exploited in front of the HRBP.
+

v 7

O HRB

Figure 13. Distribution of HRBs along the coast of Nha Trang and researched segment.
Source: Emporis-building.map

=

Researched Segment

2.2. Research method

In addition to synthesising theories, fieldwork methods and
long-term scientific observations from 2010 to 2019, the authors
approached the podium by analysing the morphology of the
podium facade and the space in front of the building. Combine
making comparison and contrast diagrams. All sixteen HRBs
mentioned above are considered from plan, elevation and section.
To facilitate visualisation and analysis, we took photos of the
podium of sixteen HRBs with a Canon ISUX 8x lens camera at the
same height as the human eye (1.6 meters) and the same distance
of 35 meters (the distance that can be felt covers the entire HRBPs),
then the images of this HRBP are accurately drawn on AutoCad
2019 graphics software and processed in Photoshop software to
delineate clearly between the covering panels and structures on
the facade. These images are stripped of secondary elements
(which do not directly affect the review and evaluation) to identify
the architectural features of the HRBP clearly and easy for
classifying them. Combined with actual images of the building to
visualise and analyse the use of space in front of the podium.

Research framework and elements of the relationship

* Choose high-rise buildings

* Summary of design documents
+ Take photos of the buildings

J

facade

+* Redraw the podium of the building as a diagram for the actual view of the )

* Redraw the diagram for the ground floor plan

+ Classification of the podium of high-rise building
* Classify the types of using space in front of the podium

space in front of the podium

* Diagram the relationship between the podium and the ways of using

« Analysing and evaluate relationships

* Recommendations
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Figure 14. Research framework
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Figure 15. Elements of the relationship

3.RESULT

3.1. Type of HRBP's facade

Through analysing and synthesising the facades of the HRBPs,
the authors realised that the architectural form of the fagade, as
well as the spatial organisation at HRBPs on Tran Phu Street, allows
an uninterrupted connection between inside and outside to

accommodate the needs of tourist services, attract tourists as well
as access from within the building to the street and sea landscape.

Analysing the plan, elevation and cross-section of the HRBPs
along with evaluation criteria, including the yard in front of the
building, the surrounding traffic, the form of the podium and the
relationship inside and outside of the HRBP, the authors identified
several types of podium facades as shown in Table 1.

==

Figure 16. The relationship between inside and outside of the building at the
podium through the "open" feature. Source: Author
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Table 1. Types of HRBPs (on the ground floor) along the coast of Nha Trang

KD 1 - HRBP has a large | KD 2 - HRBP has a large | KD 3 - HRBP has a large | KD 4 - The space division
£ transparent  glass  panel | transparent glass panel | transparent glass panel (or | between the inside and outside
-.g separating the inside and | separating the inside and | buffer spaces) separating | of the building lies deep inside.
8 outside spaces, with little | outside spaces. There are | the inside and outside | A large lobby is created by
© elevation change between | many elevation changes | spaces and has one main | extending a large block or a
g the inside and outside of the | between the inside and | facade. canopy.

- building. There are corner | outside of the building.

facades. There are corner fagades.
=
S 0o
o o
' 5
a0 |
wv

g —
° Nha Trang Center 1, Vinpearl | Nha Trang Star City, Nha | Novotel, The Costa, | Havana, Sunrise, Muong Thanh
g’ IS Beach front, Muong Thanh | Trang Lodge, Yasaka | Tropicara Luxury, Sheraton
3 e Khanh Hoa, Comodo, A&B | Saigon Nha Trang, The
2" Saigon Square Light

- Classified Type KD 1 with detailed forms according to Table 2.

Table 2. HRBPs along the coast of Nha Trang belong to Type KD 1

P

KD 1-A (Citadines) KD 1-B (Vinpearl Beachfront)

KD 1-C (Nha Trang Center 1)

KD 1-D (Muong Thanh Khanh Hoa)

Divide compartments with Curtainwall

vertical

Window in wall frame — (WIWF)

Divide compartments vertically.
The compartments on the ground
floor are used for shop houses

- Classified Type KD 2 with detailed forms according to Table 3.

Table 3. HRBPs along the coast of Nha Trang belong to Type KD 2

B s e —

[ —

—_—
=

KD 2-A (The Light, Yasaska Saigon Nha Trang)

KD 2-B (Nha Trang Lodge)

KD 2-C (Nha Trang Star City)
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- The proportion of solid panels on the facade is high. An additional | - Large curtainwall with atrium | - Large curtainwall. Organise

permanent structure is attached to the building to serve the purpose | inside, height difference | tourism services (cafe, bar),

of tourism services between inside and outside the | using  flexible  structures
building. Limiting the | (sunshades). Elevation
accessibility and friendliness of | transitions limit separation
the building

- Classified Type KD 3&4 with detailed forms according to Table 4 and 5

Table 4. HRBPs along the coast of Nha Trang belong to Type KD 3

Table 5. HRBPs along the coast of Nha Trang belong to Type KD 4

I -

KD 3-A (Novotel) KD 3-B (The Costa)

KD 4-A (Muong Thanh Lusury) KD 4-B (Havana)

- Curtain wall with large glass
panels for exploiting views
overlooking the sea

-. The space on the upper floor
exploits the sea view, WIWF on
the ground floor for shop
house purposes

- There is elevation difference
between ground floor and
public sidewalk

- There is no elevation difference
between ground floor and front
yard

3. 2. Typical ways of using space in front of the HRBP

Table 6. Typical forms of using space in Front of the HRBP along the coast of Nha Trang

Way 1

Way 2 Way 3

space

- Entrance lobby, Drop off and pick up

- Tourism service business space
(cafe, bar)
- Entrance to the shopping centre

- Entrance to the
shophouse

Eh——\:r—

Ground plan in front of

the podium

Cross section (area in
front of HRBP)

11

Durability structure LED, advertising panel

-

Entrance to the
shophouse

Entrance lobby |-

[]

Flexible structure

-

The canopy is added to the HRBP

LN

Drop off and pick up way

From studying the forms of using space in front of the facade
of high-rise buildings, the main issues can be listed:

- Using the space in front of the facade to organise tourism
business activities by expanding the roof and attached structures
such as advertising boards, LED screens on the upper floors of the
podium, etc.; Fixed structures (separate or attached to the base)
and flexible structures.

- Flexible conversion of functions between indoor and outdoor
spaces to suit service conditions, time of day and weather
conditions of the year.

- Combine public sidewalks with the space in front of the hotel
as a car parking lot for guests.

3. 3. The relationship between HRBP and the used space in
front of the building.

Synthesising the types of podium facades and ways of using
space in front of HRBs, the authors created a diagram showing the
relationship between the types of HRBP facades (4 typical types)
and ways of using space in front of the building (3 forms)
according to Table 7.
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TVPE KD 14

T¥PE KD 1B

TYPE KD 1

TYPE KD 1C

TPE KD 1D

TYPE KID 24

TWPE KD 2B

TYPEKD 2

TWPE KD 2C

TWPE KD» 3A

TYPEKD 3

TYFE KD 38

TWPE KD 4

TYPE KD 4

TYFE KD 48

The above diagram shows that Type KD 1 is associated with all
three ways of using space in front of HRBP. With a convenient
location at the intersections with Tran Phu Street, the buildings
have ample space in front of them, accessing both sides of the
road. Suitable for organising service spaces to serve tourist needs.
At type KD 2, most of the buildings were built in the first phase
(from 1996 to 2006). The architectural form still has a large wall at
the podium. The building has a significant difference in elevation
between inside and outside, limiting the connection and
communication between the space inside and outside the
building. This is also the type of HRBP that has the most space
expansion in front of podium.__r

Figure 17. The Light HoeI. -
Source: (nhatranghottour.com)

Figure 18. Yasaka Saigon Nha Trang Hotel.
Source: Author
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Type KD 3 shows the relationship between the podium and
using the space in front of HRBP through tourism service spaces.
As for the KD4 type, the unique location of the podium has only
one frontage, so its purpose is only the entrance to the building
lobby. In Type 3B (The Costa Hotel and Sunrise Nha Trang Hotel),
the space in front of the facade is only used to contact commercial
items and tourism services. The main entrance and guest pick-up
and drop-off areas are moved entirely to the lzgs_l@f_the building.

- Al |

- Figure 19. The Costa Hotel Nha Trang. Source: Author
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In short, the demand for services is very diverse on the coastal
tourist route, leading to various ways of using the space in front of the
HRBPs. They create an attraction for tourists, are a catalytic factor, and
promote the spatial values in front of the facade of the HRBPs.
Activities in the podium front area are part of the life of tourist streets
and HRB:s. It links the building and the street together.

°

Figure 20. Sunrise Nha Trang Hotel. Source: Author
In terms of form, most HRBPs are "open". The spaces inside the
podium are often large atriums serving the purposes of a reception
hall or commercial centre, creating uniformity on the street when
viewed from the tourist street. This architectural feature of the

podium's facade is recognised when many HRBs are gathered on
the entire street. Besides, there is diversity in the organisation of
the podium's form, shown on the upper floors, through shapes
and architectural language.

J—— | — 1 L

0o [ oo

Figure 21&22. The uniformity on the HRBP comes from using space in front of the
building. Source: Author

In addition, when we compare the architectural form of the facade
between a simple HRBP (only the entrance to the building) and the
facade of the HRBP (combined with other tourist services). It appears
that the facade of the HRBP (only the entrance to the building) has a
large canopy with rows of columns to protect from rain and sun. In
contrast, the facade of the HRBP (combined with other tourist services)
is often attached with flexible structures.

penl If

Figure 23. Facades of High-rise buildings on

Tran Phu street

—

@ HRBP (only the entranceto () HRBP (combined with other
the building - Muong Thanh tourist services - Nha Trang
Luxurv) Center 1)

4. DISSCUSSION

The rapid expansion of tourism in Nha Trang has led to HRBs
development for accommodation and relaxation, forming
podiums with specific characteristics and contributing to creating
connections between the inside and outside spaces of the
building. The ground floor of hotel buildings tends to expand by
utilising sizeable transparent glass panels. Temporary (flexible) or
permanent structures are built in front of the ground floor to
accommodate tourism services. The upper floors of the podium
show many different designs, but the majority are open. The
organised space in front of this building comes from actual
development needs. However, besides the benefits achieved by
the building, there are still barriers separating the space in front of
the building that need to be considered to create harmony
between the HRB and the street space. Therefore, some
recommendations are given, including:

(i) Policy allowing the removal of height restrictions in
exchange for adding open space in front of the building
through setbacks, which brings opportunities for residents and
tourists to access open spaces and green areas on the coastal
tourism axis.

(ii) Provide a rain and sun protection roof for the lobby
entrance and a sun-shading system for the podium facade because
most buildings face the East (sea). These roofs can also serve as a
rain shelter and an outdoor circulation route for residents and
visitors.

(i) For large plots of land, it is possible to organise a pick-up
and drop-off area on either side or behind the building, reserving
space in front of the building for tourist service activities. At
intersections on the route, avoid constructing fixed or flexible
structures next to the podium because it obscures the view of
traffic.

(iv) Service spaces should be planned and designed flexibly
following the architecture of the HRBP, contributing to the creat-
ion of a tourist street landscape. In addition to ensuring visibility,
flexible structures attached directly or indirectly to the podium
must be designed as a buffer to transition the scale of pedestrians
in front of the building to the HRBP.

(v) Avoid designing the ground floor level of the podium to be
much higher than the front yard of the building to enhance
communication inside and outside the building. The podium
facade is in harmony with the proportion of pedestrians to create a
domestic feeling and make the building a part of urban life.

(vi) Placing retail frontages along coastal tourist streets
allows visitors to shop, dine, relax or linger. These activities
enliven the public area, showing signs of convenience and
bustle, and support the local economy. A well-maintained,
mixed-use, walkable environment stimulates pedestrians'
senses, encouraging them to walk, stay longer and linger.
Therefore, attractive front-of-building spaces will encourage
people to return to the area.

(vii) Manage podium architecture across the entire street to
link high-rise building podiums together through:

¢ Unify the yard's elevation in front of high-rise buildings to
facilitate smooth traffic and easy access.

¢ Unify the podium's height limits and the canopy's underside.
At the same time, it ensures fire prevention requirements for high-
rise buildings.

¢ Manage the use of colours and materials on the podium
through harmonious articulation with the rhythm of the dynamic
tourist street context.
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5. CONCLUSION

The results fill the gap of previous research on HRBs, which
focused mainly on the shaft but ignored the podium. In particular,
visitors directly contact the building through the podium at the
tourist streetscape. Through a specific situation at Tran Phu Street,
Nha Trang, the study offers a new approach for architects and
urban designers when designing HRBs. They need to consider the
need for services and public space expansion before the projects
and their impacts on the building aesthetics and streetscape. In
addition to managing regulations that must be implemented,
design direction is necessary from the early stages to avoid designs
that inappropriately expand the space in front of the podium. This
study provides the practical basis for high-rise building design in
tourist cities. At the same time, it contributes to completing the
panorama of high-rise buildings in these places.

Limitations and future research directions:

This research only focuses on one specific project. we will
develop on a larger scale by connecting podiums on lots and
streets to the surrounding environment. In future research, the
authors will consider the network connecting these podiums to
create attractiveness in tourism development. It helps convince
developers, hotel owners and management agencies to have an
overview of the quality of building podiums across the street.
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Khao sat va thiét ké mong coc trén cac
tuyén duong xuat hien hang Caster

Survey and design of pile foundations on the highways in Karst terrain
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Karst “hay can goi la Caster” 1a mat dja hinh phitc tap. trong do
chi yéu dugc hinh thanh bai sy hoa tan cia da Cacbonat nhur da vai
hodc Dolomit. Khi tuyén dueng di qua khu vie ca hang Caster, néu
khaing dura ra cac phwang an khao sét va thigt k& hop ly sé xéy ra
c4c sy cff [un sut va gay mét dn dinh cong trinh. Phén lan cac hd
sut xay ra trén cac tuyén duang qudt 1a va cao tdc déu do lrgng
mua bat thuemng gay ra tai khu vue ném trong dia hinh Caster. Do
da phuong phap khéo sat tham da dia vat Iy |6 khoan cing vai céc
nham gigi phap thigt ke khoan phut vira xi mang bit hang Caster va
gidi phap mang coc khoan nhdi xuyén qua hang Caster cén duge dé
xuat nghién ctu dé giam thiéu nhitng rdi ro xudt hign khi tuyén
duing dura vao khai thac va sir dung.

Tir khoa: Karst; Caster; khao st tham da dia vat ly 16 khoan; thit
ke khoan phut vira; bit hang Caster; mang coc khoan nhai; xuyén qua
hang Caster.

ABSTRACT

Karst is a complex topography in which the terrain is chiefly shaped
by the dissolving of carbonate rock such as limestone or dolomite.
When the highway passes through an area with Karst caves, if the
reasonable survey and design are not susgested, the subsidence
incidents will occur and cause instability of embankment. Most of
the sinkholes that occur on the national highways and expressways
are caused by unusual amounts of rainfall in the area located on
the Karst terrain. Therefore, the geophysical survey method at
boreholes along with the designs for drilling and cement grouting
to seal Karst caves and bored pile foundation solutions through
these caves need to be researched for mitigating these risks when
the highways traffic opening.

Keyword: Karst; Caster; the geophysical survey method at
boreholes; the designs for drilling and cement grouting; seal Karst
caves; bored pile foundation through Karst caves.

1. TONG QUAN KHU \"/[d XUAT HIEN HANG CASTER (KARST)

Khu vuc du an xuat hién hang Caster rat kho ki€ém soét, vdi rat nhiéu
hinh thai tir hang déng, mat da déc, g6 ghé, chat da cing, dén cac dac
diém phic tap clia thiy van, tir d6 gay anh hudng dén chat lugng thi
cbng cla cac loai méng, ti méng ndng dén moéng sau.

Dac biét, khi thi cong mong coc khoan nhoi trong viing dia chat
c6 hang Caster sé kho khan hon rat nhiéu so véi dia chat théng
thudng. Su xuat hién ctia cac hang déc trong da lam chiéu dai thuc
té clia coc thay d8i nhiéu, tham chi cé trudng hop cac coc canh nhau
6 thé chénh nhau hang chuc mét.

Do tinh phtic tap clia dia tang nén can tién hanh khoan tham do
hang Caster cho ting coc. Néu trudng hop phét hién di thudng khu
vuc Caster am tinh gia la rat nguy hiém, vi cac khoang tréng Caster
néu khéng dugc phat hién va khéng dugc xu ly c6 thé dan dén
phuong phap thiét k€ méng coc va bién phap thi cdng dé dam bao
kha nang chiu tai cia méng coc sé khéng pht hgp.

Cac dang hang Caster thudng gap bao gom:

< Hang Caster chét c6 dat da bén trong.

% Hang Caster chét, robng hodc Caster s6ng kich thudc nho,
nudc trong hang khéng cé van téc.

+“ Hang Caster s6ng c6 bun nhéo c6 hién tugng nudc ngam luu
thong.

Khi gdp hang Caster nhiéu giai phap xtr ly méng dugc dua ra
nhung nhin chung déu phai tén nhiéu cong x ly lam chi phi tang
cao, thai gian thi cong kéo dai. Do d6 néu téach rai gitra khau khao
sat, thiét k& va cong tac thi cong nén méng trong vung dia chat
Caster sé dan dén nhing hau qua nghiém trong anh hudng dén
chat lugng cla céng trinh.

Mét s6 khu vuc tuyén dudng cao téc phia Bac cé su xuat hién
hang Caster la khu vuc thuoc dia phan huyén Thach An (tinh Cao
Bang); dia phan huyén Da Béc (tinh Hoa Binh) va tuyén cao téc qua
dia phan cac tinh Tuyén Quang va tinh Ha Giang.

2. PHUONG PHAP KHAO SAT TAI KHU VUC HANG CASTER
(KARST)

A.Phuong phap dia vat ly 16 khoan: Phuang phap do sau dién
trd véi muc dich nghién cdu su thay d6i tinh chat dién cta dat da
theo chiéu sau va chiéu ngang, nham xay dung mé hinh lat cat dién
trd sudt cla moi trudng dia chat doc tuyén. Tién hanh khao sat va
khoanh dinh cac vung di thudng dién trd suat thap, lién quan téi cac
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dut gay, déi dap va pha hlly, hang déng Caster, hodc cac vung dién
trd sudt cao, biéu hién clia cac loai dat da dang khéi rén chic.

Pé nghién cliu céc d6i tugng dia chat bang phuong phap dia
dién, ngudi ta thudng st dung hé thiét bi 4 cuc, bao gém: cap cuc
phat dong AB va céap cuc thu thé MN (Hinh 1 phia dugi). Trong ly
thuyét trudng da xac dinh biéu thiic thé tai mot diém cach tam dién
cuc mét khodng r khi phat dong | xung méi trudng dong nhat vo
han cé dién trg suat (p).

Ip
Ur)=—
() Py

I

Hinh 1. Sy phén b6 cla dong (nét dut) va thé (nét lién) clia hé cuc bon cuc trong moi
trudng ntia khong gian dng nhat

Trong thuc té, déi khao sat sé phat dong qua hai dién cuc phat
A, B va do thé qua hai dién cuc thu M, N. Vi hé bén dién cuc bat ky,
tu d6 hinh thanh cac cong thuc tinh nhu sau:

phan lam gidm nhimng sai s6 cht quan do qua trinh dich chuyén cuc
hodc sai s6 do ti€p xuc gila dién cuc véi dat. Ngoai ra né con gilp
rut ngén thai gian trién khai thu thap s6 liéu do khéng mat thai gian
di chuyén dién cuc sau méi phép do.
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Bang cach do dong phat qua cac dién cuc phat va thé & cac dién
cuc thu, ta c6 thé xac dinh dugc dién trd suat cia mai trudng (p).
Trong do, hé s6 K trong céng thiic phia trén chi phu thudc vao vi tri
bé tri cac dién cuc va dugc goi la hé sé hé cuc do.

Cau hinh bé tri dién cuc do dién trd suat goi la hé cuc. Mi hé
cuc vai khodng cach gira cac dién cuc khac nhau sé xac dinh dugc
mot hé s6 cuc do khac nhau. DE ting do sau nghién clu can phai
tang khoang cach gitia cac dién cuc. D6 sdu nghién ctiu cia phuong
phap do sau dién thudng dugc xac dinh bang 1/4 khodng cach cuc
dai clia cdp cuc phat AB. Nhu vay, bang cach do dong phat va thu
thé tai mot diém do sau vai khodng cach cac dién cuc ting dan, ta
sé thu dugc théng tin vé phan b dién trd suat tai vi tri trung tam
clia hé cuc theo chiéu sau.

B. Phuong phap do sau dién 2D hay con dugc goi la phuong
phap anh dién da cuc (Resistivity Imaging): la su két hop gitia do
sau dién va do mat cét dién trén cing mét tuyén do dé thu dugc
anh dién 2D vé cdu tric dia chat bén dudi mat dat. Phuong phéap
anh dién 2D tao ra mét buc tranh chi tiét vé phan bé dién trd suat
theo ca phuong théng ding va phuong ngang doc theo tuyén do.

Hinh 2 1a so d@6 b6 tri hé dién cuc va diém ghi sé liéu trong
phuong phéap do anh dién 2D. Tat ca cac dién cuc dugc két nodi dong
thoi véi mdy do thong qua cap dién. Khi do, mét chuaong trinh lap
san lién két vai bo diéu khién sé quan ly qué trinh do thu thap s6
liéu. Cong tac thu thap sé liéu hoan toan tu déng. Piéu nay gop
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Hinh 2. So d6 b tri dién cuc va diém ghi cda phuong phép nh dién da cuc

C. Phuong phap Radar 16 khoan: Phucng phap nay cho phép
m& rédng pham vi phat hién va xac dinh cac hang héc Caster tai cac
vi tri ti€p gidp va gan cac 16 khoan theo hudng ngang. Trong qua
trinh khoan can thuc hién phuong phéap xt ly tin hiéu két hgp phan
tich tin hiéu phic tap bang bién déi Hilbert (HT) dé phan biét séng
tan xa ngugc yéu trén khu vuc nén 16 khoan.

Phuong phap Radar 16 khoan thudng st dung thiét bi may do
GPR két hop véi Radar 16 khoan dé tham do toan bo dudng kinh clia
coc két hgp véi 16 khoan hién c6, nham muc dich cung cap chi tiét
dac diém vé dia chat t6t hon cho cong tac thiét k&, tinh toan kha
nang chiu lyc ctia coc tir dé dua ra bién phap thi cdng hiéu qua nhat.
Viéc st dung Radar xuyén 16 cé thé cung cap mé hinh van téc va su
phan bé hé sé suy gidm gilra cac tang dia chat.

Hé théng thiét bi GPR bao gém: 01 may tinh bé mat, ang-ten
truyén va nhan, cap quang, bd dém do sau va bo sac. Ang-ten dugc
két ndi véi may tinh bang cap quang. Cap quang di qua bd dém do
sau va ghi lai d6 sau ctia dau do.

Ang-ten phat la mét ludng cuc da hudng dugc ché tao bang hai
8ng déng hinh nén va cé dai tan ti 20 MHz dén 200 MHz. Ang-ten
thu cé cdu tric gidng nhu dng-ten phat va dugc lp dat bo chuyén
d6i A/D 16 bit. Ang-ten thu va phat GPR trong 16 khoan dugc ha tu
trén xudng dudi ciing cua 16 khoan véi van t6c 0,1 m/s bang cach st
dung gia dé mat dat.

Song dién tir (EM) dugc truyén di & do sau 0,1 m. S6ng truyén
qua va doc theo 16 khoan va phan xa tur cac giao dién trd khang, sau
dé song dugc ang ten thu thu va xt ly trugce. Cau hinh séng EM dugc
phan tich bang may tinh tai cho.

Depth Counter -+ Cable 2

t+~Designed Pile Diameter-—+{

(a) (b)
Hinh 3. B4 tri thiét bi mdy do GPR két hop véi Radar 16 khoan, trong qud trinh khdo sdt
dia chat tai khu vuc xudt hién hang Caster
D. Thiét bi s&t dung cia nhém nghién ciu: Tai mét s6 du an
cao t6c nhém nghién ctru da st dung thiét bi do dién da cuc Super-
Sting R1/IP + 56 do hang Advanced Geosciences (My) san xuat (nam
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2009) ¢6 mét s6 uu diém vugt trdi nhu dong phat 1én dén 2A vai
dién thé phat Ién dén 400 V, téc dé thu thap sé liéu nhanh, phan
mém chuyén dung xtr ly s6 liéu nhanh.

Hinh 4 1a anh chup may Super-Sting dang thu thap s6 liéu ngoai
thuc dia. My do dién da cuc Super-Sting gém khéi diéu khién
chinh, b6 chuyén mach (Switch), 8 cudn céap dién, méi cudbn gém 7
take-out dé két ndi véi dién cuc, 56 cuc bang thép khéng ri va dc quy
(Hinh 4). Dong dién phat vao long dat tir 500 dén 2000 mA phu
thudc vao diéu kién méi trudng bén dudgi.

i

Hinh 4. Méy Super-Sting R1/IP dang thuc hién khéo sat s6 liéu ngoai thuc dia

E. Qua trinh thuc hién khao sat dia vat ly: Tién hanh cong tac
phat tuyén tao hanh lang d€ cam dién cuc va trai day cap chuyén
dung. Céc coc méc phai dugc cdm theo phuong thang hang, dam
bao dung vi tri tuyén nhu dé cuong dugc phé duyét.

Xac dinh va cdm mdc doc theo tuyén do vai khoang cach
10m/coc bang thiét bi trac dia do dia hinh RTK.

Xac dinh mat cét dia hinh doc theo tuyén do. Tai mai vj tri dong
dién cuc, xac dinh toa dé va cao dé cua ting dién cuc. Mat cat dia
hinh dugc st dung trong céng tac xt ly s6 liéu do anh dién da cuc.

+Bodng 56 dién cuc xudng vi tri cdc coc méc da dinh sén.

+ Trai cap chuyén dung cla thiét bi Super-Sting R1/IP. K&t ndi
56 dién cuc véi cap chuyén dung.

+ K&t néi may do véi cap chuyén dung.

+ Kiém tra ti€p xuc gilta cac dién cuc vdi dat bang thiét bi dam
bao sai léch gia tri tré khang ti€p dat gilra hai cap dién cuc lién tiép
khéng qua 10% . Trong trudng hgp dién trd tiép dat thay d6i manh,
can thuc hién cac bién phap nhu tusi nudc, nuéc mudi hodc hén
hap nudc muéi - bun sét (dung dich muéi - Bentonite) nham gidm
dién trg ti€p dat, ddm bao phép do c6 dd chinh xac cao.

+ Thiét1ap cdu hinh hé cuc do. Kiém tra két néi gilta may véi cap,
dam bao an toan trén tuyén do. Thuc hién céng tac do.

+ May do ti€n hanh thu thap s6 liéu tu dong. Trong suét qua
trinh do, phai ddm bao an toan cla dién cuc, day cap chuyén dung.
Khong tiép xuc véi dién cuc nham tranh bi dién giat. Thudng xuyén
ghi chu cac dic diém vé hé cuc, tén tuyén, khodng cach dién cuc va
céac dac diém nédi bat khac vao sé ghi chép thuc dia.

+ Thai gian do may: Phu thuéc vao cau hinh hé cuc do lua chon.

+ K&t thiic mét tuyén do: ghi s6 liéu vao file. Tat may va chuyén
tuyén do mai.

F. Quy trinh xtr ly s6 liéu: Cong tac x ly s6 liéu so bo dugc tién
hanh sau méi budi do thuc dia va triét xuat cac két qud mat cat phan
bé dién tré suat 2D doc theo tuyén do.

+ Céng tac xt ly s6 liéu va minh giai tai liéu dugc ti€én hanh sau
khi két thuc cong tac thuc dia bao gom ca s6 liéu dia hinh.

+ Xay dung mat cdt ciu tric dia chat - phan tang dat da, xac dinh
déi dut gay dugc thuc hién va chuyén sang ban vé AutoCad (.dwg
files) d€ phuc vu cong tac thiét ké.

3. GIAI PHAP THIET KE MONG COC TAIHANG CASTER (KARST)
A. Gidi phap thiét ké khoan phut vita xi mang bit hang
Caster: Phuong phap nay thuong dung cho giai phap dét phia trén
hang Caster (méng néng hoac méng coc cé mii coc ddt phia trén

hang Caster) va dia chat bi diém 16 ché bdi nhiing hang Caster kich
thudc nhé va dé dang khoan phut vira xi mang vao trong hang. Kha
nang chiu lyc cda cac hang Caster sé tang lén, tinh nén lan gidm
xuéng nha viéc phut vita xi mang vao mot sé lugng 16n cac hang.
Nh& khoan phut vita nén gidm bét va ngan chian su phat trién cta
hién tugng x6i sut clia cac cac Idp dat phad phia trén vao trong hang.

Néu trong moét 16 khoan phut vita c6 nhiéu hang chéng Ién
nhau, céng tac phut viia can dugc ti€én hanh ti hang dudi cling va
chi sau khi hoan thanh méi dugc di chuyén Ién cac hang phia trén.
Trong trudng hop can thiét, cac vat liéu bit khe c6 thé dugc dua
xuéng dé ngan nguia viéc vita xi mang chay qua cac hang khac. Méi
16 khoan phut vira can di kém véi t6i thiéu mot 16 théng khi hodc
mot 16 giam &p c6 cung dudng kinh va chiéu sau.

B. Giai phap thiét ké méng coc khoan nhdi xuyén qua hang
Caster: Mong coc khoan nhéi 6 thé thi cong dén dé sau rat 1én nén
c6 thé xuyén qua hé théng hang héc Caster dén tan tang da con
nguyén ven, nhd do6 két cau mong rat an toan. Tuy nhién, thi cong
coc khoan nhéi trong viing dia chat c6 hang Caster van kho khan
hon nhiéu so vdi dia chat théng thudng, khi thi céng hay xay ra su
6. Suxuat hién ctia cac hang déc trong da lam chiéu dai thuc té cta
coc thay d6i nhiéu, tham chi cé trudng hop cac coc canh nhau cé
thé chénh nhau hang chuc mét.

Ong véch thép can thiét ké dé gitr thanh hé khoan khi tao 16 va
d6 bé téng dugc st dung thudng xuyén khi gap cac hang Caster I6n,
réng hodc nuéc trong hang c6 van toc.

Khi gap hang Caster chét théng nhau hodc hang Caster séng cé
dong chay, dung dich khoan c6 thé that thoat qua cac ké théng
nhau nay. Trudng hgp gap hang Caster séhg c6 bun nhéo c6 thé xay
ra hién tugng trdi ngugc la du dang cao dot ngét clia dung dich
khoan. Khi rat 6ng vach lén, néu dudi la hang Caster s6ng, dac biét
céc hang ¢ nudc cé luu téc thi bé tong sé bi that thoat. DE xt ly van
dé nay, khi rut 8ng vach lén, can dung éng vach phu dé lam cép pha
d6 bé téng. Ong vach phu sé dugc dé lai sau khi d6 bé téng xong.

4, KET LUAN

Ngoai viéc st dung cac thiét bi tham do dia vat ly 16 khoan, déi
V@i cac cong trinh cau di qua khu vuc da voi c6 hang Caster thi qua
trinh khao sat méi mé tru phai b tri téi thi€u 03 16 khoan trong cling
moét bé méng.

K&t qua minh giai tai liéu do anh dién da cuc sé chinh xac hon
néu c6 thém cac thong tin dia chat dé ki€ém ching nhu: cot dia tang
16 khoan trén tuyén, vat liéu I6p phu, gia tri dién trg suat ctia l6p pha
theo két qua phan tich mau trong phong thi nghiém.

Cac nhom gidi phap thiét ké khoan phut vira xi mang bit hang
Caster va giai phap mong coc khoan nhéi xuyén qua hang Caster
can dugc nghién ctiu ky dé€ nang cao chat lugng ctia dy an va viéc
Iya chon gidi phap mong can dat yéu t6 An toan Ién hang dau
nhung van phai dam bao tinh kinh té€ ca giai phap & mot muc do
nhat dinh.
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Ung xu dong hoc phi tuyén két cau khung
lien hop chiu tai trong dong dat

Nonlinear inelastic dynamic behaviors of composite framed structures subjected to seismic loads
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TGM TAT

Rai bao dé xudt mat phuong phap mai sir dung ham dn dinh va
ma hinh déo phan tan dé nghién ciu ong xir dang hoc phi dan hdi
phi tuyén tinh cia ket cau khung CFST chiu tai trong dang dat
béng ngdn ngir [ap trinh Fortran. Uu the coa phuong phéap nay la
kha ndng nghién citu chinh xac ang xir phi tuyén chi vai mat phan
tlr ddm cot trén cdu kién thay vi str dung céc phén tir khdi va tam
va nhur truy@n thang, tir d gidp cai thién higu suat trong qué
trinh phan tich ma hinh. Thuat giai phi tuyén dua vao phuong
phép tich phan tryc tisp Newmark-B dé dugc phat trign dé giai
céc phuong trinh vi phan chi dao coa chuyén dang. Ma tran do
cirng phén tir duge tich phan thang qua khung tich phan sd
bauss-Lobatto trong khi anh hudng phi tuygn hinh hoc P-6 va P-
A dugc xem xét thong qua viéc &p dung ham dn dinh va ma trén
hinh hoc teong @ng. B4 tin céy va tinh chinh xac coa phueng
phap dé xudt dugc kifm ching thang qua viéc so sanh két qua
phan tich vai ket qué tr chirong trinh Abaqus. Két qué da ching
minh réng viec sir dung phén tir ddm cat trong phuong phap dé
xudt mang lai k&t qua chinh xac, ddng thoi giam dang ke tai
nguyén tinh toan. Dai vai ket cau khung CFST, thavi gian phan tich
béng phuong phap dé xuat da gidm gén 128 1an so vai chuong
trinh Abaqus. Do dd, phueng phap nay hira hen la mat cang cu
hitu ich cho thyc hanh thigt k& va phan tich ket cdu CFST chiu tai
trong dong dat.

Tir khaa: Phan tich phi tuygn; thép nhii bé tang; phén tir ddm cat;
ma hinh déo phan tan; ing xir dang hoc; tai dang dat.

ABSTRACT

This paper proposes a new method using stability functions and a
distributed plasticity model to analyze the dynamic nonlinear inelastic
behaviors of concrete-filled steel tubular (CFST) compaosite framed
structures subjected to seismic |oads via the Fortran programming
language. The advantage of this method is the ability to accurately
study the nonlinear behavior using only one beam-column element per
member instead of using solid and shell elements as in traditional
methods, thereby improving the model analysis time. A nonlinear
algorithm based on the Newmark-p3 direct integration scheme has
been developed to solve the governing differential equations of motion.
The element stiffness matrix is integrated through the Gauss-Lobatto
numerical integration scheme, while the nonlinear geometric effects
P-A and P-8 are considered using stability functions and
corresponding geometric matrices. The reliability and accuracy of the
proposed method are verified by comparing the analysis results with
those obtained from Abaqus. The results demonstrate that, by using
beam-column elements for simulation, the proposed method provides
accurate results, while significantly reducing computational time. For
the CFST framed structure, the analysis time using the proposed
method has been reduced by almost 178 times compared to the Abaqus
program. Therefore, the proposed method promises to be a useful tool
for the practice of designing and analyzing CFST structures subjected
to seismic |oads.

Keywords: Nonlinear inelastic analysis; CFST; Beam-column element;
distributed plasticity model; dynamic behaviors; seismic loads.

1.GIGI THIEU

Trong thai gian gan day, két cau lién hgp thép nhoi bé tong
(CFST) da tr& thanh lua chon phd bién cho xay dung cau, nha cao
tang va cac cong trinh khac, nhd vao nhiing uu diém vuat trdi nhu
d6 ciing cao, cudng do I6n, va kha ndng hap thu nang lugng Ion.
Dac trung dién hinh ctia két cau CFST Ia mot 6ng thép boc bén ngoai
va phan 16i bé tdng & bén trong [1], nhu dugc minh hoa trong Hinh
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1. Gidi phép thiét ké nay anh hudng dang k€ dén cudng dé nén clia
bé tong 16i bai hiéu Ung giam gilt tir 6ng thép bén ngoai. Hon niia,
bé tong kiém ché 8ng thép bén ngoai, do d¢, gia tiang kha nang
chéng mét 6n dinh cuc bé clia thép. Bén canh d6, st dung thép éng
lam véan khuén cling gidm thiéu chi phi va thdi gian xay dung [1].
Dang két cau nay da dugc phat trién dé c6 thé iing dung cho ca két
cdu nha va cau, nhu trong Hinh 2. Vi vay, dé hiéu va c6 thé dp dung



www.tapchixaydung.vn

loai két cau nay vao trong thuc tién xay dung, viéc nghién clru Ung
xU cla loai két cau nay la diéu can thiét. Nhiéu nghién ctru gan day
vé két cau lién hgp CFST chiu tai trong tinh da dugc thuc hién vai ca
phucong phép thuc nghiém va mé phéng sé [2-14]. C6 thé thdy, cac
nghién ctu nay mai chi tap trung vao ting xt phi tuyén cla két cau
thanh lién hgp CFST chiu tai trong tinh. Cac nghién ctiu cho loai két
cdu nay chiu tai trong dong dat con rat han ché, méi tap trung vao
mét vai thi nghiém nhu nghién ctiu cila Wang [15] va Varma [16].
Mac du viéc quan sat ing xt dong hoc phi tuyén clia két cau CFST
chiu tai trong doéng théng qua thi nghiém cé thé dang tin cay,
nhung né thudng dét do, tén thdi gian va khong thé ap dung cho
moi tinh hudng. Do d6, s&r dung cong cu mé phéng s6 dugc xem la
Iua chon thay thé hiéu qua dé nghién cdu (ing x cla loai két cau
nay. Cho dén nay, cac phuong phap mé phéng sé thudng dua vao
cac g6i phan mém thuong mai nhu Abaqus, Ls-dyna va Ansys dé
nghién ctu tng x& dong hoc cta két cau lién hgp CFST [17-20]. Co6
thé nhan thdy rdng, trong cac g6i phan mém thuong mai, cac phan
tl s&r dung dé moé phong két cdu CFST thudng la phan ti khéi va
phan tirtam vo va diéu nay lam cho qué trinh mé phong tré nén tén
thai gian, phuc tap trong nhiéu tinh huéng va gay ra nhiing han ché
trong qué trinh thiét ké thuc té [21,22]. D& vugt qua nhugc diém nay,
cAc tac gia dé xuat phat trién mot mé hinh dam cot fiber (mé hinh
thé) d€ phan tich két cdu CFST trong nghién ctu. Cha y & day, moi
phuong phap phan tich phi tuyén tién ti€n déu can xem xét ca hai
nguén phi tuyén chinh la phi tuyén hinh hoc va phi tuyén vat liéu.
Dai vai phi tuyén hinh hoc, diéu nay c6 thé dugc xac dinh théng qua
viéc st dung ham noi suy chuyén vi nhu trong phuang phap phan
t& hitu han truyén théng hodc ham 6n dinh [23]. Ham noi suy
chuyén vi dugc hinh thanh tir ham dang cho trudng chuyén vi, do
do6, dé o6 dugc két qua chinh xac, can st dung nhiéu phan tu trén
mot cau kién, va diéu nay dan dén sy gidm hiéu suat tinh toan. Han
ché nay c6 thé dugc vuot qua bang cach sit dung ham 6n dinh, vi
n6 cho phép xem xét chinh xac anh hudng phi tuyén hinh hoc P-6
chi véi mét hodc hai phan td. Phuong phap nay da dugc phat trién
cho phan tich phi tuyén két cau thép va da chiing minh hiéu qua
hon so véi cac goi phan mém thuong mai [23-25]. Tuy nhién, hién
nay gan nhu chua c6 nghién ctiu nao vé phan tich déng hoc phi
tuyén clia két cau lién hgp CFST st dung ham 8n dinh.

Thép éng

Thép 6ng Thép éng

Thép éng

©.0

Bé tong IGi

O

N

Bé téng 16i Bé tong 16 Bé tang

Hinh 1. Mét s tiét dién dién hinh cia cot CFST

Béting Bétong _

%,

Thép hinh

(a) két cdu nha (b) két cau cau

Hinh 2. Ung dung ctia két cu CFST trong xéy dung [1]

Trong bai bao nay, mét phuang phap tién tién méi két hgp ham 6n
dinh va mé hinh déo phan tan sé dugc phat trién bang ngén ngtt lap
trinh Fortran d& nghién ctu (ng x ddng hoc phi dan héi phi tuyén tinh

cta két cdu khung CFST chiu tai trong dong dat. Phuong phap nay cai
thién thai gian phan tich bang cach nghién cdu chinh xac ting xu phi
tuyén chi véi mot hodc hai phan tir dam cét thay vi st dung cac phan t
khéi va tam vo nhu truyén thong. Thuat gidi phi tuyén dua vao phuong
phap tich phan truc ti€p Newmark- va phuong phap giai lap Newton-
Raphson da dugc phat trién dé gidi cac phuaong trinh vi phan ch dao
clia chuyén déng bdi vi tinh 8n dinh s8 va tinh don gian clia thuat toan
nay. Do tin cay va tinh chinh xac clia phuong phép dé xuét dugc kiém
chuiing théng qua viéc so sénh két qua phan tich vai két qua tir Abaqus.
Két qua cho thdy ring, khi st dung phan ti dam cét d&€ mé phéng,
phuang phép dé xuat dem lai két qua chinh xac va gidm thiéu dang ké
tai nguyén tinh toan.

2. CONG THUC CHO PHAN TU DE XUAT
2.1. Phi tuyén bac hai vé mat hinh hoc P-§
DE& nghién ctiu dnh hudng phi tuyén vé mat hinh hoc do tuang

tac gilta luc doc va momen udn cta phan tir dam cot P-3, nghién
cliu nay da ap dung ham 6n dinh dugc phat trién béi Chen va déng
nghiép [26]. Ham 8n dinh c6 uu diém chinh la c6 thé xem xét cac
Ung x{ phi tuyén vé mat hinh hoc P-6 chi véi mét hodc hai phan ti
trén mot cau kién dam cot, tir dé gidm dang ké thai gian phan tich
mo hinh. Bang cach xem xét mot phan tir dam cot véi d6 cong udn
hai chiéu nhu minh hoa trong Hinh 3 (c), quan hé gitia luc va chuyén
vi clia phan ti d6 dugc suy luan bdi Kim va cac dong nghiép [27]

nhu dudi day:
{AF} =[K, [{Ad} M
[AF}=[AP AM, MM, AM, AM, AT] )
(ad)=[A5 A6, A6, A0, A6, Ag] 3)
EA 4y 0 0 0 o0
L
0o ¢ C, 0 0 0
(k]=| © G G 0 0 0 @
710 0o 0 ¢ ¢, o0
0 0 0 C, C 0
o 0 o o o ¥
i L]

trong d6 P biéu thij luc doc, Myi, My, Mz, va Mz mé td momen &

hai dau ctia phan tdr tuong Ung vdi truc y va z; T la momen xoan; &
dai dién cho bién dang doc truc; 0y;, 0y;, 02, va 0 ddc trung cho goc
xoay cla cac nut & hai dau cha phan t tuong Ung véi truc y va z; ¢
la gbéc xo0én; G la modun cat; E Ia modun dan hoi cta vat liéu; J 1a
hang s6 xodn clia mat cat; A la dién tich; L 1a chiéu dai phan tl; Sin
va San (n=y,2) biéu thi cdc ham 8n dinh tuang Uing véi truc y va z, va
chiing dugc xéac dinh béi cac phuong trinh dudi day:

7\ P, [sin(ﬁ\/pT) - ﬂ'\/;n cos(;a/pj)}

khi P <0
s - 2- 2005(71\/,07) - ﬂ\/; sin(ﬁ\/E) s )
" adp. [ 7, cosh(z|fp,) ~sinh(z [p,) | pe
2-2cosh(y/p,) + 7:[p, sinh(z\[p,)
o[y —snnf]
g - 2- 2cos(7z\/pj) - ﬁ\/;n sm(zr\/;n) ©)
2n T .
7T\ P, [smh(/r\/pT) - ﬂ\/pTJ i PO

2-2cosh(zy/p,) +7/p, sinh(z\[p,)
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trong do6 pn = P/(n?Eln/L?), gid tri P la duong néu nhu luc doc la
kéo va ngugc lai P 1a am néu nhu luc doc la nén.

EA thé hién d6 cling doc truc clia phan t& dam cét fiber, trong
khi Eln va GJ tuong Ung la d6 cliing chéng uén va do cling xoan cua
phan td, nhu sau:

EA=Yw, [iEATj %
t=1 i=1 t

El, = Zszwt[
t=1

El. = ZS:W,(
t=1

i

£42?| ©

thir i {"_'«'
l:fl"i'zr'uﬁ:'
ther s
thép 1 H

-._E =

M I

1

L
=
EE

s | ]

ey
thir bé B
t3ng _
{2} s niri rac mat cat
¥d _didm tich phan
¥ T A W
i T AN -
{_4.1
L |
(b} ph&n bé didém tich phan doc phén tr
M B . M

i i
----- ST
El = hang s6 |
L
b

M
g 'é: r"‘-——-} P #
(MAMIL

() mé hinh hoa két céu thanh béng
phan tf dam cdt cong hai chidu

¥
MG M., A,
L b |
M;,t E._ncl 1P, & My, ¢ X
My, B %"
lz‘/" Z

{d} thanh phén hrc nit va chuyén bj not

v d
I
g4 Oqg
r5. O
Ig, d
Tr;.. l:L- 1 & T8
ry, s 1, d‘c-' I1rd fgdyp X

"{1- dy s
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(&) quy wirc déu cia luc nit va chuyan vi not
Hinh 3. Dé xudt phan tl dam cot fiber cho phan tich két cau thanh lién hgp CFST
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GJ:ZGW{Z(yf+zf)A,} (10)
t=1 i=1 t

trong cac cong thic trén, s dai dién cho s6 diém tich phan phan
bé doc truc ctia phan tir dam cét, nhu duge minh hoa trong Hinh 3
(b); m biéu thi sé luong fiber trong mdt mat ct tai diém tich phan;
wi la trong s6 tich phan tuong Ung; Ei 1a modun dan héi cta vat liéu
thi i*; Ai la dién tich cla fiber th( i, va yi va zi toa d6 dia phuong
cua fiber thit i trong mat cat, tuong Ung vdi hai truc zva y.

2.2. Phituyén vé mat vat liéu

Pé nghién cdu hién tugng lan téa déo moét cach tir tir trén mot
mat cat, bai bao nay ap dung mo hinh phan t& dam cét fiber.
Nguyén tac co ban ctia mé hinh phan t& dam cét fiber la chia mot
phan ti thanh nhiéu doan nhé théng qua cac diém tich phan. Tai
m6i diém tich phan, tiét dién cta phan ti sé dugc chia nhé thanh
moét ma tran cac thg, dugc goi la fiber, nhu dugc minh hoa trong
Hinh 3 (a). Méi fiber dugc dac trung bai cac thong s6 dién tich A, toa
d6 dia phuong tuong (ing vdi truc trong tam (y;, z;), va Ung suat du
tuong Ung néu co. Sau doé, méi thaé sé dugc gan véi mot moé hinh vat
liéu riéng va cdc mod hinh nay sé cap nhat theo tung budc tai trong
trong qua trinh phan tich.

Véc to luc trén mat cit {S(x)} va véc ta luc gia ting trén mat
cit {AS(x)} dugc mé ta nhu sau:
(S =[N(x) M (x) M. (x)] (11)
(AS(x)}=[AN(x) aM,(x) AM,(x)] (12)
Véc to bién dang {s(x)} va véc tg bién dang gia tang trén mat
cit {As(x)} dugc mé ta nhu sau:
sf=le(x) 2(x) 2] (13)
{as(x)} =[Ae(x) Az, (x) Az(x)] (14)
Luc trén mat cit {S(x)} tai mdi diém tich phan duoc tinh toan
dua trén lyc ndt phan tir {AF} va ma tran ham ndi suy luc nhu dugc

mé ta trong biéu thiic duéi day:

{As(x)} =[B(x) [{aF} (15)

1 0 0 0 0 0
[Bol=|-6.(6) (60 ¢ 0 0 0=t g
(6 0 0 (61 £ 0

trong d6 &y(CL) va 8,(¢L) la cac thanh phan chuyén vi ngang
tuong Ung vdi truc dia phuong z va y. Cac gia tri nay dugc xac dinh
dua trén cac biéu thuc sau:

oM, sin(k.£L)
5,(6)= ELK? [é sin(k.L) }L

M, B B sin(szL)
+ i {1 cos(k,&EL) §+7tan(kzL) ]

5.(8) M, [_& sin(kyéL)}_

TELK sin(k, L)

tan(kyL)

(17)

(18)

M
+ I VI:Z [1 - cos(kyﬁL) -+

Yoy

Tiép theo, bién dang clia mat cat sé dugce xac dinh dua trén luc
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mat cit nhu'sau: {As(x)}=[k(x)] {AS(x)} (19
& day ma tran do cing clia mat cat dugc tinh toan theo biéu
thiic dudi day:

m 1 Z; —Vi
[k(x)] = ZE/'A[ Z; Z[Z —)iZi (20)
- Vi V% yi2

Dua vao gia thiét rang mat ct sé tiép tuc phang va vudng géc
vGi truc phan tdr sau khi cé bién dang, véc to gia tang bién dang ctia
fiber doc truc dugc xac dinh théng qua gia tang bién dang ctia mat
cat nhu dudi day:

Ag[(x,y,z)={ai}r {As(x)} (21)

trong céng thictrén {a }" 1a matran hinh hoc tuyén tinh, va ma
tran nay dugc xac dinh theo biéu thic sau:

{a} = -y z I}T (22)

Trong qua trinh Iap, ma tran do cling phén t [K, | va ma tran

dé cling mat cat [k(x)] sé lién tuc dugc cap nhat sau médi budc gia

tang. Noi luc cila mat cat dugc tinh toan bang cach téng hap luc doc
va momen uén doc truc cla tat ca cac fiber, nhu dugc mé ta trong
phuong trinh dudi day:

N " 1
{SR} = M, = ZA[O—A zZ; (23)
M: i=1 _yi

2.3. Phi tuyén bac hai vé mat hinh hoc P-A

Phan nay sé trinh bay anh hudng phi tuyén vé mat hinh hoc P-A
do xoay clia cac phan ti trong khung. Hinh 3 (d) biéu dién mai lién hé
gitia luc va chuyén vi tai cdc nat ctia phan ti dam cét, trong khi Hinh
3 (e) m6 td quy udc diu clia cac luc va chuyén vi tuang tng. Méi quan
hé ddng hoc va can bing cla phan t& ddm cot c6 thé dugc suy ra
théng qua viéc so sanh hai hinh nay va dugc trinh bay nhu sau:

{0} =[T];,.. {AF) (24)

{ad}=[7],,,{Ad.} (25)

{Afc}rz{Ar1 Ary Ary Ay Ay Arg Ary Arg Ay Ary A, Aru} (26)
(s} =[Ad, Ay Ay Ad, Mg M A Ad Ady My Ay M| 27)

& day {Af,} va {Ad,} dai dién cho cac véc to lyc nit va chuyén
vi ndt tuong Uing clia mot phan ti hiiu han dam cot; {AF} va {Ad}

mo ta véc tc luc nat va chuyén vindt ctia phan t& dam cot, trong khi
[T],,,, 1a ma tran chuyén tri va dugc tinh toan nhu dugi day:

-1 0 0 0 0 O 1 0O 0 00
00 -L 0100 L 9 0o
L L
0o 0o -L o000 o L o 1 0| @8
] = L L
[6x12 1 1
0O — 0 0010 —-— 0 0 00
L L
L 9 0000 -L o 0 01
L L
| 0 0 1000 0 0 -1 0 0]

Dung ma tran bién déi tr maéi lién hé ddong hoc va can bang, lién
hé gilta véc tc luc nut va chuyén vi nit dugc xac dinh nhu dudi day:

(A} =]k ){ad,} (29)

trong d6 [K;] I3 ma tran dé ciing phan t{, va dugc tinh toan
nhu biéu thic sau:

[Ki]llez = [T]Z;x]z[Kg](wxb[T]ﬁx]Z (30)

Cong thuc (25) dugc ap dung cho trudng hgp cda phan ti dam
cot khéng cé kha nang xoay. Tuy nhién, néu phan td c6 kha nang
xoay, sé xuat hién luc doc va luc cat gia tang trong phan ta. Cac luc
gia tdng nay co6 thé dugc lién két véi chuyén vi nat thong qua
phuong trinh sau:

(o) =[ &2 ]{ad} (31

trong dé [Kflz b la ma tran d6 ciing phan ti do tac dong xoay

cla cac thanh phan cta khung va ma tran nay dugc xac dinh nhu

dudi day:
K| -|K:
(K2, = _[[KZJJT [[KZ]J (32)
trong do _
0 (M, + M) /T (M, +M,)/T* 00 0
(M M) PIL 0 000
(K2)=|(M,+M,)/1 0 PIL 00 0] 33
0 0 0 000
0 0 0 000
0 0 0 00 0

Bang cach so sanh phuong trinh (24) va (29) v6i nhau, mai lién
hé giita luc va chuyén vi clia phan ti dam cét c6 thé dugc tinh toan
theo cong thuc sau:

{A]pe(ilobal} _ |:K;ilobal:|{Ade} (34)
véi

(ARSI = (Af) + (A} (35)
[k )=k k] o)

3.MOI QUAN HE UNG SUAT - BIEN DANG CHO PHAN TiCH
PONG HOC

3.1. Pudng cong (ing suat - bién dang ctia thép hinh két cau

Quan hé gilfa Ung suat va bién dang ctia thép hinh trong nghién
ctiu nay dugc mo ta thong qua mot mo hinh hai doan, theo dé xuat
cla Tai va déng nghiép [23]. M6 hinh vt liéu nay dugc minh hoa
trong Hinh 4 va dugc biéu dién bang céng thuc (37), 4p dung cho
quy luat ha tai va gia tai lai:

E.s, cho — &S, S¢€,
0, =1fs cho g, <&, <&, (37)
- f)S cho—¢g, <¢, < —&y

trong d6 tham s6 Es la mé dun dan hoi clia thép hinh, fys va gys
tuong Ung la tng sudt va bién dang chay trong thép hinh. Chay,
bién dang cuc han dugc lua chon 1a ews = 0,1 cho thép dap ngudi va
thép cudng dé cao va 0,2 cho thép két cau théng thudng.

3.2. Pudng cong Ung suit - bién dang cta cta bé tong bi
kiém ché

K&t cau thép hop gitp kiém ché su nd ngang cla 16i bé tong, do
dé, dan dén su cai thién dang ké vé ca cudng do va do déo cla bé
téng trong két cau CFST. Trong nghién ctiu nay, méi quan hé gilra
Ung sudt va bién dang clia bé tong nhéi chiu tai trong dong sé dugc
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xem xét theo Hinh 5, dua trén cong trinh nghién ctiu ctia Mander va
déng nghiép [28]. Giai doan dau kéo dai tir 0 dén gia tri bién dang €
trong vling nén va dugc biéu thi nhu sau:

(fc;kr)/(r—l+k')

cho 0<e <¢,

f choe,<e <¢,
o, = . . , (38)
100(f, —a.f,)(0.015-¢ ) +a.f, cho &, <& <&,
a.f. cho &, >¢,,
VGi
k=% (39)
&

cc
trong d6 o la cudng dé nén trong khi e 1a bién dang nén tuong
ung.
_ E,
Ec - (f;c/gcc)
Théng tin vé cac tham s6 Eq, e, £, nhan t6 suy gidm cudng do,
va ap luc ngang gay ra kiém ché su nd ngang clia bé tdng c6 thé tim
thay trong nghién ctu cla Liang [29]. Theo dé, cudng d6 nén cla
bé tong bi kiém ché trong thép 6ng dugc xac dinh nhu dudi day:
£ cho ¢, <¢, <e¢,,=0,005

[(

(40)

0,={100(f, -, f. )(0.015-¢,) +a.f,. choe,, =0,005<¢,<e,,=0,015 (41)
af. cho ¢,>¢,,=0,015
(s}
.| Men a
= - foc
f /
—Eus —Eyg |fFs tcfee
. [
i “cly -
Kéo Kéo for
Hinh 4. Quan hé (ing sudt va bién dang Hinh 5. Quan hé ting sudt va bién dang

clia thép hinh két cdu cla bé tong kiém ché
Trong vung bé tong chiu kéo, ting suat kéo dugc gia thiét la tang

tuyén tinh téi gid tri 0,64/ .. Vi bién dang kéo tang tuong ling tdi

khi bé tdng nut. Sau khi bé tdng nut, iing suat kéo dugc xem sét la
gidm tuyén tinh tGi gia trj 0.

4. THUAT GIAI PONG HOC PHI TUYEN

Dé thuc hién phan tich déng luc hoc phi dan hoi phi tuyén tinh
cho khung lién hgp, mét thuat gidi phi tuyén da dugc phat trién dua
trén phuong phap tich phan truc ti€p Newmark [30] va phuong
phap giai Iap Newton-Raphson d€ giai cac phuang trinh vi phan cha
dao clia chuyén déng bai vi tinh 6n dinh s6 va tinh don gian cda
thuat toadn nay, nhu dugc minh hoa trong Hinh 6. Phuong trinh gia
tdng ca chuyén déng ctia mot két cau cé thé dugc biéu dién bing
phuong trinh dudi day:

[M]{ADHN} n [C]{ADHAI} n [KT]{ADH-AI} _ {AFH-AI} (42)

trong d6 [M] la ma tran khéi lugng, [C] la ma trén can nhet,
va [K;] la cac ma trdn do cing ti€p tuyén; {AD} ky hiéu cho véc
to gia tdng gia téc, trong khi {AD} la véc to gia tdng van toc, va
{AD} la véc to gia tang chuyén vi; {AF,} la véc to gia tang luc

ext

Nngoai; va cac chisé ¢ va ¢+ At dugc st dung dé mo ta cac gia tri &
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thai diém ¢ va 7+ Az . Ma tran can nhét [C] c6 thé dugc xac dinh
dua vao céng thuc Rayleigh [31], nhu dudéi day:

[C]=a,[M]+ B [K:] (43)

& day «,, latham s6 can nhét ti lé vai khéi lugng, va S, biéu
thi hé s6 giam chan ty & véi dé cung.

Gia t6c va van t6c gia tang & vong lap dau tién clia moi budc
thai gian c6 thé dugc tinh bdng phucng phap gia téc trung binh cla
ho Newmark véi cdc tham s6 (y=1/2and S =1/4) [30], nhu céc
phuong trinh dudi day:

N +AL 1 1+AL 1 Vi 1 N
T e B LB BT

{AD.HAI} :ﬁ{ADHAt} _%{Df} +[1_2}/ﬁjAt{Dl} (45)

Thay thé phuong trinh (44) va (45) vao trong phuang trinh (42),
gia tdng chuyén vij ctia két cau c6 thé dugc tinh toan nhu sau:

[K]{aD >} ={aF} (46)

trong dé [KJ biéu thi ma tran dé cliing hiéu qua va {Aﬁ} la

dang gia tang cla véc ta luc hiéu qua, nhu dudi day:
[K]=[K, ]+ ——[M]+ 4 [c] (47)

ﬂ A B-A
[ 2; ]AI{D‘}}[C] (48)

e e }[Mh{

Hinh thanh cac ma tran
(Y, [o]. [ar] va {ar.} trong cdng thae (42)

Y

Hinh thanh céc ma trdn | £ | trong céng thac (47),

jar] rong chng thae (45)

Tinh todn
I A trong cona thire (46) (D), ={D}, + {AD)

{AF} F

=

¥

Trd wit cde aid tri
Ak B =oAL, ofE )

Tinh todn cac dac trumg oda mat cat

!

Hae dinh wie ta lue khang ofa két ciu. le quan tinh vh
luic cin nhdit

!

Tinh todan e khéng cin biing

Q!::i/":‘;
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Hinh 6. So d6 phan tich dong hoc phi dan héi phi tuyén tinh
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Phuang phap giai lap Newton-Raphson sé dugc st dung dé loai
bo céc luc khéng can bang trong méi budc. Chuyén vi téng céng,
van téc téng cong va gia t6c tdng cong tai thai diém ¢+ At dugc
cap nhat dua trén vectd chuyén vi gia ting {AD’*A‘} & 1an 13p dau
tién (k =1) cGia mdi budc gia tang va duoc tinh toan trong cac biéu
thic dusi day:

{D[+A[} _ {Dz} + {ADHAI} (49)

(D) = [1 —;ﬂ]m{ﬁ’} +(1 —;]{D’} o] o

A 1 2l 1 2l 1 1+AL
R ) v e G

5. KIEM CHUNG VA AP DUNG

Trong muc nay, hai vi du s6 sé dugc thuc hién dé kiém ching
tinh chinh xac va hiéu qua tinh toan cia phuong phap dé xuat trong
nghién cdu vé iing xr dong hoc phi dan héi phi tuyén tinh cta két
cau lién hgp CFST dudi tac dung cla dong dat. Két qua tir phuong
phap dé xuat sé dugc so sanh vai két qua tir chuang trinh phan tich
thuong mai Abaqus. Bang viéc st dung cac cong thic da thiét lap
cho phan t&r dam cét, mot chuang trinh may tinh sé dugc phat trién
bang ngén ngir 1ap trinh Fortran @& st dung trong qua trinh phan
tich. D6i vai tat ca cac vi du, hai tran dong dat xay ra & Northridge va
San Fernando véi cudng dé khac nhau sé dugc st dung lam di liéu
dau vao cho qua trinh phan tich va danh gia [32], dugc minh hoa
trong Hinh 7 va Bang 1.

(a) Dong ddt El Centro
Hinh 7. Ban ghi clia cac dong dat.
Bang 1 Budc thdi gian va gia téc mat dat cuc dai cha tran dong dat

(b) Dong dat San Fernando

s " . Gia toc mat
bongdat  Nam Bugc thoi Topg thoi dat cuc dai
gian (s) gian (s)
(9)
El Centro 1940 0,020 31,18 0,319
>an 1971 0,010 41,64 1,160
Fernando

5.1. Cétlién hgp chiu tai déng dat

Vi du nay dugc thuc hién dé kiém ching tinh chinh xac cda
phuong phap dé xudt bang cach so sanh két qua thu dugc tu
phuong phap dé xuat vai két qua ti Abaqus. Cau hinh, kich thuéc
va tiét dién cta cot lién hgp chiu tai trong dong dat dugc minh hoa
trong Hinh 8 (a). K&t cau cdt dugc mé hinh hod nhu hé mét bac tu
do véi khoi lugng tap trung & dau c6t M = 10 Ns?/m. M6 hinh va su
rdi rac tiét dién trong chuang trinh dé xuat dugc thé hién trong Hinh
8 (b). Chu y & day, vat liéu dugc st dung la tuong ty cho tat ca cac
tinh huéng dong dat phan tich. V6i két cau thép hép, cusng dé chay
déo vat liéu thép la fys = 300,0 N/mm?, va m6 dun dan héi E =
2,00x10° MPa. Trong khi d6, cudng d6 chiu nén mau lap phuong cta
bé téng la f’ = 30,0 MPa va sé dugc chuyén déi thanh cudng dé nén
dang tru tron. D3Si vai mé hinh Abaqus, 16i bé tong clia cot duge mé
hinh bang phan ti khéi C3D8R, trong khi thép hép bén ngoai dugc
mé hinh bang phan ti tdm S4R. Phan t tdm S4R dugc st dung dé

mo phong cho thép hop vi loai phan ti nay la phu hgp nhat cho
dang két cdu thép thanh moéng [33]. Lién két *SURFACE-TO-
SURFACE dugc st dung dé mé ta lién két gitia 16i bé téng va thép
hop. Bén canh do, lua chon *INERTIA MANAGER dugc st dung dé
gan khoi lugng tap trung va tham sé a,,. Vat liéu bé tong dugc mé
phdng st dung mo hinh *CONCRETE DAMAGED PLASTICITY, trong
khi d6 vat liéu thép dugc mé ta bang maéi quan hé Ung suat bién
dang hai doan bi-linear. Mét nghién cliu d6 nhay cling da dugc thuc
hién dé lua chon kich thudc lugi phan ti cho mé hinh trong Abaqus
vGi két qua va thdi gian phan tich hgp ly. Sau phan tich héi ty, 1600
phan ti khéi C3D8R dugc st dung dé mé hinh cot bé téng 16i trong
khi két cau thép hop lai dc mo6 phong béi 1600 phan ti tdm S4R.
Bigm

M s Quan sat
the i

Phan tir dam cit [
lién horp ol xudt ™

thiy
hép ™

5000

Chuyén déng

nén dit

P, g
Chuyan déng
nén dat

o

(a) cdu hinh, kich thudc va tiét dién tuong
ling ctia cgt lién hgp

(b) md hinh va su roi rac mdt cdt thanh cdc
thd trong chuong trinh dé xudt

E I
£ a4

E Y | narrina
s 0 Yywe e

W,

(c) phan ting dan hai cta cot khi chiu dong
ddt El Centro

(d) phan ting phi dan hoi phi tuyén tinh cda
0t khi chiu dong dat El Centro

(e) phdn ting dan hoi cda cdt khi chiu dong
ddt San Fernando
Hinh 8. (6t lién hgp chiu téi dong dat
Phan ting chuyén vi dinh cla cot theo thdi gian gitta phan tich
bdng chuong trinh dé xuat va Abaqus cho ca hai dang phan tich: (i)
dan hoi, va (ii) phi dan hoi phi tuyén tinh dugc so sanh trong Hinh 8
(c) - (d) cho dong dat El Centro va Hinh 8 (e) - (f) cho dong dat San
Fernando. K&t qua phan tich tir chuong trinh dé xuat gan nhu tuong
déng vai két qua tur Abaqus. Chuyén vi dinh clia cdt dudi cac dong
d4t va cac phan tich khac nhau dugc téng hop trong Bang 2. C6 thé
thay, mét su tuong déng trong két qué chuyén vi dinh cuc han dugc
tién doan bai hai chuong trinh 1a gan nhu nhau. Déi véi dong dat El
Centro, ti lé gilta chuyén vi dinh cuc han phan tich bdi hai chuong
trinh chi khac nhau duéi 0,5 % cho phan tich dan hoi va duéi 8,6 %
cho phan tich phi dan héi phi tuyén tinh. Tuong tu véi déng dat San
Fernando, cac gid tri khac nhau nay an luot 13 0,1 % va 8,9 %. D& xem
xét hiéu qua tinh toan s6 clia chuang trinh da dé xuat, mot may tinh
vGi cau hinh Core i7-3930K va RAM 32,0 GB da cung dugc sir dung
cho ca hai phuong phéap phan tich. K&t qua cho thay, véi dong dat
El Centro va cho phan tich phi dan héi phi tuyén tinh, chuong trinh
dé xuat da phan tich két cau cot chitrong 15,2 gidy trong khi Abaqus
da phan tich cot dé trong 31,0 phut. Diéu nay cho thay hiéu qua
phan tich s6 clia phuong phap da dé xuat la dang ké, gap hon 122
lan chuong trinh Abaqus. Nhu vay, c6 thé thdy rang chuong trinh
dugc dé xuat c6 do chinh xac va hiéu qua tinh toan cao khi st dung
dé phan tich déng hoc phi dan héi phi tuyén tinh c6t lién hgp chiu
tai trong dong dat.

() phdn ting phi dan hai phi tuyén tinh cia
CGt khi chiu déng ddt San Fernando
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Bang 2 So sanh chuyén vj dinh clia cét lién hop chiu dong dat.

Dong dat Loai phan tich Gia tri _ Chuyén vi dinh —Afaqlf,s
Dé xuat Abaqus bé xuat

Dan hoi LSn nhat 92,0 91,5 0,995

‘g Nho nhat -73,3 -73,0 0,996

§ Phi dan hoi phi tuyén tinh LSn nhat 93,9 85,8 0914

- Nho nhat -75,1 -73,2 0,975

8 Dan hoi LSn nhat 202,2 201,9 0,999

E Nho nhat -186,4 -186,2 0,999

2 Phi dan hoi phi tuyén tinh LSn nhat 185,6 169,0 0,911

§ Nho nhat -150,6 -139,9 0,928

5.2. Khung phéng lién hop chiu tai trong dong dat

Vi du ti€p theo la mét khung céng lién hgp chiu tai trong déng
dat vai cac dac tinh vat liéu va hinh dang hinh hoc nhu trén Hinh 9
(a). Vi khéng c6 két qua cua thi nghiém nén chuong trinh Abaqus sé
dugc sir dung cho muc dinh kiém chiing tinh chinh xac ctia chuang
trinh dé xuat. Mé hinh va su rdi rac mat ct trong chuong trinh dé
xudt dugc trinh bay trong Hinh 9 (b). Tuong tu nhu vi du trudc,
cudng do chay déo vat liéu thép la fys = 300,0 N/mm?, va mé dun dan
héi E = 2,00x10° MPa trong khi dé cudng dé chiu nén mau lap
phuong cla bé tong la f¢ = 30,0 MPa. D&i v6i mé hinh Abaqus, cling
nhu vi du trudc, 16i bé tdng dugc mé hinh bang phan tirkhi C3D8R,
trong khi thép hop bén ngoai cét va dam thép hinh chit | dugc mo
hinh béng phan ti tdm S4R. Lién két *SURFACE-TO-SURFACE dugc
st dung dé mo ta lién két gitia 16i bé téng va thép hop. Bén canh dé,
Iua chon *INERTIA MANAGER dugc st dung dé gan khéi lugng tap
trung va tham sé a,,. Vat liéu bé tong dugc mé phéng st dung moé
hinh *CONCRETE DAMAGED PLASTICITY, trong khi d6 vt liéu thép
dugc mo ta bang méi quan hé Ung suat bién dang hai doan bi-
linear.

)

(a) cdu hinh, kich thuéc va tiét dién tuong (b) md hinh va su roi rac mét cdt thanh cdc
ting ctia cdt lién hgp thé trong chuong trinh dé xudt

.I.:-I !v'-b-.\-'v‘!'t-l\"‘lm.":.\‘ ANV AR “

(d) phan ting phi dan hoi phi tuyén tinh cda
¢0t khi chiu dng dat El Centro

(c) hhdn ting dan hoi ca cdt khi chiu déng
dat El Centro

(e) phan ting dan hdi ca cot khi chiu dong  (f) phdn ding phi dan hai phi tuyén tinh cda
ddt San Fernando ¢0t khi chiu dng ddt San Fernando
Hinh 9. Khung phéng lién hop chiu tai trong dong dét
Pudng cong chuyén vi dinh cla cot theo thdi gian gilra phan
tich bang chuong trinh dé xuat va Abaqus cho ca hai dang phan
tich: (i) dan héi, va (i) phi dan hoi phi tuyén tinh dugc so sanh trong
Hinh 9 (c) - (d) cho dong dat El Centro va Hinh 9 (e) - (f) cho déng
dat San Fernando. K&t qua tur chuong trinh dé xuat gan nhu trung
khdp vai két qua tir Abaqus. Chuyén vi dinh clia cot dudi cac dong
dat va cac phan tich khac nhau dugc téng hgp trong Bang 3. C6 thé
thdy, mot su tuong déng trong két qua chuyén vi dinh cuc han dugc
tién doan bai hai chuong trinh la gan nhu nhau. Déi v6i dong dat El
Centro, ti 1& gilta chuyén vi dinh cuc han phan tich bai hai chuong
trinh chi khac nhau duéi 0,8 % cho phan tich dan hoi va duéi 6,7 %
cho phan tich phi dan héi phi tuyén tinh. Tuong ty vai dong dat San
Fernando, cac gia tri khac nhau nay 1an lugt 1a 0,1 % va 3,0 %. D& xem
xét hiéu qua tinh toan s6 clia chuang trinh da dé xuat, mét may tinh
vGi cau hinh Core i7-3930K va RAM 32,0 GB da cuing dugc st dung
cho ca hai phuong phéap phan tich. Két qua cho thay, véi dong dat
El Centro va cho phan tich phi dan héi phi tuyén tinh, chuong trinh
dé xuat chi phan tich két cau khung CFST trong 47,75 gidy trong khi
Abaqus da phan tich khung trong 101,8 pht. Diéu nay cho thay
hiéu qua phan tich s clia phuang phap da dé xuat |a dang ké, gap
gan 128 lan chuang trinh thuong mai Abaqus. Diéu nay chimg minh
rang phuong phap da dé xuat c6 thé phan tich chinh xac iing xt phi
tuyé€n clia dam khung lién hop chiu tai trong déng dat véi hiéu suat
tinh toén cao.

Bang 3 So sanh chuyén vi dinh clia khung phang lién hop chiu dong dat.

Dong dat Loai phan tich Gia tri — Chuyén vi dinh A‘baqurs
Pé xuat Abaqus Pé xuit
o Pan héi Lén nhat 109,5 1104 1,008
‘é Nho nhat -98,2 -98,9 1,007
U Phi dan héi phi tuyén tinh Lén nhat 70,8 66,9 0,945
w Nho nhat -85,2 79,5 0,933
'8 Pan hoi Lén nhat 141,9 141,7 0,999
< g Nho nhat -128,5 -128,6 1,001
wn g Phi dan héi phi tuyén tinh Lén nhat 169,3 165,0 0,975
L Nhé nhat -309,6 -300,2 0,970
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6. KET LUAN

Mét phuong phap tién ti€n mai da dugc phat trién thanh cong
bdng ngén ngir 1ap trinh Fortran. Phuong phap nay két hop ham én
dinh va mé hinh déo phan tan vao trong phan tirdam cét tha (fiber),
nham tién doan tng xt ddng hoc phi dan hoi phi tuyén tinh cta két
cdu lién hgp CFST chiu tai trong ddng dat. Cac két qua chinh thu
dugc nhu sau:

(1) Phuong phap dugc dé xuat cé kha nang phan tich chinh xac
va hiéu qua ting xt dong hoc phi dan héi phi tuyén tinh cta két cau
lien hgp CFST chiu tai trong dong dat bang viéc sir dung phan t
dam cét. K&t qua phan tich tir chuong trinh dé xuat gan nhu tuang
déng véi két qua tir Abaqus cho ca két ciu cét lién hgp CFST, va
khung lién hgp CFST kich thudc 16n. Do dé, phuong phéap da dé xuat
hidia hen sé cung cdp mot céng cu hitu ich cho thuc hanh thiét ké
khang chan két cau lién hgp CFST.

(2) S dung cing mot may tinh cé cdu hinh Core i7-3930K va
RAM 32,0 GB cho ca hai phuong phap phan tich, két qua cho thay
rang, vGi déng dat El Centro va phan tich phi dan héi phi tuyén tinh,
chuong trinh dé xuat phan tich két cau khung CFST chi trong 47,75
giay, trong khi Abaqus da mat 101,8 phut dé phan tich khung tuong
tu. Diéu nay cho thay hiéu qua vuot trdi trong phan tich sé cla
phuong phap dé xuat, gap gan 128 lan so véi chuong trinh thuong
mai Abaqus.

TAILIEU THAM KHAO

[1] Han Lin-Hai, Li Wei, Bjorhovde Reidar (2014), "Developments and advanced
applications of concrete-filled steel tubular (CFST) structures: Members", Journal of
constructional steel research, 100: 211-228.

[2] Binh CT), "Nghién ctiu thuc nghiém c6t 6ng thép nhéi bé tong trong diéu kién
chdy", Dai hoc kién tric Ha Noi.

[3] Danh Nguyén Thé, Nghiém Doan Ngoc Tinh, Quy Phan Thij Tugng, Lan Nguyén Thi
T0, Hiéu Nguyén Van, Cudng Ngd Hiiu (2024), "Phan tich tinh phi tuyén hinh hoc va vit liéu
cdu kién dam-cot 6ng thép tron nhoi bé tong", Tap chi Khoa hoc Céng nghé xdy dung
(TCKHCNXD)-DHXDHN, 18 (1V): 13-25.

[4] Thai Huu-Tai, Kim Seung-Eock (2011), "Nonlinear inelastic analysis of concrete-
filled steel tubular frames", Journal of Constructional Steel Research, 67 (12): 1797-1805.

[5] Wang Wen Da, Han Lin Hai, Zhao Xiao Ling (2009), "Analytical behavior of frames
with steel beams to concrete-filled steel tubular column”, in Journal of Constructional Steel
ResearchEd. Editors|, Publisher|, Place Published|, Pages|.

[6] Lee Seong-Hui, Uy Brian, Kim Sun-Hee, Choi Young-Hwan, Choi Sung-Mo (2011),
"Behavior of high-strength circular concrete-filled steel tubular (CFST) column under
eccentric loading", Journal of Constructional Steel Research, 67 (1): 1-13.

[7] Han Lin-Hai, An Yu-Feng (2014), "Performance of concrete-encased CFST stub
columns under axial compression", Journal of Constructional Steel Research, 93: 62-76.

[8] Cai Jingming, Pan Jinlong, Li Guanhua, Elchalakani Mohamed (2023), "Behaviors
of eccentrically loaded ECC-encased CFST columns after fire exposure”, Engineering
Structures, 289: 116258.

[9] Han Lin-Hai, He Shan-Hu, Liao Fei-Yu (2011), "Performance and calculations of
concrete filled steel tubes (CFST) under axial tension", Journal of Constructional Steel
Research, 67 (11): 1699-1709.

[10] Ren Qing-Xin, Han Lin-Hai, Lam Dennis, Hou Chao (2014), "Experiments on
special-shaped CFST stub columns under axial compression", Journal of Constructional Steel
Research, 98: 123-133.

[11] Yang You-Fu, Han Lin-Hai (2012), "Concrete filled steel tube (CFST) columns
subjected to concentrically partial compression", Thin-walled structures, 50 (1): 147-156.

[12] Liao Fei-Yu, Han Lin-Hai, He Shan-Hu (2011), "Behavior of CFST short column and
beam with initial concrete imperfection: Experiments", Journal of Constructional Steel
Research, 67 (12): 1922-1935.

[13] Zeng Jun-Jie, Zheng Yu-Wen, Liu Feng, Guo Yong-Chang, Hou Chao (2021),
"Behavior of FRP Ring-Confined CFST columns under axial compression”, Composite
Structures, 257:113166.

[14] Furlong Richard W (1967), "Strength of steel-encased concrete beam columns",
Journal of the Structural Division, 93 (5): 113-124.

[15] Wang Jingfeng, Pan Xuebei, Peng Xiao, Wang Jiaxin (2019), "Seismic response
investigation and analyses of end plate moment-resisting CFST frames under pseudo-
dynamic loads", International Journal of Steel Structures, 19: 1854-1874.

[16] Varma Amit H, Ricles James M, Sause Richard, Lu Le-Wu (2004), "Seismic behavior
and design of high-strength square concrete-filled steel tube beam columns", Journal of
Structural Engineering, 130 (2): 169-179.

[17] Kopuri NAGK Manikanta, Priyadharshani S Anitha (2022), "Numerical analysis of
concrete filled steel tube columns using ABAQUS", Materials Today: Proceedings, 65: 3476-
3482.

[18] Lavanya J, Elangovan R (2017), "The structural behaviour of concrete filled steel
tubular columns", International Research Journal of Engineering and Technology, 4 (6): 209-
15.

[19] Qu Haiyan, Li Guogiang, Chen Suwen, Sun Jianyun, Sozen Mete A (2011),
"Analysis of circular concrete-filled steel tube specimen under lateral impact", Advances in
Structural Engineering, 14 (5): 941-951.

[20] Zhou Kan, Han Lin-Hai (2019), "Modelling the behaviour of concrete-encased
concrete-filled steel tube (CFST) columns subjected to full-range fire", Engineering
Structures, 183: 265-280.

[21] Thai Huu-Tai, Uy Brian, Khan Mahbub, Tao Zhong, Mashiri Fidelis (2014),
"Numerical modelling of concrete-filled steel box columns incorporating high strength
materials", Journal of Constructional Steel Research, 102: 256-265.

[22] Wang Wen-Da, Han Lin-Hai, Zhao Xiao-Ling (2009), "Analytical behavior of
frames with steel beams to concrete-filled steel tubular column®, Journal of Constructional
Steel Research, 65 (3): 497-508.

[23] Thai Huu-Tai, Kim Seung-Eock (2011), "Second-order inelastic dynamic analysis
of steel frames using fiber hinge method", Journal of Constructional Steel Research, 67 (10):
1485-1494.

[24] Thai Huu-Tai, Kim Seung-Eock (2008), "Second-order inelastic dynamic analysis
of three-dimensional cable-stayed bridges", Steel Str, 8: 205-214.

[25] Thai Huu-Tai, Kim Seung-Eock (2015), "Second-order distributed plasticity
analysis of steel frames with semi-rigid connections", Thin-Walled Structures, 94: 120-128.

[26] Chen Wai-Fah, Lui E. M. (1987), Structural Stability: Theory and Implementation,
New York: Elsevier.

[27] Kim Seung-Eock, Choi Se-Hyu (2001), "Practical advanced analysis for semi-rigid
space frames", International journal of solids and structures, 38 (50-51): 9111-9131.

[28] Mander John B, Priestley Michael JN, Park R (1988), "Theoretical stress-strain
model for confined concrete", Journal of structural engineering, 114 (8): 1804-1826.

[29] Liang Qing Quan (2009), "Performance-based analysis of concrete-filled steel
tubular beam—columns, Part I: Theory and algorithms", Journal of Constructional Steel
Research, 65 (2): 363-372.

[30] Newmark Nathan M (1959), "A method of computation for structural dynamics",
Journal of the engineering mechanics division, 85 (3): 67-94.

[31] Rajasekaran Sundaramoorthy (2009), Structural dynamics of earthquake
engineering: theory and application using MATHEMATICA and MATLAB, Elsevier.

[32] Database PEER Ground Motion (2013), "Pacific Earthquake Engineering Research
Center ", Ed. Editors|, Publisher], Place Published|, Pages|.

[33] Kong Zhengyi, Hong Shaozheng, Vu Quang-Viet, Cao Xianlei, Kim Seung-Eock, Yu
Bo (2020), "New equations for predicting initial stiffness and ultimate moment of flush end-
plate connections", Journal of Constructional Steel Research, 175: 106336.

ISSN 2734-9888 | 05.2024 XAYDUNG |73



NGHIEN CUU KHDA HOC

ENgay nhan bai: 04/01/2024 MNgay slfa bai: 02/01/2024 ENgay chap nhan dang: 15/3/2024

Quan diém cua cac beén lién quan vé vét nut
bé mat duong beé tong xi mang é cac du an

giao théng néng thén

Analysis of stakeholders' perspectives on surface cracks in cement concrete pavements

for rural road projects
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TOM TAT

Nirt bé mat cia duing bé tang xi mang (BTXM) & céc du én dudng
giao thong ndng than thuang xuyén xay ra va ca anh hudng lan dén
higu qua st dung. 0 nutc ta viec sita chita céc vét virt nay thudng
tiéu ton hang tram ty dang hang nam. Bang phan tich tdng quan ket
hop phang van chuyén gia, nghién ciu nay xéc dinh duge |6 nguyén
nhan co thé gay ra vét nit bé mat cia duing BTXM & TP Can The.
Nghién ctu sir dung bang cau hai dé thu thap sd ligu vai 129 dai
tirgng khao sat hign dang lam viéc & cac don vi va co quan ca lign
quan dén quén [y, thigt ké va thi cong cac du an duang giao thong
ning than. K&t qua phan tich cho théy céc bén lién quan ca sy nhét
quén cao khi danh gig mirc di xay ra va mirc do tac dang cia cac
nguyén nhan gay ra vét not. Dua vao mirc da rii ro xay ra vét nit,
nghién citu nay ciing da x&p hang cac nguyén nhan trén. 3 nguyén
nhan hang dau la: cudng da bé tong xi méng chua dii kha néng chiu
|irc theo thigt ke; tai trong vuot qué kha ndng chiu lec cho phép dan
den bign dang va not vit; béo duing khang dang quy dinh trong qué
trinh thi cong; chdm hodc khang thueng xuyén bao tri; va ty le
nurée/xi méng cao trong cép phdi. Ket qua cia nghién ciu nay ca
the |a co so tdt cho cac nha quéan Iy va don vi thye hign céac du an
giao thang nang than tham khao va van dung vao thye tién.

Tir khda: Nt bé mat; nguyén nhan; bé tdng xi mang; giao thang nang
than.

ABSTRACT

Surface cracking in cement concrete roads within rural road
projects often presents significant efficiency challenges. Annually,
the country incurs repair costs totaling hundreds of billions of YND
due to these cracks. Through a comprehensive analysis
supplemented by expert interviews, this study identified [B
potential causes of surface cracks in concrete roads in Can Tho
city. Utilizing questionnaires, data was collected from 129 survey
participants currently engaged in units and agencies responsible
for the management, design, and construction of rural road
projects. The analysis reveals a high level of consensus among
stakeholders regarding the occurrence and impact of these crack-
inducing factors. Additionally, the study ranked these causes based
on their risk level. The top five causes include insufficient strength
of cement concrete as per design specifications, excessive |oads
surpassing the allowable bearing capacity resulting in deformation
and cracking, inadequate maintenance during construction,
delayed or irreqular maintenance, and a high water/cement ratio
in the mix. These findings offer valuable insights for managers and
implementing units of rural transport projects, serving as a
practical reference for application in real-world scenarios.
Keywords: surface cracks; causes; cement concrete pavement;
rural roads.

1.DAT VAN BE

Néng nghiép, néng dan, néng thén cé vi tri chién lugc trong
su nghiép xay dung va bao vé T8 qudc. Mot trong nhiing dinh
hudng 16n dé s6m dat dugc muc tiéu nudc ta co ban trd thanh
nudc cong nghiép theo hudng hién dai la phat trién néng
nghiép va kinh t& néng thén gan véi xay dung néng thon mai.
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bay la chu truong ding dén, phu hgp nham nang cao nang luc
san xuat cling nhu ddi séng clia ngudi dan néng thon, nhat la
trong diéu kién nén nédng nghiép nuéc ta dang duing trudc nhiéu
thach thuc cGa qua trinh hdi nhap. Do d6, phat trién néng
nghiép, kinh t&€ nédng thén gén vai xay dung ndng thon mai la
nhiém vu quan trong clia Pang va Nha nudc ta.
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Tai néng thon, viéc xay dung co s ha tang néi chung va dudng
giao théng néi riéng dugc chi trong quan tam. Thuc té cho thay,
két cau mat dudng bang BTXM trong 10 nam trd lai day trén ca nudc
no6i chung dugc st dung nhiéu, nhat la déi vsi dusng giao thong
néng thén. Bai vat liéu dia phuong sén c6, nhan céng dia phuong
ré, thiét bi thi cdng, phuang phép thi cong don gian, tudi tho cao
hon céac loai mat dudng khac (lang nhua, tham nhdp nhua,...).
Khéng thé phl nhan nhiing lgi ich ma dudng bé tdng mang lai,
chdng han nhu thi céng dé dang, nhanh chéng véi chi phi thap va
d6 bén cao. Tuy nhién, du da cé su ho trg chuyén mén cla can bo
ky thuat nhung khong phai cong trinh dudng giao thong nao cling
thuc hién hiéu qua, dam bao chat lugng ky thuat va my thuat. Qua
trinh trién khai, nhiéu dia phuong da lam t6t van dé té chuc trién
khai lam dudng BTXM trong céc khdu chudn bi, thi cong va bao
dudng, cling c6 nhiéu dia phuong lam chua tét .

Viéc dau tu két cau ha tang néng thon ciing con mot s6 kho
khan va han ché. Trudc hét lay thic clia ngusi dan déi vai viéc bao
vé mat dudng, duy tu, bdo dudng van con tu tudng tréng chd, y lai
vao Nha nudc. Thi hai, viéc huy déng nguén luc, gidi phong mat
bang tai mot s6 dia phuong con gap nhiéu khé khan. Thit ba, cong
tac lanh dao, chi dao, diéu hanh ctia mét s6 cap Uy, chinh quyén dia
phuong chua chl déng. Thit tu, cdng tac tuyén truyén trong nhan
dan chua kip thai. Thit nam, kinh phi dau tu con han ché, dia hinh
kho khédn nén viéc mé cac tuyén dudng mai gap kho. Thit sau, dac
biét 1a yéu t6 chat lugng céng trinh dudng giao théng néng thén
van con nhiéu tén dong can khac phuc nhdm gidm thiéu cac chi phi
bao tri, stia chira cho hé théng cng trinh giao théng nay.

Vi vay, nghién clu nay phan tich cdc nguyén nhan chu quan,
khach quan xay ra vét nit gay anh hudng dén chat luong cla cac
du an dudng ndng thén. Day la mot van dé cap bach, can dugc quan
tdm, nghién ctu khdp ca nudc; tu d6 dé ra cac gidi phap cu thé va
kha thi nhat dé giam thiéu hu héng, bdo dam chat luong va téi uu
héa chi phi quan ly vé bao tri va stta chita. Pham vi ctia nghién ctru
la cdc du &n dudng BTXM néng thén thudc nhém C trén dia ban TP
CanTho.

2. TONG QUAN VAN DE NGHIEN CUU

Van dé chat lugng dudng giao thong néng thén rat thuding dién ra
do nhiéu tinh chat tac ddng nhu phuong phép thi cdng don gian, gia
¢6 nén dat dudi nén khéng dat, quan ly bao dudng, bao tri khé khan, vv.
Tuy nhién s6 lugng nghién ctu vé van dé nay con kha han ché, chiiyéu
cac nghién cliu tap trung vao xiéc xu ly, thay thé va gia cuong dudng
BTXM 6 céc cong trinh giao thong ndng thon mdi hién nay.

NUt bé mat xay ra hau hét & cac dy an dau tu xay dung dudng
giao théng ndng thén. Dya vao phan tich téng quan da c6 moét sé
cdng trinh nghién ctu lién quan gan nhu sau:

- Trong nudc: B6 GTVT (2011) da phan tich va danh gia thuc té
hoat déng va chira cac van dé con ton tai, thi€u sot va han ché trong
cdéng tac quan ly chat lugng céng trinh giao thong tir cac bén tham
gia trong giai doan tu van thiét ké va giai doan thi céng. Trong do,
khong dam bao d6 chat clia nén dat la mot nguyén nhan gay vét
nut mat dudng cong trinh giao tong. Dua vao két qua phan tich, tac
gia dé xuat cac 07 gidi phap nham han ché cac ton tai. Tham (2019)
da phan tich nguyén nhan xay ra nut dudng bé tong xi mang la do
sat truot, |8 16i va lun nut, dan dén hu bé, mat di hinh dang ban dau
lic mdi xay dung, da téng két tir nhimng dot ngap lut vita qua cho
thay cac giai phap gia cé ci nhu déng ct, ro da ké khong tac dung
nhiéu, tham chi lgi bt cap hai vi lam nang thém khdi truot, va dé
xuat gia co ti bén trong ra dén bén ngoai. Nghi (2017) cling chi ra
nguyén nhan xay ra vét nit dudng BTXM trén nén dat thudng xuyén
bi ngap lut 13 do bi &n mon, cu thé ludi thép bén trong bé tong bi ri
sét khi bi 8m va ti€p xtc véi khong khi. Diéu nay xay ra do vét nit
trén bé mat tdm phat trién va khéng khi, nudc tham vao va céng tac
xU ly nén dudng gap nhiéu khoé khan do trén dia ban thudng xay ra
10 lyt.

- Ngodi nudc: Luo va Prozzi (2007) da nghién ctu cg ché hinh
thanh vét nit doc trén mat dudng do co ngdt nén dudng gay ra. Két
quad mo6 phéng cho thay vi tri c6 kha nang xuat hién vét nut do co
ngot nhat trong nén dudng la gan vai via hé. Yi va cac tac gia (2011)
chi ra rang su tuong tac gitta mat dudng va nén va su hu hong cua
I6p chuyén tiép yéu gay ra anh hudng nghiém trong dén suhuhéng
cGa mat dudng. Singh va cac tac gia (2022) nghién ctu vé tinh kha
thi dudng giao thong BTXM trén nén dat yéu dé ng, dat xp. Két
ludn cho thay loai ap suat do truong NG va co ngét nay rat nguy hiém
cho tudi tho clia dudng BTXM.

Qua céc phan tich trén cé thé thay nghién ctu dé cap dén van
dé chat lugng cong trinh dudng giao théng biéu hién qua vét nat
rat da dang. Tuy nhién, da s6 cac nghién cu trudc day chi loay hoay
danh gia, phan tich trén mot hodc mot vai yéu to ky thuat gay ra nit
mat dudng BTXM. Dudi géc dé quan ly chat lugng du an, quan diém
danh gia clia cac bén tham gia du an con chua c6 su déng nhat cao,
cach nhin nhan va danh gia cling khdc nhau cho tiing nguyén nhan
xdy ra vét nit mat dudng BTXM. Dua vao phan tich téng quan,
nghién ctu nay da phat hién va dé xuat cac nguyén nhan gay ra vit
nut bé mat dusng BTXM néng thon nhu Bang 1.

Bang 1. Bang téng hgp cac nguyén nhan xay ra vét nit dudng BTXM ti cac tai liéu tham khao

Nguén Ma héa
R o e (xem danh muc tai liéu tham khao) pé
T Nguyén nhan vét nut * * xust | Xay Tac
[11 | [2] | [3]1 | [4]1 | [5] | [6] | [7] | [8] | [9] ra | déng
1 | Ty lé nudc/xi mang cao trong cap phoi X XR1 | TD1
5 Bao dudng khéng dung quy dinh trong qua trinh thi « XR2 | TD2
céng
3 CP_\iéu day ctia tdm BTXM quéa méng (nhé hon 24 cm) « XR3 | TD3
dan dén khong du kha nang chiu tai
4 Chiéu d?\i cla tdm BTXM qu,é I6n (16n hor,1 6,0 m) cling « XR4 | TD4
gop phan lam tang Ung suat trong cac tam BTXM
5 | Gia c6 nén dat dudi nén khéng dat cudng dé yéu cau X XR5 | TD5
6 | Cham hoac khéng thuong xuyén bao tri XR6 | TD6
7 | Do sat truot, 16 16i va lun nut qua gidi han X XR7 | TD7
8 | An mon bé tdng do méi trudng khic nghiét X XR8 | TD8
9 | Sutruong nd cla dat trong I6p nén mat dudng X X XR9 | TD9
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10 | Co ngdt cla dat nén va két cau mat dudng X XR10 | TD10
Su hu hdng cuia I6p chuyén tiép yéu do su thdm thau XR11 | TD11

11 | cGa viia xi mang trong bé téng mat dudng vao I6p nén X
trong qua trinh duc mdt dudng

12 Cudng do bé tong xi mang chua da kha nang chiu luc X XR12 | TD12
theo thiét ké
Céng tac kiém tra, kiém soat chat lugng vat liéu dung x | XR13 | TD13

13 | cho bé tong dudng chua ddm bao chat lugng theo yéu
cau

14 Thié't‘ké' dudng khong dap L’fng dugc yéu cau tai trong X XR14 | TD14
va diéu kién giao thong cu thé clia ving néng thon

15 Tai trong vugt qua kha nang chiu luc cho phép dan dén X XR15 | TD15
bién dang va nut vé

16 Tac déng tur cay ci, ré cay co thé phat trién va tao luc X | XR16 | TD16
ép lén dudng bé téng, gay ra nut

76

3. PHUONG PHAP THUC HIEN

& giai doan khao sat chuyén gia: S&r dung Bang nhan xét chuyén
gia dé danh gia su phu hgp vé ndi dung ctia 11 yéu t6 la nguyén
nhan dugc téng hgp, trinh bay tai Bang 1. Béng thai xin y kién b6
sung dé xac dinh thém cac yéu té la nguyén nhan xay ra vét nit cla
mat dudng BTXM trong du an dudng giao théng néng thén. Két
qua, cac chuyén gia dé xuat thém 5 nguyén nhan nira theo thuc tién
cla vét nut & dia ban TP Can Tho (xem Bang 1).

& giai doan khao sat chinh thiic: Dua trén két qua cta giai doan
khdo sat chuyén gia, tac gid téng hgp cac y ki€n nhan xét va cac yéu
t6, nguyén nhan xay ra vét nut clia mat dudng BTXM trong du an
dudng giao thong ndéng thén do chuyén gia dé cap bé sung. Xay
dung Bang khao sat dai tra ldy y kién danh gia vé muic dé xay ra va
muic dé tac ddng clia cac yéu t6 dén kha nang gay ndt mat dudng
BTXM. Bang cau hdi gém 3 phan: phan 1 la gidi thiéu muc dich khao
sat va hudng dan trd 16i; phan 2 d€ danh gia muc d6 xay ra va tac
dong clia cac yéu t6é dén kha ndng nut cta duong BTXM st dung
thang do 5 diém Likert v&i "1 = khéng; 2 = it; 3 = trung binh; 4 =
nhiéu; va 5 = rat nhiéu"; va phan 3 la khao sat théng tin ca nhan cua
nguai tra 10i.

Cac cong cu phan tich théng ké bao gém: kiém dinh Cronbach's
oL v&i gia tri o t6i thi€u 0.8 mai dat do tin cdy thang do yéu cau, kiém
dinh ANOVA véi muic y nghia 0.05 va théng ké diém trung binh rui
ro gay ra nut cta cac bén lién quan.

4. PHAN TiCH VA KET QUA

4.1. Dac diém cGia mau nghién ciu

K&t qua phan tich, sau khi thu thap két qua di liéu khao sat clia
129 phiéu. Cac d3c diém cla mau khéo sat nay dugc phan tich nhu
sau: sO lugng ngudi khao sat c6 kinh nghiém > 9 nam c6 s6 lugng
nhiéu nhat la 72 (chiém 55.8%); s6 lugng ngudi khao sat la can bo
ky thuat, nhan vién la 55 (chiém 42.6%) va s6 lugng ngudi khao sat
lam viéc cho Chu dau tu hodc Ban quan ly du an la 51 (chiém 39.5%).
K&t qua nay cling ching td s6 liéu thu thap dugc co do tin cay va
phu hgp véi thuc tién cao.

Bang 2. Kiém dinh tri trung binh ctia nhém kinh nghiém lam viéc

Ngoai ra, két qua phan tich do tin cdy thang do da st dung dé
khao sat trong bang cau hoi cling cho thay: a. = 0.920 va o = 0.898
1an lugt cho mic d6 tac dong va muc do xay ra cla téng thé cac
nguyén nhan. Cac hé sé tuong quan bién téng déu & mdc I6n hon
0.5. C4c gia tri nay déu I6n hon muic yéu cau nén chiing té thang do
da st dung rat phu hgp dé hoi.

4.2. Quan diém chGa cac bén lién quan khi danh gia cac
nguyén nhan

Trudc khi danh gia su khéac biét trung binh, can kiém dinh sy
doéng nhat phuaong sai (khong khac biét phuong sai) clia cdc nhom
bién. D& thuc hién diéu nay, gia thuyét dugc dit nhu sau: "Ho =
Khoéng c6 su khac biét phuong sai gilia cdc nhom gid tri". Phép kiém
dinh Levene dugc st dung dé kiém dinh gia thuyét nay. Két qua
kiém dinh sé chap nhan hay bac bé Ho dua vao muic y nghia (Sig.) la
0.05. Trudng hgp, Sig. < 0,05: Bac bd gia thuyét Ho, nghia la c6 su
khac biét phuong sai mot cach cé y nghia théng ké gitra cac nhém
gid tri. LUc nay, can st dung két qua kiém dinh Welch dé kiém dinh
chuyén sau hon. Ngugc lai, Sig. > 0,05: Chap nhan gia thuyét H,
nghia la khéng co su khac biét (tic giéng nhau) vé phuong sai. Lac
nay, hay st dung két qua kiém dinh F & bang ANOVA.

Sau budc danh gia khac biét phuong sai, can thuc hién tiép danh
gia khac biét vé trung binh danh gia gilta cdc nhém d6i tugng khao
sat.

Dat giad thuyét: Ho = Khong co su khéc biét trung binh gilta cac
nhém gid tri.

Gia thuyét bac bo: Ha = C6 sy khac biét trung binh gitia céc
nhém gia tri.

4.2.1 Nhém vé kinh nghiém lam viéc

Kinh nghiém lam viéc gbm 4 nhém: < 3 nam, 3 - 6 nam, 6 - 9
nam, va trén 9 nam. K&t qua dugc thé hién trong Bang 2. K&t qua
kiém dinh chi c6 bién TD10 "Co ng6t cla dat nén va két cdu mat
dudng" c6 sig. ANOVA = 0.012, va sig. Welch = 0.045 déu nho hon
0.05. Diéu nay chiing t6 cac bén lién quan co su khac nhau khi danh
gia cho nguyén nhan nay vé muc do tac dong clia n6 dén vét nut.

A . ANOVA < ps . ANOVA
Ma hoa Sig. Levene F sig. Ma héa Sig. Levene F sig.

0.027

XR1 0.050 1.833 0.145 D1 0.005 3.16 (W=0.113)

0.001
XR2 0.000 6.047 TD2 0.774 2.09 0.105
(w=0.117)
XR3 0.758 1.602 0.192 D3 0.300 1.06 0.371
XR4 0.771 0.051 0.985 TD4 0.454 1.29 0.280
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XR5 0.372 0.398 0.755 TD5 0.202 3.15 0.272
0.195
XR6 0.010 1.592 (W=0.569) TD6 0.173 3.02 0.082
XR7 0.477 0.836 0.477 TD7 0.084 1.44 0.233
0.037
XR8 0.060 1.503 0.217 TD8 0.002 1.00 (W=0.373)
0.137 0.006
XR9 0.000 1.877 (W=0.200) TD9 0.001 4.29 (W=0.070)
XR10 0.573 2.407 0.070 TD10 0.006 3.78 0.012
) ) ) ) ) (w=0.045)
XR11 0.151 1.856 0.140 D11 0.070 6.58 0.195
0.096
XR12 0.003 3.062 0.031 TD12 0.017 2.16 (W=0.437)
0.473
XR13 0.010 0.843 (W=0.549) TD13 0.111 217 0.095
XR14 0.113 0.356 0.785 D14 0.464 1.29 0.282
0.012
XR15 0.018 3.82 (W=0.246) TD15 0.180 2.98 0.234
XR16 0.512 1.529 0.210 TD16 0.352 5.57 0.401

4.2.2 Nhém vé vi tri chiic danh

Vi tri chic danh gém 4 nhém: lanh dao, trudng/phé phong,
nhan vién, va khéac. Két qua dugc thé hién trong Bang 3. Két qua
kiém dinh c6 hai bién: XR1 "Ty I& nu6c/xi mang cao trong cap phdi"
c6 sig. ANOVA = 0.038, va sig. Welch = 0.042; va XR2 "Bdo dudng
khéng dung quy dinh trong qud trinh thi cong" cé sig. ANOVA =

Bang 3. Kiém dinh tri trung binh clia nhém vi tri chic danh

Ghi chd: w la gid tri cGa kiém dinh Welch
0.004, va sig. Welch = 0.034 déu nho hon 0.05. Diéu nay ching té
cac bén lién quan cé su khac nhau khi danh gia muc dé xay ra cho
nguyén nhan nay. Day la cdc nguyén nhan lién quan dén ky thuat
va chuyén mén nén c¢6 1& ngudi c¢6 kinh nghiém nhiéu hon c6 hiéu
biét t6t han ngudi it kinh nghiém hon.

s . ANOVA < . ANOVA
Ma héa Sig. Levene F sig. Ma héa Sig. Levene F sig.
0.038
. . TD1 X . .
XR1 0.001 2.889 (w=0.042) 0.080 0.633 0.595
0.004 0.930
XR2 0.029 4.677 (W=0.034) TD2 0.035 0.149 (W=0.886)
XR3 0.894 2.123 0.101 TD3 0.453 0.472 0.702
XR4 0.984 0.584 0.627 TD4 0.951 1.604 0.192
0.512
XR5 0.167 1.866 0.139 TD5 0.028 0.772 (W=0.593)
0.539 0.346
XR6 0.012 0.725 (W=0.603) TD6 0.022 1.114 (W=0.472)
XR7 0.149 2.311 0.079 TD7 0.203 0.273 0.845
0.314 0.170
XR8 0.020 1.196 (W=0.309) TD8 0.022 1.702 (W=0.222)
0.621 0.452
XR9 0.001 0.593 (W=0.307) TD9 0.004 0.883 (W=0.379)
XR10 0.499 1.378 0.253 TD10 0.093 0.101 0.959
0.352
XR11 0.302 2.864 0.039 TD11 0.014 1.100 (W=0.719)
0.082
XR12 0.036 2.285 TD12 0.479 1.754 0.159
(w=0.119)
XR13 0.258 1.376 0.253 TD13 0.005 0.669 0.573
) ) ) ) ) (w=0.386)
XR14 0.007 1.293 0.280 TD14 0.238 0.865 0.461
) ) (w=0.347) ) ) )
XR15 0.024 1.834 0.144 TD15 0.171 0.893 0.447
) ) (w=0.396) ) ) )
XR16 0.551 2.019 0.115 TD16 0.465 0.251 0.860

Ghi chu: w la gid tri cGa kiém dinh Welch
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4.2.3 Nhém vé linh vuc hoat déng

Linh vuc hoat ddng gdém 4 nhom: Chu dau tu/ ban quan ly du
an. tu van giam sat. tu van thiét ké. va nha thau thi cong. Két qua
dugc thé hién trong Bang 4 cho thdy TD1 "Ty & nuéc/xi mang cao
trong cap phéi" c¢6 sig. ANOVA = 0.011, va sig. Welch = 0.003; va
TD15 "Tai trong vugt qua kha nang chiu luc cho phép dan dén bién
dang va nut v3" c6 sig. ANOVA = 0.006, va sig. Welch = 0.005 déu
nhé hon 0.05.

4.3. Cac nguyén nhan chinh va dién giai ndi dung

Daénh gia xép hang rui ro 1a su két hgp gilia xac suat xay ra va
muc d6 tac dong clia rui ro d6: Banh gid rudi ro (R) = kha nang xay

Bang 4. Kiém dinh tri trung binh ctia nhém linh vuc hoat déng

ra (XR) x muic d6 tac déong (TD)”. Nguéng phan loai dung dé xac
dinh cac nguyén nhan chinh 1a: 3.5x3.5 = 12.25. K&t qua cho thay
(xem Bang 5) c6 5 nguyén nhan chinh c6 diém rai ro I6n hon
12.25 theo thi ty gom "Cudng d6 bé tong xi mang chua da kha
nang chiu luc theo thiét ké" (R = 16.44), "Tai trong vuot qua kha
nang chiu luc cho phép dan dén bién dang va nit vé" (R = 16.36),
" Bado duéng khéng dung quy dinh trong qua trinh thicong" (R=
15.44), "Cham hodc khéng thudng xuyén bao tri" (R = 15.21), va
"Ty I& nudc/xi mang cao trong cap phéi" (R =13.24).

Ma hoa Sig. Levene F ANOVA sig. Ma hoa Sig. Levene F ANOVA sig.
XR1 0.135 1.846 0.142 TD1 0.000 3.863 0.011
(w=0.003)
XR2 0.341 0.799 0.497 TD2 0.098 1.101 0.351
XR3 0.760 0.174 0.914 TD3 0.116 0.479 0.697
0.595
XR4 0.092 0.054 0.983 TD4 0.041 0.634 (W=0.463)
XR5 0.062 1.425 0.239 TD5 0.482 1.855 0.141
XR6 0.533 0.461 0.710 TD6 0.238 0.546 0.652
0.247
XR7 0.185 0.673 0.570 TD7 0.002 1.396 (W=0.054)
XR8 0.098 0.116 0.951 TD8 0.139 1.111 0.347
0.106
XR9 0.063 0.184 0.907 TD9 0.022 2.078 (W=0.159)
XR10 0.002 0.471 0.703 TD10 0.358 1.128 0.340
(w=0.779)
0.882
XR11 0.018 0.221 (W=0.901) TD11 0.393 2.533 0.060
XR12 0.237 0.389 0.761 TD12 0.333 1.784 0.154
XR13 0.279 1.722 0.166 TD13 0.253 1.359 0.259
0.066
XR14 0.378 0.343 0.794 TD14 0.014 2457 (W=0.059)
0.006
XR15 0.349 1.730 0.164 TD15 0.347 4.341 (W=0.006)
XR16 0.464 0.679 0.567 TD16 0.080 1.332 0.267
Ghi cha: w la gid tri ciia kiém dinh Welch
Bang 5. Xép hang cac nguyén nhan theo t6ng thé xay ra
Hang Céc nguyén nhan xay ra vét nit R
1 Cudng do bé téng xi mang chua du kha nang chiu luc theo thiét ké 16.44
2 Tai trong vuot qua kha nang chiu luc cho phép dan dén bién dang va nit vé 16.36
3 Bao dudng khéng ding quy dinh trong qua trinh thi cong 15.44
4 Cham hodc khong thudng xuyén bao tri 15.21
5 Ty 1& nudc/xi mang cao trong cap phoi 13.24
6 Gia c6 nén dat dudi nén khéng dat cudng dé yéu cau 10.97
7 Do sat truat, 1& 16i va lin qua gidi han 10.64
8 Chiéu day ctia tdm BTXM qua méng (nhd hon 24 cm) dan dén khong da kha nang chiu tai 10.42
9 Cong tac kiém tra, kiém soat chat lugng vat liéu dung cho bé téng dudng chua dam béo chat lugng theo yéu cau 10.28
10 Chiéu dai ctia tam BTXM qua I6n (I6n hon 6,0 m) cling gop phan lam tang ting suat trong cac tam BTXM 9.85
1 Co ngot trong dat nén va két cdu mat dudng 9.45
12 Thiét k& dudng khéng dap Uing dugc yéu cau tai trong va diéu kién giao théng cu thé clia viing néng thén 8.91
13 Suhuhéng cla l&p chuyén tiép yéu do su thdm thiu cda vita xi mang trong bé tdng mat dudng vao I16p nén trong qua 8.54
trinh duc mat dudng )
14 | Tac ddng tu cay c6i, ré cay cé thé phat trién va tao luc ép |én dudng bé téng, gay ra nit 8.51
15 Su truong nd clia dat trong I6p nén mat dudng 8.17
16 An mon bé tdng do maéi trudng khéc nghiét 8.12
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o Cudng dé bé téng xi mdng chua da kha ndng chiu luc theo thiét
ké: Cudng do bé tong clia dudng BTXM dugc tinh toan va thiét ké
nhung khéng du kha nang chiu luc chii yéu do thiét ké cap phéi bi
sai hodc vat liéu dau vao (cat, da) khong dam bao chat lugng.
Nguyén nhan cha yéu la do quy trinh thuc hién thi€u chat ché.

e Tdi trong vuot qud khad ndng chiu luc cho phép: Tinh trang xe
qua tai, xe cai ndi thanh thung chd qua khé dang 1a méi lo ngai
chung clia hé théng giao théng néng thon. Thuc té cho thay hang
loat doan dudng ngay cang xuéng cap, hu héng do phai chiu ap luc
I6n ti cac phuong tién van tai. Diéu nay khong chi gay mat an toan
giao thong ma con kéo theo hé luy vé tai chinh khi phai thusng
xuyén slfa chira. Nguyén nhan c6t 16i clia thuc trang trén chinh la su
thi€u kiém soat, giam sat chat ché ddi véi hoat dong van tai. Cac co
quan quan ly chua phéi hgp nhip nhang, thiéu bién phap xt ly
nghiém minh trudc hién tugng xe qua tai. Diéu nay khién y thiic
chédp hanh quy dinh ctia ngudi dan, doanh nghiép khéng cao.

® Bdo duéng khéng dung quy dinh: Bdo dudng dudng giao thong
néng thon la khau then chét quyét dinh tudi tho va chat lugng cong
trinh. Tuy nhién, thuc t& cho thay viéc bao dudng thudng bi bd qua
hodc thuc hién khéng ding quy dinh. Diéu d6 khong chi khién
dudng xuéng cap nhanh chong ma con gay lang phi nguén lyc.
Nguyén nhan sau xa clia van dé trén la do nhan thuc vé vai tro clia
bao dudng con han ché. Nhiéu cap chinh quyén, nha thau coi day la
khau phu, khéng can thiét nén khéng bé tri kinh phi cing nhu nhan
luc thuc hién. Thuc té&, chi phi cho bdo duéng chi bing 3-5% téng
muc dau tu nhung cé thé kéo dai tudi tho cong trinh, tiét kiém téi
da chi phi stta chra sau nay.

e Chdm hodc khéng bdo tri thuong xuyén: Bao tri ding quy dinh
la yéu t8 séng con, quyét dinh dén tudi tho cla cong trinh giao
théng. Tuy nhién, thuc t&€ cho thay nhiéu don vi quan ly, khai thac
céng trinh con cha quan, khong c6 ké hoach bao tri rd rang. Hau
qua la nhiéu hu héng nho khong dugc x ly kip thai, dan dén tinh
trang hong héc ngay cang nghiém trong. Nguyén nhan c6t 16i la do
thiéu trach nhiém cla céc bén lién quan trong céng tac bao tri. Cac
can bo ky thuat thi€u kinh nghiém, khong phat hién va xa ly sém
cac hu hai. Ldnh dao cac cap thi€u su quan tdm, khéng bé tri ngudn
Iyc cho bao tri. Diéu nay dan dén tam ly trong chd, ¥ lai clia cac bén.

e Ty I¢ nudc/xi méng cao trong cdp phdi: Trong thanh phan vat
liéu ché tao BTXM, xi mang la chat két dinh gilra cac c6t liéu va ciing
la thanh phan quyét dinh dén cudng d6. Tuy nhién, néu ham luong
xi mang nhiéu, khi ninh két va phét trién cudng dé, xi mang thay
héa va co gidn manh, dan dén xuat hién vét nit. Nguyén nhan co
thé cho viéc nay la do xac dinh cdp phdi theo vat liéu bi sai hoac
cling c6 thé do qua trinh thi cdng, BTXM bi khé nén nha thau da tu
y thém nudc dé dé lam mat dudng cho lang.

5. KET LUAN

Vét nut c6 anh hudng xau dén dudng BTXM & cac du an giao
thong néng thén. Nghién cliu nay da xac dinh cac nguyén nhan cé
thé xay ra céc loai vét nit bé mat cia dudng BTXM va phan tich néi
dung clia cac nguyén nhan nay. Dua vao cac két qua phan tich s
liéu cho thdy cac bén lién quan theo s6 ndm kinh nghiém, vi tri chuic
danh va linh vuc hoat déng cé su nhin nhan kha tuong déng vé muc
dé xay ra va tac dong clia cac nguyén nhan dén vét nit bé mat cda
dudng BTXM. Chi cé mét sé it trudng hop 1a c6 su danh gia khac
nhau. Két qua xép hang cac nguyén nhan da xac dinh ra 5 nguyén
nhan quan trong gom: (1) Cudng do6 bé téng xi mang chua du kha
nang chiu luc theo thiét ké; (2) Tai trong vuct qua kha nang chiu luc
cho phép dan dén bién dang va nut vé; (3) Bdo dudng khéng dung
quy dinh trong qué trinh thi cong; (4) Cham hodc khong thusng
xuyén bao tri; va (5) Ty 1é nudc/xi mang cao trong cap phdi. Két qua

cla nghién ctiu nay c6 thé iing dung trong thiét ké, thi cdng va quan
ly cdc du éan dudng BTXM & nong thon.
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Nghién cuu dich chuyén dan cu dén cac
tinh Déng Nai va Binh Duong

Research on population migration to Dong Nai and Binh Duong provinces
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TGM TAT

Bai bao phan tich tac dong va giai phap chi dang trong viec dau tu
c4c chung cu cao tang thueng mai dép ing cho viec dich chuyén
dan cu dén cac tinh Dang Nai va Binh Duong, trong bdi cénh ap luc
da thi haa tang cao. Sir dung dit ligu thang ké va phueng phap phan
tich da ngudn, nghién ciu nhdn manh sur cén thiét coa dich chuyén
dan cu nhw mat bign phap gidm bat ap luc da thi va thac day sw phat
trién kinh t& - xa hai cho cé khu vyc. Dé xuft céc bien phap quén ly
bao giim phét trién co st ha tang, chinh sach ha trg nha & va phat
trién cng dong tai cac da thi. Nghién ciru cho théy dich chuyén dan
cur khang chi giam bat ap luc da thi & TP.HCM ma can gap phén vao
sur phat trién bén virng cia cé khu vic, dong thai dé xuat mat chien
g phdi hop va toan dién cho viec quan Iy va khuyén khich dich
chuyén dan cu mat cach hiéu qua.

Tir khda: Da thi [an can; Bang Nai; Binh Dueng; dich chuyén dan
ig

ABSTRACT

This article analyzes the impact and solutions for population migration
to provinces such as Dong Nai and Binh Duong, amidst increasing
urbanization pressures. Using statistical data and multi-source
analysis methods, the study emphasizes the necessity of population
migration as a measure to alleviate urban pressures and promote
socio-economic  development for the entire region. Proposed
management measures include infrastructure development, housing
support policies, and community development in satellite towns. The
research concludes that population migration not only alleviates urban
pressures in Ho Chi Minh City but also contributes to the sustainable
development of the entire region. It suggests a comprehensive and
coordinated strategy for effective management and encouragement of
population migration.

Keywaords: Satellite cities; Dong Nai province; Binh Duong province;
population migration.

1. GIGI THIEU

Trong thap ky gan day, khu vuc mién Nam, ddc biét la TP.HCM
da ching kién su tang dét bién vé dan s6 va ap luc d6 thi héa, dat
ra nhiéu thach thic vé co s& ha tang, mai trudng séng va phat trién
kinh té. Hién tugng dich chuyén dan cu ca hoc dén céc tinh Béng
Nai va Binh Duang, tr& thanh gidi phap quan trong gitp gidam ap luc
dé thi hoa va thic day su phat trién kinh té - xa hoi cho khu vuc lan
can. Bai nghién ctu da phan tich nguyén nhan va hau qua cta hién
tuong dich chuyén dan cu, dé xuat bién phap quan ly hiéu qua va
dam bao su phat trién bén viing cho céc d6 thi vé tinh ciia TP.HCM.
Nghién ctu st dung d liéu théng ké va phan tich da nguén, bao
gém cac nghién ctu trudce va dit liéu diéu tra mai.

Dich chuyén dan cu'sang cac dia phuong lan can gitp giam ap luc do
thi hda clia TP.HCM do su gia tdng dan s6 va phat trién d6 thi nhanh
chong va tao co hdi kinh té€ cho cac dia phuang lan can. D& khuyén khich
dich chuyén, can tao méi trudng kinh doanh thuan Igi va phat trién co s&
ha tang & cac tinh 1an can. Tuy nhién, &€ d3m bao bén viing, can su diéu
chinh chat ché tir chinh quyén va hop tac chat ché gilia cac tinh.

Nghién ctiu nay khéng chi can thiét ma con quan trong cho sy
phét trién bén viing. Hi€u ré vé yéu té anh hudng gitip chinh quyén
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dua ra chinh sach va quy hoach hagp ly, t6i uu héa lgi ich cho cac tinh
DPong Nai va Binh Duong.

2. PHUONG PHAP NGHIEN CUU

Phan tich sé liéu théng ké

Thu thap va phan tich s6 liéu théng ké lién quan dén dan sé va
xu huéng dich chuyén dan cu 1, 2] tr TP.HCM dén cac d6 thilan can
trong khodng thgi gian dugc quan tam.

Bai bao da st dung cac cong cu théng ké, bao gom bang
biéu va biéu dé, dé trinh bay va phan tich chi tiét vé quy mé va
dac diém cua dich chuyén dan cu [3]. Péng thoi, da ap dung
cac phuong phéap théng ké mé ta nhu trung binh, phucng sai
va dé bién déng dé hiéu ré6 hon vé dic diém va xu hudng cla
hién tugng nay.

Nghién ctiu nay nham muc dich cung cap thong tin dang tin cay
va chi tiét cho cdng déng nghién ctiu vé su thay déi trong mé hinh
dan cu gilra TP.HCM va cac tinh B6ng Nai va Binh Duong. Bang viéc
mé phdng sé liéu [4] gop phan vao viéc hiéu ré hon vé su phét trién
va tuong tac gilra cac khu vyc doé thi trong ngl canh ctia qua trinh
dich chuyén dan cu.
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« Thu thap dt liéu vé dan s6 va cac yéu té lién quan tdi su di cu
tl cdc nguén thdng ké chinh thic va bang diéu tra dan s.
Thu thap dit |8 S dung phuong phép thu miu chon loc dé dam béo tinh dai

lidu dién cda dir liéu va phan anh chinh xac xu huéng di cu.

- St dung cac phuong tién théng ké nhu biéu d6, bang biéu dé B
trinh bay di liéu mot céch ré rang va sinh dong.
Trinh bay dir |8 Tao ra cégdé thi thc‘Sng\l_(é .déc trung va mé ta xu hudéng di
chuyén dan cu theo thai gian

lidu

J

\
+ Ap dung céc phuong phap théng ké mé ta nhu tinh trung
binh, phuong sai va d6 bién dong dé phan tich dc diém va xu
hudng cta su di cu dan s6.
LU CELEEE .« Tinh toan cac chi s6 thdng ké chinh dé mé ta su bién dong va
ta da dang cla df liéu.
J

« D&i véi phan phan tich sdu sdc vé nguyén nhan va tac dong ctia
su di cu, st dung cac phuong phap dinh tinh, danh gia y kién
chuyén gia va phan tich noi dung dé hiéu ré hon vé nguyén
nhan chinh va hau qua cta su chuyén dong dan cu.

Phan tich
nguyén nhan

J

+ So sanh cac chi s6 va xu hudéng di cu gitta TP.HCM va céc d6 thD
1an can dé xac dinh nhiing khac biét va tuong déng.
« Ap dung phuong phép so sanh dé danh gia tac dong cla su di

SELLER T (6n 3 TPHCM va céc d6 th lan can.

d8i chiéu

J

Hinh 1. Quy trinh phén tich di liéu

Bdnh gid tdc déng cta dich chuyén dan cu déi véicoséha tdng
ky thudt va xd héi & cdc tinh Péng Nai va Binh Duong

Tu viéc thuc hién cudc diéu tra va khao sat trén dia ban cac tinh
Dong Nai, Binh Duong, nghién ctiu nham danh gia tac déng clta
dich chuyén dan cu d8i véi ca co s& ha tang ky thuat va xa héi.
Phuong phap nghién ctu sir dung céng nghé GIS [5], két hgp véi su
tham gia clia cac chuyén gia va cg quan chiic nang dé thu thap y
ki€n da chiéu va thang tin chi tiét vé béi canh cla su dich chuyén
dan cu.

Piéu Tra va Khdo Phéng Van Phan Tich Quan Ly va
Sat va Déi Thoai SWoT Phét Trién

Hinh 2. Quy trinh danh gid téc dong

Trong qua trinh thu thap dirliéu, nghién ctu khong chi mo ta va
phan tich ma con ap dung phuong phap phan tich SWOT [6] dé
déanh gia téng thé tinh hinh. Diéu nay gidp lam r6 diém manh va
diém yéu cla co s& ha tang ky thuat va xa hoi tai hai tinh Déng Nai,
Binh Duang dudi ap luc cltia di cu dan s6 dén hai tinh. Nghién ctu
tap trung danh gia co hoi va thach thic ma su dich chuyén nay tao
ra, la co s& dé dé xuat cac gidi phap quan ly va phat trién hiu ich va
hiéu qua.

Do ludng dnh huéng cua viéc giam 6 nhiém méi truong

Thu thap di liéu vé mic d6 6 nhiém méi trudng tai cac tinh
DPéng Nai va Binh Duong dugc thuc hién trudc va sau khi trién khai
cac bién phap gidm & nhiém. Phuong phap nghién ctu st dung cac
ky thuat do ludng truc ti€p va phan tich dit liéu théng ké dé danh
gia tdc déng clia nhing bién phap nay déi véi méi truong do thi.

Viéc nay giup xac dinh ré hon vé su thay déi trong muic d6 6
nhiém méi trudng khéng khi, nudc thai, rac thai,... tr dé cung cap
co s& dit liéu chat lugng va chi tiét, déng thai hé trg quyét dinh vé
cac bién phap bao vé moi trudng va quan ly dé thi.

Muyctiéu nghién Do luéng tryc

Pia diém do

Sosanh truécva  Tao So' D3 Minh

cliu tiép 6 nhiém ludng sau bién Hoa
méi trudng phap gidm &
Xac dinh Thai gian do nhiém
thongsédo  Thu miu nudc luémg Panh gia hieu
ludng Do ludng lun qua bién
dat phap gidm &

nhiém
D& xudt bien
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Hinh 3. Quy trinh do ludng anh hudng

Phan tich tdc dong tich cuc ctia dich chuyén dén cu déi véi phdt
trién kinh té€ cia cdc tinh Déng Nai va Binh Duong

DE danh gia tac dong cla di cu dan s6 ti TP.HCM d6i véi co s&
ha tang va xa héi, doi ngii nghién ctu da tién hanh cuéc diéu tra va
khao sét trén dia ban hai tinh Déng Nai va Binh Duong. St dung
phuong phap phong van va phan tich SWOT, thu thap y kién tur
chuyén gia va cc quan chiic nang dé danh gia diém manh, diém yéu,
co hoi va thach thuic cda tinh hinh di cu dan sé. Phuong phéap nay
khéng chi mang lai théng tin chi tiét ma con lam néi bat su anh
hudng cla di cu d6i véi co sé ha tang [8, 9] va xa hoi.

Hinh 4. Quy trinh phan tich tac ddng tich cuc su dich chuyén cu dan ddi véi nén kinh té

3.KET QUA
Tinh hinh va xu huéng dich chuyén dén cu tir TP.HCM sang cdc
tinh Péng Nai va Binh Duong

[ = 1,500,000

1 1,500,000 - 2,000,000
[ 2,000,000 - 3,000,000
[ 2,000,000 - 3,500,000
3,000,000 - 10,000,000

Hinh 5. Hién trang dan s6 nam 2019
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Két qué nghién ctiu cho thay rang tinh hinh dich chuyén dan cu
ti TP.HCM sang céc tinh Bong Nai va Binh Duong da c6 nhiing xu
hudng dang cha y. DU liéu théng ké cho thdy su gia tding khong
kiém soat cia dan s6 tai TP.HCM da tao ra ap luc dé thi héa I6n, dat
ra nhu cau can thiét vé viéc tim kiém gidi phap dich chuyén dan cu.
Xu huéng nay dugc thay ré qua su tang cudng quy mé dan s6 & cac
d6 thi lan can, dién hinh 1a Béng Nai va Binh Duong, trong khodng
thdi gian nghién ctu (2019 - 2022).

Ngugi dan TP.HCM dang chuyén hudng sang céc khu vuc lan
can dé tim kiém khong gian séng réng 16n hon va chat luong cudc
s6ng tét hon do tinh trang qua tai va 6 nhiém tai TP.HCM. Céac khu
vuc d6 thi lan can nhu Déng Nai va Binh Duong dang phét trién
manh véi cac khu cdng nghiép, tat nhién nhiing dy an nha g, tién
ich va cd s& ha tang giao thong dugc cai thién, chi phi sinh hoat ré
haon, thu hit su quan tam clia ngudi dan va cac nha dau tu.

DPéng Nai va Binh Ducng dugc coi la cac d6 thi lan can tiéu biéu
VvGi sy phat trién ctia nhiéu khu céng nghiép va du an cd sé ha tang
quan trong nhu Cang hang khéng quéc té Long Thanh va nhiéu
tuyén dudng cao téc, dudng sat két néi vung.

Binh Duong ciing khéng kém canh véi viéc hinh thanh nhiéu
khu céng nghiép va do thi mai nhu Bau Bang, thu hat dau tu lén tir
trong va ngoai nudc, dat muc tiéu trd thanh trung tam coéng nghiép
va dé thi mai.

BIEU PO DAN SO

Tay Ninh
Dong Nai
Binh Duong
Ho Chi Minh

Long An

Ba Ria - Vung Tau
0 4000000 8000000
Dan s6 2022 mDansd 2019

Hinh 6. Biéu d6 dan s6 TP.HCM va cac tinh 1an can (2019 - 2022)

Tay Ninh ’N
< -~ ?ﬂﬁ

Long An

Ba Ria -
Vang Tau

B < 1,500,000
1,500,000 - 2,000,000
. 2,000,000 - 3,000,000
. 3,000,000 - 3,500,000
. 3,500,000 - 10,000,000

Hinh 7. Hién trang dan s6 nam 2022
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TP.HCM va cac dia phuong lan can da cung cap nhiéu co hoi mai
cho cu dan cling nhu cac nha dau tu.

Hién trang dan so thdy rd su tang trudng dan sé & cac dé thj lan
can, trong khi dan sé TP.HCM c6 phan giam nhe. Diéu nay phan anh
xu huéng dich chuyén dan cu tirthanh phé 16n sang cac khu vuc lan
can, mang lai co hoi va thach thiéic méi cho ca co s& ha tang va xa
hoéi clia cac khu vuc nay.

Bdnh gid dnh hudng cida dich chuyén dan cu dén, déi véi co sé
ha tdng va xd héi ciia hai tinh Déng Nai va Binh Duong

Khi dan cu dich chuyén sang cac d6 thi nhu cac tinh Béng Nai
va Binh Duong, &p luc I1én hé théng giao thong, cung cap nuéc, x
ly chat thai va cac dich vu cong khac cta hai tinh Déng Nai va Binh
Duong ciing tang lén. Piéu nay cho thay hai tinh Déng Nai va Binh
Duong can cha déng, tap trung vao viéc cai thién va nang cap co sG
ha tang hién c6 va phat trién cac du an mai mét cach bén viing hon.
Cac dé thj lan can nhu Binh Duong va Dong Nai chiing kién su tang
trudng dan s6, thic ddy phat trién kinh t€ qua viéc ting cdu vé nha
&, dich vu va ca s& ha tang. Su phat trién nay khéng chi tao ra viéc
lam ma con gép phan vao tang trudng kinh té téng thé ctia khu vuc.

Cac dé thi lan can giup nang cao chat lugng song, giam ap luc
qua tai vé nha & va co s& ha tang cho TP.HCM, mang lai co hdi cho
ngudi dan séng trong moi trudng it 6 nhiém hon, khéng gian rong
rai hon va cé quy hoach tét hon. Biéu nay nang cao chat lugng s6ng
cho cu dan ca trong va ngoai thanh phé. Thach thic khi quan ly va
phat trién do thi & cac d6 thi lan can doi hoéi phai cé6 mot ké hoach
théng minh dé xay dung va cai thién co s& ha tang. Diéu nay bao
gbém viéc dap Ung cac nhu cau ngay cang tang vé nha g, giao théng,
gido duc, y té, va cac dich vu khac. D€ lam diéu nay, can c6 su hop
tac chat ché gilia cac co quan quan ly va moét chién lugc dai han dé
phat trién dé thi mot cach hiéu qua.

Dich chuyén dan cu'tao ra nhiing thach thiic va co héi trong linh
vuc xa hoi, bao gém ca viéc tich hgp vao céng déng, giao duc, va
dich vu y t&. D& gii quyét nhimg thach thiic nay va tan dung co héi,
can thiét lap cac chinh sach cu thé € dam bao réng nhiing ngudi
méi di cu c6 thé hoa nhap vao cdng déng moét cach thuan lgi, déng
thai duy tri va phét trién van héa dia phuang, tao nén mot xa hoi da
dang va bén viing.

Nhin chung, dan cu tu TP.HCM chuyén sang cac d6 thilan can 1a
su tat yéu, cac dé thi lan can sé déi mat véi nhiéu thach thidc va co
hoi trong qua trinh phat trién. Quan ly va phat trién co s& ha tang
mot cach hiéu qua, cing nhu dap ing cac nhu cau xa héi va kinh té
cla cu dan, sé quyét dinh su thanh céng ctia qua trinh dich chuyén
dan cu nham cai thién chat lugng cudc s6ng va tao ra mot hé théng
dé thj bén ving.

Béng gép tich cuc cia dich chuyén lao déng chdt lugng cao
cho phat trién kinh té ctia cdc tinh Déng Nai va Binh Duong

Pai dich, khiing hoang, chién tranh da phan nao lam anh huéng
dén kinh té& Viét Nam. Cac nha dau tu trong nudc, nudc ngoai da co
lai cg cau san xuat, trudc mat thu nhap cdia ngudi dan & TP.HCM bi
anh hudng. Trong khi d6, cac yéu cu sinh hoat t6i thi€u clia ngudi
dan van phai dap Ung, diéu do6 la dong luc cho ngudi dan phai
chuyén sang cac d6 thi vé tinh c6 chi phi sinh hoat, chi phi nha
&,...thdp hon, kéo theo lugng lao déng cling chuyén theo vé cac d6
thi vé tinh, trong dé tat yéu cé lugng lao ddng chat lugng cao.

Dich chuyén lao déng chét lugng cao ti TP.HCM sang céc tinh
Dong Nai va Binh Duang da chiing minh la mét dong luc quan trong
cho phat trién kinh té ctia nhiing khu vuc ndy, qua viéc cung cap
mot nguén luc lao ddng déi dao, thuc ddy dau tu va da dang hda
nén kinh té dia phuong. Su dich chuyén nay khéng chi gidam bét ap
Iuc vé dan s6 va co s& ha tang cho TP.HCM ma con mang lai ca hoi
phat trién mdi cho cac tinh BDéng Nai va Binh Duong théng qua viéc
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kich thich nhu cau vé nha 8, dich vu va thucng mai, tir d6 thic day
tang tru dng kinh té dia phuong.

Nguén nhan luc déi dao tir TP.HCM da gop phan vao viéc phat
trién nguén luc lao ddng chit luong cao & cac tinh Déng Nai va Binh
Duong, hé trg su phat trién clia cdc nganh céng nghiép va dich vu
mdi, bao gém cong nghé thong tin, san xuat va ché bién, dich vu tai
chinh, va du lich. Diéu nay tao ra mét luc lugng lao dong da dang va
linh hoat, c6 kha nang déap (ing nhu cau cua thi trudng lao dong dia
phuong va quéc té, tir d6 gop phan vao viéc nang cao nang suat lao
dong va tang truéng kinh té. Bén canh dé, su gia tdng dan s6 ciing
thic ddy nhu cau vé nha & va cac dich vu lién quan, nhu gido duc, y
té, va giai tri, doi hoi phai cé sy dau tu manh mé vao ca sé ha tang
va dich vu céng. Diéu nay khéng chi tao ra viéc lam trong qua trinh
xay dung ma con trong quan ly va van hanh co sé ha tang va dich
VU sau nay, tir d6 gép phan vao viéc giam ty 1& that nghiép va tang
cudng an sinh xa hoi. Hon nifa, su dich chuyén dan cu tao ra mét thi
trudng tiéu dung I6n hon, khuyén khich sy phat trién ctia cdc nganh
c6bng nghiép tiéu dung va dich vy, bao gébm ban 1&, giai tri, va dm
thuc, tUr d6 thac ddy su da dang hoéa kinh té va tao diéu kién cho su
phét trién bén viing.

Su dich chuyén dan cu ti TP.HCM sang cac tinh Dong Nai va
Binh Duong da mang lai nhiing déng gop tich cuc va quan trong
cho phat trién kinh té€ clia cac khu vuc nay, théng qua viéc tang
cudng nguén luc lao ddng, thic ddy dau tu vao co sé ha tang va
dich vy, va m& réng thj trudng tiéu dung. Diéu nay yéu cau su
phéi hop chat ché gitia chinh quyén cac cap va cac bén lién quan
dé t6i uu hoa Igi ich va ddm bdo mot mé hinh phat trién kinh té
bén viing.

Dong gop cho viéc chinh trang va quan ly dé thi

Qua thuc tién phan anh, cac do thi Ién nhu Ha Noi, Hai Phong,
TP.HCM,...cling van con cac xdm nghéo dugc xay dung tu phat,
khong gidy phép trén dat néng nghiép, dat cay xanh, hanh lang
kénh rach,...ma hién tai chinh quyén cac dé thi rat kho giai quyét.
Cac tinh Bong Nai, Binh Duong cling tuang tu, trdi qua qua trinh
phat trién do thi chdc chan cling gap cac trudng hgp tuong tu. Diéu
nay la bai hoc thuc tién cho cac dé thi cdng nghiép hinh thanh sau,
do vay chinh quyén dé thi can c6 sy chuén bj t6t trong cong tac
quan ly dé thi bang viéc lam t6t cong tac quy hoach, c6 su chuan bi
vé nha &, nha cho ngudi thu nhap thap, nha chung cu cao tang, ha
tang ky thuat giao théng van tai, cung cap dién nudc,...Viéc du
doan, quy hoach tét va cac ké hoach chuén bi chu dao sé la co sé
cho céc d6 thi phét trién bén viing.

4. KET LUAN

Sudich chuyén dan cuti TP.HCM va cac dia phuong lan can dén
cac tinh Béng Nai va Binh Duong la mét chién lugc dai han nham
giai quyét cac van dé vé lao dong, lao déng chat lugng cao, cling la
mot xu hudng ma ngudi dan tu thay d6i méi trudng séng ctia minh,
giai thich cac buc bach vé méi trudng, vé cdi bé khong gian chat
chéi clia @6 thi. Nghién ctiu da chi ra rdng, c6 thé phan bé nguén
Iuc mét cach hiéu qud hon va tao diéu kién cho su phat trién ctia cac
dé6 thilan can bai su di dan co hoc. Diéu nay khéng chi gitp cai thién
chat lugng cudc séng cho ngudi dan ma con déng gép vao su phat
trién bén viing cta ca khu vuc.

Cac bién phap hé trg qué trinh nay can dugc chuin bi mot
cach cin than va toan dién, tu viéc xay dung cd sé ha tang phu
hgp dén viéc trién khai chinh sach hé trg nha & va phat trién
cong déng. Dac biét, su tao ra mét moéi trudng séng chat lugng
cao & cac do thj lan can sé khong chi khuyén khich dich chuyén
dan cu ma con gop phan vao viéc tao dung nhiing céng déng
phat trién bén viing.

Cuéi cung, viéc ap dung cac chinh sach va quy hoach théng
minh, chti ddng don dau trén co s& su doi hdi ngay cang cao cua
ngudsi dan, 1a yéu t6 quan trong dé dam bao rang moi hoat dong
phat trién déu dugc thuc hién mot cach c6 té chiic va hiéu qua, phu
hop véi quy luat. Phan dinh ré rang vai tro va chiic nang cua tung
d6 thi lan can, cung véi viéc phat trién khu vuc mét cach déng bd
va lién két, s& dam bao réng dich chuyén dan cu mang lai lgi ich t&i
da cho ca khu vuc. Bén canh d6, khuyén khich céng nghiép héa &
céac db thi 1an can cing la mét yéu té quan trong dé ting cudng
dong luc phat trién kinh t& gép phan vao su phat trién déng déu
clia ca khu vuc.

Nhu vay, théng qua viéc 4p dung cac bién phdp va chinh sach
phu hap, viéc dich chuyén dan cu c6 thé dugc quan ly mét cach hiéu
quad, tir d6 dong gdp vao muc tiéu phat trién bén viing va can bang
ctia TP.HCM cling nhu céc tinh Dong Nai va Binh Duong.
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Mot phuong phap tinh toan nhiéet do téi han
cha cau kién két cau thep

A method for calculating the critical temperature of a steel structure members
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TGM TAT

Bai bao trinh bay phuang phép tinh toan nhigt da téi han déi vai cac
céu kien co ban cia ket céu thép theo Tigu chudn thigt ke (du thao)
ciia Lien bang Nga "Két cau thep - Quy téc dam bao kha nang chiu
|ira", va nghién ctu mat sd tieu chudn khéc lign quan, chéng han nhur
GOST 27772:2021, SP16.13330.2017 v.v...., ciing nhu mét sd tigu chudn
thiét ke ket céu thép chiu lira cia My, chéu Au, Trung Qudtc, Nhat Ban,
Uc, An Ba. Trén co sir do, xay dung phuang phép tinh toan nhist da tai
han ddi vai ket cdu thep pho hep vai TCVN 5a75:2024, TCUN
2737:2023 va mit sd tigu chudn vé vat ligu thép trong nirde hign hanh.
Dang thai, thic hanh tinh toan nhit da tai han ddi vai mat sd céu kien
ket céu thep, ca so sanh vari ket qua tinh toan theo EN 1393-1-2, nhim
khang dinh df tin cay coa phrong phép duge ap dung.

Tir khoa: Chiu lira; nhiét da tai han; hé sd giam cuang do va ma dun
dan hai.

ABSTRACT

The article presents the method of calculating critical temperatures
for basic components of steel structures according to the design
standards (draft) of the Russian Federation "Steel structures - Rules
for ensuring of fire resistance”, and research a some of other
related standards, such as GOST 27772:2021, SP 16.13330.2017, etc.,
as well as some fire-resistant steel structure design standards:
American, Europe, China, Japan, Australia, India. On that basis,
develop a method to calculate fire resistance limits for steel
structures in accordance with TCVN 5575:2024, TCYN 2737:2023 and
some current domestic steel material standards. At the same time,
practice calculating the critical temperature for some structural
steel members, comparing with the calculation results according to
EN 1993-1-2, to confirm the reliability of the applied method.
Keywords: In fire; critical temperature; reduction factor of yield
strength and elastic modulus.
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1.DAT VAN DE

Két cdu thép dugc st dung cho cac nha xudng va nha kho c6 mét
hodc nhiéu nhip, cling nhu c6 mét hodc nhiéu tang. Chang dugc thiét
ké vé d6 bén theo [8], ngoai ra can dam béo yéu cau vé kha nang chiu
Ilfa theo [1]. Viéc tinh todn chiu Itta két cdu thép déi vai cac ky su trong
nudc con kha méi, do chua cé tiéu chudn riéng, va thudng phai st dung
cac tiéu chuén nudc ngoai, chdng han nhutiéu chudn ctia My [11], chau
Au [14] cting nhu ctia Nhat Ban [10], Uc [12], Trung Quéc [13], An D6
[15], Lién bang Nga [21], [22] va gan day c6 [19)).

TCVN 5575:2024 dugc bién soan dua trén tiéu chuan cla Lién
bang Nga [20], QCVN 06:2022/BXD c¢é nhiéu quy dinh clng dugc
tham khdo tir Quy chuén cda Lién bang Nga. Viéc tim hiéu va lam ro
dugc cach tinh toan chiu ltra d6i véi két cau thép xay dung theo Tiéu
chuan [19] cang la can thiét, nham m& rong pham vi ép dung déi
véi cac quy dinh cé trong [8].

Quy tdc dam bao kha nang chiu Itra d6i vai két cau thép dugc dé
cap trong tai liéu [19], ap dung d6i véi két cau chiu luc lam tir thép
can néng dua trén su suy gidm kha nang chiu luc cdia nha va cong
trinh véi muc dich khac nhau, khong ap dung d6i véi két cau bao
che clia nha thép hodc két cau thanh mong lam tir tdm ma kém tao
hinh nguéi hodc tam ton.

Van dé vé thiét ké két cau thép chiu Ira cé nhiéu nodi dung, bai
bdo nay tap trung vao viéc nghién clu cac méac thép theo Tiéu
chuén Viét Nam tuong duang véi mac thép theo Tiéu chuan Lién
bang Nga lam cad s& d€ chuyén ddi bang tra Dt liéu su thay déi tinh
chat co hoc clia thép xay dung & nhiét dé cao phu hop vai cac mac
thép ctia Viét Nam, clng nhu lam ré cach tinh toan hé sé suy giam
d6 bén cla cac cau kién co ban, tir d6 xac dinh dugc nhiét dé t6i han
cla két cau thép. Thuat nglt “nhiét d6 téi han” dugc hiéu la: nhiét
ddé trung binh cua tiét dién két cdu thép tai d6 xay ra trang thai gidi
han mat kha nang chiu luc [19]. Cac van dé vé tinh toan ky thuat
nhiét va tinh toan kha nang chiu lra d6i véi cac cau kién két cau thép
Ung véi cac gidi phap boc chéng chay khac nhau sé dugc dé cap
trong cac céng bé khac.

2. VAT LIEU THEP KET CAU VA CAC DAC TRUNG

2.1 Vatliéu thép

a) Vat liéu thép théng thuong

- Theo Tiéu chudn Lién bang Nga: Vat liéu thép dugc quy dinh
trong [16], theo d6 cé cac mac thép C235, C245, C255 (thép cudng
d6 thong thudng), €345, C345K, C355, C355-1, C355K, C375 (thép
cuong do nang cao), €390, C390-1, C440, C550, C590 (thép cudng
d0 cao), C3550M1, C390M (thép chiu Ita). Ky hiéu C la thép xay dung,
235-590 quy udc biéu thi gidi han chay cda sdn phdm can (tinh béng
N/mm?), s6 1 1a bién thién clia thanh phan hoéa hoc, chit “K” la thép



www.tapchixaydung.vn

c6 kha nang chéng an mon dugc tang cudng, “N” la thép c6 kha
nang chiu Iffa dugc tang cuong.

- Theo tiéu chuan Viét Nam: Vat liéu thép dugc quy dinh trong
cac tiéu chudn vé vat liéu thép, chdng han: [2], [3], [4], [5], [6]. Quy
dinh viéc st dung mac thép cho két cau chiu luc cé trong [8], nhung
khong co6 yéu cau vé thanh phan héa hoc déi vai thép xay dung, quy
dinh nay xem trong céc tiéu chudn vé vat liéu [2], [3], [4], [5], [6].

b) Vat liéu thép chiu nhiét

- Theo Tiéu chuan Lién bang Nga: Vat liéu thép chiu nhiét dugc
quy dinh trong [16], gém cé mac thép C35501, C39001.

- Theo tiéu chuan Viét Nam: Vat liéu thép chiu nhiét dugc quy
dinh tai [9].

Nhan xét:

Can ¢t vao tinh chat co hoc cda thép (gidi han chay trén hoac
giGi han chdy nhé nhat) theo [8], méc thép theo [16]. Theo d6, cac
mac thép theo TCVN tuong duong véi:

Nhoém 1: Thép cuong dé théng thudng (C235, C245, C255 theo
[16]), gom:

(1) S235, 5275 (theo TCVN 9986, TCVN 11228)

(2) Thép két cau cdng dung chung (TCVN 7571)

(3) Thép két cau han (theo TCVN 7571)

(4) Thép két cau xay dung (theo TCVN 7571)

Nhom 2: Thép cudng d6 nang cao (C345, C345K, C355, C355-1,
(355K, C375 theo [16]), gom:

(1) S355 (theo TCVN 9986, TCVN 11228)

(2) Thép két cau han (theo TCVN 7571)

Nhom 3: Thép cudng dé cao (€390, C390-1, C440, C550, C590
theo [16]), gobm:

(1) S460 (theo TCVN 11228)

(2) Thép két cau cédng dung chung (theo TCVN 7571)

(3) Thép két cau han (theo TCVN 7571):

Nhom 4: Thép chiu Idra (C355I1, C3900 theo [16]) theo TCVN
8997, gbm:

(1) Thép ferit

(2) Thép austenit

2.2 Cac dac trung

Gidi han chady va mé dun dan héi cta thép bi giam di khi nhiét
dé tang. [19] cho gia tri gidm cudng dé yr va giam mé dun dan hoi
Ye clia thép & nhiét d cao (Phu luc B) d6i véi 04 nhém thép theo
[16]. Minh hoa quan hé giiia nhiét d6 véi hé s6 giam cudng do, va
gita nhiét d6 véi hé s6 gidm moé dun dan héi nhu & Hinh 1.

T T T T T g - [T
SEEaN =ng)

Hé 86 giden curdng 6
. g
-]

S
5
S
E
E
o

Hinh 1. Quan hé nhiét d6 véi hé s giam cutng dd va vdi hé s6 giam mé dun dan hoi[19]

Thay rdng, tng véi nhiét d6 dudi 250°C, gia tri yr = ye = 1,0, tlic
13 gi tri cudng d6 va mo dun dan hoi khong thay déi so véi gia tri
cla ching & nhiét do tiéu chudn 20°C. Khi nhiét d6 tang lén, gia tri
yr thay d6i nhung gia tri chénh léch khéng nhiéu déi vai thép cudng
do thong thuang va thép cuong do nang cao, tuong tu gia tri ye thay
déi nhung gia tri chénh léch khong nhiéu déi véi thép cudng dé cao
va thép chiu lra. Gia tri hé s6 ye d6i véi thép cudng dé nang cao ¢
bién thién bat thudng, bdi su giao cit clia dudng biéu dién véi cac
thép cudng do théng thudng va thép cudng dé cao.

Trén co sG gid tri giam cudng d6 va gidm mé dun dan hoi doi voi
thép & nhiét d6 cao, cling nhu cac mac thép tuang duong theo [16]
va [8], dé xuat Bang 1, quan hé nhiét d6 va cac hé sé yrva ye.

Bang 1. Hé sé gidam cudng dé va hé sé giam mé dun dan hoi
ctia thép & nhiét d6 cao

T Hé s6 yr Hé sO ye

Q| M () 3) 4 (1 ) 3) (4)

20 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00

250 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00

300 | 0,84 | 084 | 0,89 | 09 | 0,94 | 0,96 | 0,95 | 0,96

350 | 0,78 | 0,75 | 083 | 095 | 089 | 092 | 0,9 | 0,93

400 | 0,72 1 0,70 | 0,79 | 092 | 0,84 | 0,88 | 0,86 | 0,90

450 | 067 | 065 | 0,75 | 089 | 0,79 | 0,85 | 0,82 | 0,86

500 | 061 | 060 | O,71 | 083 | 0,73 | 0,81 | 0,78 | 0,82

550 | 0,54 | 0,55 | 066 | 0,76 | 0,67 | 0,75 | 0,73 | 0,77

600 | 045 | 046 | 058 | 068 | 0,59 | 066 | 068 | 0,71

650 | 034 | 034 | 047 | 058 | 0,52 | 0,53 | 0,62 | 0,65

700 | 0,20 | 0,18 | 0,32 | 047 | 043 | 0,35 | 0,54 | 0,58

750 0,33 0,50
800 0,20 042
850 0,02 0,33

Chu thich: (1) - mac thép S235, S275 hodc tuong duong; (2) - mac
thép S355 hodc tuong duong; (3) mac thép S460 hoac tuong
duong; (4) - thép chiu la.
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Hinh 2. Bi€u d6 gid tri hé s6 giam cutng do, mo dun dan héi clia thép theo mot 6 tiéu chudn

Thdy rang, mot s6 tiéu chuan thiét k& quy dinh ty 1& gidm gidi
han chay va mé dun dan héi khéng phu thudc vao mac thép (chdng
han: [14], [11], [12]), m6t s6 khac quy dinh phu thudc vao mac thép
(chdng han: [13], [10], [19]). Mét s6 tiéu chudn cho gia tri ty | giam
théng qua cac phuong trinh, mét s6 khac cung cap bang tra déi véi
su thay d6i clia gidi han chdy va mé dun dan héi cta thép & nhiét
d6 cao dua trén phan tich hoi quy dir liéu nhan dugc tir cac két qua
thtr nghiém d6 bén kéo & nhiét dé cao.

Cac cong thic va bang tra dé xac dinh hé s6 gidm cudng do vr,
hé s6 gidam mé dun dan héi ye theo mot s8 tiéu chudn thiét ké. Biéu
dién méi quan hé gita nhiét do véi hé sé giam cudng do, va gila
nhiét do vai hé sé gidam mo dun dan hoi nhu & Hinh 2. Thay rang,
céc tiéu chuan khac nhau cho méi quan hé khac nhau, cé biét cac
quan hé nay theo [14] va [11] kha tring nhau, va tuong tu theo [12]
va [15]. Tiéu chuén [13] va [19] cho m&i quan hé trén déi véi thép
théng thudng va thép chiu nhiét.

& nhiét d6 t6i han T = 350°C, yéu cau trong [19] va mot sé tiéu
chuén quy dinh khéng dugc dat tai trong, nhu thé véi nhiét d6 nay
sé la ranh gidi vé kha néng chiu luc & nhiét dé cao, khi dé can phai
ap dung giai phap lam thay d6i kha ning chiu luc (thudng phai ting
kich thudc tiét dién).

3.TiINH TOAN NHIET DO TG1HAN CUA CAU KIEN KET CAU THEP

3.1 Cudng dé tinh toan va mé dun dan héi cda vat liéu thép &
nhiét do cao [24]

- Cudng do tinh todn cua thép theo gisdi han chay khi d6t néng:

fyt = nyT (M
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trong do: yr la hé s6 nhiét do lam gidm gidi han chay cla thép
khi d6t nong, xac dinh theo trang thai ting suat — bién dang; f, la gidi
han chay cua thép.

- M6 dun dan héi clia thép khi dét nong:

E, =Ey, (2)

trong dé: ye la hé s6 nhiét d6 suy giam mo dun dan héi cla thép
khi d6t nong; E 1a mé dun dan héi cda thép.

Nhiét dé tGi han (°C) d6t néng tiét dién, theo mat kha nang chiu
luc dugc xac dinh dua theo gia tri thap nhat clia cac hé s6 yr va e,
theo Bang 1. Hé s6 y. dugc xac dinh khi tinh toan theo trang thai gidi
han th hai, véi giGi han cau tao vé dé véng clia cac bo phan két cau
khi ti€p xuc vdi Ita.

Khi xac dinh (ing suat bang t8 hgp tinh toan, hé sé yr cé thé xac
dinh la yr = on/fy, trong d6 oa la ting suat theo két qua tinh toan tinh.

Hé s6 ye can dugc xac dinh la ye = f/fu, trong dé f 1a bién dang I6n
nhat cia ciu kién xay ra khi tinh toan céng trinh tir t6 hop tai trong;
fu la dé véng (bién dang) gidi han trong cau kién, phu hgp véi yéu
cau cuda [7].

3.2 Xac dinh nhiét dé t&i han ca cau kién két cau thép

a) Cau kién chiu kéo hodc nén ding tam

Hé s nhiét d6 giam do6 bén clia cac cau kién thép khi kéo hoac
nén dung tam bdéi luc N:
Y

Af,

Tinh toan hé s nhiét do lam gidm do bén thép c6 xét dén 6n
dinh cla cau kién tiét dién dac khi nén ding tam béi luc N:

N

oA, 4

Nhiét dé téi han (°C) d6t nédng tiét dién, khi kéo hodc nén ding
tam clia cdu kién theo mat kha nang chiu luc dugc xac dinh dua theo
gia tri cGia hé s yr theo Bang 1.

b) C4u kién chiu uén

Tinh todn hé sé nhiét dé theo d6 bén két cau dam chiu udn:

- khi tdc ddng m6 men vao mot trong cadc mat phdng chinh

3)

Yr

YT

M
Yo = (5)
! Wpl,minfy
- khi tdc déng mét luc ngang trong tiét dién
VS
- _ 6
171, 0,581, ©

- khi tdc ddng cac mo6 men trong hai mat phang chinh (va khi co
mat bi-mo men):

M

Yo = M, y+—Y x+ B.o (7)
I, v Iynfy Iumfy

- khi tédc ddng déng thadi md men va luc cat trong tiét dién
0,87

T=y \/ 2 —0,0,+05 +31%, (8a)

y
vy 21, /(0,58f,) (8b)

Gia tri ing suat cuc bo do luc tap trung oiec dugc xac dinh theo
[8], v&i fya = fy/ym, trong d6 13y hé s6 d6 tin cay vé vat liéu ym = 1,0.

Can xac dinh hé s6 nhiét dé lam giam do bén thép theo 6n dinh
téng thé ctia dam chirIloai 1 ciing nhu dam hai loai thép loai 2 theo
phan loai cta [8], ngoai trir 6ng theo cac cong thuc:

- khi uén trong mat phang bung tring véi mat phang déi xing
cla tiét dién

M

- x 9
YT oW, f 9)

pLx’y

- khi uén trong hai mat phang chinh (va khi c6 mat bi-mé men)
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M, M, B
Y1 = E= x

(pprfoy Wp|,yfy W, f,

Nhiét do t6i han (°C) d6t néng tiét dién clia phan ti chiu uén
lam mat kha nang chiu luc dugc xac dinh dua theo gia tri I6n nhat
cla hé sé yr, dugc xac dinh theo cac cong thic & muc 3.3b) theo
Bang 1.

) C4u kién chiu nén két hgp uén

Tinh hé sé nhiét d6 lam suy giam d6 bén clia cdu kién thép khi
tac dung clia luc doc cung vai uén

Hé s6 nhiét do lam gidam do bén déi véi cau kién chiu nén léch
tam (udn - nén) va kéo léch tam (kéo - udn) xac dinh theo cong thtic

N M M, B 1)

(10)

= +—2—+ +
Af W b, W f W

plx'y ply'y co'y

YT

Hé s6 nhiét do lam giam dé bén déi vai cac cau kién chiu nén
l&ch tdm (udn - nén) co tiét dién khong déi (cot nha nhiéu tang -
trong mét tang) trong mat phdng tac dung mé men trung véi mat
phdng d8i xting khi tinh toan én dinh dugc xac dinh theo céng thic

e =N/ (@.Af,) (12)

Trong c6ng thuc (12), hé s6 8n dinh khi nén va uén déng thdi ¢.
dugc xac dinh theo Bang D.3 trong [8], phu thudc vao d6 manh quy
udc X va dé léch tam tuong déi quy déi mer, dugc xac dinh theo
céng thiicm,, =nm (13)

Hé sé nhiét dé lam giam dé bén d6i véi cac thanh chiu nén léch
tam (udn nén) co tiét dién dac khéng déi, ngoai trir dang hinh hop,
ngoai mat phang tac dung mé men khi uén ching trong mét phdng
€6 dd clng 16n nhat (Ix > Iy), trung véi mat phdng déi xdng cing nhu
céac chir C khi tinh toan d6 6n dinh can xac dinh theo cong thic

e =N/ (co,Af, ), (14)

Hé s6 nhiét dé lam giam dé bén déi vai cac cau kién chiu nén
l&ch tam (u6n nén) c6 tiét dién khong déi, udn trong mat phang cé
d6 cting nhé nhat (ly < Ix va ey = 0), can tinh theo cong thirc (12), con
khi @& manh A > Ay cling ki€m tra tinh &n dinh ngoai mat phang tac
dung ctia mé men nhu cac cau kién chju nén ding tam

vr =N/ (,Af,) (15)

Hé s6 nhiét d6 lam gidm dd bén khi tinh toan 6n dinh cac thanh
c6 tiét dién dac khdng déi (trir dang hop), chiu nén va uén trong hai
mat phéng chinh, khi m&t phdng c6 d6 cling I6n nhat (I« > Iy) trung
vGi mat phdng déi xing, cing nhu ddi véi tiét dién dang 3 (xem
Bang 12 trong [8]) can dugc xac dinh theo céng thic

YT = N / ((PexyAfy) (1 6)
trong do: ¢, = ¢, (0,69/5 + 0,4{‘/5) (17)

Cac yéu cau vé tinh toan hé s6 phai dugc ldy theo muc 9.2 trong
[8], trong tinh toan c6 tinh d&n moé men chéng udn déo tuong ting
clia cac tiét dién.

Hé s nhiét do lam giam do bén khi tinh toan én dinh cla céc
thanh dic tiét dién hop khéng d8i chiu nén uén trén mét hoic hai
mat phang chinh cin xac dinh theo cac céng thic

e =N/ (g Af, )+ M, /(8,W,,1,) (18)
vr =N/ (@, Af, )+ M, /(3,W,f,) (19)

trong d6: @ex, Pey 12 hé s8 8n dinh khi nén cling vai udn, xac dinh
theo Bang D.3 (Phu luc D) trong [8]; 8, 8y la cac hé sé xac dinh theo
cong thuc

8, =1-0,INAZ / (Af,) va &, =1-0,NL; / (Af,) (20)

va lay tuong tng bang 1,0 khi &, <1 va &, <1, trong khi N phai

u_n

lay dau
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Nhiét d6 t&i han (°C) d6t ndng tiét dién ctia cau kién khi tac dung
Iyc doc cling véi udbn gay mat kha nang chiu luc dugc xac dinh dya
theo gia tri I6n nhat clia hé s6 yr, dugc xac dinh theo cac céng thiic
& ti€u muc 3.3¢) vaBang 1.

4.ViDU TINH TOAN

Cac vi du nay nham minh hoa cach tinh toan nhiét dé téi han
déi véi mot sé cau kién ca ban. S6 liéu ban dau lay theo tai liéu [17],
nham kiém ching két qua tinh so véi két qua theo [14].

4.1. C4u kién chju nén ding tam

S6 lieu: Cot chia nha cédng nghiép dugc lam tir cac tdm bang t8
hgp han. Cot nén dung tdm, Ned = 307,7 kN, chiéu cao cét 4,65 m.
Tiét dién cot chr H c6 h =300 mm, b = 200 mm, hy = 276 mm, tw =
10 mm, tr= 12 mm, A = 75,6 cm?2. Cét dugc lam bang thép $235, véi
chiéu day sa bé 16n nhat ctia cac phan ta tiét dién cot t < 16 mm thi
gidi han chay bang f, = 235 N/mm?2,

Yéu cdu: Xac dinh nhiét do tai han.

Két qua:

(1) Xac dinh 13 hé s6 6n dinh khi nén dang tam ¢, (dudng cong
c tinh cho truc yéu), v6i d& manh quy udc cda thanh:

\f L, \P 4650
206 105

0 =0,460+wx(3,41—3,6)=0,491.
y 34-36

3
b N 3077x10 0353

0,Af, ~ 0,491x75,6 x 107 x 235

(2) Nhiét d6 téi han dét nong tiét dién, khi nén dung tam cua
cdu kién theo mat kha nang chiu luc dugc xac dinh dua theo gia tri
cla hé s6 yr = 0,353 theo Bang 1.
0,353-0,34 « 700 -650
0,20-0,34 1

So sanh véi két qua tinh theo tai liéu [17]:

Két qua tinh theo tai liéu [17], T = 664,6°C. Chénh léch két qua
tinh 3 -2,98%.

4.2 Cau kién chiu uén

Sé lieu: Dam chinh ¢6 L= 7,5 m chiu tai trong phan bé déu, budc
dam B = 4,5 m, dau dam tua khép trén cac cot va canh phia trén cla
n6 khéng dugc c8 dinh ngoai mat phdng, tai trong 1én dam chinh
Gk = 1,503 kN/m2, Qx1 = 4,9 kN/m2 Dam t6 hgp han dugc lam ti cac
tdm co kich thudc h= 400 mm, b = 300 mm, h,= 368 mm, t»= 10
mm, tr= 16 mm, A = 132,8 cm?. Dam lam bang thép 5$235. Véi chiéu
day tiét dién t6i da so bd ca tdm < 16 mm, gidi han chay cla thép
f, = 235 N/mm?>.

Yéu cdu: Xac dinh nhiét do6 téi han.

Két qua:

(1) Téng gia tri tinh toan cua tai trong trén dam chinh gs:

95 = (G, +v,Q,,) B =(1503+10x4,9)x4,5=2881kN/m trong

T, =650+ =645,36 °C.

do:

G 1a gid tri tiéu chudn clia tac dong thudng xuyén;

Gk = 1,02 (trong lugng mai) +0,483 (trong lugng dam san) =
1,503 kN/m?

Qx1 = 4,9 kN/m? 1a gia tri tiéu chuan ch( dao hoic (thd nhat) cta
tac dong tam thai dai han;

W = Y1 = 1,0 1a hé s6 t6 hgp tai trong, dudc gia dinh bang Y
(xem muc 6.3 trong [71]).

gri = 28,81 kN/m.

(2) Mé men uén 16n nhat & dam chinh véi tai trong phan b6 déu
@ gilta nhip:

M _ql’ _2881x7,5°
8 8
(3) Tinh toan hé s6 nhiét dé theo dé bén két cdu dam chiu uén
khi tdc d6ng m6 men vao mét trong cadc mat phéng chinh theo céng
thuc (5):

=202,6 kNm.

6
Yor = M _ 202,6><130 -0,414,
W,mnf,  2080,95x10° x 235

trong d6: Woi,min = 2080,95 cm? la mé dun chéng uén déo nho
nhat cua tiét dién.

Xéc dinh hé s6 nhiét d lam gidm dod bén thép theo én dinh téng
thé ctia dam chir I loai 1 khi udn trong mat phéng bung tring véi
mat phéng d6i xing cua tiét dién theo cong thiic (9):

S 202,6 x10° i _0.449.

oW, xfy 0,923 x 2080,95x10° x 235

Trong cong thuic (9): @b = 0,923 13 hé s6 8n dinh khi udn, dugc
xac dinh theo Phu luc F trong [8] cho dam c6 tiét dién g6i d& dugc
bao ddm chéng dich chuyén ngang va quay;

Woix = 2080,95 cm? la md dun chéng udn déo cua tiét dién déi
Vdi truc x - x, tinh cho thé bi nén nhiéu nhat ctia canh chiu nén;

(4) Nhiét do6 téi han d6t néng tiét dién clia phan tdr chiu uén lam
mat kha nang chiu luc dugc xac dinh dua theo gid tri I6n nhat clia hé s6
yr, dugc xac dinh theo céc cong thiic  muc 3.3b), theo Bdng 1:

0,414 -0,45 650-600

T, -600+2 45 ~616,4°C.
0,34 0,45 1

T, —600+ 24497045 650-600 _ 555 4oc
0,34-045 1

Chdp nhan gia tri thap nhat trong hai gia tri. Do d6, nhiét do tai
han ctia dam la Ter = 600,4 °C.

(5) Nhiét dé t6i han dét néng tiét dién, theo mat kha nang chiu
luc dugc xac dinh dua theo gia tri thap nhat cGa cac hé s6 yr va e,
theo Bang 1. Hé s y. dugc xac dinh khi tinh toan theo trang thai gidi
han thu hai, véi gii han cau tao vé dé véng clia cac bo phan két cau
khi ti€p xuc vdi Ita.

Hé s6 ye can dugc xac dinh la ye = f/fy, trong d6 f 1a bién dang I6n
nhét clia phan t xay ra khi tinh todn céng trinh ti t6 hgp tai trong;
fu la dé vong (bién dang) gidi han trong dam, pht hop véi yéu cau
clia TCVN 2737:2023 (fu, cho dam chinh f, = L/250 = 7500/250 = 30
mm).

(6) Xac dinh d6 vong I6n nhat ctia dam f khi chiu tai trong gr =
28,81 kN/m

5qL 5 28,81x 7,5 x 10"
= = 2an 5 - =146 mm.
384EI, 384 2,06x10° x39452,44 x10
Nhu vay ta co: v, = L _146_ 0,487 .
f, 30
Do y, =0,487 > 0,449 = y; nén nhiét d6 tSi han dugc xac dinh

theo yr.

So sanh véi két qua tinh theo tai liéu [17]:

K&t qua tinh theo tai liéu [17], Ter = 468,8°C. Chénh léch két qua
tinh la 28,07%.

4.3 Cau kién chiu nén két hgp uén
S6 ligu: Cot d6 gian mai clia nha céng nghiép, budc cot 6,0 m.
Cot chiu nén va udén déng thai (N = 402,4 kN; My = 131,2 kNm) vai
chiéu cao hinh hoc cla ¢t Les = 700 cm, chiéu dai tinh toan trong
mat phadng khung Lex = peLer = 2x700 = 1400 cm, va ngoai mit
phang khung Lcry = 350 cm. Tiét dién cot chit H50 (theo GOST 8239-
89), kich thudc hinh hoc h = 500,0 mm, b =170 mm, tw= 10,0 mm,
=152 mm, r=17,0 mm, hw = h - 2tr = 469,6 mm; céc dac trung
hinh hoc sau: A = 100,0 cm?, Iy =39 727 cm?, I, = 1043 cm*, Wy =
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1589 cm3, Wy = 123 cm?, Wpix = 1852,8 cm?3, ix= 19,0 cm; iy = 3,23 cm.
Chap nhan rang tiét dién chi lam viéc trong giai doan dan héi.

Cot dugc lam bang thép S275. Vai chiéu day sa bé |6n nhat cla
cac phan t{ tiét dién cot t < 40 mm thi gii han chay bang fy = 270
N/mm?2,

Yéu cdu: Xac dinh nhiét d6 téi han.

Két qua:

(1) Hé s6 nhiét d6 lam gidam d6 bén d6i véi cau kién chiu nén
l&ch tdm (udn - nén), theo cong thiic (11):
_ 402,4x10° 131,2x10°
T 100x10%x270  1852,8 x10° x 270

trong dé: noi luc trong t6 hap bat Igi nhat N = 402,4 kN; My =
131,2 kNm; My = B = 0. Cac théng s6 An = A = 100,0 cm? Wpix = 1
852,8 cm? va vat liéu f, = 270 N/mm?2.

(2) Do léch tam tuong ddi quy d6i mer, xac dinh theo cong thic (13):

m,, =nm=140x176 = 2,46

trong dé: n = 1,40; m = eA/Wpix = 32,6x100/1852,8 = 1,76 la do
léch tam tuong déi (e = M/N = 131,2/402,4 = 0,326 m).

= 1400 270

A= X [—
X 19 2,06x10°

TU k, =2,67; m, =246, nhan dugc ¢, =0,314 .

Thay vao (12) ta c6:
~ 402,4x10°
0,314x100x10? x 270

(3) Hé s6 nhiét do lam gidm d6 bén dsi véi cac thanh chiu nén
léch tdm (udn nén) co tiét dién dac khéng ddi, xac dinh theo cong
thic (14):

e =N/ (co,Af, ),

=0,411,

V11

=2,67

Vo2 =0,475.

trong do:

R

. ”F -”F:SSO* 270 g,
v TME 7T, VE T3,23 \2,06x10

o, 0,402+ 24300402 (5974 0)_0,413.

3,8-4,0
¢, = 0,537 la gia tri clia @y khi &, =3,14;

a =0,65+0,05m_ =0,65+0,05x176=0,738;
B=/9. /0, =+/0,537/0,413 =1140;

o B 140 4,04
1+am, 1+0,738x176
Thay vao (14) ta c6:
402,4x10°

=0,728 .

778 = 0,496 x 0,413 % 100 x 107 x 270

(4) Nhiét do ti han d6t néng tiét dién ctia cau kién khi tac dung
Iyc doc va udn dong thoi gdy mat kha nang chiu luc dugc xac dinh
dua theo gia tri I6n nhat clia hé sé yr, dugc xac dinh theo cac cong
thic & tiéu muc 3.3¢) va Bang 1.

Y1 =Max(Y1y, 720775 ) = Max(0,411,0,475;0,728) = 0,728 .

Do thép S275 nam gilra hai loai thép thudng va thép nang cao
nén can phai kiém tra theo ca hai loai dé.

0,728 -0,78 400 - 350

T,, =400+ x =443,3°C.
0,72-0,78 1
T., =400+ 0,728 -0,75 400-350 _ 422,0°C.

X
0,70-0,75 1

(5) Chap nhan gia tri xau nhat trong hai gia tri. Do dé, nhiét dé
tGi han clia cot la Ter = 422,0°C.
So sanh véi két qua tinh theo tai liéu [17]:
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Két qua tinh theo tai liéu [17], T = 414,1°C. Chénh léch két qua
tinh 1a 1,91%.

5. KET LUAN VA KIEN NGHI

Qua céac ndi dung nghién ctiu trong bai bao nay, két qua dat
dugc nhu sau:

- Da lam ré6 dugc mét sé van dé khi tinh toan nhiét dé téi han
theo tiéu chuan thiét ké (du thdo) ctia Lién bang Nga, ¢ thé ap dung
dé tinh toan nhiét d6 t&i han déi véi mot s6 cau kién ca ban khi st
dung [7] va [8] va cac tiéu chudn vé vat liéu thép.

- Thuc hanh tinh toan nhiét dé t6i han déi véi cau kién co ban.
Qua vi du s6 thay rang, viéc tinh toan nhiét dé téi han déi véi mot
s6 cau kién co ban clia két cau thép, c6 thé ap dung trong thuc té
thiét ké két cdu thép trong diéu kién chay & Viét Nam.

- Kién nghi tiép tuc nghién ctu tinh toan nhiét do téi han, gidi
han chiu Itra va kha nang chiu Itra ctia cu kién két cau thép khi dugc
boc bdng cac vat liéu chéng chdy khac nhau (son, thach cao v.v...).
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Du bao, tinh toan 6n dinh madi doc 6 Kon Tum,
Tay Nguyeén cé xet dén anh hudng cua

luong mua va tu bién

Prediction and calculation of slope stability in Kan Tum, Tay Nguyen, taking into account the
amount of precipitation and the creep process of soil

> NGUYEN HUY HIEP* NGUYEN SY CONG, TRAN HONG QUAN, HOANG QUOC LONG
Trudng Pai hoc ky thuat Lé Quy Bon; *Email: huyhiepnguyen@lgdtu.edu.vn

TGM TAT

Truot |6 dét & cac swan dic va méi dac thueang xay ra vao moa mua
béin, ddc biet |a nhitng noi xay ra mua to kéo dai. Cing vai sy bign
ddi khi hau, nhitng diéu kién thién tai bat theang, dién bién coa cac
hién tugng trugt & ngay cang da dang va phic tap. Nai dung bai
béo sir dung phan mém Plaxis FEM vao tinh toan dn dinh mai ddc khu
vuc Kon Tum - Tay Nguyén, ké dén anh huang cia hién tegng mua
dai ngay. Ket qua tinh ra hé sd dn dinh nhim du bao dn dinh méi ddc
cd xét dén tir bign, 13 mat co si dé thyc hign cac bign phap an toan
phi hop néu cén thiet.

Tir khéa: mai déc; dat khang béo hoa; dn dinh doanh trai; tai bign
dia chat.

ABSTRACT

Mountainous terrains, and regions subjected to high seismic
activities, and extreme heavy rainfall. In recent years, climate
changes and unusual natural phenomena have frequently
occurred. As a result, the evolution of landslides develops
diversely and complexly. In the article, the authors conduct the
prediction and slope stability analysis using Plaxis FEM software
for the case study in Kon Tum, Tay Nguyen. taking into a great
amount of long-duration precipitation, and the creep process of
soil. The achieved results provide the actual factor of safety,
which is necessary to implement appropriate measures to avoid
landslides in wet seasaon.

Keywords: Landslides, unsaturated soil, slope stability, creep,
factor of safety.

1. DAT VAN BE

Rat nhiéu mai déc van 6n dinh trong thai gian dai nhung sau dé
bi pha hly do thdi gian mua bdo. Cung véi su bién déi khi hau,
nhing diéu kién thién tai b4t thudng, dién bién clia cac hién tugng
trugt 16 ngay cang da dang va phtc tap. Nam 2023, tinh Kon Tum
vao mua mua, trén dia ban tinh ¢4 hang tram diém sat |8, c6 nguy
co sat |& cao tai cac khu vuc dan cu, vudn rdy tai nhiéu xa thudc cac
huyén Tu Mo Réng, Kon Plong, Dk Glei. Ngoai ra, cac tuyén tinh 16
673 (huyén Dak Glei), 676 (huyén Kon Pléng); 672,678 (huyén Tu Mo
RoNg), cac tuyén Quéc 16 24, 40B cling thudng xuyén xay ra sat 16.
Dia ban cac huyén Kon Plong, Bak Glei, Tu Mo Rong... dugc xem la
“trong tdm” cla sat |3, sut Iun dia hinh. (Theo Bio dién tiBang céng
san Viét Nam ngay 21/11/2023).

Nhiéu nghién ctu cho rdng nhitng phuong phéap théng
thudng dua vao gia thuyét iing xU clia dat bao hoa dé thiét ké, xay
dung mai déc dat khéng bao hoa la khéng phu hop. Phan tich én
dinh mai déc nén xem xét theo trang thai déng bao gém nhiing
thay d8i méi trudng gan mat dat (mua, thoat béc hoi) thay vi phan
tich tinh nhu théng thudng. Vi vay, phan tich n dinh mai déc can
phai xem xét trong mot hé théng dat khéng béao hoa - bao hoa va
dat bao hda xem nhu trudng hgp dac biét ctia dat khong bao hoa.
Ngoai ra, can nghién ctu thém hién tuong chay cta dat xét dén
yéu té tU bién cua dat.

2.CO SO LY THUYET VA PHUONG PHAP NGHIEN CUU

2.1. Dudng dic trung dat- nudc (Soil-water characterictis
curve - SWCC)

bat khong bao hoa la mét hén hop clia hon hai pha (thong
thudng la ba pha gém: ran, nuéc va khi) va cé ap luc nuéc 16 rong la
am (do c6 ap luc khi 16 rdng). Moi loai dat gan mat dat, & méi trusng
tuong doi kho, sé chiu ap luc nudc 16 réng am va khéng bao hoa.
Pat khong bao hoa hay dat cé ap luc nudc 16 réng am co thé cé mit
trong bat ky tram tich dia chat ca ban nao d6. Phan 16n cac tram tich
dat bé mat tu nhién & d6 dm tuang déi thap va céc loai dat tan tich
do phong hoa la dat khéng bao hoa; qua trinh dao hé moéng, ché bi
va dam chat lai dat cing tao ra vat liéu dat khong bao hoa. Loai dat
khong béao hoa dugc quan tam trong nhiéu nghién ctu lién quan
dén trugt 16 la dat tan tich do phong héa. Phan 1én cac suon doc,
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mai déc dat dugc cau tao tir dat tan tich, toan bo sudn déc, mai déc
hay chi phan trén muc nudc ngam la dat khong bao hoa.
{81}
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Hinh 1. Dudng dac trung dat-nudc (SWCC)

Pé xéac dinh su thay d6i ap luc nudc 16 réng am (d6 hat dinh) can
thiét 1ap méi quan hé gitra d6 am va dé huat dinh. M&i quan hé nay
dugc goi la dudng cong ddc trung dat-nudc (Soil-water
characterictis curve - SWCC) va dugc dung phd bién trong linh vuc
dia ky thuat. Pudng cong SWCC thudng dugc biéu dién dudi dang
méi quan hé gita d6 bao hoa, d6 &m trong lugng hodc d6 &m thé
tich véi @6 hut dinh (Hinh 2). Kha ndng tham nudc va stic chong cat
cUa dat khéng bao hoa la mét ham ctia dé hat dinh. Do d6, dudng
cong SWCC dugc st dung dé du dodn ham thdm va ham cusng d6
khang cat cta dat khong bao hoa.

C6 nhiéu phuong phép xéac dinh dac tinh duéng cong SWCC clia
dat, trong nodi dung bai bdo st dung phuong phap ctia Fredlund va
Xing (1994):

m

0= 3 ln(l—i—h/hr) 1 1)
" In(1+1000000/ 7, ) 1n(e+(h/a)")

Trong d6:  h- c6t nuGc do hut dinh;

hr- @ hat dinh tuong Ung véi do6 am du;

n- d6 déc tai diém uén clia dudng cong SWCG;

m- d6 déc tai d6 &m du; e- ca s6 tu nhién, 2,718;

0s- do dm thé tich bao hoa;

a- hé s6 hiéu chinh lién quan dén gia tri khi vao.

2.2. Ham tham thay luc

Trong dat bao hoa, hé s6 tham la ham cta hé sé rong va thusng
gia thiét la hang sé khi phan tich cac bai toan tham. Trong dat khong
bdo hoa, hé s6 thdm |a ham clia hé s6 réng va dd m cla dat. Thay
déi hé s6 réng trong dat khéng bao hoa la nhoé va anh huéng cda
n6 dén hé s6 tham khéng dang ké. Tuy nhién, anh hudng cla su
thay d6i @& 4m c6 y nghia quyét dinh han. Do d6, hé s6 thdm
thuong dugc xem la mdt ham riéng clia d6 &m thé tich (4, ). Su thay
déi do hat dinh (ua - uw) 1am bién d6i d6 &m thé tich, quan hé nay
biéu dién dugi dang dudng cong SWCC. Vi vay, ham tham cuta dat
khéng bao hoa thé hién méi quan hé gilra hé s6 tham va do hat
dinh.

Ham thadm c6 thé xac dinh truc tiép ti cac thiét bi do tham, goi
la thi nghiém tham. Dua vao dudng cong SWCC, ham tham thay luc
cling c6 thé xac dinh gian tiép theo cac mé hinh théng ké (Childs va
Collis-George, 1950; Marsshall, 1958; Kunze va nnk, 1968; Burdine,
1953; Mualem, 1976a; van Genuchten, 1980; Fredlund va nnk,
1994b) va tu cac phuong trinh thuc nghiém (Brooks va Corey, 1964;
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Leong va Rahardjo, 1997b). D6 chinh xac ctia ham tham phu thuéc
vao dudng cong SWCC va phuong phap ap dung. Phuong trinh thuc
nghiém cta Leong va Rahardjo (1997b) thudng dugc st dung nhiéu
vi né don gian, dé st dung va thé hién maéi tuang quan chung nhat
c@a ham tham va dudng cong SWCC.

k, =k0" 2

Trong d06, kw: hé s6 tham khéng bao hoa; ks: hé sé tham bao hoa;
p: hé s6 hiéu chinh tuong (ng vo6i d6 dbc cta ham tham;
® =40, /86,:dd3am thé tich chudn héa (khéng thu nguyén).

2.3. Stic chéng cit trong dat khong bao hoa

Suic chéng cat cta dat khéng bao hoa thudng dugc xac dinh
bdng phuong trinh do Fredlund va Rahardjo (1978) dé nghi theo hai
bién trang thai Uing sudt phap thuc (o- ua) va dé hut dinh (ua - uw)
nhu sau:

Ty :c'+(0'/. —u, )/, tgd'+ (ua —uw)ftg(/ﬁ" (3)

Trong dé: T Uing suat cat trén mat trugt lic pha hay; c': khoang
chan ctia dudng bao pha hoai Mohr-Coulomb "m& rong" trén truc
Ung sudt cat,  do Ung suat phéap thuc va dé hut dinh Itc pha hoai
déu bang khéng, n6 cing dugc goi la "luc dinh hiéu qua";
(o, —u,), . ing sudt phap thuc trén mat trugt ldc pha hiy; ¢':
gbéc ma sét trong lién quan véi Uing suat phap thuc (o, -u,),,
(u, —u, )/ : @6 hut dinh trén mat trugt lic pha hay; ¢” : goc biéu thi

t6c d6 tang stic chdng cat c6 quan hé véi do hat dinh (u, — uw) £

2.4. Du bao 8n dinh mai déc & Kon Tum - Tay Nguyén c6
xét dén lugng mua va tir bién bang phan mém Plaxis FEM

Mé hinh téng cong ¢6 3 I16p dat va cé cac tham sé dia chat dugc
mo ta trong bang dudi:

Bdng 1. Cdc tham sé ddu vao cta cdc I6p dat

Dbat
Tén Tham sé Tan tich Cudisoi | Paphong
phong héa héa
Trang Chua Chuabédo | Chua bao
thai bao hoa hoa hoa
Luc dinh két ¢
i 7 10 15
Tham Gégk:g)sét
s6 . 27 27 30
chéng trong ¢ (d6)
cét Trong luong
riéng(kN/mS) 17 18 19.6
Tham Modun bién .
56: dang (kN/mZ) 7900 6700 6x10
bién
dang Hé s8 Poison u 0.2 0.2 0.2

C6 hai lgp dat trén cung: dat tan tich va dat phong hoa st dung
dudng dac trung dat va nudc (SWCC) dé ké dén su thay déi tinh chat
khi mua 3 ngay véi cudng dé mua 300mm/ngay.

0.5

bd am thé tich 0,

1 10 100 1000 10000 100000 1000000

D¢ hat dinh u,-u,, kPa

Pt phong hoa

Hinh 2. Dudng dac trung ddt-nudc (SWCC) cha hai I6p dat trén cling

—— Pt tan tich
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M6 hinh c6 ké dén tir bién va lugng mua.

M6 hinh nay két hop dac tinh dan héi nhét déng huéng, bao
gém t6i da bon chudi phan ti Kelvin - Voigt, vdi tiéu chi pha hay
Mohr - Coulomb. M6 hinh ¢6 thé dugc so d6 héa nhu sau:

1,
'_I

—igy w?@ W M W .

Trong bai bao chi s dung mot phan ti Kelvin - V0|gt cho phén
nghién ctu ctia minh. Cac tham sé luc dinh, géc ma sat trong, trong
Iuon riéng da dugc néu trong bang 3.1.Véi thai gian nghi Rel.time,
dugc tinh theo cong thuc:

Reltime=n/E véi E=2G(1+v)

Trong d6:  dugc tinh theo cong thic 7 =100.c,

Véi I6p dat 1 ta co:

1, =100.c,, =100.7 = 700 kPa.nam = 255500 kPa.ngay
{El =2G,(1+v,)=2.7900(1+0.2) = 18960kPa

—Reltime=mn,/E, = 255500 /18960 = 13,48 ngay
Vi I6p dat 2 ta co:
1, =100.c,, =100.10 = 1000 kPa.nam = 365000 kPa.ngay
{El =2G,(1+v,)=2.6700(1+0.2) =16080kPa
—Reltime =1,/ E, = 365000 /16080 = 22,7 ngay

3.PHANTiCH VA DANH GIA KET QUA

Bai toan dugc tinh toan én dinh theo hai trudng hop.

+ Trudng hop 1: Tinh todn 6n dinh c6 xét dén anh hudng clia
luong mua.

+ Trudng hop 2: Tinh toan 8n dinh cé xét dén anh huéng cla
luong mua va tir bién.

Khi so sanh két qua ctia hai trudng hgp néu trén bang dé thi biéu
dién he s6 an toan th| két qua duoc thé hién & hinh sau:

H

1 |

x

Hinh 3. So @6 md hinh tinh toan

Hinh 4. Hé 56 an toan méi ddc theo chuyén vi

4, KET LUAN

Tu két qua cla viéc tinh todn va du bao 6n dinh mai déc c6 ké
dén lugng mua va tu bién bang phan mém Plaxis, d6 thi ta da thay
su anh hudng rat I6n clia lugng mua va ti bién dén hé sé an toan
mai déc, khi cing mét chuyén vi so sanh hai trudng hgp thi hé sé an
toan khi c6 ca tir bién va mua sé thap hon truong hgp chi cé mua.
Quan sat d6 thi ta c6 thé thay tai thai diém mai déc c6 chuyén vi la
1 m thi hé s6 an toan ctia mai déc khi chi xét dén anh hudng cla
lugng mua la 1,85 va hé s6 an toan ctia mai doc khi xét dén anh
hudng clia ca lugng mua va tur bién la 1,35. Qua d6 khi mai déc chiu
anh hudng clia ca lugng mua va tirbién thi hé sé 6n dinh gidm nhiéu
s0 v6i chi chiu dnh clia lugng mua lam mat &n dinh dan dén su sat
truot ctia mai déc.

Vi vay khi thiét ké cac cong trinh gan hay trén mai déc can chay
su 8n dinh clia mai déc. Tu d6, ta can dua ra cac phuong an, gidi
phap chéng sat trugt mai déc hop ly...
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Trong qué trinh phét trién kinh t& - xd hai hign nay, chrong trinh Muc
tieu qudt gia xay dung ndng than mdi da trér thanh mat phong trao soi
ndi, riing khap trén cé nudc, anh huéng séu rong dén dvi sng vat chét,
tinh than cla nguei dan, tao nén tang dn dinh chinh trj - x& hai. Trong
da, xay dung ket cau ha tang duge xac dinh | dat pha quan trong trong
xay dung néing thon mdi. Tuy nhién chét lugng nhiéu cang trinh dac bigt
|a cac cong trinh dan dung sau mat thai gian dua vao van hanh, khai
théc, str dung d& hu hang, xuting cép trém trong. Trong nghién ciu nay,
t4c gia thuc hién thu thap céc céac ket qua bao céo, phéan tich so sanh,
thure trang mét dn dinh va hu hang thureng gép cia cac cong trinh dan
dung theo co ché ddc thy thuic chrong trinh muyc tigu quét gia. Tor da
d@ xudt cong tac van hanh va quy trinh bao tri cho timg cang trinh cy
thé nhim dam bao chat lreng, khac phuc droc nhing hu hang, sy cd
xuting cép nhanh cia céc cong trinh.

Tir khoa: Cang trinh dan dung; chueng trinh myc tigu qudt gia; nang
than mai; van hanh; quy trinh; bdo tri.

ABSTRACT

In the past period, the National Target Program on building new
rural areas has become a vibrant and widespread movement
across the country, deeply affecting the material and spiritual lives
of people, creating a foundation for political and social stability. In
particular, infrastructure construction is identified as an
important breakthrough in new rural construction. However, the
quality of many works, especially civil works, after a period of
operation, exploitation and use, has been seriously damaged and
degraded. The study has collected reported results, comparative
analysis, and common situations of instability and damage of civil
works under specific mechanisms under the National target
program. From there, propose operation and maintenance
procedures for each specific project to ensure quality and
overcome damage and rapid deterioration of the projects.
Keywords: Civil works; national target program; new countryside;
operate; procedure; maintenance.

1.DAT VAN DE

Chuong trinh muc tiéu quéc gia vé xay dung néng théon méi
(NTM) (sau day goi la Chuang trinh néng thon méi) la mot chuong
trinh téng thé vé phat trién kinh té - xa héi, chinh tri va an ninh quéc
phong do Chinh pht Viét Nam xay dung va trién khai trén pham vi
ndng thon toan quéc. Muc tiéu cu thé clia Chuong trinh muc tiéu
qudc gia xay dung NTM giai doan 2021 - 2025 dén nam 2025 la phan
d&u ca nudc co it nhat 80% s6 xa dat chudn NTM, trong d6, it nhat
10% s6 xa dat chudn NTM kiéu mau, khéng con xa dat dudi 15 tiéu
chi. B6ng thai ti€p tuc xdy dung NTM nang cao va NTM kiéu mau
dé6i véi cac xa, huyén, tinh da dugc cong nhan dat chudn NTM; thu
nhap binh quan cda ngudi dan ndng thén tang it nhat 1,5 1an so vai
nam 2020 [6].

Co ché dic thu thudc chuong trinh muc tiéu quéc gia dugc thé
hién trong cac van ban luat va dudi luat dé thuan tién trong qua
trinh d6i méi va phat trién néng thén, mién nui. Biéu nay dugc quy
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dinh trong Nghi dinh s& 27/2022/NB-CP, Nghi quyét
111/2024/QH15 hay vén ban sé 1058/VPCP-QHDP ngay 19/2/2024
cla Ban Chi dao Trung uong cac chuong trinh muc tiéu quéc gia...
Cac loai cong trinh thudc co ché dac thu cé téng mc dau tu khéng
qua 5 ty, c6 quy moé nho, ky thuat khong phc tap [7][9]. Cac cong
trinh ha tang thiét yéu thudc chuong trinh NTM nhu: Bap thay Idi,
kénh muong, dudng giao thong, trudng hoc, tram y té xa, nha van
héa thon, nha sinh hoat cong déng, céng trinh cdp nudc sinh hoat
tap trung ... da giup cho ngudi dan trén dia ban thuan tién hon trong
viéc di lai cting nhu phuc vu d&i s6ng sinh hoat, phat trién san xuat
néng nghiép.

Tuy nhién chat lugng nhiéu cong trinh thudc chuong trinh NTM
sau mot thai gian dua vao van hanh, khai thac, st dung da hu hdéng,
xuéng cap tram trong. Co rat nhiéu nguyén nhan khién céng trinh
xudng cdp, trong dé c6 nguyén nhan phan I6n la do hién nay cac
céng trinh khéng duoc béo tri thudng xuyén. Bai bao nghién ctru dé
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Xudt codng tac van hanh va quy trinh bao tri mét s6 céng trinh dan
dung dau tu xay dung theo co ché dac thu thudc chuong trinh muc
tiéu quéc gia.

2. PHUONG PHAP NGHIEN CUU

P& thuc hién dugc muc tiéu nghién cudu, bai viét st dung
phuong phap duy vat bién ching va duy vat lich st, cac phuong
phép téng hap, quy nap, dién dich, so sanh...d€ phan tich, lam séng
td cac nodi dung lién quan dén thuc trang mét sé tinh huéng mat én
dinh va hu hong thudng gap & moét s6 céng trinh dan dung dau tu
xay dung tur d6é dé xudt cac céng tac van hanh va quy trinh bao tri
mot s6 céng trinh dan dung dau tu xdy dung theo co ché dac thu
thudc chuong trinh muc tiéu quéc gia

Phuong phap thu thap va pan tich dit liéu thi cap, cac dit liéu
thi cap duoc thu thap ti nhiéu ngudn khac nhau. Tat ca cac dirliéu
thu thap déu dugc kiém tra, d6i chiéu va so sanh dé dam bao c6
dugc su nhat quan, phan anh dugc ndi dung phan tich véi dé tin cay
cao va nguon trich dan ré rang.

3. THUC TRANG VE MOT SO TINH HUONG MAT GN BINH VA
HU HONG THUONG GAP & MOT SO CONG TRINH DAN DUNG
PAU TU XAY DUNG THEO CO CHE PAC THU THUOC CHUONG
TRINH MUC TIEU QUOC GIA

3.1. Cong trinh trudng hoc

Coéng trinh trudng hoc, la moét trong cac tiéu chi gido duc va dao
tao cla Bé tiéu chi quéc gia NTM cac cap (xa, huyén, tinh). D6 la cac
c6ng trinh nhu trudng mam non, trudng ti€u hoc, trung hoc ca s8,
trung hoc phé théng, trung tdm hoc tap cdng déng [1]. La nai dugc
thiét ké dé cung cap khéng gian hoc tap va méi trudng hoc tap cho
viéc giang day, truyén thu kién thiic cda gido vién d6i véi hoc sinh
va nguai hoc.

Thdi gian qua cé rat nhiéu cong trinh trudng hoc bi xuéng cap,
diéu nay da anh hudng 16n dén chat luong day va hoc ctia hoc sinh,
gido vién. Mot s6 hu hdng, xudng cap c6 thé ké dén nhu:

- Cac cong trinh gan vach nui dé bi sat |6 vach nui hoac sat 1&
nén méng lam sap nha, cong trinh & nai thap d bi 1G lut cudn troi.

Hinh 1. Trudng tiéu hoc & ban Piéng, xa
trdn 1i ndm 2017

- Phong hoc, san chai, cdng trinh phu trg hay bi hu hdng do chat
lugng xay dung khéng t6t, do méi xong, gié béo, do hoc sinh chua
coy thuc bao quan.

- Mai bi dot, nudc mua lam hu héng két cdu nha, tang dé am
trong nha lam hu hong d6 dung giang day.

- Trang thiét bi nhu ban ghé, bang, dé dién, may tinh, may bom
nudc, d6 diing van phong hay bi hu hong vat va bi mat cap.

3.2. Tramy téxa

Tram y té xa, phudng, thi tran (sau day goi la Tram y té xa) co

chtic nang cung cap, thuc hién cac dich vu cham séc stic khoé ban
dau cho nhan dan trén dia ban xa [10]. Mot s6 bat 6n dinh va hu
héng thudng gap doi vai tram y té xa trong thdi gian qua:

- Nhing céng trinh dat & sudn déc thudng dé bi sat I1& vach ndi,
sut nén lam sap nha, mat an toan.

- Noi thap, néu xdy ra It 8ng, 10 quét sé gap nguy hiém lam tréi tram.

S R

dm Pam, huyén Mudng La (tinh Son La) sau

- Nha ctra hay bi 8m, bong viia, x& ngéi, mai bi dot, d6 gé hay bi
muc nat, nudc mua ngam vao nha lam hu héng dan két cau nha va
d6 dung cua tram.

- Hu hong hé théng cap nudc, cap dién nén khu vé sinh khéng
dam bdo.

Hinh 2. Hdu qua sat & ddt 6 tram y té

3.3. Nha vdn héa, nha sinh hoat cé6ng déng thén bén

Nha van hoa, nha sinh hoat céng déng thén ban la mot trong
nhing thiét ché van hoa co sG rat can thiét va hiru ich cho sinh hoat
cdng déng clia nhan dan tai dia phuong, cé déng gop thiét thuc cho
c4c phong trao xay dung gia dinh, thén, t8 dan phé dat tiéu chudn
van hoda, qua dé gép phan gilr gin va phat huy ban séc van héa dan
téc, vung mién [11].

Hinh 3. Nha van hda, nha sinh hoat cong ddng
Mét s6 tinh huéng mat 8n dinh va hu hdng thudng gap:
- Céng trinh bi lun, nghiéng, d6 8n dinh khéng dam bao.
- Cong trinh s dung lau thudng bj dot mai, hong clia, vach, van
I3t san.
- Mua mua kéo dai thudng gay 4m, muc nat, méi xong.

4, PE XUAT CONG TAC VAN HANH MOT $O CONG TRINH
DAN DUNG PAU TU XAY DUNG THEO CO CHE DAC THU THUOC
CHUGONG TRINH MUC TIEU QUOCGIA

4.1. Cong trinh truong hoc

- Sap xép ndi that, cac phong hoc, trang thiét bj sao cho phu hgp
nhung van dam bao tinh chuyén nghiép cua trudng hoc.

- Kiém tra, bao tri hé théng ca s vat chat nhu hé théng ky thuat,
hé théng PCCC, hé théng diéu hoa, hé théng an ninh, hé théng
nudc, xt ly nudc thai... bén trong trudng hoc

- Phai duy tri ndi quy bao vé trudng, c6 ché d6 bao quan hap ly,
gan trach nhiém clia chinh quyén xa vai trudng, cia cac co quan lién
quan, cta phu huynh hoc sinh, cia thay tro véi tai san dugc giao tu
bado quan.

- Thudng xuyén chi y bdo vé trudng trong mua mua 0, phai
chdng, chéng, dong kin cac loai clta tranh gio [Ua, mua hat vao nha.

- Nhirng trudng dugc xay dung & nhiing noi thap, gan vach nui
luén phai c6 phuong an dé phong bao, lut, I6¢ xody, 16 nui.

- Duy tri né nép gilrvé sinh chung, quét don, nhé cé xung quanh
nha va san trudng, cham séc bén hoa cdy canh, gilr cho trudng
thuong xuyén sach dep.

- Bao dam cap nudc tuédi va lam vé sinh hang ngay.
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- Thudng xuyén lau chui, don dep khu vé sinh cong cdng sach sé.

- Kiém tra, phat hién, xt ly méi mot, quét mang nhén, thudng
xuyén chuy stfa chita nhiing hu héng nho trong phong hoc, phong
lam viéc, san truong.

4.2.Tramy téxa

- Ludn phai cé phuong an dé phong bao, lut, I16¢c xody, 1& ndi,
thién tai.

- Can cha y bdo quan nha ctra, trang thiét bi thudng xuyén.

- Chap hanh quy dinh vé van hanh, st dung céc trang thiét bi
dung quy trinh, nhat 1a td dién, néi hap dung cu, td thuée.

- Lam vé sinh trong nha, ngoai san sach sé thudng xuyén, nhat
la khu vuc vé sinh, ngi can vo trung.

- Xay dung va thuc hién quy ché bao quan trang thiét bi nghiém tuc.

- Tuyén truyén, huéng dan ngudi bénh thuc hién cong tac kham,
chlta bénh dung ndi quy clia tram va quy dinh clia nganh y.

4.3. Nha vdn héa, nha sinh hoat c6ng déng thén bén

Day la cong trinh co6 két cdu mang dam ban séc ting dan toc,
tling vling, mién; vat liéu xay dung cling nhu két cau céng trinh luén
khac nhau nén cong tac van hanh cling dugc thuc hién theo cach
riéng cla tung dia phuong.

- Nén c6 quy ché quan li, phu hgp diéu kién st dung cla dia
phuong;

- Nén ¢6 t6 chuyén trach phuc vu cho cac nhu cau sinh hoat thén.

- Thudng xuyén lam vé sinh, quét mang nhén, bui trén tran,
vach, mai nha.

- Phat hién va xt ly mé&i, mot trong nha, t6 chudt trén mai nha.

- Don cé rac xung quanh nha, dudng di, san bai.

Bdng 1. Tdn sudt kiém tra

- Dinh ky kiém tra trang thiét bj dién, loa dai truyén thanh, thay
d6i khau hiéu, tranh anh, ap phich, tao cho nha sinh hoat luén déi
mdi, hap dan.

- Nén két hop cac hoat dong nhu van nghé chiéu phim, hoat
déng thé thao & cac nha sinh hoat cong déng dé tao khong gian la
mot trung tam van héa gay su chud y clia ngudi dan déi véi hoat
dong cta nha sinh hoat cong déng.

5. DE XUAT QUY TRINH BAO TRI MOT SO CONG TRINH DAN
DUNG PAU TU XAY DUNG THEO CO CHE PAC THU THUOC
CHUGNG TRINH MUC TIEU QUGOC GIA

5.1. Théng tin chung vé céng trinh

1.Tén cbng trinh:

2. Loai, cap céng trinh: Céng trinh dan dung, cap ...

3. Dia diém xay dung:

4.Don vi quan ly, st dung:

5. Dién tich xay dung:

6. Thai han st dung:

7. Thoi diém thi cong hoan thanh: Ngay thang nam

8. Thai diém ban giao dua vao strdung: Ngay thang nam

5.2. Béi tuong, phuong phdp va tan sudt kiém tra céng trinh

a. Kiém tra thudng xuyén, dinh ky

Viéc kiém tra thudng xuyén, dinh ky nhdm phat hién dau hiéu
xuéng cap, nhiing hu héng ctia cong trinh, thiét bi lap dat vao céng
trinh Iam co s& cho viéc bao dudng, stia chita dinh ky, cu thé theo
Bang 1 dudi day[1] [2][3][4][5]:

STT Déi tuong

Phuong phap kiém tra

Tan suat kiém tra

Thudng xuyén Pinh ky

Tudng trong nha,
ngoai nha

bong tréc hodc bi réu, méc.

Quan sat bang mat, thudc (néu can) bé mat tudng, nhimg vi tri dé
bi tham, vi tri lién két vai 6ng thodt nudc; dac biét luu y tai cac vi tri
tudng ti€p giap vai cot, dau trén cla tudng ti€p giap véi dam san:
- Ki€ém tra tudng c6 bi vét nat, nghiéng;

- Kiém tra bé mat tudng c6 bi ndt hodc bong tréc vita trat.

- Ki€ém tra mau sdc ca son tudng con dam bao st dung dugc; cé bi

Trong qua trinh st

dung Hang nam

Cura di, ctra s6 khung
2 nhom kinh; Vach nha

A cla véi tuding, vai két cdu cong trinh.
vé sinh;...

- Kiém tra ranh trugt clfa s6 lua.

Quan sat bang mét, luu y trong qua trinh st dung:
- Kiém tra khung, canh clra; cac tdm pano, lamri, cac tdm kinh.
- Kiém tra ban 1& hodc lién két clia canh ctia véi khudn clia; khudn

- Kiém tra cac tay ndm, chét, khoa clra.

Trong qua trinh st
dung

Quan sat bang mét, thudc (néu can):
Tran trong phong, - Kiém tra c6 bj nut, bj gay.
3 khu vuyc sanh, hanh
lang

ri sét ¢t thép.

- Kiém tra mau s3c tran bi 8, thadm hay bui ban.
- Kiém tra phia mat dudi san bé téng san c6 su bong trét 16p béo vé,

Hang nam

4 San nha béc.

- Kiém tra bac cap c6 bi sut lun.

Quan sat bang mét, gé, dung thudc dai (néu can):
- Kiém tra gach |4t san c6 con bang phang; cé bi nit vE, bop, bong,

- Kiém tra bé mit, mach ron cac vién gach lat xem con st dung dugc
khong, co bi hu hong tao thanh cac vi tri sac, nhon

Trong qua trinh s

dung Hang nam

5 Gach 6p WC Op ¢6 bi nit né hodc bj bong, bi roi.

- Kiém tra mach vira gitia cac vién gach, ki€ém tra xem cac vién gach

- Kiém tra bé mat c6 bi hu hdng tao thanh cac vi tri sdc, nhon.

Trong qua trinh st

dung Hang nam

Quan sat bang mat:

9 Mai cong trinh, sé nd | ng6i ¢ bi bé, thiing xuyén sang.

- Kiém tra hé xa g6 thép c6 bi ri sét, an mon, mai tén 6 vi ri sét, mai

- Kiém tra thdm mai, sé nd; cac cac 6ng thoat nudc mai va cac méi
lién két 6ng thoat nudc véi két cau cdng trinh.

Trudc khi mua
mua hoac cé
thong tin vé
thién tai
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- Kiém tra cac dudng éng thoat nudc, cac phéu thoat nudc, cac ranh
thu xem c6 hién tuong nut, nghet dudng 6ng.

Ram déc cho ngudi

- Quan sat bang mat, dung thudc (khi can thiét) kiém tra bé mat, cac
vi tri [Un, nat, cac 16p tao nham.

Trong qua trinh st

Hang nam

théng mang

gay mat dién, chap dién
hoac ro ri dién

khuyét tat - Ki€ém tra muic d6 chic chédn cda hé lan can, tay vin inox. dung
Cac két cau bé tong Q&uan %ét ba.rLg mat thAucng.,Athuoghoac '.ctuet bl chl{yen::lurlg (kbl Theo thai gian
11 6t the can thiét): Kiém tra d6 nghiéng, vong, bién dang cla két cau; vét b3o tr dinh ks
P nut; an mon bé tong; tinh trang bong rop; ri cot thép. inh iy
Trong qua trinh s
12 HE thong dién; he Quan sat bang mat, st dung thit vé tinh trang lam viéc, cac lién két. dung; khi xay ra su c Hang nam

13 | Hé thong chéng sét

- Quan sat bang mét, st dung cac thiét bi do kiém tra vé tinh trang
lam viéc, cac lién két, hé thong noi dat.
- Kiém tra cac lién két c6 bi an mon.

Hang nam trudc
khi mua mua
hodc cé thong
tin vé thién tai

Hé thong cap, thoat
nudc; cac thiét bi
dung nudc, hé théng
bom, bén nudc mai

Kiém tra tinh trang ro ri, @6 bén chéc cla cac phu kién; cac lién két;
tinh trang van hanh ctia cac thiét bi.

Trong qua trinh st
dung; khi lugng nudc
sinh hoat tang bat
thuong hodc bi dong
nuac, tham, dot

Hang nam

15 | Binh ch(ta chay

- Kiém tra tinh trang rd ri, chét an toan.
- Kiém tra bé mat 6 bi ri sét hay khéng.
- Ki€ém tra dong hé do lugng chat chita chay c6 con di hay khéng.

Hang nam hoac
sau khi da su
dung

Cac ddi tugng vat liéu, thiét bi khac c6 thé dugc xem xét bé sung
vao qué trinh kiém tra nham dam bdo tat ca cac vat liéu, thiét bi lap
dat vao cong trinh dugc xem xét bdo tri theo dung quy dinh.

b. Kiém tra dét xudt cong trinh

DPugc thuc hién khi bé phan cong trinh, cong trinh bi hu héng
do chiu tac dong dét xuat nhu gio, bao, 1G lut, déng dat, va dap, chay

va nhiing tac déng dét xuat khac hodc khi bdé phan céng trinh, céng

trinh ¢6 biéu hién xudng cdp anh hudng dén an toan st dung, van
hanh, khai thac cong trinh.
5.3. Néi dung va chi dén thuc hién bdo duéng céng trinh
Noi dung va chi dan thuc hién bdo duéng cong trinh phu hgp
V@i tiing bd phan céng trinh, loai cong trinh va thiét bi lap dat vao
cong trinh, cu thé tai bang sau[8][9]:

Bdng 2. Chu ky bdo duéng

. Chu ky Mé ta céng viéc
STT | Ténhang muc Bao dudng Bao tri Bao dudng Stra chira dinh ky
- Dung chat lam sach, cay lau va gié mém, e L o
Tudng trong Theo quy dinh cé,y Ia’u chuyén dl‘m‘g lau sach bui va cac Ir<12I Ic:r;béeggr:egék;r?r:i%:rg?ci;:g
! nha, ngoai nha Hang ndm bao tri . Vet ban bam trén be mt san. 802’/0 dién’ tich son tr& 1én, tién
! - Thuc hién stfa chita cac hu héng theo chi N i 1a ’
dan tai Bang 3. hanh san lai toan bo.
Clia di, clra s6 -Dung chat lam sach, cay lau (hodc cay lau I_éTIEéfjrautrr:?a\)//ar?éfscI:Pr\lgcp; E\?)rll
khung’nhém Theo quy dinh chuyé,n dt}ng va gié méf“' lau sach byiva xC’r ly vi tri hé, thay g;ioéng cao’
2 kinh: Vach nha 3théng b3o tri : cac vét ban bam trén bé mat va khung. su bcrﬁ keo s’ilicon
. - Thuc hién stra chlta cac hu hdng theo chi ! A
vé sinh... dan tai Bang 3 - Thuc hién stia chita cac hu
j ) héng theo chi dan tai Bang 3.
- Dung keo Silicon hodc chat ,chuyén dung ;n(;?sggi?jg?;ﬂ;?iﬂ?g;ggﬁ
trdm trét lai cac vi tri c6 dau hiéu cong hiéu cong vénh. hu dét bing
s o Theo quy dinh vénh, hu dot. - o e N
3 Mai nha Trudc mua mua b3o tri -Vé sinh toan bd bé mat sand mai keo Silicon hodc chat chuyén
; a ; | , | dung.
;jg:li;ihég:;l;a chira cachuhéngtheochi | ~ Thuc hién s(jaf chiia cic hu
j héng theo chi dan tai Bang 3
- Thay thé gach/ da tuong
duong tai vi tri bién dang, nut
v& hodc thay thé toan bo theo
Hang ngay (hodc - Quét bui, 1am sach bé mit yéu cdu stf dung.
X X hang tuan) tuy Theo quy dinh PPN te ax X - Thuc hién stia chita cac hu
4 | Sannha theo diéu kién st béo tri ;_],Th?,/ thé céc vién gach lat da huhong héng theo chi dan tai Bang 3
dung onle - DGi v6i nén san nha tang
trét, ti€n hanh quan trac lan
dé xac dinh gidi phap xu ly,
thay thé phu hgp.
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Khi két cau cot, dam san clia cong trinh xuat
hién cac vét nuit, bong troc I6p bao vé bén
ngoai, tién hanh tram, v4, hoan thién lai tai

Khi cé dau hiéu bong troc I6p
bado vé, nut né bé tong, tién
hanh kiém dinh két cdu 5 ndm

bom, bén nudc
mai

- Khi c6 su ¢ huhdng ro ri nudc, tién hanh
thay mai cac thiét bi lién quan.

8 Két cau bé tong | Hang nam Ti:neo quy dinh cac V!.E” hL{Ahong. N?u sau kh|.l3ao c.j:ucng‘, / lan (khéng dung phuong
bdo tri cac biéu hién hu hdng van tiép dién thi . P
o . ( pa e phdp khoan ldy mau) trong
chuyén sang cong tac béo tri, thuc hién kiem o PN oA
. . N (e o « 4e | SUGt qua trinh khai thac si
dinh cong trinh, xac dinh nguyén nhan dé dun
c6 gidi phap sta {ng.
- Son lai toan bd két cau mai
Hang nam truéc - Son tram va cac vi tri bi bong rép, ri sét bang the.p (d‘on tay, v ke?).
A < . R L - Xiét lai toan bo bu léng,
o khi mUa mua hodc | Theo quy dinh (don tay, vi keo). . N P
9 Két cau mai Cela A P (e iria | kiém tra, han gia cudng cac vi
c6 théng tin vé bao tri - Kiém tra cac vi tri lién két. tri bi l sét
thién tai - XU ly méi mot (néu cd). ) Théy thé cac két cau gé bi
moi mot, muc (néu co).
Hang nam truéc . N L H L 2
1o | Hethéng khi mua mua hosc | Theo quy dinh - gf(r:étac'é%'a cudng cac ket cau bi giam | 1y & csc b phan bi hu
choéng sét c6 thong tin vé bao tri yeu! e , hong, 1ap dat lai chac chan.
A - Kiém tra dién trg chdng sét.
thién tai
Hang nam trudc
1 | Bonnusc khi mia mua hodc | Theo quy dinh Don vé sinh trong bon, kiém trakhdc phuc | Thay thé bén khi hu héng
c6 thong tin vé bao tri rd ri, thay thé phao déng ngat khong con st dung dugc.
thién tai
R < < . s PR , « .| Thay thé toan bd binh chiia
N . . Hang nam hodc Theo quy dinh Vé sinh, tay gi vi tri déng mg; thay thé cac . e .
12| Binh chifa chay sau khi dasrdung | baotri binh hu hong; Nap chat chira chay. d}ay t,hfo thl gian quy dinh
cUa thiét bi.
Trong qua t,rmh su Theo quy dinh Thay thé nhimng doan day bi con trung —'I:hay tf}e ca‘cﬂthle.t b!Adlen P\\U
ner X i dung; khi xay ra sy P . s ke v e . < = | hong, cac thiét bi khong con
Hé thong dién, . a2 bao tri phd hoai; cac thiét bj dién (cong tac, 6 N
13 c6 gay mat dién, . « A o A N g st dung dugc.
mang NI < ', | -Theo quy dinh cam, cau dao dién, béng den..) cé biéu « v o s a
chap dién hodcrori ot x s - Néng cap, thay thé toan bo
o cua thiét bi hién hu héng .y = Co v
dién hé thong khi xuéng cap.
Theo quy dinh - Vé sinh may lanh, lam sach hé thong loc | May lanh sttdung dén han theo
14 May lanh (néu 03 thang/lan hoac bao tri khi, dem dén ludng khong khi trong lanh. khuyén cdo clia nha san xuét
do)) khi c6 su co - Theo quy dinh - Khi méy lanh hu hong, thg dién lanh tién | thi nén kiém tra, thay thé may
cUa thiét bi hanh stra chira thay mdi cac linh kién ci. mai (néu can thiét).
L v Hang nam hodc khi - Kiém tra, xtt Iy ro rf nudc; céc phao déng | - Dinh ky thay thé cic phao
Hé thong cap, . o PR RN - . Gr oL Lt e
. o cosucd . ngat thiét bi nuéc (xi, bon nudc). dong ngat thiét bi nudc (xi,
thodt nudc; cac - Theo quy dinh , ) v NP )Y A
x b s 2 s - SU dung hoda chat dinh ky dé chéng | bon nudc, ro le, phao co,
thiét bi dung bdo tri. T R U A
15 e LAl A . nghet dudng 6ng nudc, bon cau, chaurda | phao dién).
nudc, hé thong - Theo quy dinh A p R PP ‘s
ctia thiét bi chén, bon rifa mdt, phéu thu san. - Thay thé bo phan hodc toan

bé hé théng dudng éng khi
xudng cap.

Thai gian quy dinh stra chita dinh ky:

- Déi véi cong trinh xay dung mdi, thdi diém tién hanh stra chira

dinh ky lan dau khéng qua 8 nam tinh tur khi dua cong trinh vao st

dung.

- D6i vai céng trinh da dua vao st dung, thai gian tién hanh sta

chia dinh ky khong qua 5 nam/1 lan.

- D6i véi cong trinh hét thai han st dung nhung duoc phép tiép
tuc st dung thi thai gian ti€n hanh stra chira dinh ky khéng qua 3

nam/1 lan.

Bdng 3. Phuong phdp khdc phuc

5.4. Théi diém va chi dén thay thé dinh ky cdc thiét bj ldp ddt

vao céng trinh

Thuc hién theo quy dinh, tai liéu huéng dan cda nha san xuat,

cung cap thiét bi.

5.5. Chi dan phuong phdp sita chita cdc hu hdng cua céng
trinh, xi ly cdc truéng hop céng trinh bi xuéng cép
Cac chi dan phuong phap dugc thuc hién theo bang 3:

STT | Phan loai huhdng

Phuong phap khéc phuc

Mang son bi réu méc
1 c6 dém xanh hay
nau, den.

- Cha rlra toan bo bé mat dé tdy réu méc bang dung dich tay, ba bét trét ngoai nha, lam phang mat.
- Dung son 16t chong kiém, son pha chat lugng cao.
- Qua trinh pha ché phai theo yéu cau clia nha san xuat. BEé mat tudng phai dam bao d6 &m theo tiéu chuin.

Mang son bj phan
hoa

- Loai bo hét bui phan, cha bang ban chai 16ng cting hodc ban chai kim loai néu bé mat la viia to, ria ky hodc st
dung thiét bi cha bot.
- Dung son 16t chéng kiém, son pha chat lugng cao.
- Qué trinh pha ché phai theo yéu cau ctia nha san xuat. BEé mat tudng phai dam bao d6 &m theo tiéu chuin.
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- Néu chua nut dén bé mat vat liéu thi stia chita bang cach cao bé phan san nit bang ban chai kim loai, cha nham,
3 Mang son bj nut lam sach son 16t va son pha.
- Qué trinh pha ché phai theo yéu cau clia nha san xuat. Bé mat tudng phai dam bao d6 &m theo tiéu chuin.
. . . - BS¢ bd céc ché san bi ndi bong béng, 16 bot, son lai bang son tuong duang hodc cao cap hon
Mang son khéng min ) P ST s N , ? ,
4 do 6 cac 16 bot - Khi son (son 16t vason pht), trdnh !an son thia hay su du‘ng son qua han st dung. ) )
i - Qua trinh pha ché phai theo yéu cau clia nha san xuat. Bé mdt tuong phai ddm bao d6 am theo tiéu chuan.
- Chéng tham tudng.
5 Mang son bij tréc 1 - X4c dinh va loai trir nguén &m. Tram nai bi hé.
I6p hodc troc hét - Cha l6p son bi tréc, dung son chdng kiém, son phu.
- Qua trinh pha ché phai theo yéu ciu clia nha san xuit. BEé mat tudng phai ddm bao d6 dm theo tiéu chuan.
R . - Néu do hai am gay ra, loai trir nguén am bdng cach stia mai, vé sinh, mang x3i va cac 6ng dan, bit cac 16 nut trong
Mang son bi mudi R 8 o »
6 héa tudng bang chat chong tham. ) o ) )
- Qua trinh pha ché phai theo yéu cau clia nha san xuat. Bé mdt tuong phai ddm bao d6 am theo tiéu chuan.
- Néu do nut dan dén bong 16p, phai duc bd 16p son, sau do6 trén mat vat son dung matit ba bang phéng, sau do
7 | Vétnut son nudc son lai.
- Qué trinh pha ché phai theo yéu cau clia nha san xuat. BEé mat tudng phai dam bao d6 &m theo tiéu chuan.
Ctta nhém kinh bj sé
8 canh, gay ra tinh - Thay mdi 6¢ vit bén trong, dinh hinh lai khung ctia.
trang rat kh6 déng - Loat b 16p Silicon c(, Gitr 8n dinh khung cta, trét Silicon lién két (loai t6t) gidia kinh va nhéom.
hoac mé.
9 Sénd bi tham Lam sach mang thu, 16 thoat nudc.
- St dung d6i thg thi cong chuyén nghiép, dung tay nghé
10 Gach lat bi byng V& - Chon gach 6p lat co chat lugng tot.
va khong phang - XU ly nén phang, sach sé trudc khi lat.
- Thay nhiing vién gach tuong duong
11 ;?]T]m nén nha vé Boc dd san va chdng tham lai san
Nuce ml\ja cha\y DBuc bo 16p trét, trat lai va tao déc ra phia ngoai; hodc lam sach mat trat, sau d6 quét I6p vita xi mang, lai trat 16p
12 | ngugc vao nha qua b1y . ] N N . .
clia <8 phu. Khi trét lam cho phia trong cao, phia ngoai thap, tao dé doc ra phia ngoai.
13 Nuéc mua lam ban Trén két cau bén trén phai tao ranh cat ngdc hoac chi nudc, dong thai trat xdr ly, hodc phia dudi két cau néu & trén
mat tudng ngoai lam thanh hinh dang trong cao ngoai thap.
Can xac dinh rd nguyén nhan dé lua chon phudng an slta chira phu hgp.
14 NUt mai rua I6p viia - Néu vét nt nho, khéng c6 hién tugng phong dop, va khéng cé chat ldng chay qua, thi khong can xi ly.
trat - Néu vét nit tuong déi 16n, cé thé dung vira xi méng (vita xi mang keo 107) bit (hodc chén) dé x i.
- Néu vét nit do thay d6i két cau gay nén, can x{ li cling vdi tinh trang két cau
- Kiém tra bang bit kin néu mat trong thi céng, can kip thai bé sung.
15 Chat Iugng kin khit - C6 mot 6 bang cao su chén khe, dé bj bong ra & ché chuyén goc, cdn bom keo dé cé thé dinh bang.
clra s6 khong tot - Néu dung bidng cao su chén khe, dé lam bang tudt ra, nén dung keo chén silicone chén khe, hodc pht moét 16p
keo dinh trén bang cao su.
6. KET LUAN [4] Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 cta Chinh phi quy dinh chi tiét mgt

Chuong trinh muc tiéu qudc gia xay dung NTM la chu truong 16n
¢6 tinh chién lugc ctia Bang, Nha nudc, khang dinh xu thé tat yéu
cUa Viét Nam trong phat trién ndng nghiép, néng thén, ndng dan.
Trong d6, Xay dung cac cong trinh ha tang thiét yéu gan véi phat
trién san xudt, d&i séng dap Uing nhu cau, nguyén vong ctia nhan
dan. Bay manh thu hat vén dau tu va huy dong t6i da moi nguén
luc dé tap trung dau tu xay dung két cau ha tang kinh té - xa hoi, tao
da ddy nhanh tién dé xay dung NTM trong nhimng nam tiép theo.

DE bao vé, tu bé va phat huy tac dung clia cac cong trinh nay,
chinh quyén dia phuong can cé quy ché khéng st dung cac céng
trinh NTM sai muc dich. Cac dia phuong can xay dung ké hoach
thudng xuyén duy tu, don vé sinh dé cac cong trinh ha tdng NTM
van hanh lién tuc, gitt dugc do bén, tranh lang phi nguén luc dau tu.
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Tinh toan tén séng dinh hinh theo en 1993-1-3

Calculation of profile steel sheeting based on en 1393-1-3
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TGM TAT

Bai bao trinh bay quy trinh tinh toan tan sdng dinh hinh bing phuong
phép bé rang higu qua thea Tieu chuén chau Au EN 1993-1-3. Quy
trinh tinh toan dua ra nham xac dinh tigt dién higu qua cia tan sang
dinh hinh ca k& dén anh huwdng cia cac swin trung gian & céanh cing
nhu sun & ban bung. Vi du tinh toan dugc trinh bay dé xac dinh da
bén md men cia ton sdng nhim minh hoa quy trinh tinh toan tan
sang dinh hinh ca sang tan hinh thang.

Tir khéa: Tan sng dinh hinh; decking; c&u kign thanh mang tao hinh
ngudi; san lien hop trong giai doan thi cong; do bén ma men cia tdn
sng.

ABSTRACT

This article presents a procedure for calculating profile sheel
sheeting using the effective width method according to European
Standard EN 1393-1-3. The calculation procedure aims to determine
the effective cross-section of the profile steel sheeting, taking into
account the influence of intermediate ribs in the flange as well as
in the web. An example is then presented to determine the moment
resistance of the profile steel sheeting to illustrate the calculation
Process.

Keywords: Profile sheel sheeting; decking; CFSM; Steel-composite
slab in construction stage; moment resistance of profile steel
sheeting.

1. GIGI THIEU

Trén thé gidi, cdu kién thanh thanh méng tao hinh ngudi
(CFSM) da dugc st dung tu thé gitra thé ky tha XIX va phat trién
réng rai 8 My va Anh ti nhitng ndm 1940. CFSM da va dang dugc
ung dung réng rai trong cac cau kién chiu luc trong khung, thanh
phdng hodc khéng gian, xa gé mai, tén séng dinh hinh (san deck)
hodc dugc stt dung & cac chi ti€t cling nhu bé phan kién tric bao
che mat ngoai cong trinh... So vai két ciu thép can, CFSM dugc
lam ti thép cudng d6 cao, chiéu day nhé hon 3 mm nén c6 cac
uu diém nhu trong lugng cau kién gidm tir 25% dén 50%, gidm
thai gian 1ap dung dén 30%, st dung cac hinh thuc lién két don
gian, van chuyén thuan tién, béc xép va luu kho gon [1], chi phi
cho két cdu mong gidm dang ké.
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Hinh 1. Mau ton song dinh hinh va phu kién diing trong nha cao téng

T6n séng dinh hinh 1a mét dang ctia CFSM dugc dung phé bién
khéng nhiing trong nha cao tdng ma con cac céng trinh cong
nghiép bang thép. So vdi san bé tong cbt thép truyén théng, san
lién hgp véi ton séng dinh hinh c6 nhiéu uu diém nhu tén séng dinh
hinh d6ng vai trd cOp pha, san cong tac; tuong tu nhu I6p cét thép
bén dudi khi lam viéc lién hgp; gidam duogc trong lugng ban than
san...
Nhiéu quéc gia va vung lanh thd da ban hanh tiéu chudn thiét
ké két cdu thép thanh méng tao hinh ngudi nhu tiéu chudn AlSI
S100-16 tai My, Canada, Mexico, AS/NZS 4600:2018 tai Uc va New
Zealand, EN 1993-1-3:2006 cho céng déng chung chau Au, SP
260.1325800.2016 tai LB Nga, GB 50018-2002 tai Trung Quéc... Cho
dén nay & Viét Nam, tiéu chuan thiét ké két cdu thép méi nhat TCVN
5575:2024 cling chua dung dé thiét k& loai cau kién nay. Trong
nhiing ndm gan day, c6 rat nhiéu tiéu chuadn va hudng dan thiét k&
dugc xay dung theo Dé an hoan thién hé théng tiéu chudn, quy
chuén ky thuat xay dung (198/QD-TTg) nhu bién soan du thao bd
tiéu chuan thiét ké két cau thép theo dinh hudng tiéu chuin chau
Au (TC29-20/BXD) va hudng dan thiét ké két cau thép tao hinh
ngudi theo EN 1993-1-3 (RD 26-22/BXD).

V6i muc dich gitup cho ngudi thiét k& lam quen vai hé thong
tiéu chudn mdi, bai bao trinh bay hudng dan cc ban ciing nhu quy
trinh tinh toan tén séng dinh hinh bang phuong phap bé rong hiéu
qua (EWM) dya trén EN 1993-1-3 [2], EN 1993-1-5 [3] sau d6 ap dung
tinh toan cho tén séng dinh hinh chiu uén.

2. PHUONG PHAP BE RONG HIEU QUA (EWM)

2.1. Gigi thiéu va pham vi ap dung

T&m mong khi chiu Ging sudt nén trong mit phéng c6 thé sé mat
6n dinh. R6 rang ing suat sé khéng phan bé déu trén mat cat ngang
tdm, vdi gia tri nhd hon & ving gilia tdm va Ung suat 16n nhat dat té6i
gidi han chay tai mép bién tam (Hinh 2).
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Hinh 2. Y tung phuang phap bé rong hiéu qua
Phuong phap bé réng hiéu qua (EWM) dugc phat trién béi
Karman ti ndm 1932 va sau d6 dugc diéu chinh cé xét dén anh
hudng cuta su khong hoan hdo cta hinh hoc ciing nhu Uing suat du
béi Winter [4]. Y tudng clia phuong phap EWM la thay thé tdm méng
vGi bé réng b chiu ting sudt nén bang tam véi bé rdng hiéu qué ber
€6 Uing sudt phan bé bing véi tng suat chay nhu thé hién & Hinh 2.
Theo [1], gia tri clia Ung suat nén téi han tuc £ 1a ing suat gay mat
6n dinh tdm dugc thé hién b&i cong thiic (1):
kaﬂ'ZE
fcr T 2 (1)
12(1-47)(b/t)

Trong do:

ko-hé s6 phu thudc vao diéu kién goéi tya clia tam va Ung suat;

E - m6 dun dan héi cua thép;

U - hé sé Poisson;

t- bé day tam.

Tam bi mat 6n dinh c6 thé dugc thay thé bang tam c6 bé rong
berrnhd hon sao cho (ing suat tGi han cda tdm dat dén gidi han chay
déo f,. Thay f, va berr cho for va b & cong thiic (1) ta cé:

kJ/Z'ZE

T A R—
T 12(1- 1) (b ) @
Chia cong thuc (1) cho (2), ta dugc:
be bE
T”a/fc,/fy hay —-=p 3)

Hé s6 suy giam bé rong p phu thudc vao phan bé ting suat trong
tam (& ban canh hay ban bung cla tiét dién), c6 hodc khong cé susn
doc, vi tri va s6 lugng sudn doc...

EN 1993-1-3 Ia tiéu chudn thiét k& két ciu thép tao hinh ngudi
va quy dinh cu thé cho céc iing dung két ciu st dung cac san pham
thép tao hinh nguéi dugc lam tir tdm va dai can néng hodc can
ngudi khé mdng c6 hodc khéng cé 16p ma. Tiéu chuan dugc strdung
cho viéc thiét ké cac tda nha hoac cdng trinh ky thuat dan dung két
hop hé théng tiéu chudn chau Au nhu EN 1990, EN 1991, EN1993-1-
1 va EN1993-1-5 dya trén phuong phép trang thai giéi han. Khi tinh
toan toén séng dinh hinh theo tiéu chuadn chau Au can luu y gisi han
chiéu day tam ttr 0,5 mm dén 4,0 mm, vat liéu c6 d6 bén kéo f, tu
360 N/mm? dén 530 N/mm?,

2,2, Phuong phap bé réng hiéu qua (EWM) ap dung tinh toan
ton song dinh hinh

@ - Péntl phang

@ -Sronbién
(2 -Phantw phangduoctangarng @ - Srontrung gian
Hinh 3. Mat cit ngang ton séng dinh hinh

(® - Bung véi sxon trung gian

Tén séng dinh hinh 1a mét loai CFSM duoc ap dung trong két
cdu san lién hgp thép-bé téng. N6 dugc cdu tao bdi cac phan tu
phang dugc néi véi nhau béi géc udn cong, cac phan ti phang cé
thé c6 sudn bién hodc sudn trung gian... (xem Hinh 3).

a. Anh huéng ciia géc uén cong (diéu 5.1 [2])

Tiét dién cta CFSM vé ca ban chiia cac phan tir phang dugc ndi
vGi nhau bang phan t&r cong va géc uén cong. Khi phai ké dén anh
hudng cla cac géc udn cong, bé rong danh nghia b, cta phan ti
phang dugc xac dinh tu diém gilta clia cac phan ti goc lién ké nhu
thé hién & Hinh 5.1 cha Diéu 5.1 [2]. Trir khi s&t dung phuong phap
chinh xac hon d@é xac dinh céc dac trung cla tiét dién, c6 thé bé qua
anh hudng cia géc uén cong néu ban kinh trong r <5t va r<0,1by;
lic nay tiét dién dugc gia thiét gém cac phan ti phdng néi véi nhau.
Luu y khi tinh d6 clng cua tiét dién, ludn phai ké dén anh huéng
cUa cac gbc udn cong.

b. Ty I¢ hinh hoc (diéu 5.2 [2])

Céc giGi han vé ty 1& hinh hoc clia tiét dién nhu b/t, h/t, ¢/t va d/t phai
nhé hon gia tri t6i da dugc cho & Bang 5.1 [2] d& c6 thé 4p dung cac quy
dinh vé thiét ké dugc trinh bay trong Phan 1-3 ctia EN 1993. C6 thé st
dung tiét dién cé gia tri ty 1& hinh hoc 16n hon cho phép véi diéu kién
cdc trang thai gidi han phai dugc tinh toan hodac thir nghiém trong dé
két qua dugc dua trén sé lugng thir nghiém phu hop.

Hinh 4. Ky hiéu kich thudc hinh hoc clia cdc phan thudc tiét dién

¢. Phdn tir phdng khéng c6 suon cing (diéu 5.5.2[2])

Bé rong hiéu qua clia phan tir phdng khong c6 sudn ciing dugc
ap dung theo EN 1993-1-5 [3] s dung bé réng phang quy udc b,
cho b bang cach xac dinh hé s gidam mat 8n dinh dua trén dé manh

cta tdm Ay . Khi ap dung phuang phép trong [3], c6 thé st dung
quy trinh sau:

(a) Xac dinh dac trung hinh hoc cua tiét dién nguyén;

(b) Dya trén vj tri va ty s6 Uing suat  trén phan ti (Diéu 4.4(2),

Bang 4.1 va Bdng 4.2 [3]) dé xac dinh dugc d6 manh quy udc Ap va
hé s6 suy giam p qua doé tinh dugc bé rong hiéu qua ban dau ber;

(c) Céc dic trung cua tiét dién hiéu qua cé thé dugc xac dinh
chinh xac hon bang cach st dung ty s6 (ing suat w dua trén tiét dién
hiéu qua tim dugc & (b). Cac budc téi thi€u trong qua trinh 13p véi
trudng Uing sudat |a hailan.

d. Tén séng dinh hinh véi séng hinh thang c6 sudn trung gian
(diéu 5.5.3.4[2])

(a) Ban canh co cac sudn trung gian chiu nén

0,50, v e e[ 5 T diéen ditink A 0,50, = e e a1 5h

" ]E"'\ o 5= Til't, ot 38100 4, - :\f_ 15
min(15& I"I_'_-flﬁ ]
g g

- b,--b, -, I, - b ~brh
2,

4 ! -

o a £

b b,

E -

Hinh 5. Gnh chiu nén clia mgt hodc nhiéu sutn trung gian
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Vi cac sudn cling trung gian, ing suat mat 6n dinh t&i han dan
hoi phu thudc vao s6 lugng (mét, hai hay nhiéu) sudn 6 canh (Hinh
5) va dugc tinh toan theo céc céng thiic 5.22, 5.23a va 5.23¢ & diéu
5.5.3.4.2(2).

Khi chiu mé men uén duang thi canh trén cla toén soéng chiu
nén, lGc nay Ung sudt téi han dan hoéi cho trudng hgp 6 hai suon
trung gian déi xting dugc xac dinh theo cong thic sau:

4,2k E It
O-CVS =
A J\8b(3b,-ab) @
b,=2b,,+b,,+2b;b =b,,+0,5b,

Trong do6:

bp,1, b2, br - 1n lugt |a bé rdng phadng danh nghia cta phan ti
ngoai, phan tl trong va téng bé réng ctia sudn (Hinh 5)X

kw - hé s6 c6 ké dén ngdn can chéng xoay mét phan cla ban
canh c6 suon do ban bung hodc cac phan tu lién ké, theo diéu
5.5.3.4.2(5)(6)va phu thudc vao chiéu dai tinh toan . Gia tri cta Iy
dugc xac dinh theo céng thiic 5.27.

Khi chiu mé men udén am thi canh dudi ctia tén séng chiu nén,
[ic nay Ung sudt tGi han dan hoi cho trudng hgp c6 moét sudn & gitia
canh dugc xac dinh theo céng thic sau:

(4,2kwE] [ f
O-CI,S =

A J\4b}(2b,+4b,)

©)

Trong do:

by, bs - 1an luot 13 bé réng phdng danh nghia cda phan ti phng
va bé rong ctia sudn (Hinh 5);

As, Is - dién tich va mé men quan tinh cda suon (Hinh 5);

kw - hé s6 c6 ké dén ngdn can chéng xoay mét phan clia ban
canh c6 sudn do ban bung hodc cac phan tu lién ké, theo diéu
5.5.3.4.2(5)(6) va phu thudc vao chiéu dai tinh toan /. Gia tri cta Iy
dugc xac dinh theo cdng thic 5.25.

Hé s6 suy giam 4, cho d¢ bén mat 6n dinh méo (méat 6n dinh
udn clia sudn) phu thuéc vao dd manh quy udc 1, theo diéu
5.5.3.1(7). Bé day suy gidm cla ban canh nén dugc xac dinh theo
cong thuc:

tea =TX4 (6)

(b) Ban bung c6 khéng qua hai sudn trung gian chiu nén (diéu
5.5.3.4.3)

Tiét dién hiéu qua clia ban bung chiu nén (Hinh 6) dugc gia dinh
gém mét tiét dién cla cac phan tl lién ké vung nén ser, phan tilién
ké vdi truc trong tam hiéu qua sertn, phan tar chiu kéo va phan hiéu
qua clia Cac SUAN Sefj, Ssa, Ssb (NEU CO).

:j;f:—s.‘.trﬁr o ('[E‘?

/ p— ~ksanz [
[ o n"-f @i —

e L__t.su?_ir-
= f .
X ..:_: .‘_};-u.n l.’Ill /

— ¥

B ( I\)__""-x_j N

Phan tir lién ké vai ban canh chiunén @ - Phan tif lién ké vai suan

@ - Phan tir lién ké vai truc trong tam hidu qua @ - Phan i chiukéo

Hinh 6. Tiét dién hiéu qud cta bung ton song dinh véi séng hinh hinh thang

Ban dau, vi tri cla truc trong tdm hiéu qua dugc xac dinh dua
trén tiét dién hiéu qua ctia ban canh, khong phai tiét dién nguyén
cla ban bung. Trong trudng hop nay bé rong hiéu qua co sG sefo
dugc xac dinh:
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Seito =0, 76\JE/V1yoO comes DAY Sy0=0,76 Eff, (7)

Xac dinh céc kich thudc ban dau cua ser; dén sern, trong trudng
hgp ban bung khéng hiéu qua toan bd theo cac tu cong thic 5.33a
dén 5.33f, sau d6 cac kich thudc nay can dugc kiém tra lai néu phan
t&r phdng thich hgp la hiéu qua theo diéu 5.5.3.4.3(6) trong trudng
hop ban bung khong cé suan (cong thiic 5.34a,b), c6 sudn (cdng thic
5.35a,b) c6 mot sudn (céng thuc 5.36a,b) hoac hai sudn (céng thuc
5.37a,b)

e. Xdc dinh cdc ddc trung cta tén séng dinh hinh véi séng hinh
thang

Sau khi xac dinh dugc kich thudc tiét dién hiéu qua cta toén séng
dinh hinh, can xac dinh cac dac trung hinh hoc nhu dién tich hiéu
qud Aer, MO men quan tinh hiéu quad ler, vi tri truc trung hoa z, mo
men chéng uén hiéu qua We... Do tiét dién hiéu qua phu thudc vao
hinh dang va sudn trong séng ton, nén viéc thudng st dung phan
mém dé tinh toan céc dac trung hinh hoc, mét trong s6 cac phan
mém hay dugc st dung d6 la CFS (RSG Software - My) [5]. Sau khi co
day d0 cac dic trung hinh hoc, tién hanh kiém tra tén séng theo EN
1993-1-1.

3.ViDU TINH TOAN

Xac dinh d6 bén mé men duong cuia ton song dinh hinh loai QL-
99-50-08 [6], cac dac trung hinh hoc clia tdn dugc thé hién & Hinh 3.
Cac ddc trung vat liéu nhu gidi han chay f,,=307 (N/mm?); m6 dun
dan hoi E=210000 (N/mm?); hé s riéng moe=1,0. Cac ky hiéu va kich
thudc hinh hoc clia mét séng tén dugc thé hién & Hinh 7 va Bang 1.

bp,1 br b;z? br bm
_ 269 2105 2412 2105 69 &
8] ot
% -
8 ‘ ST
8-‘3% Tructrung hoadan hoi bs o ¢

8 ENA |
SHo 120
3 ?\ b

Hinh 7. Ky hiéu va kich thudc hinh hoc clia mot song ton
Bdng 1. Théng s6 hinh hoc phan tu ciia mét séng tén

Théng sé phan ti Kyhiéu  Giatri Donvi
Bé rong phang danh nghia cia phan ti ngoai by, 26,99 mm
BE rong phang danh nghia ctia phén ti trong by 24,12 mm
T6ng bé rong suon br 21,05 mm
Téng chiéu dai suon bs 25,49 mm
GOc nghiéng giiia sudn va truc trung hoa dan hoi ¢ 51,43 do

Budc 1. Xac dinh &nh huéng cia géc uén cong

Theo diéu 5.1(3), diéu kién d€ bd qua géc uén cong la 1,61< 4,0
va 1,61< 2,7 da thoa man, tuy nhién trong vi du nay géc uén cong
van dugc ké dén trong tinh toan chinh xac cac dac trung hinh hoc
va d6 cling cla tiét dién.

Budc 2. Kiém tra ty lé hinh hoc

Gidi han ty 1& hinh hoc clia phan ti thudc tiét dién nhu ty 1& cta
bdn cdnh 150<500, ban bung 62,5<390,9 va go6c nghiéng
45°<51,4°<90° déu thda man.

Budc 3. Xac dinh bé réng hiéu qua ban dau phan tit phéng
c@ia canh chiu nén

Bdng 2. Bé réng hiéu qua ban ddu cta phdn ti ngodi

Théng sé Kyhiéu  Giatri Donvi  Tham chiéu
D6 manh quy uéc Qo1 0,679 Diéu 4.4(2) [3]
Hé s6 suy giam ol 0,996 Diéu4.4(2) 3]
B rong hiéu qua ban dau betp 26873  mm Bdng 4.113]
Bé rong hiéu qua canh bung biep 13436 mm Bdng 4.113]
Bé rong hiéu qua canh suon baefipa 13,436 mm Bdng 4.113]
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Gia thiét ty s6 phan bo ting suat nén déu, theo Bdng 4.1 [3], c6
ty s6 w=1va hé s6 mat 6n dinh ko =4. Bé rong hiéu qué ban dau ctia
phan ti ngoai va trong duoc |an lugt thé hién & Bang 2 va Bang 3.

Bdng 3. B réng hiéu qua ban ddu cda phdn ti trong

Théng s6 Ky hiéu Giatri  Donvi  Tham chiéu
D6 manh quy udc Jp 0,607 Diéu4.4(2) 3]
Hé 56 suy giam e 1,0 Diéu4.42) 3]
Bé rong hiéu qua ban dau betip2 24,12 mm Bdng 4.1[3]
Bé rong hiéu qua canh suon bietipa 12,06 mm Bdng 4.1(3]
Bé rong hiéu qua canh sutn bsetipa 12,06 mm Bdng 4.1 3]

Budc 4. Xac dinh ung suat téi han dan héi

Ban canh chju nén cla ton séng QL-99-50-08 cd hai suan trung
gian d6i xting, chiu mé men uén duong, Uing suat téi han dan hoi
dugc xac dinh theo cong thic (4) va dugc trinh bay & Bang 4.

Bdng 4. Ung sudt t6i han dan héi va hé s6 suy gidm bé day bdn cdnh

Théng sé Kyhiéu Giatri Donvi  Tham chiéu
Dién tich cda suon As 40,79  mm? Hinh5
(Tinh) md men quan tinh cla suon Is 1953  mm* Hinh5, Theo [5]
Téng chiéu dai cda canh chiu nén be 129,08  mm Congthdc((4)
Heé s6 suy giam by 37,515  mm  Cong thitc ((4)
Chiéu cao cta bung hw 26,873  mm  Hinh5.1(c) [2]
Chiéu dai ctia bung Sw 62,928 mm Hinh5.1(c) [2]
Chiéu dai tinh toan Iy 387,724  mm  (dng thiic5.272]
He s6 k€ dén ngan can chdng xoay Ko 1,716 (6ng thirc 5.28 2]
mot phan kw 1,716 Diéu 5.5.3.4.2(5) [2]
Ung suét tGi han dan héi Ous 227,11 N/mm? Cong thic ((4)
Do manh quy udc Ad 1,163 (ong thifc 5.12(d) [2]
He s6 gidm do mét 6n dinh méo Xa 0,629 Diéu5.5.3.1(7) [2]
Bé day suy giam ciia ban canh nén fred 0,504  mm Cong thic ((6)

Hinh 9. Tiét dién hiéu qué ton séng QL-99-50-08 khi chiu md men udn duong

Viéc tinh toan thl céng cac dac trung hinh hoc clia ton séng
dinh hinh vai bé réng hiéu qua va bé day suy giam mat nhiéu thdi
gian va d6 chinh xac khéng cao, do d6 cac gid tri ddc trung hinh hoc
can thiét sé dugc xac dinh bang phan mém CFS [5]. Két qua dugc
trinh bay trong Bang 6.

Bdng 6 Ddc trung hinh hoc tiét dién hiéu qua tén séng dinh hinh
QL-99-50-08

Théng sé Ky hiéu Gia tri Ponvi

Dién tich hiéu qua Aerr 591,95 mm?
M6 men qudn tinh hiéu qud left 236578 mm*
Vi tri truc trung hoa so véi ban canh dudi Ceff 1,77 mm
Vi tri truc trung hoa so vdi ban canh trén 50-eert 28,23 mm
Mo men chdng udn hiéu qua déi véi bién Wetrtop 8380,4 mm?
canh trén

M6 men chdng udn hiéu qua d6i vdi bién  Werbotom 10867,2 mm?
canh dugi

Budc 5. Xac dinh tiét dién hiéu qua ctia ban bung tén séng
dinh hinh chiu nén

Xac dinh vi tri maéi cta truc trung hoa dan hoi (E.N.Aeri) vGi bé
rong hiéu qua va bé day suy gidm ctia ban canh (Hinh 8).

& y
< Tructrung hoadanhdi /

¢ ENAg
Hinh 8. Ky hiéu va kich thudc hinh hoc dé xac dinh truc trung hoa méi
Do cau tao clia ton séng khéng c6 sudn & ban bung (xem Hinh
6(a)), vi tri mdi cla truc trung hoa tinh tir mdt trén clia séng ton la
e=28,23 mm, chiéu dai ban bung chiu nén s,=35,39 mm (Hinh 8).
K&t qua xac dinh bé rong hiéu qua cla cac phan ti thudc ban bung
chiju nén dugc trinh bay & Bang 5.
Bdng 5. Ung sudt t&i han dan héi va bé réng hiéu qua ctia bén bung

2823

21,77

Théng s6 Kyhiéu Giatri Donvi Tham chiéu

Ung sudt trong ban canh nén khi

3 pia
it dién dat t d bén N/mm? Diéu5.5.3.4.3(4) [2]

Ocom,red 307

Bé rong hiéu qua co's& Seff0 15,9 mm  (Cong thic ((7)

Bé roing hiéu qua ctia phan tit bung .

lién ke v6i ban canh chiu nén sr 159 mm - Congthic5.33(a) [2]
Béronghidu qué claphantibung 039 cang thic 53360 2]

lién ké v6i vi tri truc trung hoa méi

T6ng bé rong hiéu qua clia bdn bung ser + sen =39,8 mm; Bé
rong hiéu qua nay 16n hon chiéu dai ban bung chiu nén s, =35,59
mm. Nhu vay toan b tiét dién ban bung hiéu qua.

Buéc 6. Xac dinh dac trung hinh hoc cta tiét dién hiéu qua

Tiét dién hiéu qua cla tén séng QL-99-50-08 sau khi xac dinh
dugc tiét dién hiéu qua cta ban canh va ban bung chiu nén dugc
thé hién & Hinh 9.

Budc 7. Xac dinh dé bén mé men duong ciia tén séng
DO bén mé men duong cla toén séng duoc xac dinh theo céng
thuc 6.4 [2].

M, = W, Xfyb _ min(Weff,mp'Weff,bmmm)X fyb _ 8380,4x307 —2,573kNm
7 mo Vmo 1

Vay khi ton song dinh hinh QL-99-50-08 chiu uén, m6é men
duaong 1&6n nhat ma ton song chiu dugc la M,y =2,573kNm .

4, KET LUAN

Bai bao da trinh bay quy trinh tinh toan ton séng dinh hinh cé
so d6 dam don gian hoac lién tuc bang phuong phép bé réng hiéu
qua (EWM) theo EN 1993-1-3. Khi tinh toan tén séng dinh hinh chju
mo men duong, tai ban canh nén bé day ban canh cé su suy giam
ré rét, tuy nhién nho c6 sy déng gép cda hai sudn trung gian ma bé
rong hiéu qua ctia ban canh nén cé su suy gidm khong dang ké tai
vi tri ti€p gidp vai sudn bién. Trong thuc té, ban bung cta tén séng
QL-99-50-08 khéng can co sudn trung gian 1a hoan toan phu hop
Vi tinh todn vi ban bung phia trén truc trung hoa dan héi cé ké dén
anh hudng tiét dién hiéu qua ctia ban canh khéng bi suy giam bé
rong hiéu qua.

L&i cdm on: Nghién ctiu nay dugc tai trg bai Bé Xay dung trong
dé tai ma s6 RD 48-22.
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Tinh hé s6 ung xu dong dat cua két cau nha
bé tong c6t thep theo phuong phap phan tich

tinh phi tuyén

Evaluation of the seismic behavior factor of reinforced concrete frame structures base on

nonlinear inelastic methods
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Hoc vién Ky thuat quan su, ‘Email xuandai.nguyen@lgdtu.edu.vn

TGM TAT

Trong quan niém thigt k& chdng dang dat hién nay, cac tigu
chudn thigt k& déu xem xét sir dung hé sd ké dén bién dang déo
cha ket cau. He sd nay cho phép nguai thit ke sir dung phuong
phap phén tich tuygn tinh dé khao sat phan ang cia ket céu
trong khi van ké dén ang xir phi tuy&n va giai han bign dang cia
két cau. Bai bao tap trung nghién citu xac dinh he sd img xir g
cho mat sd ket cdu khung nha be tong cdt thép theo quy dinh
cia tiéu chudn TCVN 9386:2012 va phuong phap phén tich tinh
phi tuyén ddy dan dé khao sat, danh gia viéc p dung hé sd ang
xir theo tieu chuén. Cac ma hinh k&t c&u khung nha 3 téng, b
tang va 9 tdng dugc lra chon dé phan tich theo pheong phap
tinh phi tuyén ddy dan, he sd ing xir duge xéc dinh dua vao
trang thai ong xir coa két cdu thang qua dveng cong quan he
|y cét - chuyén vi. KEt qua cho thay TCVN 9386:2012 dé xuat
gia tri q thép hon dang ké so vai gid tri he sd ang xi tinh toén
dugc theo phuong phép phén tich tinh phi tuyén ddy dan. Hon
nira, viec st dung chung mat gid tri he sd tng xir cho cac ket
céu ca quy md khac nhau chua phan anh ding kha ning bién
dang déo thyc té cia ket cau.

Tir khaa: He sd img xir dang dat; ket cau bé tang cdt theép; be tang
bi han ché; phan tich ddy dan; phan tich dang phi tuygn.

ABSTRACT

In the current perspective of seismic-resistant design, design standards
employ the seismic behavior factor to take into account the inelastic
deformation capacity of structural components in the calculation. This
factor allows a designer to use a linear elastic force-based design
method while preserving the consideration of the nonlinear behavior and
the deformation limit of structures. This paper focuses on estimating the
values of the seismic behavior factor for reinforced concrete frames
according to the Vietnamese national standard TCVN 9386:2012 and
using the pushover analysis method to investigate the applicability and
accuracy of the behavior factor specified in the standard. Accordingly,
the 3-storey, B-storey, and 9-storey building structure models are
selected for analysis using the pushover analysis method, the seismic
behavior factor is determined based on the nonlinear curve of shear
force and displacement of structural responses. The results show that
TCVN 9386: 2012 proposed a significantly lower factor than the values
calculated by the pushover analysis method. Further, using the same
value of seismic behavior factor for different structures does not
accurately reflect the inelastic deformation capacity of the structures.
Keywords: Seismic behaviour factor; reinforced concrete
structure; confined concrete; nonlinear static pushover analysis;
nonlinear dynamic analysis.

1.MGPAU

Trong cAc tiéu chuan thiét ké cong trinh chiu dong dat trén thé
gidi hién nay nhu UBC97 [1], IBC [2], Eurocode 8 [3], TCVN 9386: 2012
[4], viéc thiét ké khang ch&n dugc thuc hién theo quan diém chuyén
trviéc bdo vé cong trinh sang bao vé tryc ti€p sinh mang con nguai
va clia cai vat chat xa hoi. Theo dd, khi dong dat xay ra cac cong trinh
xay dung khoéng nhat thiét chi lam viéc dan héi ma c6 thé lam viéc
sau gi6i han dan héi mién la khéng bi sup d6 (phuong phap thiét ké
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theo kha nang - capacity-based design, va phuang phép thiét ké
theo hiéu ndng - performance-based design).

Theo d6, trong thuc hanh tinh toan, luc cat day thiét ké cla cac
két cau dugc xac dinh ti phé phan ting thiét ké (khong dan héi) chuan
hoéa cung cip gia t6c phé thiét ké lién quan dén chu ky giao dong ca
ban cla két cau. Cac phé phan tng khéng dan héi nay gidm so véi
phé phan (ing dan héi nhd viéc ké dén hé sé (ng xir dong dat “q”
(seismic behavior) (hodc khai niém hé s6 ké dén bién dang déo trong
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cac tiéu chudn ctia My [5, 6], Canada [7]- ductility factor), phan énh kha
nang tiéu tan nang lugng clia két cau théng qua Ung xU phi tuyén
(Hinh 1). Khi d6, két cdu dugc phan tich & trang théi ing xU dan hoi
tuyén tinh véi tai trong dong dat dugc xac dinh ti phé phan (ing
khéng dan héi nhu vay. Thuc té phuong phap tinh toan thiét ké nay
da dugc st dung tur lau, dugc cac ky su thiét ké két cau ua thich nhat
vi n6 quan diém tinh toan don gian, giam dang ké yéu cau vé hiéu
nang phan tich két cau céng trinh. Tuy nhién, viéc tinh toan xac dinh
hé s6 ting x “g” hién van dang la néi dung thu huat dugc sy quan tam
clia cac nha nghién ciu do nhiing quan diém phan tich va phuong
phap xac dinh khac nhau.

S4a

0 gia toc

Ph

Chu ky T(s)

Hinh 1. Phg phan ting thiét ké theo tiéu chudn TCYN 9386:2012

Gan day, c6 nhiéu nghién cliu dugc thuc hién trén két cdu nha dé
khao sat viéc 4p dung hé sé tng xU g trong tinh toan két cau. Mwafy
va Elnashi [8] da trinh bay néi dung nghién ctiu tuong déi toan dién
dé hiéu chinh cac hé s6 g, bng cach st dung 12 tda nha bé téng cét
thép, thiét ké theo tiéu chudn Eurocode 8 [3]. Zafar da thuc hién
nghién ctu tham s6 lién quan dén cac két cau nha cé khung bé téng
c6t thép dé danh gia dnh hudng cla dic trung kich thudc tiét dién va
Ung xUr clia vat liéu d6i vai hé s6 tng xt g [9]. AlHamaydeh va cong su
da nghién ctu hé sé img xtr g ctia ba két cdu nha khung bé téng cét
thép dién hinh cao 4, 16 va 32 tang chiu tac dung clia dong dat tucng
Ung vdi hai cap khac nhau [10]. Massumi va cong su [11] da ti€n hanh
phan tich dé kiém tra kha nang vugt cudng doé két cdu ddi véi 25 két
cdu khung bé téng c6t thép dién hinh. Két qué cho thdy hé s vugt
cudng dé gan nhu khéng déi (véi gia tri trung binh 12 2,5 va 1,7 d6i véi
céc toa nha dugc thiét ké theo tiéu chudn Iran va tiéu chudn Béc My)
cho cac tda nha cao tur 4 dén 10 tang. Al-Ahmar va Al-Samara [12] da
nghién ctiu anh hudng clia s6 tang va nhip dén cac hé s6 ting xir déng
dat cda 25 két cdu nha khung chiu mé men dac biét, ... Nhin chung,
cac phan tich nhu vay déu thuc hién trén cd s& phuong phap thiét ké
dua trén lyc (force-based design), st dung hé sé ting xr g dugc xac
dinh trudc (quy dinh trong cac tiéu chuan thiét ké), hé s6 nay khéng
déi vai cac hinh dang mat bang va gidi phap két cdu khac nhau. Gia
tri dugc dé xuat c6 thé khong thuc t€ hodc khéng phu hgp véi trang
thai phi tuyén cda tiing két cau cu thé. Mat khac, hau hét cac nghién
clu trudc day déu tap trung vao viéc danh gia thanh phan dé déo ctia
hé s6 ung xtr d6i vai hé két cdu mot bac tu do (SDOF). Tuy nhién, kha
nang vugt cudng dé cling cé y nghia quan trong trong viéc hiéu chinh
hé s6 (ing x{r va c6 thé khac nhau tly thudc vao nhiéu yéu té nhu hé
két cau, cap dé déo cla vat liéu thanh phan (bé téng, cot thép) va chu
ky do déng ctia két cau.

Trong bai bao nay, nhom tac gia tién hanh khao sat hé sé ting xu
dong dat q cta két cau khung bé téng cét thép théng qua cac phan
tich ddy dan tinh phi tuyén. Phan tich ddy dan tinh phi tuyén st dung
dé xac dinh méi quan hé tai trong - chuyén vi va cac yéu t6é ung xu,
chang han nhu dd déo, kha nang vuct cudng dé va hé sé iing xir dong
dat. Cac gia tri clia hé sé q thu dugc cling dugc so sanh vai gia tri g
dugc quy dinh trong tiéu chuan Viét Nam.

2. PHUONG PHAP LUAN CUA NGHIEN CUU

2.1. Phuong phdp xdc dinh hé sé iing xir

Theo Tiéu chudn TCVN 9386: 2012 hé s6 tng xU g la ty s6 gan
dung gidra luc dong dat ma két cau phai chiu khi gia thiét phan tng
clia né hoan toan dan héi véi dd can nhét & = 5% va luc dong dat
dugc dung dé thiét ké két cdu theo mé hinh phan tich dan héi quy
udc ma van tiép tuc ddm bao cho két ciu co trang thai phan tng
thoa man cac yéu cau dat ra. Gia tri giGi han trén cla hé sé ing xti q
trong d6 co xét tGi anh hudng clia d6 can nhét khac 5% cda két cau
nha bé tdng c6t thép ting vai cac cdp d6 déo khac nhau d6i véi cac
tac dong déng dat theo phuang ngang dugc xac dinh theo biéu
thiic sau cho méi hudéng tinh toan:

q=qk, =15 (1)

trong d0, qo la gia tri ca ban clia hé s6 ing xd, phu thudc vao loai
két cau st dung va tinh déu dan trén chiéu cao cla céng trinh. Déi
VGi cac cong trinh nha déu dan trén chiéu cao, gia tri qo dugc xac
dinh theo Bang 1; kw la hé s6 phan anh dang pha hoai chiém uu thé
trong hé két cau co tudng chiu luc.

Bdng 1. Cdc gid tri co ban ctia hé sé img xtr go d6i vdi cdc hé két cdu
BTCT déu ddn trén chiéu cao

Loai két cau Cipdeokét | Cipdeo ket
cdu trung cdu cao
binh (DCM) (DCH)
Hg khung\, hé hé'? hop, he 3.0a, /¢ 45a, /o
tudng ghép
Hé tudng chj}] luc khéng 30 4.0a, /
ghép
Hé dé xodn (Hé 16i) 2.0 4.0
Hé con lac ngugc 1.5 2.0

Cang theo tiéu chudn TCVN 9386:2012, khi xac dinh hé s6 qocan
luu y t8i mot sé van dé sau:

- Déi v6i cac nha khong déu dan trén chiéu cao, hé sé qo dugc
giam xuéng 20%;

-Ty s6 «, / a, biéu thi sy vugt d6 bén ctia hé két cau do du thua
lién két. Trong d6 a; la hé s6 nhan vao gia tri thiét ké cla tac dong dat
theo phuang ngang dé moi cau kién clia két cau dat gidi han do bén
chiu uén trudc tién, trong khi tat ca cac tac dong khac van khong déi; au
la hé s& nhan vao gia tri thiét ké clia tac dong dat theo phuong ngang
lam cho khdp déo hinh thanh trong mét loat tiét dién di dé dan dén su
mat 8n dinh t8ng thé két cau, trong khi tat ca cac gia tri thiét ké clia cac
tac déng khac van khéng déi. Hé s6 au c6 thé thu dugc tir phan tich phi
tuyén tinh t6ng thé. Trudng hgp hé s6 «, / o, khéng dugc xac dinh
bang tinh toan, d6i vai nha cé tinh déu dan trong mat bang c6 thé Idy
cacgid trigan dung cla «, / , nhusau:

a) Hé khung hoac hé hén hgp tuong duong hé khung:
Nhamoéttang: «, /o, =1.1

Cac hé khung mét nhip nhiéu tang: «, / a, =1.2

Cac hé khung nhiéu nhip, nhiéu tang hoac két cdu hén hgp
tuong duong hé khung: «, / o, =1.3

b) Hé tudng hodc hé két cdu hdn hgp tuong duong vai tudng:

Céc hé tuong chi c6 hai tudng khong ghép theo tung phuong
ngang: a, /o, =1.0

Cac hé tudng khong ghép khac: ¢, /o, =1.1
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Hé két cdu hén hop tuong duong tudng hodc hé tudng ghép:
a, /o =12

D0Gi véi cac nha khong co tinh déu dan trong mat bang, cac tri
s6 a, / a, khi khéng xac dinh qua tinh toan c6 thé st dung gia tri
gan dung la trung binh cta 1,0 va cac gia tri cho & trén. Gia tri
a, / @, 16n nhat dung trong thiét ké la 1.5 ké ¢4 khi phan tich déy
dan cho két qua 16n hon.

- Gi tri qo cho cac hé con ldc ngugc c6 thé |dy ting 1én, néu ting
VGi gid tri d6 c6 thé dam bdo dugc réng trong vung téi han cla két
cdu co sy phan tan nang lugng I6n hon.

- Cho phép ting gia tri o néu dam bao kiém soat chat lugng thi
cOng. Gid tri da tang Ién nay khéng dugc vugt quéa 20% so vdi céc
gia tri da cho trong Bang 1.

Dua trén khai niém va ban chat cda viéc tinh toan, ta nhan thay
hé s6 (ing xu c6 thé xac dinh truc ti€p va chinh xac hon théng qua
phan tich két cdu ngoai mién dan héi. Uang [13] dé xuat cong thic
tinh toan hé sé ting xtr g dua trén két qua dudng cong quan hé gilta
luc cat va chuyén vi cé dugc ti phan tich tinh phi tuyén nhu sau:

-y 2
trong d9, Veu la luc cdt dan héi dugc xac dinh la luc cit tai chuyén

vi 16n nhat ctia dudng quan hé luc cit va chuyén vi nhu trén Hinh 2;

Vs la luc cat dan hoi ngay tai khép déo dau tién; y la hé s6 tng suat

cho phép lay bang 1,5.

v

Lue cit

v

By Chuyén vi Smax

Hinh 2. Dudng cong quan hé luc cdt va chuyén vi [14]

Theo tiéu chudn ATC clia My [5, 6, 15] , hé s6 tng x{r dugc xac
dinh dua trén mét loat cac hé s khac nhau:

R=R,R R,R. (3)

trong dé: Ry, Ro, Ro, Relan luot 1a hé sé do déo, hé sé du phong, hé
sO vugt cudng do va hé s6 gidm chan. Hé sé giam chan Re duoc st
dung dé mo ta su tiéu tan nang lugng dudc dic trung bai hé s6 can
nhat va dé tré. N6 chi duge xét dén néu cong trinh cé cac thiét bi giam
chan, trudng hgp khac thi Rg= 1. Cac théng s6 khac dugc thé hién trén
dudng cong day dan thu dugc tir phan tich tinh phi tuyén.

Hinh 3 cho thy méi quan hé gita luc ct day va chuyén vi dinh. Hé
6 Uing xUr dugc xac dinh theo tiéu chudn ATC dugc dinh nghia nhu sau:

gl BT

=—e=-_¢ Y _L_R R R @)
F, F'R'F, "7F
trong do,
£ _F A
R,=7ri Ry=—i Ro=— (5)
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Cuémg d9 dan hdi

S a,

Hinh 3. Duting cong quan hé luc cdt va chuyén vi

2.2. M6 hinh dng sudt - bién dang cua vét liéu

Ba mé hinh Ung xt khac nhau cda vat liéu dugc st dung cho
nghién ctu: bé tong khong bi gidi han, bé téng bi gidi han va cot
thép. Bé tdng dugc mo hinh héa v6i méi quan hé Ung suat-bién
dang dugc dé xuat bai Mander va cong su [16]. Thép dugc mé hinh
hoa v6i méi quan hé dan déo.

Mander va céng su da xay dung mé hinh (ing suat - bién dang
clia bé téng bi han ché. Gia thiét tai trong tac dung don diéu va toc
d6 bién dang thap (coi nhutinh), cudng d6 nén doc truc clia bé téng
fc dugc xac dinh bai cong thuc (1):

o=t ©

r=l+x

trong dé: f'«c la cudng dé nén clia bé téng bi han ché.

S 7941 _ f,
fo=fi| —1.254+2.254 /1+7,' -2-2L 7)
[ .f;z() f;‘ﬂ

X = 76, (8)
&,
Trong d6: f' va f' 1an lugt 1a cudng dé nén clia bé tong khéng
bi han ché va ting sudt han ché hiéu qud; ¢, la bién dang clia bé

tong chiu nén doc truc.

(a) Bé tong bj han ché \ . (b} =
=1 GRINBNENS  Cét gai dhu tien bi ERY
[ I . v phahoai o
k] I ) F, bE;
2 , i
S Ll .
s Bé lgng khang E; .
i fo | " —hihanché Bién (:alr_:_g
2 | i 5 >
< 1 x & "
> f 1 Gia thiet cho lop
15 '_' NS bétong biové
VAl i . =1
&l & 26 & & o u
fi Bién dang nén

Hinh 4. M6 hinh (ing sudt - bién dang ctia: (a) bé tong bi han ché va bé tong khdng b
han ché; (b) cét thép [17]
Richart va cong su (1928) da dé xuat gia tri ¢, :

£ =&, {1+5[J{‘?—1H, 9)
Jeo

trong dé: fova ¢, lan lugt la cudng do bé tong khong bi han
ché va bién dang tuong Uing. Thong thudng, 18y gia tri &, = 0.002 .
E

r=—", (10)
E(.‘ - ESEC
trong d6 Ec la mo6 dun dan hoi cta bé tong,
E. =50004/f., (MPa); (1)
sec T L (1 2)
£

Dé xac dinh trang thai Ung suat-bién dang clia 16p bé téng bao
vé (bén ngoai |6i bé tdng bi gidi han), phan nhanh nam trong vung
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&, > 2¢,, dugc coi la dudng thang dat iing suat bang 0 tai bién dang
nutveo, &,.

M6i quan hé mé men - goc xoay dugc xac dinh dua trén méi
quan hé vé mé men -d6 cong clia khdp déo va chiéu dai ctia khép
déo. GAc xoay t6i han (Bu) va chiéu dai ctia khdp déo (Lp) dugc xac
dinh bang cach st dung cac biéu thiic trong Eurocode 8 [3] (Phu luc
A, Cong thiic A4 va A5):

1 0.5L
0, :[ay +(e, —goy)Lp,[l_ - ol D (13)

Vel v

d,, f,(MPa)

\ f.(MPa)

trong d6, ¢, la d6 cong téi han, ¢, la d6 cong chay, Ly la chiéu

L,=0.1L,+0.17h+0.24 (14)

dai cat, h la chiéu cao tiét dién, dw la dudng kinh trung binh cua cac
thanh c6t thép doc, fy l1a cudng do6 chay clia cét thép doc [9], va fc la
cuong do chiu nén clia bé tong [9].

Su suy giam dé bén va dé cling dugc xem xét bang cach st dung
mo hinh tré Takeda [18]. Viéc tinh todn hé sé (ng x can xac dinh
trang thai gidi han (t6ng thé va cuc bd) clia két cau trong phan tich.

2.3. Phuong phdp phén tich phi tuyén

DE& xac dinh hé s6 ting xUt g, cac phan tich tinh phi tuyén ddy dan
da dugc st dung.

Phuong phap nay bao gom viéc ap dung ting dan tai trong
ngang phan bé hgp ly trén cac ting dé dat dugc méi quan hé gitia luc
cét day va chuyén vi dinh clia cong trinh, thudng duoc goi la dudng
cong day dan hodc dudng cong kha ning chiu luc. C6 thé c6 nhiéu
Iua chon thay thé cho ki€u phan b6 cuia tai trong ngang va cé thé cac
kiéu tai trong ngang khac nhau sé dan dén cac dudng cong day dan
c6 dac diém khéac nhau va tha tu hinh thanh khdp déo khac nhau.
Trong nghién ctiu nay, dudng cong déy clia ba khung thu dugc béng
cach stt dung mo hinh phan bé tai trong ngang tam giac ngugc.

2.4. Trang thdi gi6i han theo co cdu phd hoai

St _.-'J ] f / o—of | ———
A A A S A | fF r 7
44 444 L1 L1l

Hinh 5. Bn trutng hop mét n dinh tong thé [3]

Pé xac dinh hé s6 g, can c6 mét sb tiéu chi dap Ung dé xac dinh
trang thai gidi han sup d6 ctia mét két cau. C6 bén tiéu chi sup d6
dugc sir dung & day dugc phan loai thanh hai nhém, tiéu chi cuc bo
va téng thé.

Tiéu chi cuc b dugc xac dinh dua trén gidi han géc xoay clia khép
déo clia cac phan tirkhac nhau (dam, cot) dén goc xoay cuc han, .

Cac tiéu chi sup dé t6ng thé dugc xac dinh thong qua:

- Gi6i han chuyén vi léch tang, A, bdng 3% chiéu cao tang (he).
Gidi han nay cling dugc quy dinh trong [3, 11] va sat véi céc gidi han
duoc 4p dung theo tiéu chuan thiét ké khang chan Eurocode 8, dao
déng trong khoang tir 2 dén 3%,

- M4t 6n dinh két cau do hinh thanh ca cau khép déo & cot (Hinh
5)[19],

- Mét 8n dinh do hiéu ting P-A, dugc thé hién béi chi s6 6n dinh,
6p-4, bang 0,2. Chi s6 6,-4 dugc tinh theo phuong trinh sau:

prM =PA, IV, h,,, (15)

Vi P la téng tinh tai (TT) va 20% hoat tai (HT) clia két cau tirtang
“k” tr& 1én; A« la chuyén vi ngang tuong déi ctia san tang “k+1" so
vGi san tang “k”; Vi luc cat tai tang “k”; hek chiéu cao clia tang “k”.

3.PHAN TICH ViDU SO
3.1. M6 ta hé két cdu céng trinh

Ba c6ng trinh dién hinh dugc khao sat la cac két cdu bé tong cét
thép véi quy mé 3, 6 va 9 tang dugc thiét ké va xay dung trén nén
dat loai B, ty s6 can 5%, tinh todn vaéi gia t6c nén tham chiéu tai
Thanh Xuan, Ha Noéi. Chan cét ngam chat vao méng. Cac thong tin
vé cong trinh dugc cung cap 6 Bang 2.

Tai trong thdng ding: Gom tinh tai 1a tai trong cac I6p cau tao
san (130 daN/m2), khéng bao gobm trong lugng ban than cac ciu
kién. Hoat tai tac dung d6i vai cac san la 200 daN/m2 va 90 daN/m2
vGi san mai, xac dinh theo tiéu chudn TCVN 2737:2023 [4].

Khéi lugng tham gia giao déng giao déng dugc xét dén trong
tinh toan tai trong dong dat gém: 1,0xTT + 0,24xHT.

Bdng 2. Théng tin cdc cong trinh khdo sdt

m Thong tin (6ngﬂtr‘|nh 3 (6ngk‘tr‘|nh 6 (6ngﬂ\tr‘|nh 9
tang tang tang
1 | Chiéu cao (m) 12 23,7 354
2 | Chiéurong (m) 12 12 18
3 | Chiéu dai(m) 18 18 24
4 | Hé chiu luc chinh Khung chiu luc Khung chiu lyc Khung chiu luc
5 | Chiéu day san (mm) 150 150 150
6 | Kichthudcdam (mm) B250x400 B250x400 B250x400
Kich thudc cot T1-5: C400x400
7 (mm) i (350x350 (350x350 16:9: 350350
Loai bé tong B25 B25 B25
Loai ¢6t thép doc (B300-V (B300-V (B300-V
10 | Loai cot thép dai (B240-T (B240-T (B240-T
ot . (400x400: 820
11 | Cotthép doc cdt 818 818 (3501350: 818
12 | (6t dai cot $6a150 $6a150 $6a150
Ham lugng c6t thép
13 dm (%) 1 1 1
14 | Khép déo cot Khop P-M2-M3 | Khop P-M2-M3 | Khdp P-M2-M3
15 | Khdp déo dam Khép M3 Khdp M3 Khdp M3

Mé hinh két cau dugc thé hién trong cac Hinh 6, 7 va 8.

(a) Mét bang dién hinh (b) M& hinh khéng gian

Hinh 6. Mo hinh két cau cong trinh bé tong 6t thép 3 tang

a) Mat badng dién hinh b) M& hinh khéng gian

Hinh 7. M6 hinh két cdu cong trinh bé tong c6t thép 6 tang

{a) M3t bing dién hinh

Hinh 8. Mo hinh két cdu cong trinh bé tong c6t thép 9 tang

b) Mé hinh khéng gian
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Theo tiéu chudn TCVN 9386:2012, hé s6 (ing x0r dong dat cla ca
ba két cdu dung trong phan tich dugc xac dinh q=3,9. Hinh9mo ta
ph8 phén ting dan héi va phé phan ting thiét ké cda vi tri dat cong
trinh, xac dinh theo TCVN 9386:2012.

0.4

0.35

] -====Pho nhin (mg din ho
y

’
03 =/ A

\ Pho phin Tmg thiét ké

0.25 4f %

0.2 =i
0.15 =
0l 1 : e
0.05 - ECCEoCtbEtae Tt it s
:] T T T T T T
0 05 1 15 2 25 3 35 4
Chu ky dao ding (s)
Hinh 9. Phg phan (ing theo TCVN 9386:2012
3.2. Két qua va binh ludn
a) Kiém tra hé s6 Uing xt v6i cdc mé hinh két cdu khac nhau
Tién hanh phan tich két cau (lam viéc & trang thai dan hoi) doi
Vi hai trusing hgp déng dat gém: tai trong tinh toan theo phé phan
Uing dan héi va tai trong tinh toan theo phé phan (ng thiét ké (c6
ké dén hé s6 tng x{). Gia tri hé s6 (ng x dugc xac dinh bang cach
so sanh gia tri lyc cat day gitra hai trudng hop. Két qua phan tich
dugc thé hién nhu trong Bang 3.
Bdng 3. Gid tri luc cdt ddy

(ia |L.':‘L,' ()

(ong trinh 3tdng | Cdng trinh 6 tang (0ng trinh 9 tang
Phé dan hoi (kN) 799,585 811,683 1610,617
Phé thiét ké (kN) 205,022 208,124 520,538
Ty 56 luc cat day 3,90 3,90 3,09

Tukét qua nhan dugc ta thay, d6i véi céng trinh 3 tang va 6 tang,
gié tri ty |& luc cdt day bang hé s6 ing xt g = 3,9 dung véi tiéu chudn
TCVN 9386:2012. Tuy nhién, d6i véi céng trinh 9 tang ty 1é luc cat
day bang 3,09 khac so véi hé s6 q = 3,9 Ung véi tiéu chudn TCVN
9386:2012. Diéu nay c6 thé dugc gidi thich nhu sau: theo quy dinh
trong TCVN, tai cac chu ky dao déng 18n, gia tri phé phan (ing thiét
ké& phai ddm bao khéng bé hon can dudi ctia phé, véi hé sé tucng
ung 1a 0,2. V&i cac két cdu 3 tang va 6 tang, chu ky dao dong clia két
cau kha nhé, do d6 gia tri lyc cat gita hai mé hinh chénh Iéch nhau
ddng bang gia tri hé s6 ting xu. VGi két cau 9 tang, chu ky dao dong
cUa két cdu kha 16n (Ti = 2,4s) do do6, gia tri phé phan Ung thiét ké
I6n hon gid tri phd phan (ing dan héi chia cho hé sé tng xt, dan dén
luc cit ddy cta két cau khi tinh véi phé thiét k€ 16n han. Két qua nay
cing phan anh nhugc diém cé hitu ctia phuang phap phén tich don
gian tuyén tinh khi dp dung chung mét hé s6 ting xt cho cac két cau
khac nhau ma bé qua viéc xem xét phan tng thuc té ctia két cdu. Do
do, viéc nghién clu hé s6 tng xU can thiét phai thuc hién cac phan
tich phi tuyén.

b) Xéac dinh hé sé ing xt theo phuong phap phan tich tinh phi
tuyén

Tién hanh cac phan tich tinh phi tuyén doi véi cac két cau & trén,
két qua co cdu hinh thanh khép déo cta két cau cac cong trinh dugc
thé hién tuong Ung nhu trong cac Hinh 10, 11, 12. Cu thé, vSi mdi
két cdu, két qua xuat hién khép déo dau tién trén két cau thé hién
trén hinh (a), két qua hinh thanh cac khép déo tai budc phan tich
cudi cling thé hién trén hinh (b), m&i quan hé gitta chuyén vj dinh
va luc cat day cong trinh thé hién trong hinh (). Ta dé dang nhan
thay, viéc hinh thanh khdp déo xuat phat tur két cau dam, sau do
phat trién sang cac két cau cot. Day 1a ca ché cot khde dam yéu phu
hgp vai triét ly thiét ké két cau chiu tdc ddong ngang I6n (dong dat).
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(a) Budc déu tién (b) Burde cudi cling
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Hinh 10. Phén (ing dong dat cta cong trinh 3 tang
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(a) Budc dau tién el

Hinh 11. Phén (ing dong d4t clia cong trinh 6 tang

Tu quan hé luc cit va chuyén vi cla cac két cau cdng trinh sau
khi ti€n hanh phan tich tinh phi tuyén (dudng cong tinh day dan) ta
nhén thdy, quan hé gitia luc cat va chuyén vi cia cac két cdu déu trai
qua hai giai doan: giai doan dau tuong Ung vdi trang thai ing xdr
hoan toan dan héi cta két cau khi lyc cat tang tuyén tinh theo
chuyén vi; giai doan hai la trang thai phi tuyén, luc cat van gilf ting
khi chuyén vi ting nhung ty 1& tding nhé hon, khéng con quan hé
tuyén tinh. Van dé nay c6 thé dugc hiéu rang, tai két cdu cé xuat
hién cac khép déo va két cu lam viéc ngoai mién dan hoi.

Viéc xac dinh khép déo dua vao dudng cong tinh day dan theo
nguyén ly nhu trinh bay trong Hinh 2 va Hinh 3. Trang thai tng x{
dan héi clia két cau dugc xac dinh két thuc tai thoi diém hinh thanh
khop déo dau tién cta két cau. Trang thai téi han dugc xac dinh la
buéc phan tich cudi cung (trudc khi xay ra sup dé) ctia két cau. Thuc
té viéc st dung phan mém chuyén dung (Etabs) trong phan tich tinh
phi tuyén ddy dan cho phép khai bao cac trang thai gigi han theo
tiéu chuan thiét ké, tir d6 tu dong diing phan tich khi két qua chuyén
vi (luc cat) vuot qua cac gidi han trén.

(b) Birde cudi ciing Chuyén vi dinh (mm)

=g xir phi myén

" |=——Ung xir dim hoi nayén tinh
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(a) Budc dau tién (b) Budc cudi cling L Chuyén vi dinh (nun)

Hinh 12. Phan ing dong dat cta cong trinh 9 tang
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Két qua tinh toan hé sé Uing xU tuong Ung vai cac cong trinh
dugc trinh bay trong Hinh 13 va Bang 4.
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Hinh 13. Hé s6 (ing xt q clia két cdu phén tich

Quan sat két qua phan tich, ta dé dang nhan thay, hé s6 ing x
cla cac két cau xac dinh dua theo két qua phan tich tinh phi tuyén
day dan 16n hon so véi quy dinh trong tiéu chuan thiét ké TCVN
9386:2012. Cu thé, véi cac két cdu duoc Iua chon dé phan tich, hé s6
Ung x{ q xac dinh theo TCVN 9386:2012 tinh dugc bang 3,9 cho ca
3 mo6 hinh. Tuy nhién, khi phan tich tinh phi tuyén, hé s6 iing xr tinh
toan dugc 16n han dang ké, tir 16% (két cdu nha 9 tang, tinh toan
theo tiéu chuan ATC) dén hon 70% (két cdu nha 3 tang, tinh theo
tiéu chudn ATC).

Bdng 4. Xdc dinh gid tri hé s ung xu

Cong Theo Uang Theo ATC

b YR T V) ]y ] a4 | i) | RN | g
t; g | e | s | 15 | s | sTen | 5o | 601
té?]g 100,462 | 346,986 | 15 | 4757 | 1100462 | 208,124 | 5201
t;g 2351500 | 658445 | 15 | 5357 | 2351590 | 520,538 | 4518

Qua két qua phan tich cac vi du dién hinh, nhém tac gia nhan
thdy viéc st dung hé sé iing x(r g theo quy dinh clia tiéu chudn TCVN
9386:2012 cho phép két cau dugc thiét ké thién vé an toan. Tuy
nhién, viéc sir dung chung mot hé sé tng x& cho nhiéu két cau co
quy mé khac nhau kha ré rét c6 thé dan dén nhing sai léch va/hoic
gay lang phi trong thiét ké. Ngoai ra, xu hudng phét trién quan niém
thiét k& theo hiéu nang, viéc thiét k€ két cdu qua an toan c6 thé gay
ra nhiing sai st tiém tang trong viéc dat dugc hiéu nang thiét ké du
kién cia cong trinh.

4, KET LUAN

Bai bao tap trung nghién cttu vé hé sé ting xir dong dat ctia két
cdu nha khung bé tong c6t thép. Cac phuong phap xac dinh hé s6
ung xt gébm: xac dinh theo tiéu chudn TCVN 9386:2012, xac dinh
theo phuong phép phan tich tinh phi tuyén thong qua dudng cong
quan hé luc cit - chuyén vi clia két cau. Cac vi du s6 dugc lua chon
phan tich gém cac két cdu khung nha bé tong cét thép dién hinh c6
3, 6 va 9 tang. K&t qua phan tich cho thay, viéc s&t dung chung mét
gia tri hé s ung xtr theo TCVN 9386:2012 cho cac két cdu nhu vay
dan dén nhiing bat cap nhat dinh. Phuong phép phan tich tinh phi
tuyén cho phép xac dinh hé s6 tng xt cla két cau I6n hon so vai
quy dinh trong tiéu chudn, thé hién kha nang bién dang déo thuc té
cla két cdu 16n hon (déang ké) so véi du kién trong tiéu chuan thiét
ké. Cac nghién cuu véi két cau céng trinh cé quy mo khéc, cling nhu
cac phuong phap phan tich ddng can tiép tuc dugc thuc hién nham
cung cap cac gia tri hé sé ing xt dong dat cho phl hgp véi tiing
loai két cau cu thé.
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TOM TAT

Nganh dét may |a mat trong nhitng nganh céng nghiép chi lyc coa
Viet Nam v xut khdu dat mic cao cia cé nude va thu hit duge
e lreng lao dang lan tai céc dia phuong. Hién nay, Viet Nam ca
khoang [77 doanh nghigp dang hoat dang trong linh virc nhugm in
hoa va xir Iy hoan tat vai, BE day chuyén in hoa, 193 day chuyén
nhugm lién tuc, 750 nha méay nhudm gian doan va khoang 100 thigt
bi nhugm dang si [8]. Trong qué trinh sén xuat, dét nhugm la nganh
cd nguy co géy 6 nhifm mai trudng cao, dic bigt 13 nedc thai va a
nhiém mui vai ddc trung pH, nhigt d, COD cao, dd mau tvong ddi
can. Van dé mai truang ma nganh dét nhudm Viet Nam dang gap
nhiéu kha khan da chinh |a neac thai. Lugng nede sirdung trong qué
trinh nhudm va hoan tat vai ca bign da dao dang lGn ca the tir 16 -
900 m®/ tan san phdm. Dé ca thé phat trién thi truamg trong nudc
ciing nhu tan dung co hoi ma céc higp dinh threng mai tr do dem
|ai, tham nhép vao céc thi trudng nude ngoai tiém nang, dét may
Viet Nam phai thao gi dirt diém vén dé 6 nhiém trong finh vuc dét
nhugm, huang tai sén xudt xanh sach. Bai bao trinh bay céc ndi dung
ve ket qua nghién ciru thyc trang va dé xudt dinh hudng trong quén
|y nuec thai tir hoat dang dét nhugm dén ndm 20580 nhém cuy thé
haa Nghi dinh 06/2022/NB-CP cia Chinh pha, quy dinh gidm nhe
phat thai khi nha kinh va béo vé tang 6-zon ddi vai linh vie cong
nghiép nay.

Tir khéa: Nuac thai; cang nghigp dét nhudm; khi nha kinh; phat thai
cachon.

ABSTRACT

The textile industry is one of Vietnam's key industries with exports
reaching a high level in the country and attracting a large workforce in
|ncalities. Currently, Vietnam has about 77 businesses operating in the
field of floral printing dyeing and fabric finishing, 66 floral printing lines,
193 continuous dyeing lines, 750 intermittent dyeing factories and
about 100 pieces of equipment. fiber dyeing. During the production
process, textile dyeing is an industry with a high risk of environmental
pollution,  especially wastewater and odor  pollution  with
characteristics of high pH, temperature, COD, and relatively high color.
The environmental problem that Vietnam's textile and dyeing industry
is facing is wastewater. The amount of water used in the dyeing and
finishing process of fabric has a large fluctuation range, ranging from
{6 - 300 m*/ton of product. To be able to develop the domestic market
as well as take advantage of opportunities provided by free trade
agreements and penetrate potential foreign markets, Vietnamese
textile and garment must completely solve the pollution problem. in the
field of textile dyeing. towards clean green production. The article
presents the results of research on the current situation and proposes
directions in wastewater management from textile and dyeing
activities until 2050 in order to concretize Decree 06/2022/ND-CP
Regulations on emission mitigation. GHG emissions and ozone layer
protection for this industrial sector.

Keywords: Wastewater; textile industry; greenhouse gases;
carbon emissions.

1. GIGI THIEU VE VAN DE NGHIEN CUU

1.1. Dac diém nguén géc, khéi lugng, thanh phan, tinh chat
ctia nudc thai dét nhuém

a. Nguon géc va khéi lugng nudc thai phdt sinh trong céng nghiép
dét nhuém

Trong qua trinh san xudt dét nhudém, nudc thai phat sinh tir cac
céng doan hé sgi, git hé, ndu, tdy nhudm va hoan tat, trong d6
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lugng nudc thai chl yéu do qua trinh gidt sau mbi cong doan, cu thé
dugc trinh bay trén hinh 1.

Nhu cau st dung nudc trong nha may dét nhudm rat I6n va thay
dé&i theo cac san pham khéac nhau. Nhu cau st dung nuéc cho 1m
vai nam trong khoang 12 dén 65 lit va thai ra khoang 10 dén 40 lit.
Nhin chung su phan phéi nudc thai trong nha may dét nhuém nhu
sau: (1) San xuat hoi: 53%; (2) Nudc lam ngudi thiét bi: 6.4%; (3) Nudc
lam mat va xt ly bui trong xi nghiép soi, dét: 7,8%; (4) Nudc cho cac
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qua trinh chinh trong nha may dét nhuém: 72,3%; (5) Nudc dung
cho sinh hoat vé sinh: 7,8%; (6) Nudc chita chay va nhiing nhu cau
khéc: 0,6%; Téng lugng nudc: 100%. Theo mét s6 tai liéu nudc ngoai,
lugng nudc thai tinh cho 1 don vi sdn phdm cda mot s6 mat hang
nhu sau:

e Hang len nhuém, dét thoi (bao gém xt ly so bd va nhuém) la:
100 - 250 m3/1 tan vai.

e Hang vai bong, nhudm, dét thoi la 80 - 240 m3/1 tan vai, bao
gém: H6 vai: 0,02 m3/1tan; Nau, git ho, tdy: 30 - 120 m3/1 tan;
Nhudém: 50 - 120 m3/1 tan.

e Hang vai béng nhudm, dét kim la 70 - 180 m3/1 tan vai.

e Hang vai béng in hoa, dét thoi la 65 - 280 m?/1 tan vai, bao
gbm: H6 sgi: 0,02 m3/1 tan; Nau, giQ ho, tay: 30 - 1°20 m3/1 tan; In
sdy: 5-20 m3/1 tan; Giat: 30 - 140 m3/1 tan

eKhan len mau tu sgi polyacrylonitrit la 60 - 220 m3/1 tan vai,
bao gém: Nhudom sgi: 30 - 80 m3/1 tan; Giat sau dét: 10- 80 m3/1 tan;
Vai trdng tu polyacrylonitrit 13 20 - 60 m3/1 tan (cho tay giat).

b. Ddc tinh ctia nudc thai

Cac chat gay 6 nhiém chinh trong nudc thai cong nghiép dét
nhuém bao gom:

e Cac tap chat tach ra tur vai soi nhu ddu mé, cac hgp chat chia
nito, protein, cac bui bdn bam dinh vao sgi (trung binh chiém 6%
khéi lugng xa sai).

e Cac hoa chat sir dung trong qua trinh céng nghé nhu ho tinh
bot, H2SO4, CHsCOOH, NaOH, NaOCl, H202, Na>COs, NaxSOs ,... cac
loai thudc nhudm, cac chat tro, chat ngam, chat cdm mau, chat ty
giat. Lugng hoa chat st dung déi véi tiing loai vai, tiing loai mau
khac nhau va cht yéu di vao nudc thai theo tiing cdng doan tuong
ung.

Dac diém quan trong nhat clia nudc thai tir cac co s& dét nhudm
la su dao dong rat I6n ca vé luu lugng va tai lugng cac chat 6 nhiém,
né thay d6i theo mua, theo mit hang san xuit va chatlugng clia san
pham. Nhin chung nudc thai ti cac co s dét nhudm cé do kiém kha

cao, c6 dd mau va ham lugng chat hitu co, téng chét ran cao. Dic
tinh nudc thai va cac chat gay 6 nhiém trong nudc thai nganh dét
nhuém néu & bang 1.

Pagut [ ddu Keo egl, chdi, ghip

ARNS AR
MO, bink B phy gis Hi 50 Muse ki chda ke
Hod raide == b gink baE Bda B
Dt vl
+
Ezym A Hirdg il chaa b, tinh bjt
- Gid b -
HagH . Bi| thisy phin, MadH
Mo, hoa chili ———— ME e M 2R
Hoi rsde . 5 s
HI304 -
{2 ————= X0 - anin. Qlat " MuBE tha
Chit 1y glga —— I
H2D2, NaOCl - Tdy rriing = Mu3C Thal
fba chit
P -
B — Gl ' - Wuise thil
HE0E, chit iy gigd
WoOH, bép chily ————= Lam bang = Mube thil
Ou=mg dich nhwbm - Hhidir, In bos T = Binch nbafim v
HE5 38 1 = Hude 1hal
HEOL, chll tdy gigt -
i Hobn tit, viing ke = Hudc i
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Hinh 1. So d6 nguyén Iy cong nghé dét nhudm va cac ngudn nudc thai [1]

Bang 1. Cac chit gay 6 nhiém va dic tinh ctia nudc thai nganh dét nhuém [1]

Coéng doan Chat 6 nhiém trong nudc thai

Pac tinh cla nudc thai

H6 sai, git ho
chat déo va sap

Tinh bot, gluco, cacboxy metyl xenlulo, polyvinyl alcol, nhya,

BOD cao (34 dén 50% téng san lugng BOD)

Nau tay NaOH, chat sap va dau mé, tro, xoda, silicat natri va xd sgi Do kiém cao, mau t6i, BOD cao (30% téng BOD)
vun
Tay trdng Hypoclorit, hgp chat chira clo, NaOH, AOX, axit D6 kiém cao, chiém 5% BOD
Lam béng NaOH, tap chat D6 kiém cao, BOD kha cao (dudi 1% téng BOD)
Nhuém Cac loai thuéc nhuém, axit axetic va va cac D6 mau rat cao, BOD kha cao (6% téng BOD), TS cao
mudi kim loai
In hoa Chat mau, tinh bét, dau, dat sét, mudi kim loai, axit D6 mau cao, BOD cao va chiia dau mé

Hoan thién Vét tinh bot, m& déng vat, mudi

Kiém nhe, BOD thap.

Bang 2. Dac tinh nudc thai sdn xuat ctia xi nghiép dét nhuém hang béng dét kim [1]

Cac thong s6 Don vi Gia tri cuc tiéu Gid tri trung binh Gia tri cuc dai

pH - 8’5 - 10,3
Nhiét do °C 25 27 30

COD mg/I 420 650 1400
BODs mg/I 80 180 500
TOC mg/I 100 202 350
T6ng phét pho mg/I 26 50 80

SO4* mg/I 750 810 1050

S mg/I <0,1 <0,1 0,18

Cl mg/I 400 800 1650
AOX mg/I 0,5 0,8 1,2

Crom mg/I <0,01 0,015 0,034
Niken mg/I <0,1 <0,1 04
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Ham lugng cac chat gay 6 nhiém trong tiing loai hinh cong nghé
va tling loai san pham thudng khac nhau va thay d6i tir co so nay
sang cd sd khac, cling nhu thay d&i Idn trong ngay tai mét co s& san
xuat. Cac gia tri can phai do va ldy mau phan tich cho tiing co s& va
cling nhu tiing thoi ky khac nhau d6i véi tiing cg sé. Dac triing vé

tinh chat cia nudc thai tai moét s6 xi nghiép dét nhudém mat hang
béng dét kim véi luu lugng nudc thai 70 - 180 m3/1 tan san pham
nhu & bang 2.

Nghién ctiu tai mét s6 xi nghiép dét nhudém & Viét Nam clia mot
s tac gia cho két qua trong bang 3.

Béng 3. Pic diém nudc thai ctia mot sé xi nghiép dét nhudn tai Viét Nam [1]

CAac thong s6 dac tinh san pham Don vi Hang béng dét thoi Hang béng dét kim Dét len Noji
Nudc thai m3/tan vai 394 264 114 236
pH - 8-11 9-10 9 9-11
TS mg/I 400-100 950-1380 420 800-1300
BOD:s mg/I 70-135 90-220 120-130 90-130
COoD mg/I 150-380 230-500 400-450 210-230
Do mau Pt-Co 350-600 250-500 260-300 -

Thanh phan nudc thai cong nghiép dét rat da dang, bao gém
cac chat 6 nhiém dang hltu co (thudc nhudém, tinh bot, tap chat) va
dang vé6 co (cdc mudi trung tinh, cac chat trg nhuém v.v...).

1.2. Anh huéng cla nuéc thai céng nghiép dét nhuém va
cong tac quan ly, xi ly nudc thai

a. Anh hudéng cta cdc chdt gay 6 nhiém trong nudc thai nganh dét
nhuém téi nguén nudc

e DO ki€ém cao lam tang do pH clia nudc trén 9 sé gay doc hai
dai vai cac loai thay sinh, gdy an mon vat liéu lam cong trinh thoat
nudc va xu ly nudc thai.

e Mu@i trung tinh lam tdng ham lugng t6ng chat ran TS. Lugng
thai I6n nhat gay tac hai téi cac loai thay sinh do lam tang 4p suat
thdm thau, dnh hudng tdi qua trinh trao déi chat cda té bao.

e Ho6 tinh bot bién tinh lam tang BOD, COD clia nguén nudc, gay
tac hai t&i cac loai thiy sinh do [am gidm 6xy hoa tan trong nudc
nguén.

e DO mau cao lugng thuéc nhudém du di vao nudc thai gdy mau
cho dong tiép nhan, anh hudng téi qua trinh quang hop cua cac loai
thay sinh, anh huéng xau dén canh quan. Cac chat doc nhu sunfit,
kim loai nang, hop chat halogen hiiu co (AOX) c6 kha nang tich tu
trong cd thé sinh vat véi ham lugng tang dan theo chubi thic an
trong hé sinh thai nguén nudc gay ra mét sé bénh man tinh hay
ung thu déi véi ngudi va dong vat.

e Ham lugng 6 nhiém cac chat hu cg cao sé lam giam 6xy hoa
tan trong nuéc, anh hudng tdi su séng cla cac loai thay sinh.

b. Céng tdc quan ly va xit ly nuéc thai

Hién nay viéc quan ly nudc thai tai cdc nha mdy, xi nghiép dét
nhudém dang dugc thuc hién béi ban quan ly cdc khu cong nghiép.
Coéng tac quan ly dugc thuc hién nhu sau:

Héa chat

Nudc thal

Cong tac quan ly phan luéng dong thai theo cac loai nudc thai
phat sinh nhu sau:

e Dong 6 nhiém nang nhu dich nhudm thai, dich ho, nudc giat
dau ctia méi cong doan.

e Dong 6 nhiém viia nhu nuéc giat & cac giai doan trung gian.

e Dong 6 nhiém nhe nhu nudc lam ngudi, nudc gidt cudi. Dong
thai 6 nhiém nhe c6 thé x(t ly sc bo hay truc tiép tudn hoan st dung
lai cho san xuat.

Vi cac loai nudc thai da phan ludng nhu vay, cac phuong phap
XU ly nudc thai ma hién tai cac nha may dét nhuém dang ap dung
la:

e Ca hoc nhu sang, loc, 1dng d6 tach cac tap chat thé nhu can
ban, xa sgi, rac v.v...

e Hoa, ly nhu trung hoa dong nudc thai cé tinh chat kiém vai
dong nudc thai cé tinh chat axit; keo tu dé khir mau, cac tap chatlo
Iiing va cac chat khé phan huy sinh hoc; phuong phap éxy hoa, hap
phuy, dién hoa d6 khit mau thuéc nhudém; phuong phap tach bang
mang d6 thu héi hoa chat nhu PVA, thuéc nhudém indigo béang siéu
loc; phuong phap sinh hoc d6 khit bo cac chat hiw co,...

e K&t hgp hoa ly (keo ty, tao bong) va loc.

e K&t hgp hda ly va sinh hoc hiéu khi va nguoc lai.

e K&t hgp hoa ly va sinh hoc hi€u khi hoa ly.

e K&t hop hda ly, sinh hoc va loc (loc cat hodc loc than hoat
tinh).

e Hoa chat xt ly nudc thai dét nhudém cling da tiing dugc ap
dung kha hiéu qua. Tuy nhién, dé khic phuc tinh trang 6 nhiém triét
dé va mang lai hiéu qua thi viéc 4p dung cac phuong phap cong
nghé cao la diéu rat can thiét.

Hinh 2 trinh bay day chuyén cong nghé xu ly nudc thai ctia nha
may dét nhuém san xuat vai bong.

Syc khi
L]
Kudc thal
o T
= ° = A * sauxd iy
- B = Bin

ks .

B = Biin

Hinh 2. So d6 nguyén Iy day chuyén cng nghé x( Iy nudc thai nha may dét nhugm [1]
1. Song chdn rdc; 2. BE diéu hoa; 3. BE keo tu; 4. Thiét bj ldng bin;, 5. BE sinh hdc; 6. Thiét bi xir Iy bin
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2. PHUONG PHAP NGHIEN CUU

e Phuong phap diéu tra khao sat, thu thap théng tin: thuc hién
diéu tra, khéo sat truc ti€p, thu thap théng tin tir cac du an, cac hoat
doéng san xuat tai cac nha may, khu cong nghiép dét nhuém, cac
céng bo, cac nghién cu lién quan nham danh gia toan dién déi vai
linh vuc nghién cdu.

e Phuong phap ké thira: tham khao st dung nhiing két qua da
dugc nghién ctu trudc day vé quan ly nudc thai nganh cong nghiép
dét nhuém. Phuong phap ké thita khéng phai la sao chép cac
nghién ctu da c6 ma la lua chon cac két qua mét cach khoa hoc dé
g6p phan lam sang to noi dung, luan chiing, hoan thién co sé 1y luan
va thyc tién van dé nghién ctu.

¢ Phuong phap phan tich, téng hop: Phan tich téng hgp 4p dung
trong viéc phan tich, danh gia va phat hién cac van dé cta hién
trang, ly gidi cac hién tugng, van dé trén thuc té.. nham tim ra
hudng nghién cliu cu thé, quan trong. Phan tich va téng hgp cac
van dé mang tinh téng quan thudc linh vuc lién quan dén quan ly
quan ly nudc thai nganh cong nghiép dét nhuém.

3. DE XUAT VE BPINH HUGNG QUAN LY NUGC THAI NGANH
CONG NGHIEP DET NHUOM DEN NAM 2050

3.1. Dinh huéng tang cudng hoat déng quan ly ngan ngua,
giam thiéu phat thai déi véi nganh céng nghiép

¢ Gidam nhu cau sir dung nudc bang cach thudng xuyén kiém tra
hé théng nudc cap, tranh rd ri nudc. S dung modul tdy, nhudm,
giat hop ly. Tu déng va t6i uu hoa qua trinh giat nhu giat ngugc
chiéu. Tuan hoan va s dung lai cac dong nudc giat it bi 6 nhiém va
nudc lam ngudi may moc thiét bi...

e Han ché sir dung hoa chat, thuéc nhuém & dang déc hay phan
hay sinh hoc. Nén sir dung cac hda chat, thuéc nhudém it anh hudng
té&i moi trudng, thanh phan kim loai trong thuéc nhuém nam trong
gidi han cho phép, khéng gay doc hai cho méi truong.

¢ St dung nhiéu lan dich nhuém vira tiét kiém hoéa chat, thuéc
nhudm va gidm dugc 6 nhiém moi trudng, c6 thé tiing dung véi mot
s6 trudng hop, cu thé nhu sau:

- Thuéc nhudm axit d6i véi mat hang len va polyamit;

- Thuéc nhudm bazo d6i véi mat hang polyacrylonitrit;

- Thuéc nhudm tryc ti€p déi véi mat hang béng;

- Thudc nhudm phan tan cho sgi béng téng hop nhu polyester.

= Mét s6 nhom thuéc nhudém do tinh chat bi thay phan nhu
thu6c nhudm hoat tinh hay bi 6xy héa khir nhu thuéc nhuém luu
huynh, thuéc nhuém hoan nguyén trong qua trinh nhuém nén
khéng cho phép hodc han ché st dung lai nhiéu 1an. Van dé thu
héi thuéc nhudm ti dich nhuém hodac tir nudc gidt thusng phuc
tap. Cho dén nay c6 moét sé nudc da thanh céng trong viéc thu
héi thuéc nhudém indigo tir qua trinh nhuém sgi bédng bang
phuang phap siéu loc. Sau khi nhuém thi phan thuéc nhuém
khéng gén vao sgi sé di vao nudc gidt véi néng dé 0,1 g/l. Binh
thudng nudc giat nay 1a nudc thai, dé thu hoéi thuéc nhudém,
ngudi ta dung phuong phap siéu loc nang néng dé cia thudc
nhudém sau loc Ién 60 - 80 mg/I va c6 thé dua vao bé nhudm do
st dung lai.

e Gidm cac chat gay 6 nhiém nudc thai trong qua trinh tay.
Trong cac tdc nhan tdy thong dung trir hydroperoxit thi cac chat con
lai déu chira Clo (NaOCl, NaClO,). Cac phan tng phu trong qua trinh
tdy tao cac 16p chat hitu co chita Clo lam tdng ham lugng AOX trong
nudc thai. D€ gidm lugng chat tdy dang chat Clo ma van dam bao
d6 trdng cla vai béng (d6 trdng 16n hon 80 theo Berger), c6 thé két
hop tay hai cap. Cap | tdy bang NaOCI c6 b8 sung NaOH, sau 10- 15
phut bé sung H.0 va dun néng d6 thuc hién tdy cap Il. Bang phuang
phap nay cé thé gidm AOX xuéng dugc 80%.

e Thay th& NaOCl va NaClO2 bang peraxitaxetic CH3 - C- O tdy

O

& diéu kién pH trong khoang 7 - 8 va diing cho tdy cac loai hang
bong, d3m bao d6 trdng nhu cac chat tdy chia Clo.

e Gidam 6 nhiém kiém trong nudc thai tir cong doan lam béng,
théng thudng lam bong vai thuc hién & nhiét dé thap 10 - 20°C véi
dung dich kiém c6 néng do NaOH tir 280 dén 300 mg/l (tuong Ung
28°Be) va thai gian luu cda vai trong bé lam béng 1a 50 gidy. C6 thé
thay phuong phap lam béng bang phuong phap lam béng néng
vGi nhiét d6 60 - 70°C, thai gian luu con lai 20 giay va lugng kiém tiét
kiém dugc 7 - 10%. Hién nay phuong phap két hgp gitia lam néng
va tan thu xat bang phuong phép nay cé thé thu héi xat dé sirdung
lai. Hoi du cla qua trinh c6 ddc dugc quay lai sir dung cho lam néng
dung dich kiém (thuc hién lam bong néng). Sau qua trinh lam béng
dung dich kiém thudng chia cc chat ban tach ra tir xa sgi, hé tinh
bét, nén trudc khi co dac dé thu héi xdt thi phai tién hanh lam sach
bang 13ng, loc va tuyén néi bang cach théi khi cé b8 sung H>0..
Bang phuaong phap nay c6 thé tiét kiem duoc 15% lugng nudc, 15%
lugng hoi va 25% lugng axit so véi phuaong phap lam béng lanh.
Ngoai ra, phucng phap nay con c6 cac uu diém khac nhu tiét kiém
dugc hoa chat dé trung hoa khi giat, gidm 6 nhiém nudc, téc dé lam
béng cao va thuc hién véi néng do xut thap hon 226 g/l (~25°Be).

e Thu héi va strdung lai dung dich hé tir cong doan ho sgi va git
ho. Trong qua trinh ho sgi, cac loai hé thudng dugc dung la tinh bét
va tinh bot bién tinh, cacboxymetyl xenlulo (CMC), polyvinylalcol
(PVA), polyacrylat va galactomannan. Cac loai h6 nay lam téng COD
clia nudc thai, trong dé cé cac loai nhu CMC, PVA, polyacrylat la
nhiing chat kho phan hiy sinh hoc. Thu héi va st dung lai cac hé
trong cong nghiép dét nhudém rat phuc tap va nhiéu khi khéng kinh
t&. Phuong phap hiéu qué dé thu héi PVA la phuong phép siéu loc
dugc Ung dung tu nhiing ndm 1974 & My, nhung sau dé méi duoc
phé bién & nhiéu nudc trén thé gigi. Nguyén ly ctia phuong phap
siéu loc dé thu h6i PVA mé ta & hinh 3.

Nguyén ly ctia phuong phép la nudc thai sau git ho va giat co
néng doé khodng 12 -15 g/l dugc loc ca hoc dé tach tap chat, sau do
gua mang siéu loc. Sau siéu loc ndng d6 dich hé dat tir 80 - 150 g/I
(trung binh 110 - 120 g/I) dugc tuan hoan st dung lai va phan nudc
trong cho quay trd lai lam nudc giat.

Soi doc V&l Wil 53 kil gl hi
oishhE | 1 | 1 2 | B S -

o ] i

Sal ngang

Hinh 3. Nguyén Iy phuong phdp siéu loc thu ho

1.Thiét bi hd soi doc; 2.Thiét bi dét; 3.Thiét bi gid h, gidt; 4.BE chiia nudc thdi gid h;
5.Thiét b siéu loc

3.2. Pinh huéng phat thai cacbon thap, xanh héa san xuat
cGa nganh céng nghiép dét nhuém nham thuc hién cam két ctia
Chinh pha Viét Nam tai COP 26 gidm phat thai rong vé 0 vao
nam 2050

Phat thai cacbon va tac déng clia né déi véi bién déi khi hau la
mét trong nhiing thach thic chinh dé dat dugc su bén viing vé moi
trudng. Trong béi canh hién tai khi Viét Nam dang c6 cac cam két
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phat thai rong bang khong (Net Zero) va cai cach vé phap ly trong
nhiéu nganh ciing rat thuan lgi cho cac du an carbon thap. Diéu nay
cho thdy su quan tam ngay cang tang cla cac nha dau tu doi véi cac
du an carbon thap & Viét Nam. Thuc hién cam két ctia Chinh pha
Viét Nam tai Hoi nghi lan thi 26 Cac bén tham gia Cong udc khung
cla Lién hgp quéc vé bién déi khi hau (COP26) gidm phat thai rong
bang 0 vao nam 2050 [2], nhiéu nganh nghé, trong do6 cé dét may
dang né luc tim huéng giam phat thai ra moi trudng. Viéc nganh dét
may chuyén sang tr& thanh nganh céng nghiép xanh, khir cac-bon
sé& gop phan vao muc tiéu khi hau chung cta Viét Nam, hudng téi
phat thai rong bang 0 vao nam 2050.

Tuthyc trang néu trén cho thay, nganh dét nhuém ctia Viét Nam
hién nay dang la linh vuc phat thai carbon cao. Viét Nam la nudc
xuat khdu hang dét may I6n th( tu trén thé gidi, véi cac thi trudng
ch lyc 1a Nhat Ban, My, Han Quéc va EU. Gia tri xuat khau cda Viét
Nam nam 2020 la gan 38 ty USD. Do dac diém clia nganh la strdung
nhiéu nang luogng, nguyén nhién liéu va hoa chat, gay phat thai khi
nha kinh cao. Cac quy trinh x{t ly uét hang dét may (sgi, vai va hang
may) c6 “dau chan cac-bon” 1én nhat vi sy tham dung nudc cho cac
khau giat, gid, tién x{r ly, nhudm va hoan tat sau xu ly. Tai Viét Nam,
udc tinh cho thdy, nganh dét may chiém khoang 8% nhu cau nang
lugng clia toan bo nganh cong nghiép va phat thai khoang 5 triéu
tan CO2 m6i nam. Theo Hiép hoi Dét may Viét Nam (VITAS), nganh
dét may dang chi khoang 3 ty USD méi nam cho tiéu thy ning
lugng. [4]

Nhu vay, dinh hudng phat thai cacbon thap, xanh hoéa san xuat
cla nganh cong nghiép dét nhudém nham thuc hién cam két cla
Chinh ph Viét Nam tai COP 26 giam phat thai rong vé 0 vao nam
2050 sé la:

e Giai doan 2025-2030: thuc hién viéc ki€ém ké khinha kinh trong
linh vuc dét nhuém, hién nay, c6 294 doanh nghiép nganh dét may
va da giay phai thuc hién trach nhiém ki€ém ké khi nha kinh theo
Nghi dinh 06/2022/ND-CP cta Chinh phd Quy dinh giam nhe phat
thai KNK va bdo vé tang 6-zén (Danh muc trong Quyét dinh
01/2022/QB-TTg do Chinh phi ban hanh ngay 18/01/2022) [2]. Nghi
dinh 06 da dua ra |6 trinh cu thé cho cac doanh nghiép, trong d6 cé
doanh nghiép dét may, viéc cung cép sé liéu hoat déng, théng tin
lien quan phuc vu kiém ké khi nha kinh clia co s6, xay dung va thuc
hién ké hoach gidm nhe phat thai khi nha kinh. T nam 2026, cac
doanh nghiép bét budc thuc hién cac bién phap thuc hién giam nhe
phat thai theo ké hoach, dé tuan thd han ngach phat thai dugc phan
bé.

e Giai doan 2030 - 2040: dé xuat giai phap giam phat thai, giup
cac doanh nghiép phan nao bét kip xu thé thj trudng, chuyén ddi
xanh thich Ung vdi cac yéu cau clia nhan hang, st dung hiéu qua
nguon tai nguyén nudc, nang lugng va quan ly héa chat [6]. Quan ly
phat thai cacbon bao gém tat ca cac né luc hudng téi gidm thiéu khi
nha kinh tir cac hoat déng san xuat bang cach lam viéc hudng téi
gidm lugng khi thai cacbon va ning luong tiéu thu téng thé. Cu thé
dinh hudng trong giai doan nay gom:

- K& hoach gidam nhe phat thai khi nha kinh cap nganh dugc xay
dung dua trén chién lugc, quy hoach, ké hoach phat trién cla
nganh, linh vuc; két qua kiém ké khi nha kinh va kich ban phat trién
thong thuang trong ky ké hoach;

- K& hoach gidam nhe phat thai khi nha kinh tai cac co s& nha
may, xi nghiép cong nghiép dét nhuém duogc xay dung dua trén tinh
chat, quy mo hoat déng, cong suat, cong nghé hién c6 va ké hoach
san xudt, kinh doanh clia ca s&; két qua kiém ké khi nha kinh va du
kién muc phat thai khi nha kinh trong ky ké hoach;

- Lua chon cac bién phap giam nhe phat thai khi nha kinh dugc
xac dinh trong Dong gép do qudc gia tu quyét dinh hodc céac bién
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phap khac phu hgp véi diéu kién vé cdng nghé, tai chinh, mic do
san sang ap dung va cé thé do dac, bao cdo, thdm dinh dugc;

- Phuong phép xac dinh lugng khi nha kinh gidm dugc cta bién
phap gidm nhe phat thai khi nha kinh dugc xay dung theo cac
hudng dan vé phuong phéap do dac gidm nhe phat thai khi nha kinh
dugc Cong udc khung cla Lién hgp qudc vé bién ddi khi hau céng
nhan hodc ca quan c6 thdm quyén ban hanh;

- C6 phuong an theo déi, giam sat va bao céo két qua thuc hién
cac bién phap gidm nhe phat thai khi nha kinh phl hgp véi quy dinh
vé do dac, bao cdo va thdm dinh.

e Giai doan 2040-2050: s&n sang tham gia trao déi han ngach
phat thai khi nha kinh va tin chi cac-bon trén thi truong céc-bon
trong nudc déi véi linh vuc cdng nghiép dét may.[3]

KET LUAN

TU viéc nghién ctu van dé thuc tién dat ra lién quan dén nhiing
ton tai, thach thuic trong quan ly nudc thai nganh cong nghiép dét
nhudm cua Viét Nam, trén co s& xem xét cac co s& phap ly hién
hanh, nhém nghién ctru da dé xuat dinh hudng quan Iy nudc thai
nganh céng nghiép dét nhuém theo hudng phat thai cacbon thap,
phu hop véi quy mo, cong nghé cla cac khu cong nghiép theo quy
dinh md&i clia Nha nudc va phu hgp véi dac thu cda loai hinh san
xuat nay. Nhom nghién ctu hy vong cac dé xuat nay sé sém dugc
trién khai ap dung tai cac khu cong nghiép dét nhuém dé gop phan
phat trién kinh t€ - xa hoi ngay cang 6n dinh, viing manh.
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Tinh két cau be tong dang san rong chiu tac

dung tai trong séng nén

Calculation of hollow floor concrete structures subject to compressive wave loads

> TS LE HAI DUONG

Hoc vién Ky thuat quan su; Email: haiduongle9282@gmail.com

TGM TAT

Bai bao trinh bay két qua nghién citu tng dung céc gidi phap tinh
ket céu dang san rdng vao viec tinh két cdu cang trinh trong dét
chiu tac dung tai trong sdng nén. lua da dé xuat phuong phép tinh
theo dang quy ddi vé san phang tuong drong ca tin céy, dam bao
an toan cho cang trinh, thuan tign trong tinh toan.

Tir khda: Sang nén; san riing; (ng suét.

ABSTRACT

This paper presents the results of research and application of hollow
floor structure calculation methods to calculate the structure of the
building under the action of compressive waves. Thereby proposing a
method of calculating the equivalent flat floor to ensure reliability,
safety for the work, and convenience in calculation.

Keywords: Compression wave; hollow floor; stress.

1.DAT VAN BE

Két cau rong dang duoc st dung hiéu qua trong thiét ké san
cla cong trinh dan dung. Vi nhiing san ¢é nhip tinh toan trung
binh, uu diém vuot trdi clia két ciu réng la ting chiéu cao thong
thay tang, gidm tai trong ban than, chéng 6n. Véi cong trinh xay
dung ngam trong dat, chiu tai trong dong dang séng nén, thudng
c6 chiéu day két cdu I6n, yéu cau gidm tiéng On cao, nén viéc
nghién ctu sir dung két cadu dang réng la can thiét nham tiét kiém
vat tu, gidm trong lugng ban than, giam tiéng 6n. Pham vi nghién
cUru clia bai béo la hiéu qua cua viéc st dung san réng lam két cau
tdm néc va st dung mé hinh san phang quy déi trong tinh két cau
coéng trinh trong dat chju tai trong song nén, khéng xét dén tai
trong tinh dat trén ndc cong trinh.

2. CO SG LY THUYET XAC PINH TAI TRONG SONG NEN TAC
DUNG LEN CONG TRINH TRONG DAT

Khi mat dat chiu ap luc séng xung kich (APy), cac chat diém &
trén cling c6 doéng nang 16n, sé truyén chuyén déng dén cac chat
diém phia tiép sau, cd nhu vay, su truyén nén cac chat diém dién ra
tUr mat dat xuéng phia dudi, hién tugng truyén nén dé goi la séng
nén (o) [3][4].

AP,=AP [1—% (Pa) ()

max
T

&Py

1 | L I I B |

Hinh 1. S6ng nén tac dung Ién cdng trinh trong dat
Ap luc 16n nhét omsx cla séng nén tai mot diém trong moi
trudng dat, & do sau h, xac dinh theo céng thic [3][41:

o - +n _Li2(y2—1)n(n—1)...(n—i+l)
mar = D | 1 ;‘,[ arj |:(7+1),+1_(7_1)i+1:|l.!

P

(Pa)(2)

trong do:

APy: siéu dp séng xung kich tai mot diém trén mat dat (Pa);

APrax: siéu ap séng xung kich I6n nhat tai mot diém trén mat
dat (Pa);

T: thdi gian tac dung ctia séng xung kich (s);

ap: toc d6 lan truyén song dan, a, = a0 (M/s);

h: d6 sau tor mat dat dén diém tinh toan, (m);

n: chi s& nhi thuic biéu thi quy luat ctia séng xung kich.

4 G

Trmax

T

T T2

Hinh 2. Quy ludt clia song nén theo thdi gian

Khi séng nén gap ndc clia cong trinh, trén bé mat két cau hinh
thanh ap luc song phan xa (o), 4p luc ¢* tdc dung l1én néc cdng trinh
la téng cla ap Iuc song t6i (Gmax) va ap luc song phan xa [3][4]:

G" = Omax + Gpx (3)

Trong trudng hgp phan xa thang goc, két cau la tuyét ddi cing,
coéng trinh bat déng:

ISSN 2734-9888 | 05.2024 XAYDUNG |113



NGHIEN CUU KHDA HOC

G* = 2.Cmax (4)

o la hoat tai tac dung lén két cdu coéng trinh, ngoai ra con c6
tai trong tinh bao gém trong lugng I6p dat bén trén va trong
lugng ban than két cau.

3. PHUONG PHAP TiNH KET CAU NOC CONG TRINH DANG
SAN RONG

Cong trinh nam trong dat chiu tac dung clia séng nén thudng
¢6 cau tao dang hinh hép chl nhat, két cdu bé tdng cét thép, chiéu
day cau kién lon. Khi tinh toan, coi cac bo phan chiu uén ctia céng
trinh nhu néc va day la nhiing hé c6 mét bac tu do, bién dang clia
chung khéng phu thudc vao cac bé phan khac. Chang han, khi tinh
néc khdng xét bién dang tudng, xem nédc la mot cau kién lam viéc
doc lap.

Két cau san réng c6 cau tao vung gilia la rbng hodac I6p vat liéu
siéu nhe (x0p), la viing ¢6 ting suat tuong déi nho khi san lam viéc chiu
uon. Gitfa I&p canh trén va canh dudi clia san a sudn tang cing.

,*3—. -

Hinh 3. Md phdng cau tao san rong
3.1. Tinh san réng theo phu'ong phdp giai tich
Két cdu san c6 thé dugc tinh toan giéng nhu cac dam chit I xép
lién tiép, lién két vai nhau bang cac ban canh.
|

- A7 1L
A T -
a) Mdt cdt ngang san réng b) Tiét dién dam chir/

Hinh 4. M6 hinh tinh theo phuong phap gidi tich

Khi 6 san c6 kich thudc chiéu dai I16n hon hai lan kich thudc
chiéu rong, chiu tai trong don gian, phan bé déu, c6 thé tach san ra
thanh nhiing cau kién dam don gian tiét dién hinh ch{ I chiu uén
ngang phang, va st dung cac cong thiic clia stc bén vat liéu dé
tinh cac thanh phan Ung suat, bién dang cua tiét dién [1].

M
o.=—=. )
I, 7
S
TN:L (6)
 I.B
trong do:

Gz Tzy: lan lugt la (ng suat phap va Ung suat tiép cla tiét dién;

My, Qy: 1an lugt 1a mé men va luc cat tai tiét dién;

ly: m& mem quan tinh tiét dién vdi truc x;

Sx: m6 men tinh cua tiét dién;

B: bé rong mat cat ngang tiét dién Uing véi diém tinh Ung suat.

DO voéng clia dam tinh theo céng thtc [7], goc xoay cla dam
tinh theo céng thuc [8]:

MX'
yz:j—E[» d +C ?)

X
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¢Z=I[Ifi dﬁcjdﬁD ®)

trong doé:

Yz, @z 1an lugt la d6 vong va goc xoay clia dam;

E: m6 dun dan hoi cla vat liéu;

C, D: hai hdng s6 tich phan dugc xac dinh theo diéu kién
chuyén vi.

Thuc té céng trinh nam trong dat chiu tai trong séng nén c6
cau tao nhiéu phong ngan bdi hé vach, tai trong déng tac dung
trong thdi gian ngan. Nén khi tinh theo phuong phap giai tich
thudng phai quy tai trong déng vé thanh tai trong tinh tuong
duong, chap nhan céac gia thiét gan dung, két qua tinh thudng
thién vé an toan. Khi dung phuang phap sé vai su trg gitp clia cac
phan mém phan tich két cau trong tinh toan, c6 thé xay dung ham
tai trong phu hop vai diéu kién lam viéc thuc té.

3.2. Tinh san réng theo phuong phdp phdn ti hitu han

SU dung cac phan mém phan tich két cadu theo phuong phap
phan t& hiu han, két cau san phing dugc mé hinh theo 3 cach
khac nhau [2]:

- Mé hinh hé san réng bang phan tu sell: hé sun mé phong
bang phan ti shell, ban canh trén va canh dudi mé phong bang
phan ti slab lién két véi nhau qua cac nat (hinh 5). M6 hinh nay
thudng dung cho san c6 kich thudc chiéu dai va chiéu réng tuong
duong nhau, san lam viéc theo hai phuong.

Hinh 5. M@ hinh san rong bang phan t( shell

Hinh 6. M6 hinh san rdng bang phan ti thanh

- M6 hinh san rébng dang phan td thanh: San réng dugc mo
hinh bang cac phan ti thanh dang dam (beam) tiét dién hinh chir
I, chiéu cao H, bé rong canh B (hinh 6). M6 hinh nay thudng dung
cho san c6 kich thudc chiéu dai I6n gap nhiéu lan chiéu rong, san
lam viéc theo phuang canh ngan la chinh.

- M6 hinh dang san phdng quy d&i: H& san phang 16i réng dugc
quy déi thanh san dic tuong duong. Tuc la san phéng khéng c6 16
rong, chiéu day nho han nhung c6 do cling khang uén tuong duong
(9) va trong lugng tuong duang (10) vdi san thuc té (hinh 7).

! . .' i i

i
1
Had

L br :_|'--‘_;_|'|r Z_I B
B

Hinh 7. M hinh quy di san phng tuong duong
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I =1 )
P=P, (10)
trong d6:

1,79 1an lugt 1a mdé men quan tinh cdia phan ti san thuc va
san quy déi;
P, P, :lan lugt la trong lugng clia phén tlr san thuc va san quy doi;

VoVt lan luat la trong luong riéng clia bé téng san thuc va san

quy déi;
3 3 H-h 2
IY:BhC +bsh" +Bh{,7( ) (11)
T6 12 ] 2
BH’
=% (12)
’ 12
P=(2Bh,+b.h )y (13)
F=BH 7 (14)
4.BAITOAN

Van dung cd s& ly thuyét trén, tinh két cau tam noc cong trinh nam
trong dat chiu tac dung clia song nén vdéi cac tham sé nhu sau:

- Kich thuéc tdm néc: (dai x rong x cao): DxRx H = 14,4 x 8,4 x
0,6 (m);

- K&t cau bé tong c6t thép cap do bén B25: E = 30.10° (MPa) =
3,06.106 (T/m?),y = 2,5 (T/m3);

- Tai trong séng nén tac dung Ién tam noC: omex = 196 (kPa) =
20 (T/m?), 11 =0,1(s), 1s=0,4 (s);

- B qua tai trong tinh cta dat, coi cong trinh khéng chuyén vi
dudi tdc dung clia tai trong, tdm ndc lam viéc doc lap.

St dung phan mém SAP2000 mé phong va phan tich bai toan
theo phuong phéap phan tir hitu han véi cac mé hinh theo cac cach
tinh khach nhau. So sanh két qua néi luc la ing suat ciia phan ti
tai diém gitta tdm noéc (shell 156 v6i mé hinh 1 va mé hinh 3, shell
602 v6i m6 hinh 2) 1a diém nguy hiém nhat.

4.1. Bai todn 1

Nghién ctu hiéu qua clia viéc str dung két cau dang san réng:

- M6 hinh 1: M6 hinh truyén thong dang xdy dung cac cong
trinh co tinh chat lam viéc tuong tu bai toan dat ra, két cau tam
néc dac chiéu day 0,6m. K&t qua nhan dugc gia tri Ung suat tai
diém gilta tdm néc:

TIME

Arwalsé

[T5%E01 . 1368]

o ]

Hinh 8. Ung sudt ciia phn t giita tam (shell 156), gia tri cuc dai 1464 T/m2
- M6 hinh 2: M6 phéng vaéi hé san réng vaéi cac théng sé: he =
0,1 (m), bs=0,15(m), B=0,6 (m).

TIME

12 |

‘od o2 0 X

Hinh 9. Ung sudt ctia phan t giita tm (shell 602), gia tri cuc dai 507,9 T/m?

Bang so sdnh hiéu quad st dung két cdu san réng:

Chi tiéu Ung sudt I6n nhét (T/m?) Khdi lugng bé tong (m?)
Két cau san truyén thong
(M3 hinh 1) 1464 72,576
Két cdu san rong
(M3 hinh 2) 507,9 45,36
116 gidm 65,3% 37,5%

Nhén xét: K&t qua phan tich bai toan cho thay tinh hiéu qua
khi st dung két cdu dang san réng ca vé phuong dién giam chi phi
vat liéu cling nhu gidm Uing suat do tai trong tac dong.

4.2. Bai todn 2

Ung dung phuaong phép quy déi két cdu dang san réng vé san
dac tuong duong dé tinh:

M6 hinh 3: Két cdu san réng vai cac thong s6 he = 0,1 (m), bs =
0,15 (m), B = 0,6 (m) dugc quy déi vé san dac tuong dudng theo
cong thuic (9) va (10) vGi: Hga = 0,55 (M), yqd = 1,36 (T/m?).

TIME egend

AroalSt

07 08g 0% 100 0K

Hinh 10. Ung sudt ctia phan ti giita tm (shell 156), i tri cuc dai 78,4 T/m?

Nhan xét: S& dung mé hinh san dic quy déi tuong duang cho két
qua tinh thién vé an toan hon so véi mé hinh xay dung theo cau trdc
thuc clia san réng, trong khi viéc xay dung mé hinh thuan tién hon,
daon gian hon déi vai nhiing két cau ¢é cau tric réng phic tap.

5. KET LUAN

Cac mo6 hinh déu phan anh két cau lam viéc véi tai trong déng
la séng nén, biu d6 (ng sudt phu hgp quy luat cla tai trong vdi
giai doan tang tai va giai doan giam tai cho dén khi két thuc tac
dung, phuong phap nghién ctu va ting dung phuong phap tinh
dam bdo do tin cay.

Nghién ctiu cac phuong phap tinh két cau réng cho céng trinh
chiu tac dung tai trong séng nén ndi riéng, tai trong déng noi
chung nham tang hiéu qua st dung la can thiét. Trong d6, phuong
phap quy ddi san réng vé san phdng tuong duong cho cach tinh
don gian, thuan tién trong xay dung mo hinh tinh nhung van dam
bao dé tin cdy va an toan cho c6ng trinh. Qua d6 nhan thdy, viéc
ung dung dung két ciu réng trong tinh toan, thiét ké cac cong
trinh chiu cé tinh dac thu, chiu tac tdc dung cla tai trong déng
ngan han cé tinh kha thi va can thiét.
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Mot s6 dac tinh co hoc caa bé téng x6p
geopolymer cét lieu nhé

Mechanical properties of small aggregate porous geopolymer concrete
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'Khoa Xay dung, Trudng Pai hoc Su pham ky thuat TPHCM; Email: thienpd@hcmute.edu.vn

TGM TAT

Bai bao trinh bay ket qué nghién ctu dnh hudng cia ham lrong chét tao
réing bat nham den khai lugng th tich, da réng, cuing da chiu nén va ma
dun dan hdi cia bé tdng xdp geopolymer cdt ligu nha (SAPGC). Bai bao
dding thai trinh bay nghién ctu anh hudng cia ndng da dung dich NalH
va ty |é dung dich hoat hda/tro bay dén tinh chét co hoc cia bé tong
SAPGC. K&t qua thuc nghiém cho théy, chét tao ring bat nham lam tang
da riing, lam giam khéi lrgng thé tich va treng dng lam giadm cuang do
chiu nén ciing nhur ma dun dan hdi cia b tang SAPGE. Nghign ciu thue
nghiém ciing dan dén d& xuat mat cang thirc céi tiéh deé tinh toan ma dun
dan hai cia bé tong SAPGC tir cuing dé chiu nén ciia vat ligw.

Tir khoa: Be tang xdp geopolymer cét lieu nho; cuang dd chiu nén;
ma dun dan hdi.

ABSTRACT

This paper presents the research on the influence of the aluminum
powder to the volumetric mass, porosity, compressive strength and
elastic modulus of small aggregate porous geopolymer concrete
(SAPGC). The article also presents research on the effects of molar
concentration of NalH solution and the ratio of alkaline/fly-ash on the
mechanical properties of SAPGC. Experimental results show that
aluminum powder increases porosity, reduces volumetric mass and
correspondingly reduces compressive strength and elastic modulus of
SAPGC. Experimental research also leads to the proposal of aimproved
formula to calculate the elastic modulus of SAPGE from the
compressive strength of the material.

Keyword: Small aggregate porous geopolymer concrete (SAPGL);
compressive strength; elastic modulus.

1. DAT VAN BE

G nudc ta va nhiéu nai trén thé gisi, qua trinh hién dai héa va dé
thi héa dang dién ra manh mé, nhu cau st dung bé téng trong xay
dung co s& ha tang va cac dang céng trinh lién tuc tang qua ting
nam, ma vat liéu bé tong truyén théng st dung chat két dinh xi
mang dugc san xuat tir cac thanh phan nguyén liéu cha yéu la da
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voi va dat sét. Vi nhu cau st dung 16n, viéc khai thac nhiéu da voi
va dat sét anh hudng nghiém trong dén ngudn tai nguyén thién
nhién va gdy mat can bang hé sinh thai. Bén canh d6, quy trinh san
xuat xi mang phat thai lugng 16n khi CO; gay 6 nhiém méi trudng
s6ng. Theo mét bao cao, nganh cdng nghiép san xuat xi mang trén
toan thé gidi thai ra khi thai nha kinh udc tinh khoang 1.35 ty
tan/nam, xap xi 5 - 8% téng lugng khi thai nha kinh toan cau va cé
xu hudng lién tuc tang [1]. Do d6 nhiém vu cdp bach dat ra la tim
ki€ém, nghién clu va Ung dung cac dang vat liéu mai, vat liéu
“xanh’,... trong san xudt xay dung dé giam thiéu tac dong dén moi
trudng séng, trong dé c6 bé tong geopolymer ngay cang ching
minh dugc tinh hiéu qua dap ng tét cac yéu cau dat ra.

Khéc véi bé téng xi mang, bé tdng geopolymer st dung chat két
dinh la san phdm cla qua trinh geopolymer héa ctia dung dich hoat
hoa (KOH hodc NaOH + NaxSiOs) va cac thanh phan khoang trong tro
bay [2-8]. Do d6 cac sdn pham bé téng geopolymer con gép phan tiéu
thu phé pham tro bay thai ra tir cdéc nha mdy nhiét dién, va gép phan
gidm & nhiém méi trudng. Rat nhiéu nghién ctu trong va ngoai nuéc
thai gian dai da minh chiing rang bé téng geopolymer cé cac chi tiéu
ca ly va cac ddc tinh co hoc nhu cuong do chiu nén, cudng dé chiu kéo,
md dun dan héi, kha nang chdng tham, kha nang chong an mon, kha
nang ting dung vao két cau...tuong duang hodc ¢ phan vugt troi hon
50 véi bé tong xi mang truyén théng [9-18].

Trong linh vuc xay dung, ngoai bé téng dac dugc st dung lam
hé két cau chiu lyc chinh cho céng trinh, ngudi ta con nghién cdu
cac dang bé téng nhe, bé tong x8p,...d€ tng dung vao cac hang
muc nhu vat liéu cach am, két cau bé tong nhe, bé tong thoat nudc
mat dudng,...hay bé tdng siéu nhe c6 thé dung thay thé gach xay
két cdu bao che,...Mot s6 nghién clu trudc day cling minh chiing
tinh kha thi cGa viéc san xuat va ing dung bé téng geopolymer nhe
bot khi cuéng dé thap [19-21].

Nghién ctu nay dugc thuc hién dé khao sat anh huéng ctia ham
lugng chat tao réng bot nhém dén khéi lugng thé tich, d6 réng,
cudng dé chju nén va mé dun dan hoi clia bé téng x6p geopolymer
c6t liéu nho (SAPGC). Bai bao déng thai trinh bay nghién cdiu anh
hudng ctia ndng d6 dung dich NaOH va ty 1é dung dich hoat héa/tro
bay dén tinh chat co hoc clia bé tong SAPGC.

2. NGUYEN VAT LIEU VA PHUGNG PHAP THi NGHIEM

2.1.Cétliéu

Cét liéu cho bé tdong SAPGC bao gém cat va da nghién (da mi).
Cat c6 khéi lugng riéng 2.61 g/cm?, khéi lugng thé tich 14 1.52 g/cm?,
mo dun dé 16n 1.82 va dap Ung day du cac yéu cau ky thuat khac
theo TCVN 7570:2006 [22]. Da mi c6 kich thudc hat <5 mm, c6 khéi
lugng riéng 2.7 g/cm?, khéi luong thé tich |a 1.45 g/cm? va dap tng
day du cac yéu cau ky thuat khac theo TCVN 7570:2006.
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2.2.Tro bay

Thi nghiém nay st dung tro bay dugc 1dy tir nha may Nhiét dién
Pha Lai, dugc phan loai F theo tiéu chudn ASTM C618 [23]. Tro bay
¢6 khéi lugng riéng 2.5 g/cm?3, @6 min 94% va d6 min trén sang 45
pm dat 22.3%. Thanh phan ciu thanh tro bay bao gém: 58.62% SiO,,
25.17% Al;0s, 6.22% Fe;0s, 1.21% Ca0, 1.02% Na,O, 0.81% MgO,
0.03% SOsva 2.61% lugng mat khi nung.

2.3.Dungdich hoat héa

Dung dich alkaline déng vai trd hoat hoa thuc ddy qua trinh
geopolymer héa tao chat két dinh cho bé tdong SAPGC. Dung dich
hoat héa la hén hgp clia Sodium Hydroxide NaOH (SH) va Sodium
Silicate Na:SiOs (SS) dugc phdi trén theo ty I thiét ké SS/SH=2.5.
Sodium Hydroxide nguyén liéu dang vay kho c6 d6 tinh khiét 98%
dugc pha véi nudc dé dat cac néng do thiét ké 12, 14 va 16 mol.
Dung dich Sodium Silicate cé thanh phan NazO chiém 11.8%, SiO,
chiém 29.5% theo khéi lugng, ty 1& SO./Naz0 la 2.5.

Bang 1: Thanh phan cac cap phdi bé tong SAPGC.

2.4.Bo6t nhém

BOt nhém dong vai trd chat sinh khi tao 16 rdng cho bé tong
SAPGC trong qua trinh déng ran. Bot nhém co kich thudc hat tir
D50-D80 um, @6 min sot trén sang 0.075 mm la 3%, thanh phan hoat
tinh chi€m 90% khéi lugng. Téc d6 sinh khi ctia bot nhém trong 4
phut dat 50-80% va trong 16 phut dat trén 90%.

2.5. Cap phdi bé tong

Cac cap phdi bé tong dugc st dung trong loat thi nghiém dugc
trinh bay trong Bang 1. D€ khao sat anh hudng cla cac thanh phan
dén tinh chat ctia bé tong SAPGC, mét s6 thanh phan cap phéi dugc
cho thay déi trong cac cap phdi nhu: ty 1& bot nhém tao réng tir 0
dén 0.2% theo khéi lugng tro bay, ndng dé dung dich NaOH tir 12M
dén 16M va ty lé dung dich alkaline/tro bay (AL/FA) tir 0.4 dén 0.5.

Bé tdong SAPGC sau khi duc mau dugc tinh dinh & nhiét do
phong trong 24h, mau sau d6 dugc dudng ho nhiét & nhiét d6 100°
C trong thdi lugng 8 git dé€ thuc ddy qué trinh geopolymer hoa tao
cudng do vat liéu.

Dung dich NaOH Dung . A
- . - . Bot Bot
T | Ten csp phéi Tro bay Da mi Cét Néng dé Khéi dggh NazSiOs AL nhom nhom
(kg) (kg) (kg) mol (M) lugng NazSiOs | /NaOH /FA (kg) (%)
(kg) (kg)
1 M14.00.45 391.47 1294.6 554 14 50.33 125.83 2.5 0.45 0 0
2 M14.05.45 391.47 1294.6 554 14 50.33 125.83 2.5 0.45 0.196 0.05
3 M14.10.45 391.47 1294.6 554 14 50.33 125.83 2.5 0.45 0.391 0.1
4 M14.15.45 391.47 1294.6 554 14 50.33 125.83 2.5 0.45 0.587 0.15
5 M14.20.45 391.47 1294.6 554 14 50.33 125.83 2.5 0.45 0.783 0.2
6 M14.10.40 440.40 1294.6 554 14 50.33 125.83 2.5 0.4 0.440 0.1
7 M14.10.50 352.32 1294.6 554 14 50.33 125.83 2.5 0.5 0.352 0.1
8 M12.10.45 391.47 1294.6 554 12 50.33 125.83 2.5 0.45 0.391 0.1
9 M16.10.45 391.47 1294.6 554 16 50.33 125.83 2.5 0.45 0.391 0.1

2.6. Phuong phap thi nghiém

Do réng r cla cac mau bé tdng SAPGC dugc tinh toan dua trén
két qua xac dinh khoi lugng riéng p, cla cac mau theo TCVN
3112:2022 [24] va khéi lugng thé tich p cla cac mau theo TCVN
3115:2022 [25], bang cong thic: r =1-p/ p,

Cuong do chju nén cla bé tong SAPGC dugc xac dinh theo tiéu
chuan TCVN 3118:2022 [26] va mé dun dan héi dugc xac dinh theo chi
dan cda tiéu chudn ASTM C469 theo quy pham Hoa Ky [27] bang céng
thic: E = o, — 0o,/ (&, —0.00005) , trong dé: o, la ting suét tai thai
diém bién dang doc truc &, = 50um , o, la ding sudt tai thai diém gia

tai dén 40% tai pha hly va &, la bién dang sinh ra béi ting suét o, .

F S : -
Hinh 1. Thi nghiém xdc dinh mo dun dan hoi clia bé tong SAPGC

3. KET QUA THUC NGHIEM VA THAO LUAN

3.1. Anh huéng ctia ham lugng bét nhém dén dé réng cta
bé tong SAPGC

Két qua thuc nghiém cho thdy khéi lugng riéng trung binh cuia
cac mau bé tong SAPGC (khong va co tao réng) la p, =2.436 g/cm?,
gia tri nay phu hgp vaéi khéi lugng riéng trung binh cta bé téng
nang theo dinh nghia & TCVN 5574:2018 [28]. Mau bé tong khéng
c6 chét tao réng cé khéi lugng thé tich o = 2.397 g/cm?, tuong Ung
dé réng r = 1.65%, gia tri nay phu hgp véi cac dac tinh da biét ctia
bé tong geopolymer. D6 réng nhé clia bé tong geopolymer c6 thé
dugc giai thich do chat két dinh geopolymer ¢é tinh déo 16n nén
khéng phan tan triét dé trong qua trinh ddc khuén; bén canh dé
qua trinh geopolymer héa tao ra nudc thiia cling gép phan tao nén
dd réng nhé cho cac mau thi nghiém.

Khithém ham lugng bét nhém 1én dén 0.1% theo khéi lugng tro
bay, khéi lugng thé tich clia bé tdng SAPGC gidm manh dén 24.53%
va do réng cling tang manh 1én dén 26.16%. K&t qua thi nghiém nay
cho thdy tac nhan bot nhém co hiéu qua tuong doi tét trong viéc
tao réng va lam gidm khéi lugng thé tich bé téng, va c6 thé nghién
cliu ing dung trong viéc san xuat bé tdng x6p, bé tdng nhe,...phuc
vu cac muc dich chuyén dung.

Tac nhan bét nhém c6 kha nang sinh khi va tao réng cho bé tong
SAPGC la nh& phan (ing héa hoc ctia nhém vai cac khoang chat
trong hén hgp vita bé téng tao khi Hz theo cac co ché [29]:

2Al + 3 Ca(OH); + 6H20 — 3Ca0.Al;03.6H20 + 3H271

2Al + 6NaOH + 2H,0 — 2NaAIl(OH)s + 3H21
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Hinh 2. Anh huéng ciia ham Iuong bot nhom dén khdi lugng thé tich va dd réng cla
bé tong SAPGC

Khi tang gap do6i ham lugng chat tao khi 1én dén 0.2%, khoi
lugng thé tich bé téng SAPGC chi ti€p tuc giam nhe va dé réng ciing
tang khéng déng ké. Do bé tdng SAPGC c6 cét liéu da mi tuong déi
ndng gay ra su dé nén vat liéu trong qua trinh déng ran, lam cho bot
khi thoat ra ngoai, cang nhiéu bot khi thi sy d& nén lam thoét cang
nhiéu khi do d6 d6 réng khéng con ting dang ké. Bén canh do, chat
két dinh geopolymer trong vira c6 tinh déo va dai han chat két dinh
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xi mang, diéu nay cling ngan can chat khi tao 16 réng bén trong bé
tong va bi ép thoét ra ngoai.

3.2. Anh huéng ctia ham lugng bot nhém dén cudng dé chiu
nén cua bé téng SAPGC

Cudng dé chiu nén clia mau bé tdng geopolymer dic dat gia tri
trung binh 22.59 MPa. Cudng dé chiu nén cla cdc mau bé téng
SAPGC gidm dang ké va gan nhu ty lé tuyén tinh véi su gia tang ham
lugng chat tao khi. Khi ham lugng bot nhém tang 1én dén 0.15%,
tuong Uing véi d6 rdng trong vat liéu tang [én dén 27.38%, cudng do
chiu nén clia bé tdng SAPGC gidm dén 68.17%. R6 rang bét nhom
da tao ra nhiéu 16 réng trong cac mau bé tdng lam giam sy dac chac
clia vat liéu, tur d6 lam gidm kha nang chiu luc.

Khi ham lugng bot nhom tang tir 0.1% Ién 0.15%, d6 réng cua
bé tong SAPGC chi tdng thém 4.66%, nhung da lam cho cudng do
chiu nén clia mau giam 45.28%. Diéu nay chi ra rang bot khi véi s&
lugng dang ké cling gy anh hudng bat Igi dén cau tric khung cét
liéu chiu luc, tir d6 lam gidm kha nang chiu nén cta vat liéu.

Khi tdng ham lugng bét nhom tr 0.15% Ién 0.2% (tang 33.33%),
dd réng ctia mau chi tdng thém 9.13% va cudng dd chiu nén clia bé
téng SAPGC clng chi gidm nhe thém 16.55%. Két qua thuc nghiém
nay cho thay sir dung qua nhiéu bot nhém khéng thuc su mang lai
hiéu qua |6n déi véi loat vat liéu SAPGC nay.
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Hinh 3. Anh hung cta ham lugng bat nhom dén cutng do chiu nén va mo dun dan héi clia bé tong SAPGC

3.3. Anh huéng ctia ham lugng bét nhém dén mé dun dan
héi ctia bé tong SAPGC

Hinh 3 déng thdi trinh bay tuong quan gitta mé dun dan hai (E)
cla vat liéu SAPGC va ham lugng chat tao khi, hay dé réng cta bé
téng tuang Ung. M6 dun dan hoi giam ty 1& nghich véi su gia tang
ham lugng chat tao khi bot nhém va su gia tang dé réng trong cac
mau vat liéu. M6 dun dan héi ctia bé tong SAPGC giam manh trong
giai doan dau xuat hién 16 réng, khi ham lugng bét nhém tang tir 0
dén 0.1%, tuong Ung vai dé rong vat liéu tang dén 26.16%, mé dun
dan hoi cia bé tong SAPGC gidm dén 42.28%. Su gia ting ham
lugng chat tao khi lam gia tang d6 rong trong vat liéu va lam gidam
su dac chéc clia bé tong, diéu nay giai thich cho su sut gidam mé dun
dan héi ctia bé téng SAPGC.

Khi ham lugng bét nhém tang thém 2 lan, tir 0.1% lén 0.2%, mé
dun dan héi ctia bé tong SAPGC chi gidm thém 30.72%. Xu hudng
giam téc do bién thién nay phu hgp véi su tang cham d6 réng cda
vat liéu tir 26.16% dén 29.88% (tang 14.22%) va da dugc thao luan &
muc bén trén.

Hinh 4 thé hién méi quan hé gitta mé dun dan héi va cudng do
chiu nén cuia bé tong SAPGC. Céc gia tri mé dun dan héi do tur thuc
nghiém E,, dugc so sanh véi cac gia tri moé dun dan héi tinh ti
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cudng do chiu nén R, theo khuyén nghi ctia ACI-318 (£,.,) [30]
va clia tac gia Hardjito (E,,,,) [31]1bang cac cong thuc:

E,, =4700/R,

E,..=2707{R, +5300

Can luu y rang céng thic tinh toan cda tiéu chudn Hoa Ky dugc
xay dung trén cg s nghién ctu vat liéu bé tong xi mang va cong
thuc cla tac gid Hardjito xay dung cho vat liéu bé téng geopolymer
ma khéng co ké dén yéu t6 do réng. Két qua tinh toan tir 2 cong thic
trén vi thé cé su chénh léch dang ké, 1én dén 62.76% va trung binh
33.71%, so véi cac gid tri do thuc nghiém ctia nghién ctiu nay. Do d6,
bai bdo nay dé xuat 1 cong thuic cai tién tur cdng thic cla tac gia
Hardjito va c6 ké dén anh hudng cla d6 réng vat liéu nhu sau:

E,, =(1-r)2707/R, +5300)

Két qua tinh toan mé dun dan héi theo cong thiic dé xuat ciing
déng thai dugc trinh bay trong Hinh 4 bén dudi. Chénh léch gilra
gia trj do thuc nghiém E,; va gié tri tinh toan theo cong thuic dé
xudt E,, dasé dudi8%.So sanh nay cho thay su pht hop va phan
anh dung xu hudng bién thién ctia cong thiic méi dé xuat so vai cac
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gia tri do thuc nghiém. Tuy nhién, day cling chi méi la nghién ctiu
ban dau trén tap hgp mau rat nhé, va nhém téac gia chi thém vao
nhan t6 ké dén dé réng vat liéu trong khi van git nguyén gia tri cac
dai lugng khéc tu tac giad Hardjito, do dé can c6 thém nhiéu nghién
cliu sau rong hon, trén mot tap hop mau da I6n dé hiéu chinh cac
théng s6 cla cdng thic cho phu hop véi bé tong SAPGC dung
nguyén vat liéu dia phuong tai Viét Nam.
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Hinh 4. Quan hé giita md dun dan hoi va cudng do chiu nén clia bé tong SAPGC

3.4. Anh huéng ctia néng dé dung dich NaOH dén cudng dé
chiu nén va mé dun dan héi cia bé tong SAPGC

Hinh 5 thé hién két qua do cudng do6 chiu nén va moé dun dan
héi clia cdc mau SAPGC c6 cung ham lugng chat tao khi 0.1% va
sttdung néng dé dung dich kiém hoat héa NaOH lan lugt tir 12M,
14M dén 16M. Két qua thuc nghiém cho thay, so vé&i cap phoi doi
chung, khi gidam néng dé dung dich NaOH tu 14M vé 12M thi
cudng dé chiu nén cua vat liéu tang 10.48% va mo dun dan héi
cling tang tuong Ung 1.76%. Khi tang néng d6 dung dich NaOH
tl 14M lén 16M thi cudng dd chiu nén cla cadc mau bé tong
SAPGC giam 2.07% va mé dun dan héi cling giam 2.28% tuong
Ung. Xu huéng bién thién chung la, tir ndbng d6 12M, tang néng
d6 dung dich NaOH lam gidm cudng d0 chiu nén va mé dun dan
héi clia bé tong SAPGC.

Cac nghién ctu trudc day da chi ra vai trd quan trong cuda
dung dich kiém hoat héa (KOH, NaOH,...) dén qua trinh
geopolymer hoéa tao chat két dinh. Trong giai doan dau cia qua
trinh geopolymer hoa, cac géc OH- déng vai tro la xuc tac cho
qua trinh hoa tan gidi phdng nhom va silic trong nguyén liéu liéu
aluminosilicat. G giai doan cudi ctia phan tng, ion Na+ cé vai tro
trong hinh thanh cdu trdc va can bang dién tich cta khéi tu dién
nhom tu dé hinh thanh cudng d6 clia vat liéu [32]. Do do, khi
néng do dung dich kiém hoat hoa nho va phu hgp, tang néng
d6 dung dich NaOH dan dén sy gia tang kha nang chiu lyc cta
bé tong geopolymer.

Khi néng d6 dung dich kiém hoat héa tang lén, kha nang giai
phéng nhém va silic trong nguyén liéu aluminosilicat tang 1én do
do lam tang lugng phidc nhom va silic cho qua trinh trung ngung
tao thanh cau trac silicat ran chac. Tuy nhién, cac nghién ctu trudc
cling chi ra rang, khi néng d6 NaOH qua cao tu trén 12M, qua trinh
trung ngung dién ra manh mé tao ra lugng nudc thira nhiéu bén
trong mau bé téng geopolymer, sau khi dudng ho nhiét lugng nudc
nay bay hai di dé lai la cac 16 rébng chua khi lam gidm d6 dac chic
cUa vat liéu. Lugng nudc thita ciing c6 thé lam pha vé qua trinh
geopolymer hoa do su gia tang s6 lugng ion OH- qua muic dan dén
phan ng khéng dat hiéu qué cao [33]. Do dd, khi ting néng do
dung dich NaOH qua cao, sé lam gidam dé dac chac tu d6 lam giam
cudng d6 chiu nén cing nhu moé dun dan héi cla bé téng
geopolymer.
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Hinh 5. Anh huéng ctia ndng do dung dich NaOH dén cuing dd chiu nén va mo dun
dan hoi clia bé tong SAPGC

3.5. Anh huéng cta ty 1& dung dich hoat héa va tro bay
(AL/FA) dén cudng dd chiu nén va mé dun dan hdi cia bé téng
SAPGC

Két qua thi nghiém xac dinh cudng dé chiu nén va mé dun dan
hoi cta bé téng SAPGC khi ty Ié gilta dung dich hoat héa alkaline
(NaOH-+NaSi0s) va tro bay (AL/FA) thay déi tir 0.4 dén 0.5 dugc trinh
bay trong Hinh 6 bén dudi. Thi nghiém dugc thuc hién cho cac mau
c6 cuing cdp phai cot liéu va ham lugng chat tao khi bot nhém 0.1%.

Két qua thuc nghiém cho thdy khi tang ty 1& AL/FA tir 0.4 [én 0.45
thi cudng d6 chiu nén clia bé téng SAPGC tang manh dén 98.79%,
mo dun dan hoéi cling tang nhiéu dén 40.21%. Khi tiép tuc tang ty lé
AL/FA tir0.45 Ién 0.5 thi su gia tang cudng d6 chju nén c6 cham hon,
dat muc 16.36% va moé dun dan hoi clia bé tong SAPGC cling tiép
tuc tang tuong Ung 12.66%.

Ty 1& AL/FA dai dién cho s6 lugng tac nhan kiém hoat héa va céc
khoang chat co trong chubi phan ting geopolymer hoéa tao chat két
dinh geopolymer. Khi ty 1& AL/FA thap, lugng tac nhan kiém hoat hda
khong du dé phan (ing vai cac oxit trong tro bay dé tao chat két dinh,
sau qua trinh geopolymer héa con thita cac oxit kim loai tao nén cac“tui
hat”bén trong cau trig, ti lam tang d6 réng va lam gidm cudng do cla
vat liéu. Khi ty I& AL/FA dugc tang lén, lugng téc nhan kiém hoat hoa déi
dao thuc day cac phan ung clia qua trinh geopolymer héa dién ra triét
dé han, lam tang su dic chic va qua d6 lam ting cudng dé chiu nén
cling nhu mo dun dan héi clia bé téng SAPGC.
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Hinh 6. Anh hung ciia ty I& dung dich hoat héa va tro bay (AL/FA) dén cuting do chiu
nén va mo dun dan hoi cla bé tong SAPGC.

4, KET LUAN
Bai bao da trinh bay két qua nghién ctu anh huéng ctia ham
lugng chat tao réng bot nhém dén khéi lugng thé tich, do réng,
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cudng doé chiu nén va mé dun dan héi cia bé tong x6p geopolymer
c6t liéu nho. Bai bao dong thai trinh bay nghién cu dnh huéng cua
néng dé dung dich NaOH va ty 1& dung dich hoat hoéa/tro bay dén
tinh chat co hoc ctia bé todng SAPGC. M6t s6 két luan chinh nhu sau:

- Bot nhom trong hén hop vita co kha nang sinh khitao 16 réng
cho vat liéu bé tong SAPGC. Trong loat thi nghiém nay, ham lugng
b6t nhém hiéu qua dé tao rédng tir 0.1% dén 0.15% theo khéi lugng
tro bay.

- Cudng doé chiu nén clia bé tong SAPGC gidam manh ty 1é nghich
VGi su gia tang d6 réng trong cu trdc cha vat liéu. Khi dé réng ting
Ién dén 27.38%, cudng dd chiu nén cla bé tdng SAPGC giam dén
68.17%.

-Mé dun dan hoéi cla bé téng SAPGC ciing bién thién ty lé
nghich véi sy tang d6 réng cla vat liéu. Khi dé réng tang lén dén
27.38%, m6 dun dan hoi cla bé tong SAPGC gidm dén 47.59%.

-Khi nbng d6 da cao, néu tiép tuc tang néng d6 dung dich
NaOH sé lam gidm cudng d6 chiu nén va mé dun dan hoi cla bé
tong SAPGC.

- Ty 1& AL/FA phu hop cling dong vai tro quyét dinh dén cudng
dd chiu nén va moé dun dan hoi clia bé téng SAPGC, ty 1& AL/FA hiéu
qua cho loat bé tong SAPGC nay la tir 0.45 dén 0.5.

- Bai bao dong thai dé xuat mot cong thic cai tién dé tinh toan
mo dun dan hoi clia bé tong SAPGC dua trén cudng dé chiu nén va
c6 ké dén d6 rédng clia mau thu.
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Xac dinh hiéu qua kinh té khi thuc hién du an
dau tu phat trién dé thi tai tinh Binh Duong

Determining economic efficiency when implementing urban development investment projects in

Rinh Duong province

>THS.NCS BUI VIET THI

Trung tam KD va TVXD, Trudng Dai hoc Thi Dau Mét; Email: thibv@tdmu.edu.vn

TOM TAT
Tinh Binh Drong ca nhigu dy an dédu tu phat trién do thi dugc
trién khai cong vai qué trinh phét trién da thi hoa. Trong qué
trinh trién khai, cac dy &n nay thudng gép phai tinh trang cham
tré, lam gidm higu qua dau tr va tang gia trj quygt toan so vai
gia tri dy toan dugc duyét. Vi vay, viec xac dinh higu qua/tdn
that kinh té& khi thuc hién céc dv én déu tu phat trign da thi
vuot/cham tien da |a rat can thigt. Tren co sé tien do thec té
quan Iy tién dd céc du an ddu tu phat trién da thi dién hinh &
tinh Binh Duong, trong dé ca nguyén nhén, tac ding dén tién do
thuc hién, tac giad dé xudt cac giai phap nham gidp nha dau tu
xac dinh higu qua/tdn that kinh t& khi thuc hign di &n vuot tién
dd/cham tién da va gidp chi ddu tu, nha thau ca quan diém
ding dén trong viéc thyc hién céc dy an dau tu phat trién da
thi dé dat higu qué dau tu. Didu nay sé gidp gidm thigu thigt hai
cho cac bén tham gia thyc hign dy an, tir da gap phén thic déy
phat trién kinh t& - xa hai.

Tir khaa: Cach xac dinh; higu qua kinh t&; thigt hai kinh t&; du an
dau tur phat trién da thi...

ABSTRACT

In Binh Duong province, there are many urban development investment
projects being implemented along with the development of urbanization.
During implementation, these projects often encounter delays, reducing
investment efficiency and increasing the settlement value compared to
the approved estimated value. Therefore, determining economic
efficiency/loss  when implementing urban development investment
projects ahead of schedule/behind schedule is very necessary. Based on
actual progress, manage the progress of typical urban development
investment projects in Binh Duong province, including the causes and
impacts on implementation progress, the author proposes solutions to
help investors determine economic efficiency/loss when implementing
projects ahead of schedule/slow schedule and helping investors and
contractors have the right perspective in implementing urban
development investment projects to achieve investment efficiency. This
will help minimize damage to parties involved in project implementation,
thereby contributing to promating socio-economic development.
Keywords: How to determine; economic efficiency; economic
damage; urban development investment projects....

1. DAT VAN DE

Trong nhitng ndm gan day, nganh Xay dung VN phat trién
nhanh chong va thu huat nhiéu vén dau tu cla cac doanh nghiép
trong va ngoai nuéc. Hang loat dy an méi nhu trung tam thuong
mai, can hé cao cap, can hd cho cu dan thu nhap thap, nha lién ké,
khu @6 thi méi hinh thanh. Binh Duong la tinh c6 thé manh vé phat
trién cong nghiép trong toan tinh ti d6 cac du an phat trién do thi
dugc cac cap chinh quyén rat quan tam. Cac du an da lam tang my
quan do6 thi, lam gidm 6 nhiém maéi trudng va phat trién kinh té-xa
hoi. Tuy nhién, phan 16n cac du &n xay ra viéc cham tién dé (do
nhiéu nguyén nhan khac nhau) dan t6i kho khan cho co quan quan
ly cing nhu chua dam bdo quyén Igi ngudi st dung gay anh
hudng nhiéu dén lgi ich clia chu dau tu, dén kinh té - xa héi va
cudc séng clia ngudi dan trong khu vuc. [4], [5]

Kinh phi cho mét du an phét trién dé thi tir giai doan chudn bi
dén khi hoan thanh rat I16n va thai gian thuc hién thudng dai, phai

trai qua ba giai doan (chudn bi du an, thuc hién duy an, két thuc xay
dung va dua cong trinh cia du an vao khai thac st dung). Trong
moi giai doan thuc hién, nhi€éu nguyén nhan khach quan va chu
quan trong khau quan ly (vé tai chinh, ky thuat va cac tha tuc phap
ly...), néu du an cham tién doé sé gay lang phi vé khai thac tai
nguyén dat dai, tang chi phi, giam hiéu qua dau tu, anh hudng téi
két qua hoat déng kinh doanh cla cac doanh nghiép du an, déng
thaoi tdc dong tiéu cuc khdng nhd téi su phat trién kinh té-xa hoi. Vi
thé, quan ly tién do thuc hién du &n la van dé dugc cac cha dau tu
va lanh dao chinh quyén cac cap quan tam. [3]

Do d6, dé nang cao hiéu qud céng tac quan ly tién d6 thuc
hién cac du an dau tu phat trién dé thi, tac gid tap trung nghién
cliu ti thyc trang quan ly tién d6 thuc hién du an dau tu phat trién
dé thi dién hinh trén dia ban tinh Binh Duong tu d6 dé xuat
phuong phap xac dinh tinh hiéu qua/thiét hai kinh té€ khi thuc hién
du an dau tu phét trién do thi vuot/cham tién do tai Binh Duong.
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2. DE XUAT CACH XAC PINH HIEU QUA/THIET HAI KINH TE
KHI THUC HIEN DU AN DAU TU PHAT TRIEN PO THI VUOT
HOAC CHAM TIEN PO

Xét vé hiéu qua kinh t€ néu thdi gian xay dung ngan tuong
Ung vai vén dau tu bi & dong it va ngugc lai thai gian xay dung dai,
von dau tu bi & dong nhiéu.

Cho nén, khi tién d6 thuc hién du &n dau tu nhanh hon (vuat)
tién do dugc duyét (ddu thau hodc chi dinh thau) sé mang lai hiéu
qua kinh té do:

- Thai gian xay dung ngén, von dau tu bi & dong it hon (ki hiéu
la Hi);

- V6n dau tu cta dy an sdm dugc phat huy hiéu qua va thoi
han thu héi von dau tu sé nhanh hon; day la hiéu qua thd hai (ki
hiéu 13 Hy).

Do vay, hiéu qua kinh té€ do vugt tién d6 thuc hién du éan dau tu
phat trién dé thi (H) dugc tinh nhu sau: [1], [2]

H=H:+H: (1)

2.1. Xac dinh hiéu qua kinh té khi thuc hién du an dau tu
phat trién d6 thi vuot tién do

Biéu dién bing so d6 nhu sau:

- Phuong an 1 (PA1): Biéu thi vén dau tu (V1) va thdi gian thuc
hién du éan dugc duyét (Ty);

- Phuong an 2 (PA2): Biéu thi vén dau tu (V») va thdi gian thuc
hién du an thuc té (T2); vugt tién dé Tr - T2 ngay.

Gia s vén dau tu dugc phan phéi déu theo thdi gian (tuong
Ung vai dudng phan phéi vén dau tu la dudng thang - néi ti thoi
diém khéi cong dén thai di€m hoan thanh ban giao).[6]

PAL +

PAZ

1,
Hinh 1. Thai diém va thai gian thuc hién dy an

. " -

B S ]

PAll b
. , !
A B s |
‘ ILLP‘AJ v.
* T; + T-T; —+

Hinh 2. Théi gian thuc hién du én va biéu dé phan phdi von dau tu

2.1.1. Xac dinh hiéu qua kinh té mang lai do & dong vén it
hon (H.):

Goi Hi' va Hy" 1a tri s6 thiét hai do & dong von cla PA1 va PA2
va tri s6 thiét hai do & dong vén don vi la E (trong thuc té tri sé nay
thudng lay bang lai suat vay von ngan hang).

Suyral2l: H = E%V,Tl va H' = E%VZTZ )

- Néu trong thdi gian thuc hién du an khéng cé phét sinh vé
khéi lugng va vén thi Vi sé bang Vs, suy ra:

H, =S V(T T,) hodc H, = EV,(T,~T.) 2a)

- Néu trong thdi gian thuc hién du an cé phat sinh vé khéi
lugng va vén thi Vi khac Vs, duy ra:
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1
H, = E(/T,~V,T,) (2b)

2.1.2. Xac dinh hiéu qua kinh té ctia phuong an 2 phat huy
trong thdi gian tir B-C (H2):

Hé s6 hiéu qua kinh t€ tiéu chudn tuong duong vdi tri s6 thiét
hai do & dong vén dan vi la E;

(khi so sanh, trong thuc té tri s6 nay ciing thudng ldy bang lai
suat vay von ngan hang).

Hz = EXVaXx(Ti- T2) (3)

Hiéu qua kinh té mang lai la [2]: H = H; + H2

2.2, Xac dinh thiét hai vé kinh té khi thuc hién du an dau tu
phat trién d6 thi cham tién do:

Biéu dién bing so d6 nhu sau:

- Phuong an 1 (PA1): Bi€u thi vén dau tu (V1) va thoi gian thuc
hién du én dugc duyét (Tv);

- Phuong an 2 (PA2): Biéu thi vén dau tu (V») va thdi gian thuc
hién dy an thuc té (T2); cham/tré tién do T - T2 ngay.

Cling gia st vén dau tu dugc phan phéi déu theo thai gian nhu
453.1;

2.2.1. Xdc dinh tri sé thiét hai do & dong vén nhiéu hon (H):

Goi Hi' va H1" 1a tri s6 thiét hai do & dong von cla PA1 va PA2
nhu trén.

TU Hinh 4.53, 4.5b suy ra:

Suyra[2]: H :E%VITl va H :E%VZT2 @

1
H =2 EWT=V.L) &)

Tris6 Hilubn <0viTa>TivaVi < V..

2.2.2. Xdc dinh tri sé thiét hai vé kinh té ciia phuong dn 2 do
chdm phdt huy hiéu qua trong thdi gian tir B-C (Hz):

- Hé s6 hiéu qua kinh té tiéu chuan nhu trén.

- Gia st dén thoi diém B (phai hoan thanh du an), nhung PA2
mdi thuc hién dugc vo- trong Vo> dong vén.

Nén H: trong giai doan nay biéu thi thiét hai ctia PA2 so vdi
PA1:

Hz = EX va+X(T1-T2) (6)

vz- dugc xac dinh bdi 2 tam giac déng dang ABB' va ACC":

v /Vo=T1 /T2 hay va=Va(Ti/T2)

Thiét hai vé kinh t& do chdm tién d6 1a: H = H; + H>

Ghichu: H2 <0 vi (Th-T2) lubn < 0.

Thiét hai vé kinh t&€ do cham tién d6 la: H = Hi + H

PAl

1
!

4 4
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Hinh 3. Thai diém va thoi gian thyc hién du an
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Hinh 4. Thai gian thuc hién du n va biéu d6 phan phdi von dau tu
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2.2.3. Xdc dinh thiét hai déi véi chi dau tu chiém dung vén
trong thoi gian ddu dé kinh doanh ldy léi

Mot cha dau tu (CBT) 1ap tién do thuc hién DA DTPTDT (Derer)
c6 téng vén (V) dai hon thuc t&€; CDT nay dan xép dé thang thau va
ky hgp dong thuc hién du an vdéi thai gian xay dung la Tue (trong
khi v&i cong nghé thi céng tai thdi diém ky hgp déng (thai diém A
- hinh 4.6a), dy &n nay chi can thi cong trong thai gian 1a Tr).

Ti€p theo, CBT huy dong vén va st dung s6 vén nay dé dau tu
viéc khac (sinh I8i) trong thoi gian t; dén thsi diém (B) can thiét
phai thi cong cong trinh trong du &n Derer, CDT mdi thuc hién dau
tu chinh thic. Nghia la CDT chiém dung v6n clia cac nha dau
tu/khach hang thaoi gian dau tir A dén B (hinh 4.6a, b).

Tac gia thé hién nodi dung trén dudi dang so dé nhu sau:

- PA1 la phuong an thé hién thsi gian trong ti€n do thuc hién
du én theo hgp dong;

- PA2 la phuong an thé hién thsi gian trong ti€n do thuc hién
du an theo thuc té.

FAL = =
PA2 - +
- Lt - Tre -
- T -

Hinh 5. Thoi gian thi céng trong tién @ thuc hién dy én cda hop dong va thuc té

+ Tue -
e
Tve (PAL
+
A B C
(PA2)
v ) v
A ——
l | l T |
T T [ T

Hinh 6. Thoi gian thi cdng va phan phdi von thuc hién du an cla hgp dong va thuc té

St dung ly luan va gia thiét nhu trong dé xuat tai muc 3.3.1, ¢6
thé xac dinh dugc sé tién 16i ma CBT c6 thé thu dugc (t6i thiéu)
trong thai gian chua st dung dén vén dau tu (Las) la:

Lagmin) = EXVXt - 0,5xveXE (7)
Trong d6: ve = Vxt / Thp
Ghi chu:

- Néu khong ké dén thiét hai do & dong vén clia PAT thi Lagmax
= ExXVxt

- Néu s6 tién 1ai nay lai dem cho vay dén thai diém C, thi s6 tién
1ai ma CBT c6 thé Igi dung dugc sé la:

Lagvin) = LagmimX(1+E)™¢ = (ExVxt - 0,5xVvsXE) X(14+E)  (8a)

LasMax) = LagmaxX (1+E)TTC = (EXVxt) X(1+E)™™ (8b)

Vi du: D€ thuic hién giai doan 1 thuéc DA BTPTDT cum 8 chung cu,
trén khu dat c6 dién tich 14.778m2 trong téng s6 73. 211m2 thuéc
cum 8 chung cu; Giai doan 1 clia du an dugc UBND tinh chédp thuan
dau tu trén khu dat 14.778m2 va da dugc duyét quy hoach 1/500 gém
cac toa nha chung chu T4 cao 40 tang, trong do6 khéi dé cao 3 tang va
khéi thap cao 37 tang; tda nha T7 cao 45 tang, khoi dé cao 3 tang va
kh&i thap cao 42 tang véi téng s6 t6i da 1.750 cin ho.

T6ng muc dau tu hon 5.000 ty VND (ldy tron sé 13 5.000 ty), thai
gian thuc hién 3,5 nam ké tir ngay dugc chap thuan dau tu.

Gia st The la 3,5 nam va Trc la 3,0 nam; 1ai suat cho vay la
7%/nam.

Nhu vay: Néu khong ké dén thiét hai do & dong vén clia PA1 thi:

Lag(min) = EXVXt - 0,5XVveXE =

= 0,07%5.000%(3,5-3) - 0,5%0,07x5.000(0,5/3,5) = 150 ty VND

Lasmax = ExVxt = 0,07x5.000%(3,5-3) = 175 ty VND

Néu s tién lai nay lai dem cho vay dén thai diém C, thi s6 tién
1ai ma CBT c6 thé Igi dung dugc sé la:

Lagvin) = LagmimX(1+E)™¢ = (ExVxt - 0,5xVsXE) x(14+E)TT¢

=150%(1+0.07)% = 183,75 ty VND

LasMax) = LagmaxX (1+E)TTC = (EXVxt) X(1+E)™™

=175%(1+0.07)3 = 214,375 ty VND

Nhan xét:

e Cac céng thurc trinh bay tai (2) va (4) cho thay: Hiéu qua kinh
té€ hodc tri s6 thiét hai dugc xac dinh bang 'Hiéu qua kinh té€ don vi'
nhan véi 'dién tich hinh phan phéi vén', hodc Tri s6 thiét
hai/chi€m dung' dugc xac dinh bang 'Tri s6 thiét hai do & dong vén
don vi hodc 1ai vay' nhan véi 'dién tich hinh thé hién hiéu qua phat
huy can xac dinh'. Do vay, khi phan phoi von khéng déu theo thoi
gian hoac hiéu qua kinh té can so sanh c6 bién dong, ngudi tinh
toan sé phai thong qua céng cu toan hoc dé xac dinh dién tich
hinh phan phéi vén hodc xac dinh dién tich hinh thé hién hiéu qua
phat huy can xac dinh; tir d6 thay vao céng thuc (2) hoac (4) cho
thich hop.

e Théng qua muc 2.2 dé dang nhan thdy: Néu khau lap, kiém
tra, thdm dinh va gidm sat ti€n do thi cong cac du an dau tu néi
chung va DA BTPTDT ndi riéng khong chét ché, khong di co sé
khoa hoc sé rat dé gay that thoat ciing nhu tham nhing hoac lam
giau cho lgi ich nhém.

3. KET LUAN

Qua danh gia thuc trang quan ly tién do6 thuc hién dy an dau tu
phat trién d6 thi dién hinh trén dia ban tinh Binh Duong, téc gia da
dé xuat phuong phép xac dinh hiéu qua/thiét hai kinh té€ khi thuc
hién du an dau tu phat trién d6 thi vugt hodc cham tién d6 tai Binh
Duong. Cac giai phap nay nham quan ly tién dé thuc hién du an
khu @6 thi mét cach tiét kiém va dat hiéu qua cao nham tang lgi
ich ctia CPT, tang Igi ich phat trién kinh t& cho qudc gia va dam
bao Igi ich clia nguai dan trong khu vuc noi dat DABPT.

Pé tao diéu kién thuan lgi ddy nhanh tién doé thuc hién du an
dau tu phat trién d6 thi, tac gid c6 mét sé kién nghi sau: nghién
ctu da ching minh dugc cham tién d6 anh hudng dén hiéu qua
dau tu cho mét s6 du &n cu thé tai Binh Duong nhung chua dua ra
c6ng thic cu thé, cac thé loai du an dién hinh cho cac du &n. Tac
gia nhan thay can nghién ctu ti€p vé Igi nhuan gép cho cac doanh
nghiép dau tu xay dung phat trién dé thi; déng thdi nghién cuiu
déng bo anh hudng cua tién doé thuc hién du an dau tu phat trién
dé thi dén chi phi dau tu xay dung cong trinh trong du an; Mdc do
anh hudng clia cac giai phap ky thuat thi cong tién tién; nguén vat
liéu chat lugng, dé thi cong trong viéc ddy nhanh tién d6 cac du én
phat trién dé thi.

TAILIEU THAM KHAO

[1]. Bi Manh Hung, L& Anh Diing (2018). Kinh t€ dau tu phat trién do thi. NXB Xay dung.

[2]. Bui Manh Hung, Tran Ngoc Phd, Bui Viét Thi (2022). Cdm nang dau tu - Kinh té -
Quan Iy chi phi ddu tu xay dung. NXB Xay dung.

[3]. Al-Momani, A. H. (2000). Construction Delay: A Quantitative Analysis.
International Journal of Project Management, vol. 18.

[4]. Assaf S. A. and Al-Hejji, S.A., (2006). Causes Of Delay in Large Construction Projects.
International Journal of Project Management, vol. 24, no. 4.

[5]. Al-Kharashi, Adel., and Skitmore, Martin., (2009). Causes Of Delays in Arabian
Public Sector Construction Projects. Construction Management and Economics, vol. 27 (1).

[6]. Long, L. H., Lee, Y. D. and Lee, J. Y., (2008). Delay and Cost Overruns in Vietnam
Large Construction Projects: A Comparison with Other Selected Countries. Journal Of Civil
Engineering, vol. 12, no. 6.

ISSN 2734-9888 | 05.2024 XAYDUNG |123



NGHIEN CUU KHDA HOC

ENgay nhan bai: 15/01/2024 MNgay slfa bai: 19/02/2024 MNgay chap nhan déng: 28/3/2024

Két qua nghién cau mét s6 dac tinh caa gach
tai ché tu bat nhua HDPE s dung trong nuéi

thay san é Bén Tre

Outcomes of research regarding some characteristics of recycled bricks made of plastic

tarpaulins hdpe utilized in ben tre aquaculture

> LE ANH THANG', PHAM QUOC HUY2 PHAM MANH DINH?
"Truong Pai hoc Su pham ky thuat TP.HCM

2Phan vién Nghién cttu Hai san phia Nam

3Céng ty ¢ phan Pando

TGM TAT

Nhya HDPE (High-Density Polyethylene) thuing dugc st dung
rat nhiéu trong nganh nudi tréng thiy san, dac bigt |a trong vige
sir dung bat nhya |6t day ao tom. Day |3 mat loai nhuya ca nhigu
ddc tinh virgt trdi, nhung thieng bi lang phi sau khi st dung. Tuy
nhién, nhya HOPE ca thé duge tai st dung lam vat ligu xay dung
nhir vao céc dic tinh tdt coa na. Bai bao trinh bay két qua nghién
ciru vE viec tai sir dung nhua HDPE dé lam gach nhua lat nén.
Gach lam tir nhea HDPE khang chi dep mat va dap ang duge cac
yeu cdu vé ngoai quan gidng nhu gach lat nén lam tir vat ligu be
tdng xi mang, ma can ca cuing do chiu nén va udn tat. Hon nira,
gach tir nhia HDPE ciing co kha nang chiv mai man tdt va gén
nhu khang hat nude. Nghign ciru nay gidp tao ra them mat lya
chon ve gach lat nén, than thién vai mai tredng va dép ing duoc
cac yéu cdu ky thuat trong xay dung.

Tir khoa: Gach lam tir nhya HOPE; thi nghigm nén; thi nghiem udn;
thi nghiém dd mai man; thi nghiém da hit nudc.

ABSTRACT

HOPE (High-Density Polyethylene) plastic is frequently used in
aquaculture, particularly for covering shrimp lakes with plastic
tarpaulins. Although this plastic possesses numerous remarkable
qualities, it is frequently overlooked following its use. HDPE plastic,
on the other hand, is reusable as a material for construction due
to its advantageous properties. The results of a study on the reuse
of HDPE plastic to create plastic flooring tiles are presented in this
article. In addition to being aesthetically pleasing and meeting the
same aesthetic standards as cement concrete floor tiles, HDPE
plastic tiles also possess excellent compressive and bending
strengths. Additionally, HDPE plastic tiles are resistant to abrasion
and virtually do not absorb water. This research facilitates the
development of a flooring tile option that satisfies construction
specifications while also being environmentally friendly.
Keywords: Plastic HDPE flooring tiles; compression test; bending
test; abrasion test; water absorption test.

1.MéPAU

Trong nganh néng nghiép ndi chung, dac biét 1a nudi trong
thady san, rac thai nhua la moét trong nhitng nguyén nhan chinh gay
6 nhiém méi trudng. Trong s6 cac loai nhya phé bién dugc sir dung
trong nganh nay, nhua HDPE (High-Density Polyethylene) la mot
loai nhua than thién véi méi trudng va cé dac tinh vuat tréi, nhung
thudng bi lang phi sau khi sir dung. Diéu nay gay ra mot chudi hé
qua tiéu cuc cho méi trudng nudc va cac loai sinh vat song dudi
nudc, bao gém su 6 nhiém moi trudng, tén thuong dén sinh thai va
mat can bang sinh thai.

Trong b&i canh nay, nghién ctu va dé xuat giai phap tai s dung
nhua HDPE trong nganh nudi tréng thily san la cuc ky cap thiét. Tai
st dung nhua HDPE khéng chi gitp gidm thiéu lugng rac thai nhua
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va 6 nhiém moi trudng, ma con la co hdi dé tan dung lai tai nguyén
quy gid, dong thoi tao ra mot chudi gid tri tai ché va kinh té.

Dé xuat giadi phap tai st dung nhua HDPE trong nudi thiy san
khéng chi dang xem xét tir quan diém méi trudng, ma con mang lai
nhiéu lgi ich kinh té va xa hoi. Tan dung lai nhua HDPE gitip giam chi phi
vat liéu, nang cao hiéu suat va tang tinh canh tranh ctia nganh nuéi
tréng thly san. Ngoai ra, viéc thic ddy st dung nhua HDPE tai sir dung
cling c6 thé tao ra mét tin hiéu tich cuc va truyén cdm hiing cho céc
nganh céng nghiép khac va cdng déng xa hoi, khuyén khich ho tham
gia vao cac hoat ddng bao vé méi trudng va phat trién bén viing.

Tinh Bén Tre ndm trong viing DBSCL, mét khu vuc c6 nén kinh
té cha yéu la ndng nghiép va nuéi trong thay san. Nghién ctu va tai
ché nhya da qua s dung la giai phap can thiét trong nganh nuoi
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thay sén tai BEn Tre khéng chi dem lai Igi ich bdo vé méi trudng, ma
cdn nang cao hiéu qua san xuat va cai thién chat lugng cudc séng
cho cong ddng dia phuong. Hon thé nira, tai st dung nhua HDPE da
qua st dung khong chi giup giam chi phi nguyén vat liéu cho nganh
nudi thuy san, ma con tao ra co hoi kinh doanh méi. Qua trinh tai
ché va ché bién nhya HDPE c6 thé tao ra co hoi viéc lam, thac ddy
hoat déng kinh té dia phuong va dem lai lgi ich kinh t& cho cong
déng. bay la mét budc ti€én quan trong trong huéng téi mot nganh
nuo6i tréng thay san bén viing, than thién véi moéi trudng va hudng
dén su phét trién xanh ctia dat nudc.

2. CACPAC TiINH QUAN TRONG CUA HDPE

HDPE c¢6 nhiéu dac tinh nén dugc sir dung kha rong rai. HDPE la
vat liéu polyme nhiét déo, s& hitu cac dac tinh nhu dé gia céng,
tuong thich sinh hoc t6t va kha nang tai ché cao [1]. Kha nang tuang
thich sinh hoc la kha nang cay vao co thé va c6 thé tén tai hai hoa
véi md, khéng gay ra nhiing thay déi cé hai. HDPE dugc st dung
trong cac nganh cong nghiép khac nhau dé ché tao bao bi, bd phan
cd thé nhan tao nhu tay, chén, rang ... va mé cdy, mang tham chat
I6ng va 6ng céach nhiét trong céc hé théng nhiét [2] [3]. HDPE cling
dugc sirdung rong réi trong nganh dia ky thuat, dac biét la trong vai
dia ky thuat, do dé bén va dac tinh lau dai cha né [4]. Ngoai ra, ngudi
ta con dung HDPE dé€ lam vat liéu cach nhiét, cho day cap dién cao
thé [5], dua vao dac tinh co nhiét tét ciia HDPE. Hon nira, HDPE ¢6
thé dugc tai s dung vi qua trinh tai ché khéng gay ra sy thay doi
déng ké vé tinh chat co va nhiét cia HDPE.

HDPE la mét trong nhimg loai nhua phé bién nhat duoc st dung
trong cong nghiép, do chi phi thap. Lugng chat thai HDPE ngay cang

Bang 1. Cac théng s6 khao sat doi vai vat liéu gach nhya HDPE

tang khién né gay hai cho méi trudng. Vi vay, cac quy trinh tai ché nhuya
HDPE can dugc nghién ctu va dua vao cudc séng. Nhém tac gia
louliana, Chrysafi. [5] da thuc hién cac thuc nghiém so sanh cactinh chat
clia HDPE tai ché (r-HDPE) véi HDPE nguyén sinh. Ho da dung phuong
phap nhiéu xa tia X (XRD) d& nghién cttu ciu trdc clia HDPE. Cac dac
tinh nhiét cia HDPE nguyén sinh va r-HDPE dugc do bang phan tich
nhiét trong lugng (thermogravimetric analysis) va phép do nhiét lugng
quét vi sai (differential scanning calorimetry). Cac tinh chat co hoc dugc
kiém tra bang thi nghiém kéo dé xéc dinh cudng dé chiu kéo. Két qua
thuc nghiém da chi ra rang r-HDPE khéng c6 bat ky su khac biét dang
ké nao vé ciu tric va dic tinh nhiét so véi HDPE nguyén sinh. Ngoai ra,
két qua kéo mau cho thay r-HDPE c6 d6 bén kéo tang nhe. Do d6, qua
trinh co hoc dugc st dung dé€ sén xuat r-HDPE da khong gay anh hudng
dén tinh chat chung ctia HDPE. Néi céch khac, HDPE rat thich hop cho
cac qua trinh tai ché bang phuong phép co hoc.

3. THIET KE THi NGHIEM VA SO CHE NGUYEN LIEU

3.1. Thiét ké thi nghiém

Bat nhua phé thai dugc tap hop tir cong tac thu gom truc tiép tai
€ac co's@ nudi thay san & tinh Bén Tre. Nhya thu gom la loai nhya dung
dé 6t ao, dam nudi tdm, chiing dugc mang vé phong thi nghiém, la san
pham thé chua qua bt ki cong tac xrly hay lam sach nao.

Ké& thira cac két qua nghién clru true day ctia Cong ty CS phan
Pando san xuat gach tir nhua HDPE vé ti |é HDPE va cat nhu trong
Bang 1. Cac yéu t6 vé nhiét do, téc dé tron, thai gian trén hén hap,
dd uén va do nén cla gach nhua HDPE sé dugc thuc hién bai 03
mau thi nghiém dé xac dinh gia tri trung binh.

S6 mau Loai nhua Thi nghiém Kich thuéc mau (mm) Khéi lugng HDPE (kg) | Khéilugng cat (kg)
Mau s& Khoi lugng riéng
01,02, 03 HDPE Si: 40x 40x 160 0,51 111

Dua trén viéc kiém dinh vat liéu lam gach vé mit cudng d6, mau
vat liéu gach con sdu dugc ché tao véi kich thudc gach la
230x110x50mm. Dé&i vai gach nhua HDPE, cdm quan vé bé mat gach
duoc khédo sat theo TCVN. Cu thé Ia TCVN 6476: 1999, qui dinh vé
Gach bé tong tu chén [6], TCVN 6355:2009 quy dinh vé Gach xay -
Phuaong phap thir [7], va TCVN 6065:1995 quy dinh vé Gach xi mang
16t nén [8].

3.2.So ché& nguyén liéu

Budc 1: Thu gom bat nhua phé thai

Cong tac nay sé thu gom truc tiép bat nhya viia sir dung 16t ao,
dam tai dia phuong, |a loai vat liéu phé pham, thai ra méi trudng con
goi la rac thai, dugc van chuyén vé noi san xudt la san pham thé
chua qua bat ki cdng tac xtr ly hay lam sach nao.

Buéc 2: Phdn logi

Phan loai nhua thanh cac loai nhya cé kich thudc khac nhau.
Theo nhom kich thuéc I6n (tU 2m? trd [én) va nhom kich thuée nho
(nhé hon tir 2m?). Budc nay gilp cho qua trinh cét, nghién nho cac
tam bat dugc nhanh hon.

Budc 3: Cdt, ghién

Bat nhua HDPE dugc cat nhé bang may bam. May nay dugc thiét
k& dé ct va nghién cac tdm bat nhua HDPE thanh vay nhua nhd, véi
kich thudc 1-2cm. May cét gilp ting nang suat, gidm thiéu su phu
thudc vao cong viéc thi cong va dam bao két qua déng nhat cho
qua trinh san xuat, tiét kiém thaoi gian va céng stic lao dong.

Buéc 4: Lam sach

Vay nhua dugc lam sach bang nudc, dau tién, né la mot phuong
phap khéng gay & nhiém mai trudng, vi nuéc c6 thé dugc xt ly va

tai st dung sau qua trinh rifa. Ngoai ra, viéc st dung nudc giup loai
b6 céc tap chat do bdn mét cach hiéu qua, ddm bao rang bat nhua
thai, da qua st dung, dugc lam sach va sdn sang cho qua trinh tai
ché tiép theo.

Bat nhua HDPE, da dugc cit nhé dua vao trong mét hé théng cé
nudc chay tuan hoan. Nudc rifa chdy qua cac vay nhua, gitp loai bo cac
tap chat, bui ban va cac do bam trén bé mat clia vay nhua. Dong chay
clia nudc sé lam céc tap chat bi cuén di va dugc loai bo khoi vay nhua.

Buéc 5: Lam kho6

Tiép theo la qua trinh loai nudc ra khéi vay nhua. Vay nhya can
dugc dam bao khong con nudc dinh hodc bam trén bé mat. Cac
phuong phap sdy khé can dugc thuc hién nham loai bd hoan toan
nudc khoi vay nhua. Say kho 1a mot trong nhiing cong doan quan
trong trong qua trinh san xuat gach nhya HDPE.

Quaé trinh sdy kho doi héi viéc st dung cac thiét bi va cong nghé
phu hgp dé tach nudc ra khdi vady nhya. Théng qua qua trinh gia
nhiét va hat 8m, nhiét d6 va ap suat dugc diéu chinh dé lam bay hoi
nudc, ti dé lam kho cac vay nhua.

Viéc xtr ly kho bat nhya HDPE c6 vai tro quan trong trong qua
trinh tai ché HDPE thanh gach nhua. Néu khéng loai bo hoan toan
nudc ti bat nhuya, c6 thé gay anh huéng dén qua trinh san xuat gach
nhua va chat lugng clia sdn phdm cudi cung. Ky thuat sdy khé phu
hgp sé dam bao khéng tiéu tén qua nhiéu nang luong cho viéc say
kho va loai bé dugc nudc trén bé mat vdy nhua. Diéu nay doi héi su
quan tdm va nghién ctiu can than ti phia cac ky su va nha nghién
clu d€ d3m bao rang quy trinh sy khé dugc thuc hién hiéu qua va
dap ung dugc yéu cau clia thanh phan vay nhua.
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3.3. Phuong phap va thiét bi thi nghiém

May thi nghiém nén va uén vita xi mang ctia hang MATEST luc
nén t&i da 300 kN va luc udn t8i da 15 kN. Hinh 1a thé hién may thi
nghiém nén va uén gébm hai buéng gia tai tach biét. Thi nghiém nén
va udén mau vat liéu nhua HDPE dugc thuc hién theo qui dinh cla
TCVN 3121-11:2003. Kich thudc mau dugc st dung vai thiét bi co
kich thudc 40x40x160 mm. Mau dugc thi nghiém uén & buéng uén
dén khi bi gay lam hai doan. Sau khi mau da bi gay lam hai doan, cac
doan gay tiép tuc dugc dua vao budng nén dé thi nghiém cudng do
chiu nén. T6c d6 nén va uén mau lan luot 1a 0,4 kN/giay va 0,025
kN/giay.

Thiét bi thtr d mai mon clia mau gach nhua dugc thé hién minh
hoa trong Hinh 1b. Mau mai dugc cua ra ti 5 vién, méi vién gach chi
cua ldy mot vien mau, véi kich thudce 1a 50mm x 50mm. Trudc khi tién
hanh mai, can tiing vién mau, chinh xac dén 0,1g va do chiéu dai cac
canh mau chinh xac dén 0,1mm réi tinh dién tich mat mai ca mau.
Lap vién mau vao khuon va chat tai lén mau véi luc nén 0,6 daN/cm?.
D& 20g cat mai vao phéu chifa cat va diéu chinh van phéu cat cho may
chay va mau chiu mai mon vai chiéu dai 30m va sao cho khi may diing,
cét trong phéu cling rai hét xuéng dia mai. Quét I6p cat mai trén dia
b6 di, d6 20g cat mai khac vao va lai cho may chay dé 150 mét dai thi
dirng may, ldy mau ra va can chinh xac dén 0,1g.

Hinh 1. Cac thiét bi thi nghiém: (a) nén va udn, (b) do do mai mon
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4. KET QUA THi NGHIEM VA KIEM DINH

4.1. Thi nghiém vé nhiét d6

Dé tao ra san pham tur cat va bat nhya HDPE, trudc tién, nhiét dé
cat dugc lién tuc kiém tra va diéu chinh trong sudt qua trinh tron dé
dam bao qua trinh tron dién ra ding mdc nhiét d6 yéu cau.

- Nhiét dé cat tron roi vao khoang gia tri tr 220°C dén 250°C, la
nhiét d6 thich hgp dé€ cho nhua HDPE da cdt nhé, xtr ly tir cac budc
trén vao tréon chung.

- Sau khi b6 vay nhya vao cat dang trén thi nhiét do ctia hé hgp
bi gidm xuéng chi con tam khoang tir 140°C dén 170°C vi lic nay
vay nhua van dang mang nhiét dé méi trudng ty nhién.

- Sau qud trinh lién tuc vira tron va kiém tra nhiét @6 hén hop, ta
thay nhiét dé cda hdn hgp ting dan ti khi bé vay nhya vao ldc ti
140°C dén 170°C, hén hgp da tang nhiét dé 1én 240°C, 300°C va
320°C. V&i nhiét d6 dao dong tir 300°C dén 320°C, hén hgp sé bi
néng chay thanh mét hén hgp déng nhat 6 tinh bam dinh. Bén
giai doan nay, qua trinh cho hén hgp vao khuén dinh hinh gach con
sau sé dugc trién khai va leén chit dé dat dugc hinh dang cling nhu
cac tiéu chi vé do nén va dé uén.

Vi muc dich cho phan théng s6 xac dinh sau giai doan tao vat
liéu méi nay, ngudi thi nghiém sé tao lién tuc 03 miu dé nang cao
tinh xac thuc cho két qua thi nghiém thu dugc. San phdm mau thu
dugc, bé mat mau chua nhdn va phéng.

Bang 2. Két qua thi nghiém vé nhiét do viéc san xudt gach tu
nhya HDPE

Mau s& Nhiét d6 (°C)
Néng chdy | Catbo nhuavao | Saukhibé nhua
01 300 220 140
02 310 240 170
03 320 250 160

4.2. Thi nghiém vé dd uén

Sau khi c6 cac mau gach, chung dugc dat trong thiét bi uén gach
trong phong thi nghiém (Hinh 1a). Bu6éng th nghiém uén c6 hai
g6i tua ¢6 dinh, va mét bd phan tao luc udn & chinh gitia hai géi ¢
dinh, nhu Hinh 2. Thi nghiém dang uén ba diém. K&t qua luc 16n
nhat gay ra gdy mau dugc ghi nhan lai, thiét bi tu dong tinh ra cudng
dé kéo udn clia mau, Hinh 2.

€109 :
3.75 - 15N

Hinh 2. D3t mau vao budng udn va két qua uén mau
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Bang 3. K&t qua thi nghiém uén mau vat liéu gach nhua HDPE

Tén mau ngThIi“ém (kJ/I:ay) Bat dau (kN) Két thuc Kich thuéc mau (mm) | Két qua (MPa)
U-HDPE-MAU1 39x40x 159 20,18
U-HDPE-MAU2 UON 0,025 0,05 10% 39x40x 159 14,42
U-HDPE-MAU3 39x40x 159 17,32

Két qua clia thi nghiém uén cung cap thoéng tin quan trong vé
tinh chat co hoc clia gach nhya HDPE. Két qua thi nghiém uén tu 3
mau dugc trinh bay trong Bang 3.

4.3. Thi nghiém vé dé chiu nén

Trong thi nghiém nén gach, cdc mau vat liéu gach nhua HDPE
sau khi da gay tur thi nghiém nén dugc dat vao budng nén dé tién
hanh thar nén. Cac mau vat liéu dugc dat gitia hai ma ép bang thép
kich thuéc 40x40mm. Luc nén dugc ap dung tu ti 1én cac mau dén
khi pha hoai mau. Két qua luc nén t6i da clia mau tht dugc ghi nhan.
Cudng d6 pha hoai mau dugc tinh toan ty dong, xem Hinh 3. Két
qua thi nghiém nén mau vat liéu gach nhya HDPE dugc tém tat
trong Bang 4.

Bang 4. Két qua thi nghiém nén clia cdc mau gach nhua HDPE

. 2 Profle: 2 | nyyo1/20m |
S 280N 0:38

Hinh 3. Mau dugc dat vao buong nén va két qué nén mau

Tén mau Thinghiém | Tilé (kN/giay) B*:lt(g;‘“ K&t thuc Kich t(:::; mau K(:;;"_:‘)a
N-HDPE-MAU1 30x40x 157 12,55
N-HDPE-MAU2 NEN 04 0,1 20% 39x 40 x 157 13,37
N-HDPE-MAU3 30x40x 157 13,28

So sanh két qua thuc nghiém véi yéu cau ctia gach Terrazzo

Bang 5 thé hién so sanh két qua thi nghiém mau vat liéu nhua
HDPE va cac théng s6 yéu cau clia gach Terrazzo, qui dinh trong tiéu
chuan TCVN 7744:2013 [9]. Cudng d6 uén cla mau vat liéu nhua
HDPE I6n gap ba lan so véi cudng dé udn yéu cau clia gach Terrazzo.
Day la uu diém néi bat ctia mau vat lieu nhua HDPE. Kha nang chiu
uén cao c6 thé gitp gidam dugc dang ké chiéu day cua vién gach
nhua so v&i gach Terrazzo. Chiéu day cla vién gach nhua gidm c6
thé dan dén gidm khéi lugng cda vién gach, mac du khéi lugng riéng
cUa vat liéu gach HDPE la tuang déi nhé. Mau vat liéu gach HDPE c6
cudng dé nén trung binh la 13,1 MPa, trong khi d6 cudng dé chiu
nén khéng dugc qui dinh cho gach Terrazzo.

Bang 5. So sanh két qua thi nghiém véi théng sé yéu cau cla
gach Terrazzo

Chi tidu Pon Gach Mau vat liéu
vi Terrazzo gach HDPE
Cudng d6 uén ngang trung i
binh, khéng nh hon MPa | 3,5-5,0 173
Cuong do udn ngangting | 1o, | 55 49 14,4
mau, khéng nhé hon
Cudng d6 nén MPa | - 13,1

4.4. Kiém dinh mét sé théng sé chinh ciia gach

Hinh 4 thé hién gach nhua HDPE, gach c6 mau den lay clia bat
nhuya ao tdm ldy tai huyén Binh Dai, tinh Bén Tre. Gach c6 canh dep
khéng bi mé canh. TCVN 6476-1999 [6] quy dinh nhu sau: (1) d6
cong vénh khéng I6n hon 1mm, d6 cong vénh la vét 16i 16m & mat
vién gach, (2) s6 vét sut vé cac goc canh khéng I6n hon 2mm, vét
st v sau ti 2 dén 4mm va dai tir 5 dén 10mm, (3) s6 vét nut khéng
I6n hon 1, vét nit cé chiéu dai khong qua 20mm. Két qua khao sat

khuyét tat trén bé mat cGia gach (xem Bang 6) cho thay vién gach
nhya HDPE dam bao yéu cau vé ngoai quan.

Hinh 4. Mau gach nhya HDPE

Két qua thr nghiém d6 sai léch kich thudc clia gach dugc danh
gia qua cac tiéu chuan TCVN 6476-1999 [6]. TCVN 6476-1999[6] quy
dinh sai léch kich thudc theo chiéu dai va réng la nhd hon 2mm, va
sai léch chiéu day la nhé hon 3mm. S6 lugng mau th nghiém la
nam, cac tri s6 kich thudc gach do dac dugc dung dé xac dinh gia tri
trung binh va d6 léch chuin trong Bang 6. S6 liéu kiém tra cho thay
gach nhua HDPE dép tng dugc yéu cau vé do sai léch kich thudc.
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Bang 6. K&t qua danh gia dé sai léch kich thudc va ngoai quan clia gach HDPE

Noi dung 1 2 3 4 5 Trung binh | Do léch
Chiéu dai (mm) 230,17 | 230,1 230,0 230,2 230,1 230.1 0.07
Chiéu rong (mm) 110,1 | 110,2 | 1106 110,2 110,5 110.3 0.20
Chiéu day (mm) 50,2 50,1 50,1 50,0 50,0 50.1 0.09
Do cong vénh, vét 16i I6m & mat vién gach (mm) 0,70 0,90 0,65 0,50 0,75 0.70 0.15
SO vét nut vo cac goc canh sau tir 2 dén 4mm, dai tir 5 dé€n 10mm 0,00 | 0,00 0,00 0,00 0,00 0.00 0.00
S6 vét nut ¢ chiéu dai khéng qua 20mm 0,00 | 0,00 0,00 0,00 0,00 0.00 0.00

D6 hut nudce cldia gach dugc thuc hién theo TCVN 6065-1995 [8].
Két qua kiém tra d6 hat nudc chia gach nhua HDPE dugc ghi trong

thap hon d& &m cho phép, qui dinh theo TCVN 6065-1995 [8], 1a
bang 10%. K&t qua nay cho thdy do hit nudc cia gach nhya HDPE

Bang 7. Tri trung binh ctia d6 hut nudc do dugc la 0,84%. Gia tri nay la rat thap.
Bang 7. Két qua danh gia dé hut nudc ctia gach HDPE
Noi dung Mau 1 Mau 2 Mau 3 Mau 4 Mau 5
Khéi lugng mau sdy kho (g) 1840 1809.5 1894 2013.5 1917.5
Khéi lugng mau bao hoa nuéc (g) 1867.5 1825 1908.5 2019 1933.5
Do hut nudc (%) 1.49 0.86 0.77 0.27 0.83
Trung binh (%) 0.84

Két qua kiém tra d& mai mon cta gach nhua HDPE dugc ghi
trong Bang 8. Thiét bi do d6 mai mon cla mau vat liéu gach dugc

tri cho phép bang 0,45(g/cm?), quy dinh theo TCVN 6065-1995 [8].
Két qua nay cho thay kha nang chéng mai mon ctia gach nhya HDPE

thé hién & H. D6 mai mon clia gach dugc thuc hién theo TCVN 6065- la rat tét.
1995 [8], dat tri trung binh 1a 0,07 (g/cm?). Gia tri nay thap hon gia
Bang 8. Két qua danh gia d6 mai mon clia gach nhya HDPE

Noi dung Mau 1 Mau 2 Mau 3 Mau 4 Mau 5
Khoi lugng trudc mai mon (g) 183,7 182,8 182,3 168,3 145,8
Khoi lugng sau mai mon (g) 182,0 178,9 179,0 166,3 142,6
Dién tich mat mai (cm?) 24,2 254 25,2 24,1 25,2
D6 mai mon (g/cm?) 0,07

5. KET LUAN VA KIEN NGHI

TUnghién ctru va dé xudt gidi phap, c6 thé thay rang viéc téi s dung
nhua HDPE trong nganh nuéi tréng thay san tai Bén Tre khéng chi c6
tiém nang mang lai lgi ich cho méi trudhg ma con 1a mét co hoi dé tao
ra gia tri kinh t€ va xa hoi. Qua viéc tai s dung nhua HDPE thanh san
pham vat liéu xay dung mdi, ching ta cé thé déng gop vao viéc xay
dung mét nganh néng nghiép nudi trong thly san phat tién bén viing
va dap ung dugc cac thach thic clia tuong lai. Gach nhua HDPE dep,
dép ting dugc yéu cau vé ngoai quan clia gach lat nén lam bang vat liéu
bé téng xi mang. Gach nhua HDPE c6 cudng d6 chiu udn t6t, dat 14,4
MPa, va cudng d6 chiu nén 13 MPa. Ngoai ra, gach con c6 kha nang chiu
mai mon t6t va gan nhu khéng hat nude.
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Nhan dang suy giam do cung tiét diéen két cau
bang phuong phap giai lién tiép cac bai toan thuan

|dentification of stiffness reduction in structure by consecutive method of the forward

TS NGUYEN XUAN BANG

Truong Pai hoc Ky thuat Lé Quy Dén; Email: nxb@lgdtu.edu.vn

TGM TAT

Bai bao trinh bay phueng phap gidi bai toan nhan dang vi tri va he
s suy gidm d@ citng tigt dién cia ket céu. Bai toan dat ra duge
gidi theo phuong phap gidi lién tiép céac bai toan thuan dya trén co
str cuc tigu hoa dd [ech quan phuong - 13 tdng binh phuong sai s
giita céc gia trj tan sd dao dang rigng do dac va tan sd dao ding
rigng tinh toan - ket hop vai phuong phéap phén tir hiru han, Tor ket
qué tinh toén bing sd, ca thé khang dinh ma hinh, thuat toan va
chueng trinh tinh 13 tin cay, co thé st dung dé nhan dang vi tri va
hé sd suy gidm dd ciing tigt dign cia ket céu.

Tir khaa: Suy gidm; dd cing tigt dign; tan si dao dang riéng; tinh
toan; do dac.

ABSTRACT

This paper presents the results of identification of stiffness reduction in
structure. The problem is solving by the consecutive forward problem
of structure analysis and minimize the squared error between the
measured and calculated natural frequencies of the actual structure
and finite element model. From the numerical calculation shows,
models, algorithms, and calculation programs are reliable. The program
can be used to of stiffness reduction in structure.

Keywords: Reduction; stiffness; natural frequencies; calculate;
MEasure.

1.DAT VAN DE

Ngay nay, viéc xac dinh trang thai ky thuat clia két cau la rat
can thiét va hét sic quan trong, trang thai ky thuat cta két cdu phu
thudc nhiéu vao su thay ddi clia cac tham sé két cdu nhu suy gidam
d6 cung tiét dién, hu hong cuc b, xuat hién vét nit, suy giam lién
két vGi moi trudng, ... VGi két cau ban dau, do cing tiét dién la
mot tham s6 biét trudc, tuy nhién, trong qua trinh van hanh khai
théc, ¢ nhiéu trudng hgp dé clng tiét dién khéng da diéu kién
xac dinh nhu:

- C6 su sai léch trong qua trinh thi céng xay dung so véi hé so
thiét ké, su thay di nay khong dugc ghi nhan trong hé s hoan
cbng, vi tri tiét dién & nhiing vi tri khé st dung céc ky thuat dé cé
thé xac dinh dugc kich thudc tiét dién, chat lugng clia vat liéu;

- Trong qua trinh khai thac st dung, tiét dién két cau c6 thé bi
suy giam do cung.

Do d6 viéc nhan dang vi tri va hé sé suy giam do cing tiét dién
Ung vGi trang thai lam viéc thuc té cla két cau trén sé liéu do dac
hién trudng (tan s6 dao déng riéng, chuyén vi, bién dang, ...) la rat
can thiét.

DE giai bai toan nhan dang két cdu néi chung, nhan dang vi tri
va hé s suy gidm do cing tiét dién ndi riéng, cé thé ap dung
nhiéu phuong phap nhu: phuong phap giai lién tiép cac bai toan
thudn, ung dung ANN, phuong phap ham phat (penalty), phuong
phap quy hoach phi tuyén, ...[1, 3, 4, 5].
cac bai toan thuan, day la phuong phép c6 thé tan dung cac
chuang trinh tinh toan két ciu hién c6, dé nhan dang vi tri va hé s
suy giam dé cung tiét dién, la phuong phap hiéu qua trong truéng
hgp théng tin thu thap dugc khéng day dud, nhiéu dang khac nhau,
nhu bao gém tan s6 dao dong riéng, chuyén vi, bién dang, ... [4,5].

2. PHUONG TRINH CHUYEN PONG CUA HE KET CAU
Khao sat hé két cau duédi dang khung khéng gian chiu tac dung
tai trong dong (hinh 1) trong hé toa d6 vuong goéc Oxyz.
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Hinh 1. Két cdu khung khong gian

Thiia nhan gia thiét bién dang ctia hé két cau la dan hoi tuyén
tinh va bé. M6 hinh tinh clia két cdu dugc thé hién trén hinh 2.

Dé tinh toan cac tham s6 dao dong cla hé két cau sé st dung
phuong phap phan ti hiru han (PTHH).

Phuong trinh chuyén ddng cda hé két cau theo phuong phap
PTHH [2,5], sau khi da dua cac diéu kién bién vao hé, c6 thé thiét
lap dugc dudi dang:

MU(®)+CU@) +KU() =P(1) , (1)
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trong do: U(¢),U(#), U(¢) - tuong tng la cac véc to chuyén vi,
van téc va gia toc nat cha hé két cau;

M,K, C - tuong Ung la cdc ma tran khéi lugng, ma tran do
ciing, ma tran can cla hé két cay;

P(t) - véc to tai trong quy nut cla hé két cau.

Ma tran can cla hé két ciu c6 thé tinh theo ma tran khéi lugng
va ma tran do cing dudi dang:

C=aM+pK, 2)

trong d6: a, - cac hé sé phu thudc vao céc tan s6 dao dong
riéng cla hé va hé s6 can nhét cla vat liéu.

Cac ma tran cda toan hé trong phuong trinh (1) c6 thé xay
dung tUr cdc ma tran cla cac PTHH trong hé bang phuong phap
“d6 cuing truc tiép” [2,5]. Dudi day dan ra cadc ma tran ctia cac PTHH
d6i vai hé két cau thanh khong gian.

Cac ma tran khéi lugng m, ma tran do ciing k , véc to tai trong quy
nut p clia phan tirtrong hé toa d6 cuc bd dugc xac dinh theo [2,5].
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Hinh 2. M6 hinh tinh hé két cdu thanh khong gian

Phuong trinh dao déng riéng cla hé:

KU@)+MU®) =0 3)

DéE giai (3), tac gid st dung phuong phap lap Power- Sweeping [5].

3. BAI TOAN NHAN DANG SUY GIAM PO CUNG TIET DIEN
VA PHUONG PHAP GIAI

Dé xay dung céac thuat toan nhan dang suy gidam doé cung tiét
thuan” [2,4,5] clia ly thuyét chdn doan ky thuat céng trinh véi tham
s6 nhan dang 1a vi tri (s6 hiéu phan td) va hé s6 suy giam do ciing
tiét dién trén co s& cac tan sé dao dong riéng do dac dugc bang
thi nghiém déng cta két cau tai hién trudng.

Qua trinh giai bai toan sé lién quan dén cac ndi dung tinh toan
ddéng luc hoc cong trinh, véi n6 sé sit dung phuong phap phan tu
hiu han (PTHH) ma cac thuat toan cda ching da duoc thiét lap
trong [3,5].

Theo phudng phap nay, sé phai gidi nhiéu bai toan thuan vai cac
gié tri tham s6 nhan dang thay déi, trong nhiéu trudng hgp s6 lugng
bai toan thuan can giai la rat 16n (c6 thé dén hang nghin bai toan). Do
d6 viéc st dung cac phan mém phan tich két cdu (thi du nhu SAP,
LUCAS, ...) sé& khong kha thi, can c6 mét chuong trinh tinh toan két cau,
ma tich hgp trong d6 kha nang tu déng thay déi tham s dau vao (&
day la phan tr co su suy giam do cling tiét dién).

Dudi day la cac budc xay dung mé hinh tinh, thuat toan dé giai
bai toan nhan dang vi tri va hé s6 suy giam dé clng tiét dién bang
method of the forward problem:

1. R&i rac héa két cdu cong trinh thanh cac PTHH.
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2. Chon véc to vi tri va hé s6 suy gidam dd cing tiét dién
SG =[pt, pt, ...pt, Ky Kegy Ky, 1" 1am tham s6 nhan dang va
chon véc ta tan s6 dao dong riéng Q=[w, @, ..o, | cta két cdu

lam tham s6 trang thai cta hé.

3. Xac dinh cac kich thudc hinh hoc cia hé két cau cé tinh dén
cac s6 liéu khao sat truc quan tai hién trudng.

4. Tién hanh thi nghiém do dac tai hién trudng cac tan s6 dao
déng riéng thap nhat (véc to tham sé trang thai) cha két ciu:

T N w A
Q° =[a)l° @’ a)oa)oJ , V6i: @ (i =1+ m)- cic tn s6 dao déng
riéng thap nhat do dac duoc cla két cau tai hién trudng.

5. Rdi rac hda véc to tham sé nhan dang SG, thanh cac bo gia
tri r&i rac (véc to), trong do6 hé so6 suy giam do cuing tiét dién trong
khoang bién thién du doan.

6. Tinh véc to tan s6 dao dong riéng Q (véc ta tham s6 trang

thai) ctia két cdu céng trinh theo cac véc to gia tri khac nhau cla
krt/ ta dugc:

c _ c c c c
Qf —[a)]j @5 .00

mj

T
:| Ji=l-m,j=1+k,
véi: @] -tan s6 dao dong riéng tinh todn thiri tuong ting véi krr’
7.Tinh téng binh phuong d6 léch gita Q¢ va Q°:

i

5/_2 :Z(wi/_c_wo 2,j:1+k
i=1

8. Tim gia tri nhé nhat cdia d6 léch quan phuong: 62,
Vécto SG, =SG’ tuong tng véi 5’

2, s€ la tham s6 nhan dang
(vi tri va hé sé suy gidam do culing tiét dién) can tim.

Sau khi da xac dinh dugc véc ta vi tri va hé sé suy giam do cing
tiét dién theo phuong phép & trén, cap nhat vao so d6 tinh két cau
(trong chuong trinh tinh két c4u) sé xac dinh duoc cac dai luong co
hoc clia cong trinh (trang thai chuyén vi, néi luc, Ung suat,... cla
két cau) tuang Ung véi tai trong thiét k&, trén co s& dé sé danh gia
dugc trang thaéi ky thuat hién tai ciia céng trinh va dé xuat cac van
dé ky thuat can giai quyét dé duy tri su lam viéc binh thudng cla
céng trinh trong thai gian tiép theo.

V6i cac thuat toédn trén, tac gid da xay dung chuang trinh CMFP
(Consecutive method of the forward problem) dé giai bai toan nhan
dang vi tri va hé s6 suy giam do cung tiét dién trong két cau theo mé
hinh két cu thanh khéng gian bang ngén ngt MATLAB.

4. TINH TOAN BANG SO

Tinh toan bang s6 dudi day dugc thuc hién nham kiém tra do
tin cdy clia cac thuat toan va chuong trinh da 1ap. Nhan dang vi tri
va hé sé suy giam do cing tiét dién cta két cdu dam conxon cd
dang nhu hinh 3.

El =
3 ﬁ
N o
\, 710mm \, 60mm
Y 1
Hinh 3. M6 hinh két cdu cla tinh toan béng s6
X L

| El KEJ E

\ #
3 0

700mm L 60mm
1

Hinh 4. Tham 56 nhan dang
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* 56 liéu xuat phat.

- Két cau dam thép mét dau ngam (conxon) dai 710 mm, tiét
dién 60x8 mm nhu trén hinh 3; mé dun dan héi cha thép:
E=2,03.10” T/m? trong lugng riéng thép: y = p/ g =7,85 T/m>.

- Chon sai s6 cho phép: £ =0,5%

* R&i rac hoa PTHH d6i vai két cau: Pugc thé hién trén hinh 5
vGi 11 nat, 10 phan ta.

yE! E)2 E]3 El4 EI5 El6 EI7 EI8 EI9 EJIO g
\ | T T T T T T T T T 1 li)
0

|
L 710mm L 60mm
1 1

Hinh 5. S d6 tinh

*Truong hop 1:

Coi két cau chi c6 01 phan tir suy gidm doé cling tiét dién (trén
toan bo phan tu), véi hé s6 suy gidm kse= 0,8 (80%), khi do6 s6
lugng tham s6 can nhan dang la 01 tham s6 (pt,, - s6 hiéu phan t&
suy gidm do cung tiét dién).

- Véc to do dac (gia dinh):

o' =[a of o] ~{12,78 80.38 225.76] (@

Day thuc chat khéng phai la cac gia tri do dac that ma la cac
tan sé dao dong riéng tinh toan déi vai két cau véi 01 phan ta (sé
1) suy gidm dd cing, véc to vi tri va hé sé suy gidam do cing tiét
dién nhu sau:

SG=[pt,]" =[1]". (b)

- Tham s6 nhan dang ldc nay la:

SG, =[pt,]", s6 tham s6 nhan dang la 01 tham s6.

- SO truong hgp tinh toan: Trong bai toan nay, lan lugt cho
tiing phan tl suy giam d6 cuiing tiét dién (10 phan tu, tuong ting c6
10 trudng hop tinh toén).

- Két qua tinh toan:

+ Gid tri nhd nhat cla dé léch quan phuong:
Sk, =67=0,1327, tuong Ung véc td tham s6 trang thai

min

Q=0 oo ]T =[12,784 80,383 225,756]"

+ Véc to tham s6 nhan dang tuong Ung la
SG,=[pt,]" =[1]" kN.m. K&t qué dung vdi gia tri gia dinh ban dau.

* Truong hop 2:

Coi két cau chi c6 02 phan tir suy gidam do cling tiét dién (trén
toan bd phan tl), v6i hé sé suy gidm kse= 0,8 (80%), khi dé s6
lugng tham s6 can nhan dang 1a 02 tham s6 (pt,, - s6 hiéu phan tu
suy giam do cuing tiét dién).

- Véc to do dac (gia dinh):

T

Q'=[o &) o] | {1252 8040 221,46 ©

Day thuc chat khéng phai la cac gia tri do dac that ma la cac
tan s6 dao déng riéng tinh toan doi véi két cau véi 02 phan tl (s6 3
va s6 4) suy giam dé clng, véc ta vi tri va hé s6 suy giam dé ciing
tiét dién nhu sau:

SG=pt, pt,]' =[34]". (d)

- Tham s6 nhan dang ldc nay la:

SG, =[pt,, pt,,]", s6 tham sé nhan dang la 02 tham s&.

- SO truong hgp tinh toan: Trong bai toan nay, lan lugt cho
ting cdp 02 phan tu suy giam dé cuing tiét dién, c6 10¥9=90
trudng hop tinh toan.

- Két qua tinh toan:

+ Gid tri nhd nhat cla dé léch quan phuong:
S, =065,=0,1188, tuong Ung véc to tham s6 trang thai

min

c r T
Q=[0 o, o, | =[12,516 80,399 221.463]

+ Véc to tham s6 nhan dang tuong Ung la
SG,=[pt, pt,]" =[3 41", 1a trudng hgp cac phan td 3, 4 suy gidm
d6 cung tiét dién véi hé sé 80%. K&t qua ding vdi gia tri gia dinh
ban dau.

* Truong hop 3:

Coi két cau chi c6 02 phan tir suy gidam do cing tiét dién (trén
toan bd phan tu), vdi hé sé suy gidm kse bang nhau va c6 thé thay
d6i tir 0,5 - 0,9 (50% - 90%), khi d6 s6 lugng tham sé can nhan dang
la 03 tham s6 (02 pt, - s6 hiéu phan ti suy gidm d6 cting tiét dién,
va 01 hé s6 suy giam kg, ).

- Véc to do dac (gia dinh) nhu trudng hgp 2.

- Tham s6 nhan dang ldc nay la:

SG, =[pt,, pt,, ke 1", s6 tham sé nhan dang la 03 tham sé.

- SO truong hgp tinh toan: Trong bai toan nay, lan lugt cho
tiing cap 02 phan tl suy giam do cing tiét dién, hé sé suy giam d6
cling thay déi ti 50% dén 90%, c6 10%9*5=450 trudng hop tinh
toan.

- Két qua tinh toan:
+ Gid tri nhd nhat cta do
=62

104
T
Q=[0 o, o, ] =[12,516 80,399 221.463]'
+ Véc to tham s6 nhan dang tuong Ung Ila
SG,=[pt, pt, ke 1" =[340,8]", la trudng hgp cac phan td 3, 4 suy

gidm dé cuiing tiét dién véi hé s6 suy gidm kss=80%. Két qua dung
Vi gid tri gia dinh ban dau.

léech quan phuong:

52 =0,1188, tuong Ung véc td tham s6 trang thai

‘min

5. NHAN XET

V@i véc to tham so trang thai do dac dugc (tan s6 dao dong
riéng), st dung chuong trinh tinh da lap (CMFP) cla tac gid, xac
dinh dugc su suy gidm do cling tiét dién trong két cau déu dung
VGi gid tri gia dinh ban dau, do d6 mé hinh, thuat toén va chuang
trinh tinh da 1ap ddm bao d9 tin cay, c6 thé sit dung dé nhan dang
su suy giam do cing tiét dién trong két cdu bang phuong phap
bé gia tri d6 cing tiét dién trén may tinh), trén cg s& dé cap nhat
gia tri d6 cing tiét dién dé tinh toan trang thai Ung sudt, bién
dang, céc tham s6 déng luc hoc clia két cau, lam can cir danh gia
trang thai ky thuat hién tai ctia cong trinh va dé xuat cac van dé ky
thuat can gidi quyét dé duy tri su lam viéc binh thusng cla céng
trinh trong thai gian tiép theo.
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Tieu chi giao théng huéng dén do thi
phat trién bén viing tai Viet Nam

Transportation criteria towards sustainable urban development in Vietnam
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TGM TAT

He thdng giao thong ca vai tra quan trong ddi vai sy phét trién da
thi, tai Viat Nam hién d& ca nhitng nghién ciru ban dau ve tigu chi
giao thong huang dén da thi phat trién bén vitng, tuy nhién vén chua
duge thang nhét va day di dé dwa vao van bén phéap Iy &p dung trong
danh gia he thing giao thang. Nghién ciu nay tang hop va dé xuft
bd sung mat sd tiéu chi danh gia giao thang hudang dén da thi phat
trign bén viing tai Viet Nam. Hy vong nhitng két qua nay sé gidp hd
tre céc nha hoach dinh chinh sach, nha khoa hoc trong cang tac
phat trién giao thang dd thi xanh, sinh thai, bén vimg.

Tir khaa: Tiéu chi; giao thang xanh; hé thdng giao thang; phat trign
bén vitng; gian thang cang cang.

ABSTRACT

The transportation system plays a crucial role in urban
development. In Vietnam, there have been initial studies on
transportation criteria towards sustainable urban development,
however, they have not been standardized and comprehensive
enough to be incorporated into |egal documents for evaluating
transportation systems. This study synthesizes and proposes
additional criteria for evaluating transportation towards
sustainable urban development in Vietnam. It is hoped that these
results will support policymakers and scientists in the development
of transportation in green, ecological, and sustainable urban areas.
Keywords: Criteria; green transportation; transportation system;
sustainable development; public transpartation.

1.DAT VAN DE

Quan niém vé phat trién bén viing (PTBV) dan dugc hinh thanh
tur thuc tién doi s6ng xa hoi va co tinh tat yéu. Tu duy vé PTBV bat
6n trong xa hoi, PTBV da va dang trd thanh nhu cau cap bach va la
xu thé tat yéu trong tién trinh phat trién cta xa héi. Qua trinh PTBV
can c6 su diéu tiét hai hoa gilta tang trudng kinh té véi bao dam an
ninh xa hoi va bdo vé moéi trudng.Thuat nglt "phadt trién bén viing"
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xuat hién 1an dau tién vao nam 1980 trong an pham Chién lugc bao
tén Thé gidi (cong b6 bai Hiép hoi Bado ton Thién nhién va Tai
nguyén Thién nhién Qudc té - IUCN) véi ndi dung rat don gian: "Su
phat trién ca nhan loai khdng thé chi chu trong téi phat trién kinh
té ma con phai tén trong nhiing nhu ciu tat yéu cda xa hoi va su tac
déng dén maéi trudng sinh théi hoc", [1]. Hién nay, nhan thic, quan
niém vé PTBV trén binh dién quéc té va Viét Nam da c6 duoc su
théng nhat chung. Muc tiéu dé thuc hién PTBV trd thanh muc tiéu
thién nién ky. Tai Viét Nam PTBV la yéu cau xuyén suét trong qua
trinh phat trién dat nudc; két hgp chit ché, hop ly va hai hoa gilta
phat trién kinh té€ véi phat trién xa hoi va bao vé tai nguyén, moi
trudng, ch dong Ung phd véi bién déi khi hau, bao dam quéc
phong, an ninh, trat tu an toan xa hoéi va bao vé viing chac déc lap,
chu quyén quéc gia. Viéc xay dung, thuc hién cac chién lugc, chinh
sach, ké hoach, chuong trinh, du an phét trién kinh t€ - xa hoi phai
dam bao yéu cau PTBVY, [8]. Ngay 24/01/2022, B6 Chinh trj da ra Nghij
quyét s6 06-NQ/TW vé quy hoach, xay dung, quan ly va PTBV dé thj
Viét Nam dén nam 2030, tam nhin dén nam 2045. Vi vay D6 thi PTBV
Ia muc tiéu hudng t6i clia cac dé thi Viét Nam. Day cling la lan dau
tién Bé Chinh tri ban hanh mét Nghi quyét vé phét trién do thi,
théng qua dé dé thay dugc su quan tdm dac biét dén van dé phat
trién bén viing dé thi & nudc ta.

Khai niém d6 thi PTBV hién nay cling c6 nhiéu t6 chtic, nha khoa
hoc dinh nghia, tuu chung lai déu dya trén khai niém PTBV va gan
vGi mot thuc thé khu vuc dan cu sinh séng mat dé cao, nai dién ra
cac hoat dong KT-XH. Phat trién d6 thi bén viing xem xét trén quan
diém can bang hé sinh thai dé thi, trén ca sd nguyén ly PTBV vaéi dac
thu cla mot dé thi, khai niém vé Phat trién do thi bén vimng cé thé
dugc hiéu la phét trién hai hoa, can bang dugc cac yéu té ciu thanh
hé sinh thai d6 thi gom: (1) Thanh phan hitu sinh (Kinh té&, van hoa
xa hoéi con ngudi va cac sinh vat); (2) Thanh phan vé sinh (moi
trudng, dat, nudc, khéng khi, nhiét dé...); (3) Thanh phan céng nghé
(co s& ha tang, quan ly xay dung dé thi, san xuat, dich vu...) [2].

Hé théng giao théng trong d6 thi dugc vi nhu b khung, xuong
sOng clia dé thi, muén PTBV can xay dung tiéu chi thudc nhiéu linh
vuc trong d6 c6 giao thong nham kiém soat phuaong tién giao théng
cé nhan, lugng phat thai ti cac phuong tién hudng téi giam thiéu
nhing tac déng tiéu cuc nhu Un tac, tai nan giao thong. Theo théng
ké tinh dén nam 2019, linh vyc giao thong van tai chiém khoang
27% lugng khi thai toan cau [3], viéc xay dung tiéu chi giao théng
dua vao van ban phap quy dé kiém soat nham hudng téi su phat
trién bén viing clia cac d6 thi Viét Nam can trién khai ngay dé giam
thiéu nhing tac dong xau gay ra. Tai Viét Nam da cé nhiing nghién
cliu dua ra tiéu chi giao thong hudng dén phat trién bén viing tuy
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nhién van chua dugc théng nhat va day dd. Trong nghién ctu nay
nhém tac gidi mudn hé théng hoda va dé xuit bé sung thém dé tao
thanh bé tiéu chi giao thong huéng téi do thi PTBV tai Viét Nam.
Chung t6i tin rang két qua ctia nghién ctiu nay sé hitu ich trong viéc
phat trién dé thi bén ving tai Viét Nam.

2. KHAI QUAT VE PHAT TRIEN BEN VONG
2.1. Muc tiéu phdt trién bén viing
Chuong trinh nghi su 2030 vi sy PTBV, duoc tat ca cac quoc gia
thanh vién Lién hgp quéc théng qua vao ndam 2015, cung cap mot ké
hoach chung cho hoa binh va thinh vugng clia con ngudi va hanh tinh,
& hién tai va trong tuong lai. Trong tam cdia n6 1a 17 Muc tiéu Phat trién
Bén ving (SDGs), day la 16i kéu goi hanh déng khan cap clia tat ca cac
quéc gia - dugc xay dung va phat trién - trong quan hé déi tac toan
cau. Cac nudc cung thong nhat cho rang chdm dut nghéo déi va cai
thién diéu kién séng phai di doi véi cac chién lugc cai thién stic khoe va
gido duc, gidm bat binh déng va thic ddy tang trudng kinh té phai song
hanh véi bién phap ting pho bién déi khi hau.
AR M a, |

\[ /
1
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Hinh 1. Muc tiéu phat trién bén vitng theo chuong trinh nghi su 2030, [4]

Qua hinh trén c6 thé thdy van dé PTBV da trg thanh muc tiéu
chung clia rat nhiéu quéc gia trén thé giéi hudng dén. Véi 17 muc
tiéu bao trum cac linh vuc cha ddi séng xa hoi nhan loai hy vong sé
dem lai nhitng hiéu qua tich cuc va sau réng. Trong linh vuc phat
trién d6 thi tap trung vao muc tiéu G9; G11; G13 trong d6 néu rd can
xdy dung cac thanh phé an toan, hién dai va bén viing cé co sé ha
tang di trudc hién dai va ting phé véi bién di khi hau. Muc tiéu téng
quat PTBV la "Duy tri tang trudng kinh té bén ving di déi véi thuc
hién tién b, cong bang xa hoi va bao vé moi trudng sinh thai, quan
ly va st dung hiéu qua tai nguyén, chi ddng ung phé véi bién déi
khi hau; bdo dam moi ngudi dan dugc phat huy moi tiém nang,
tham gia va thu huéng binh d&ng thanh qua cla phat trién; xay
dung mot xa hoi Viét Nam hoa binh, thinh vugng, bao trum, cong
bdng, dan chu, van minh va bén viing”.

2.2. Tiéu chiphat trién bén viing

Trong chuyén dé nghién ctu vé "Phdn tich chinh sdch do thj héa
trong qud trinh dé thi héa tdc déng dén phdt trién bén viing & Viét
Nam" thudéc Chuong trinh Thién nién ky 21 do UNDP tai trg, da dé
xudt mudi nhom tiéu chi bén vimng trong qua trinh BTH: (1) Phan bé
va quy hoach d6 thi phu hgp véi cac vung dia ly va diéu kién sinh
thai tu nhién, bao vé méi trudng; (2) nén kinh t&€ dé thi phat trién én
dinh va bén vitng nhdm tao nhiéu viéc lam d6 thi 6n dinh, bén viing
cho moi thanh phan kinh t& va moi ngudi dan dé thi; (3) trinh dé dan
tri @6 thi va nguén luc phat trién di manh; (4) trinh @6 quan ly phat
trién d6 thi d manh va bén ving; (5) dich vu dé thj dap tng yéu
cau cudc séng do thi ngay cang cao; (6) CSHT xa héi dé thi day du,
6n dinh va phat trién bén viing; (7) CSHT ky thuat do thi day da, 6n

dinh va phat trién bén viing; (8) I6ng ghép quy hoach méi trudng
trong quy hoach d6 thi; (9) huy déng su tham gia clia cong déng
ngudi dan dé thi trong cong tac quy hoach, phat trién va quan ly do
thi; (10) hop tac, phoi hgp diéu hanh Vung hop ly, hiéu qua, cling c6
lgi va cung phat trién, [5].

Cac tiéu chi danh gia DTBV clia Ngan hang thé gisi (WB) dua ra
4 tiéu chi cia mét thanh phé phat trién bén ving trong co ché thi
trudng la: Canh tranh tét, cudc séng tot, tai chinh lanh manh va
quan ly tét. trong d6 canh tranh tot, yéu t6 rat quan trong trong nén
kinh té thi trudng; tai chinh lanh manh cé y nghia quyét dinh dén sy
phét trién 6n dinh va bén viing; quan ly tét 1a hoat déng diéu hanh
do6 thi hiéu qua véi doéi ngl can bd phu trach.

Viét Nam vdi tu cach la quéc gia thanh vién da va dang tham gia
tich cyc trong viéc thuc hién Chuong trinh nghi sy 2030 vi su PTBV.
V6i phuang phap tiép can toan dién, can bang va tich hgp cac khia
canh phat trién bén viing d&i vdi cac chién luge phat trién, Viét Nam
da ban hanh Ké hoach hanh dong quéc gia thuc hién Chuong trinh
nghi su 2030 vi su PTBV [6], vGi 17 muc tiéu chung véi 115 muc tiéu
cu thé va thiét 1ap hé théng theo dbi, giam sat, danh gia viéc thuc
hién cac muc tiéu PTBY, trong dé dac biét can nhan manh la B6 chi
tiéu théng ké PTBV clia Viét Nam - Day la quy dinh chudn muc vé chi
tiéu thong ké, noi dung chi tiéu théng ké (gom khai niém, phuong
phép tinh, phan t6 chl yéu, ky cdng bé, nguén sé liéu, co quan chiu
trach nhiém thu thap, téng hgp) phuc vu cho theo déi, giam sat,
danh gid thuyc hién cadc muc tiéu PTBV.

Quyét dinh s6 841/QD-TTg “Vé viéc ban hanh 16 trinh thuc hién céac
muc tiéu phat trién bén ving Viét Nam dén nam 2030" ngay 14/7/2023
dugc ban hanh thay thé Quyét dinh s6 681/QD-TTg ngay 04/6/2019.
Theo d6, Bo tiéu chi phat trién bén viing gém 117 chi tiéu, phan anh 17
muc tiéu chung va 74 muc tiéu cu thé clia Viét Nam quy dinh tai Quyét
dinh s6 622/QB-TTg. V& linh vuc ha tang giao théng c6 néu Xay dung
hé thong két cau ha tang giao thdng déng b, chat lugng, dang tin cay,
¢6 kha nang chéng chiu va bén vimng, bao gém ca co s6 ha tang lién
viing va bién gidi dé hé trg phat trién kinh té va chat lugng cudc séng
clia ngudi dan véi muc tiéu tiép can cong bang va trong kha nang chi
tra cho tat cd moi ngudi. [7]

Mac du tiéu chi phat trién DTBV da dugc mot s6 Nha khoa hoc,
chuyén gia, t6 chuc trong va ngoai nuéc dua ra, tuy nhién hién nay
trong cac van ban phap luat nha nudc chua day du mdéi chi c6 ké
hoach hanh déng quéc gia thuc hién Chuong trinh nghj su 2030 vi
su PTBV; da ban hanh 16 trinh thuc hién cac muc tiéu PTBV Viét Nam
dén nam 2030 theo Quyét dinh s6 841/QD-TTg ma chua c6 tiéu chi
cu thé phat trién d6 thi bén viing, giao thong hudng t6i d6 thi PTBV.

3. KHAI QUAT TIEU CHi GIAO THONG HUGNG DEN PO THI
PHAT TRIEN BEN VONG

Sinh thai hoc d6 thi sau gan 90 ndm phat trién da tré thanh mét
linh vuc khoa hoc lién nganh, tich hgp sinh thai - dia ly - quy hoach
va cac nganh khoa hoc khac. Chat lugng cuéc s6ng con ngudi la
trong tam chinh clia cac du an PTBV dé thi, [9]. Vi vay, nghién ctu
dé thi PTBV va dé thi sinh thai cling nhu d6 thi xanh cé méi quan hé
mat thiét véi nhau. Hién nay c6 nhiéu khai niém va quan diém vé do
thi nhu: D6 thj Xanh, D6 thi Sinh thai, D6 thi Thong minh v.v. nhung
tat cd déu hudng t6i dat muc tiéu dé thi phat trién bén viing.

3.1. Tiéu chi giao théng hudng téi do thi PTBV

a. PGS.TS Luu Buc Hai da xay dung Bo tiéu chi va chi tiéu Quy
hoach giao théng dé thi bén vimng cho cac dé thi loai dac biét va loai
I g6m 3 nhém tiéu chi: Kinh té - Xa hoi va Méi trudng, [10].

Nhém tiéu chi vé Kinh té c6 18 chi tiéu dugc chia lam 6 ndi dung;
Nhém tiéu chi vé xa héi co 13 chi tiéu dugc chia lam 3 ndi dung; Nhom
tiéu chi vé Moi trudng c6 24 chi tiéu dugc chia thanh cac ndi dung.
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Bang 1: Khung tiéu giao théng huéng t6i PTBV [10]

TT Nhom tiéu chi Tiéu chi
1. Mat d6 giao thong
2. Phuong tién giao thong
3. Kinh té& Tinh hién dai va tién nghi cGia hé théng
4, (6 ndi dung) Tinh hiéu qua ctia hé théng
5. St dung dat
6. Tai chinh danh cho giao théng
7. L Un tic giao théng
Xa hoi v A~ A N A - N
8. e Tiép can va cong bdng xa hgi trong giao thong
(3 ndi dung) - - .
9. Tai nan giao thong
10. R Chat lugng khoéng khi
1 Moi truong Chét lugng phuaong tién giao théng ca gi6i
. (3 néi dung) Tat L gp gtieng gcog
12. Tiéng 6n

Bang 2: Khung tiéu chi giao théng d6 thi PTBV [11]

b. Trong ludn an ctia TS Vi Anh da dé xuat khung tiéu chi giao thong do thi PTBV.

TT Nhém tiéu chi Tiéu chi
1. Quy hoach phat trién GTDT phu hgp véi quy hoach khéng gian va cdu tric dé thi
2. Ty I& dat danh cho giao thong hgp ly
3. Kinh té Xay dung cd s& ha tang giao thong dong bo
4, (6 tiéu chi) Hé théng GTDT hién dai, tién nghi, dap ing nhu cau hién tai va tuong lai
5. XD chién lugc phat trién GTDT véi co cdu PT hgp ly
6. S0 dung tién b KHKT hién dai trong dau tu xay dung, t6 chuc, quan ly va khai thac s dung
7. GTDT dap Ung nhu cau di lai cia moi d6i tuong trong XH
8. o GTDT phu hgp véi thu nhap cdia ngudsi dan do thi.
9. (Sfiz:%:zlhi) Giam thiéu tai nan va un tac giao théng.
10. Nang cao trinh dé dan tri va tang kha nang tham gia cdng déng trong quy hoach va khai thac GTDT
11. Tang cudng vai tro chinh quyén trong quan ly GTDT
12. Long ghép gitta QHGTDT vé6i Quy hoach moi truéng do thi
13. Méi trudng Quan ly phuong tién GT va khi thai tir PTGT
14. (4 tiéu chi) Két hgp xay dung CSHT giao théng véi bao vé méi trudng
15. Tang cudng st dung céc loai phuong tién than thién véi méi trudng

3.2. Tiéu chi giao théng hudng téi dé thi do thixanh

Phat trién d6 thi xanh la mot trong nhiing xu hudng phat trién
dugc nhiéu d6 thi xac dinh muc tiéu hudng t6i. Pa cé nhiéu cong
trinh nghién cdu, van ban phap luat dua ra dugc cac tiéu chi xay
dung d6 thi xanh va tiéu chi giao thong xanh.

a. Theo théng tu 01/2018/TT-BXD

Ngay 05/01/2018 B Xay dung ban hanh théng tu 01/2018/TT-
BXD quy dinh vé chi tiéu xay dung d6 thi tang truéng xanh trong dé
cac chi tiéu xay dung dé thi tang trudng xanh gom 24 chi tiéu dugc
chia thanh 4 nhém: [12]

+ Nhém chi tiéu kinh t& gom 5 chi tiéu nham danh gia hiéu qua
tang trudng kinh té vé s dung nang lugng va tai nguyén thién
nhién trong dau tu xay dung va phat trién db thi.

+ Nhém chi tiéu méi trudng gém 10 chi tiéu nham danh gia vé
chat lugng méi trudng va canh quan dé thi, mic d6 ap dung cac giai
phap st dung tiét kiém, hiéu qua nang lugng, st dung nang lugng
ti tao, bdo vé maéi trudng va giam thiéu 6 nhiém, x3 thai, phat thai
khi nha kinh trong phat trién dé thi.
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+ Nhom chi tiéu xa héi gém 4 chi tiéu nham danh gia vé hiéu
quéa nang cao chat lugng va diéu kién séng clia ngudi dan do thi.

+ Nhom chi tiéu thé ché gém 5 chi tiéu nham danh gia vé cong
tac quan ly, chi dao, diéu hanh ctia chinh quyén d6 thi d6i véi cong
tac xay dung dé thi.

Trong céc tiéu chi xay dung d6 thj tdng trudng xanh cé 4 tiéu chi
lién quan dén giao thong dé thi dé la: (1) Ty 1é dudng dé thi st dung
cac thiét bi va cdng nghé tiét kiém nang lugng hodc st dung nang
lugng tai tao dé chiéu sang; (2) Ty |é van tai hanh khach céng cong;
(3) Ty lé phuong tién giao thong ca nhan han ché phat thai; (4) Ty 1&
dudng giao thong danh riéng cho xe dap.

b. Theo quy hoach d6 thj xanh ctia KOICA

N&m 2018 Dy an Hb trg quy hoach dé thi xanh do Bé Xay dung
phoi hop Co quan Hgp tac qudc té Han Quéc (KOICA) tai Viét Nam,
theo d6 san phdm du an bao gém 4 hgp phan. Trong hop phan 1 bo
chitiéu d6 thi xanh bao gém 177 chi tiéu thudc 3 linh vuc, véi 3 muc
tiéu va 14 yéu té quy hoach, trong do lién quan dén linh vuc giao
thong xanh ¢6 15 chi tiéu (xem bdng 3).



www.tapchixaydung.vn

Bang 3: Chi tiéu giao théng xanh theo dé xuat KOICA, [13]

STT Tén chi tiéu

1. Luong s& hiiu 6 t6 binh quan dau ngudi

2. Chiéu dai doan dudng xe dap binh quan dau ngudi

3. Da xay dung quy dinh vé giao théng xanh

4. Ty 1é st dung giao théng cong cong

5. Da xay dung quy dinh vé giao thdng cong cong

6. Cudng do st dung ndng lugng trong linh vuc giao thong van tai

7. Ty lé dudng pho dugc 1dp dat hé théng chiéu séng tiét kiém nang lugng hodc nang lugng tai tao

8. Ty I& phéan b6 van chuyén hanh khach

9. Ty |é st dung xe dién

10. Ty & van chuyén bing tau dién, dudng sat

11. Lugng xe buyt st dung khi gas thién nhién

12. Ty |é phuong tién GTCC s&f dung nang lugng sach

13. Ty 1é st dung xe dap di lam

14. Da xay dung chinh sach, quy dinh giam tdc nghén

15. Ty l& van chuyén hang héa
c. Tiéu chi giao thdng xanh trong luan an ctia TS Nguyén Thi Nga Trong d6 c6 7 tiéu chi lién quan dén co s& ha tang giao thong; 4
Trong ludn an c6 dé xuat tiéu chi giao théng xanh cho cac do thi tiéu chi thudc linh vuc phuong tién giao thong; 4 tiéu chi thudc linh

loai | ving Péng bang séng Hong trén 3 phuong dién ca ban do la: vuc chinh sach va té chiic quan ly giao théng. Nhu vay téng cong c6

(1) Co s& ha tang giao théng; (2) Phuong tién giao thong; (3) Chinh 15 tiéu chi vé giao thong xanh clia d6 thi (xem bdng 3).
sach va té chiic quan ly giao théng.
Bang 4: Tiéu chi giao théng xanh, [14]

STT Phuong dién Tén tiéu chi

1. C6 chién lugc quy hoach giao théng trong dai han

2. Tich hgp QHGT, QHSD dat trong quy hoach d6 thi

3. ) Hé théng giao théng céng cdng déng béd cé muic bao phi cao

4. Cd.sé haféng Phat trién Mang lugi dudng xe dap va di bo gén két tét vai cac phuong tién giao théng cong cong

5. glao théng Tang cudng trong cay xanh trén dudng phé va cac khu vuc céng cong

6. Quy hoach cac bai @6 xe phu hgp trong mdi khu vuc ctia dé thi.

7. Ap dung tién bo khoa hoc ky thuat trong quén ly giao théng.

8. Hé théng GTCC dap ting cho moi d6i tugng clia d6 thi trong hién tai va tuong lai.

9. Phuong tién | Phuong tién giao thong s dung nhién liéu sach

0. giao théng Ty & cac loai phuong tién giao thong phu hgp véi dinh huéng phat trién giao thong clia nha nudc va dac
thu cla dé thi

11. Tang cudng phuong tién xe dap va di bo.

12. Chinh sach va | C6 chinh sach phét trién GTCC va gia vé phu hop véi moi déi tugng.

13. t6 chiic quan | C6 chinh sach han ché PTGT ca nhan

14. ly giao théng | Cé hé théng tiéu chudn ky thuat kiém soat khi phat thai cac loai phuong tién giao théng.

15. Tang cudng xa héi hoa trong xay dung co s& ha tang giao théng.

3.3. Tiéu chi D6 thi sinh thdi theo huéng PTBV ctia GS.TS.KTS D6 Héau hudng PTBV dua trén 3 tru c6t chinh [a moi truong xanh, xa héi xanh,
Nam 2018 trong dé tai KHCN cap TP Ha Noi GS.TS. KTS D6 Hau kinh t& xanh. Trong cac nhom tiéu chi cé mét sé tiéu chi lién quan
va nhém chuyén gia da dé xuat bo tiéu chi dé thi sinh thai theo t&i giao thong dé thi (xem bdng 5).
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Bang 5: Tiéu chi giao thong ctia d6 thi sinh thai theo huéng PTBV, [15].

Linh vuc Nhom tiéu chi Loai tiéu chi Pon vi
St dung dat Ti lé dat giao thong d6 thi/Dat XD dé thi %
Ti lé dat giao théng cong cOng/Dat giao thong do thi %
Moitruong | Gijao thong doé thi
sinh thai Ti lé s&r dung giao thong cong cong %
Lugng st dung phuong tién giao thong ca nhan (c6 phat thai) S6 lugng/ngudi

4.DE XUAT TIEU CHi GIAO THONG DO THIHUGNG DEN PTBV
TAIVIET NAM VA BAN LUAN

Qua nghién cliu cta cac t6 chuc quéc té, nha khoa hoc ra soat
trong van ban phép luat cho thay tiéu chi giao thong PTBV da co
nhing tiéu chi dugc dé xuat. D6 thi phat trién bén viing, dé thi xanh
va d6 thi sinh thai cling cé nhiéu tiéu chi tuong déng. Qua nghién

cliu nhém tac gia téng hgp va dé xuat ap dung c6 25 tiéu chi dua
trén 5 nhom gém: (1) Quy hoach dé thi; (2) Phuong tién giao théng;
(3) Méi trudng dd thi; (4) Khoa hoc cong nghé; (5) Quén ly nhu cau
giao thong dé thi. 5 nhom tiéu chi trén xoay quanh 3 yéu t6 chinh
Kinh té bén viing, xa hdi bén viing, méi trudng bén viing.

Bang 6: Téng hop va dé xuat tiéu chi huéng téi PTBV

STT Nhom tiéu chi Don vi
Nhém TC 1: Quy hoach d6 thi
QH.01 Mat do giao thong cong cdng/ dién tich dat xay dung do thi Km/km?
QH.02 Mat d6 dudng xe dap, di bo/ dién tich dat xay dung d6 thi Km/km?
QH.03 Mat do mang luégi dudng co gidi/ dién tich dat xay dung dé thj Km/km?
QH.04 Mat do nut giao thong nat/1km?
QH.05 Ty |& dién tich dat giao thong/ dién tich dat xay dung do thi %
QH.06 Ty |& dién tich dat giao thong xe dap, di bo/ dién tich dat xay dung dé thj %
QH.07 Dién tich dat giao théng trén nguoi M?/ngudi
QH.08 Dién tich dat giao théng xe dap, di bo/ngudi M?/ngudi
Nhém TC 2: Phuong tién giao thong
PT.01 Lugng s& hiiu 6 t6 binh quan dau ngudi Xe/1000 ngudi
PT.02 Lugng s hiiu xe dap binh quan dau ngudi Xe/1000 ngudi
PT.03 Ty lé chuyén di st dung phuaong tién GTCC trong téng cac chuyén di %
PT.04 Ty |é st dung giao théng xe dap, di bé trong téng cac loai phuong tién giao théng %
Nhom TC 3: M6i truong do thi
MT.01 D&u chan sinh thai trong giao théng Gha
MT.02 Dién tich tréng cdy xanh trén mang lugi dudng/téng dién tich dat mang ludi dudng %
MT.03 Ty |é phuong tién giao thong sir dung nhién liéu sach %
MT.04 Ty |& st dung cong nghé nang lugng tai tao trong chiéu sang %
Nhom TC 4: Khoa hoc cong nghé
C6 st dung cong nghé trong quy hoach mang lugi giao thong (S dung phan mém, mé hinh mé L
CN.O1 Cé/khéng
phong, tinh toan...)
CN.02 Cé st dung cong nghé giao thong thong minh trong quan ly, van hanh mang lugi duéng Cé/khong
AN Ty lé st dung céng nghé than thién maéi trudng, vat liéu tai ché/téng luong vat liéu trong xay dung -
mang lugi dudng
Nhém TC 5: Quan ly nhu cau giao théng d6 thi
QL.01 Quan ly phuong tién GT va khi thai ti PTGT Cé/khéng
QL.02 C6 chién lugc phét trién GTDT vdi co cdu PTGT hop ly Co/khong
QL.03 SU dung vé dung chung cho GTCC Cé/khéng
QL.04 Xay dung chinh sach xac dinh phi tdc nghén Cé/khong
QL.05 Xay dung chinh sach xac dinh phi d6 xe Cé/khéng
QL.06 C6 chinh séach trg cap gia nhién liéu sach Cé/khéng
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Trong téng s6 25 tiéu chi giao théng & trén c6 9 tiéu chi da dugc
cac t6 chuic, cac nha khoa hoc trong va ngoai nudc dé xuat, c6 16
tiéu chi dé xuat mdi ap dung. Trong thuc té phat trién giao théng,
mét s6 tiéu chi cAn dugc nghién ciu dé xay dung bo chi s6 giao
théng hudng t6i PTBV duing dé€ danh gia hé théng giao théng trong
cac qua trinh thuc hién.

Qua téng hgp va dé xudt bé tiéu chi hé théng giao théng hudng
t&i @6 thi PTBV nhom tac gia c6 mét sé ban luan nhu sau:

Tha nhdt: B tiéu chi giao théng hudng t6i d6 thi PTBV dugc
téng hop, dé xudt mdi can cl trén nhiing nghién ctu vé tiéu chi
hudng t6i d6 thi xanh, d6 thi sinh thai. Trén thuc té tai Viét Nam c6
rat nhiéu xu hudng phat trién dé thi nhu dé thi xanh, d6é thi sinh thai
kiém kinh t€, d6 thi thdng minh, dé thi dang s6ng, d6 thi nang lugng
thap...Tuu chung lai cdc muc tiéu hudng dén cudi cling la phat trién
bén vimng. Nghién ctru da budc dau dua ra b tiéu chi danh gia hé
théng giao thong huéng téi PTBV. K&t qua nghién cliu cé thé dugc
tham khao trong viéc hoach dinh chinh sach ap dung trong céng
tac xay dung phat trién dé thi & Viét Nam.

Thirhai: Tiéu chi dénh gia giao thong PTBV tai Viét Nam da budc
dau dugc nghién cuu, téng hop va da dugc dua vao van ban phap
ludt tai Théng tu 01/2018/TT-BXD quy dinh vé chi tiéu xay dung do
thi tang trudng xanh. Tuy vay day mdi la do thi tang trudng xanh
cht chua phai la d6 thi PTBV. Vay, can phai ban hanh van ban phap
luat quy dinh tiéu chi giao thong hudng t&i d6 thi PTBV.

Thir ba: Hé thong van ban phap luat danh gia hé théng giao
thong trong quy hoach tai Viét Nam dé cé, tuy nhién qua tung thai
ky cac chi tiéu nay c6 su thay d8i ca vé gia tri va s6 lugng chi tiéu
danh gia. Hién nay dé cu thé mét sé tiéu chi giao thoéng thanh chi
tiéu thi can rat nhiéu nguén luc dé thuc hién va doi hoi c6 thém
nhiéu nghién ctiu chuyén sau.

Tha tu: Két qua nghién clu da tiép can theo muc tiéu PTBV cu
thé héa Quyét dinh s6 841/QD-TTg clia Thu tudng Chinh pha vé viéc
ban hanh 16 trinh thuc hién cac muc tiéu PTBV Viét Nam dén nam
2030; Quyét dinh s6 622/QD-TTg K& hoach hanh déng quéc gia thuc
hién Chuang trinh nghi su 2030 vi su PTBV. Cu thé da b6 sung thém
16 tiéu chi dé xuat mai ap dung nham cu thé hoda 03 muc tiéu G9;
G11; G13 trong 17 Muc tiéu Phat trién Bén viing (SDGs) theo chuong
trinh nghi su 2030. Bay la nhitng déng gép mdi c6 y nghia khoa hoc
va thuc tién déi vai Viét Nam.

5. KET LUAN

Tiéu chi, chi tiéu la ndi dung quan trong dung dé danh gia khi
1ap quy hoach d6 thi. Can phai xac dinh rd b tiéu chi, cu thé héa
tiéu chi thanh chi tiéu dé c6 thudc do danh gia trong qua trinh lap,
tham dinh, thuc hién quy hoach. Hé théng Giao théng hudng téi
PTBV la muc tiéu huéng dén ctia nhiéu nudc trong xay dung va phat
trién do thi. D€ dat dugc giao théng bén viing thi can nhiéu yéu t§
trong do co viéc xac dinh dugc céc tiéu chi va chi tiéu giao thong
hudng t6i PTBV. Trong nghién cliu nay nhém tac gia da téng hop
dugc tiéu chi giao thong hudng t6i PTBV tai Viét Nam hién nay, da
phan tich, danh gia va ban luan mét sé tiéu chi danh gia hé théng
giao théng. TU d6 nhan dién nhimng van dé con tén tai can phai co
nhiing nghién ctu dé bé sung thém nhimng quy dinh trong van ban
phap luat co lién quan dén phat trién hé théng giao thong. Véi két
qua trén da déng gép hoan thién bo tiéu chi danh gia hé théng giao
théng hudng téi dé thi PTBV, gép phan thuc day su phat trién hé
théng giao thong dé thi hudng t6i d6 thi xanh, sinh thai, bén viing
trong tuong lai.
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Mot s6 van dé trong ap dung cac tiéu chuan
vao tinh toan nén va méng

Challenges in application of standards to foundation calculations
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TGM TAT

He thdng tieu chudn vé xay dung cia Viet Nam dang duge hoan thign
nh&m dap (tng yéu cau quén |y nha nuac va céc hoat dong trong xay
dyng trong xu hréng hai nhap cia nén kinh té Viet Nam vai the gidi.
Viec chuyén dich cac tigu chudn nude ngoai thanh tigu chudn qudt
gia dang dugc tién hanh, trong da bao gdm céc tigu chudn vé tinh
toan vé dia kj thuat (nén va mang). Céac tieu chudn duge chuyén
dich sé dugc sir dung song song vai cac tiéu chudn hién hanh theo
|6 trinh quy dinh. MGi tiéu chudn co dic diém riéng dugc xay dung
trén nhirng I luan khéc nhau, nhu phuong phap luan tinh toan, dat
ra vén dé vé s ddng b va theing nhat trong he thaing tieu chudn. Vi
vy, nghién ctu nay ting hop, so sénh va phén tich céc diém khac
nhau giita cac tigu chudn vé tinh toan nén mang. K&t qua nghién ciu
cho théy ring, co mat sd sy khac bigt can ban giira cac tigu chufn,
va tir da ca s khac nhau trong ket qua tinh toan durgc. S khéc bigt
nay lam cho viec &p dung tigu chuén trong thyc té gap nhigu kha
khan. Cac dé xut so bg ban ddu phuc vu cho he thdng haa tigu
chudn tinh toan nén va mang ciing duge dua ra.

Tir khda: ha thang hda tiu chun; so séanh tinh toan nén mang;

han; tinh toan nén mang; chuyén dich tigu chudn.

ABSTRACT

The construction standards system in Vietnam is being improved
to meet the requirements of state management and activities in the
construction sector amid Vietnam's economic integration with the
world. The transition of foreign standards into the national
standards is underway, including standards related to foundation
calculations. The translated standards will be used concurrently
with the existing standards according to the prescribed roadmap.
Each standard has its own characteristics built upon different
theoretical frameworks, such as calculation methods, posing
challenges for consistency and uniformity within the standards
system. Therefore, this study synthesizes, compares, and analyzes
the differences among standards related to foundation calculations.
The research results indicate that there are differences between
the standards, |leading to variations in calculation outcomes. These
differences create difficulties in practical standard application.
Preliminary proposals are also presented for a unified standards
system in foundation calculations.

Keywords: Standard systematization; foundation  design
comparison; design phylosophy; partial safety factor; limit state
design; foundation calcultion; standard transition.

1. GIOI THIEU CHUNG

& Viét Nam hé théng quy chudn, tiéu chuén vé xay dung dang
dugc hoan thién nham dap tng yéu cau quan ly nha nudc va cac
hoat dong trong xay dung trong xu huéng hdi nhap cta nén kinh té
Viét Nam vGi thé gidi. Theo dé an hoan thién hé théng tiéu chuan,
quy chuan ky thuat xay dung (quyét dinh 198/QD-TTg ctia Tha
tudng nam 2018 [1]), B Xay dung da bat dau tién hanh xay dung
hé théng tiéu chuan tiéu chudn quéc gia (TCVN) dua trén hé théng
chau Au theo quyét dinh s6 390/QD-BXD ngay 12/5/2022 [2]. Qua
trinh chuyén dich nhdm lam cho Tiéu chudn xay dung Viét Nam dé
ting budc cé b tiéu chuan déng bo va phu hgp véi hé théng tiéu
chudn cta nhiéu qudc gia. Cac tiéu chudn vé tinh toan vé dia ky
thuat (nén va moéng) cing dugc dugc chuyén dich va hoan thién.
Céc tiéu chudn dugc chuyén dich sé dugc sir dung song hanh vdi
céc tiéu chudn hién hanh.
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Hién nay, hau hét cac tiéu chuan trén thé giGi déu tinh toan dua
trén phuong phép trang thai gigi han. Tuy nhién viéc dp dung
phuong phép vao céc bai todn bia ky thuat cé su khac biét va cho
cac két qua tinh toan khac nhau [3]. M6t ly do la vi tinh chat phic
tap cla nén dat, cac théng s6 tinh toan lién quan tGi nén dat thudng
c6 khodng dao dong I6n, phu thudc vao dac diém tinh toan va diéu
kién hién truong. Ly do khac la phuong phéap luan tinh toan trong
céc tiéu chudn géc khéac nhau. Viéc nghién cdu so sanh phuong
phap luan tinh toan da ban dau dugc lam rd trong nghién ctu cta
[3] va [4]. Trén thé gidi, nghién ctu [5,6,7,8] ban luan cac cach ap
dung tiéu chudn Eurocodes phu hgp cho tiing trudng hop. Andrew
[9] phan tich nhiing cach ap dung phu hgp clia phuong phap trang
thai gidi han va dp dung vao trong phuong phap s6.

Xudt phat ti dic diém, muc dich va yéu cau dat ra nhu trén, viéc
lam r6 céc diém khac nhau, so sanh cac tiéu chudn véi nhau la rat
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can thiét. TU d6, gitp ich trong viéc bién soan tiéu chuan, hé théng
tiéu chudn Viét Nam sé hoan thién hon, va dam bao viéc ap dung
céc tiéu chudn thuan tién dé dang, dat dugc muc tiéu an toan ky
thuat va kinh t€. Nghién cdu nay tap trung vao téng hgp cac van dé
va phan tich mét s6 diém con chua ré rang, ¢6 mau thuan trong tinh
toan thiét k& nén va méng trong cac tiéu chudn Viét Nam va thé gidi.

2. PHUONG PHAP LUAN TINH TOAN TRONG TIEU CHUAN
THIET KE BIA KY THUAT

Viéc tinh toan thiét ké dia ky thuat cling nhu tinh toan cac két
c8u khac, cdn ddm bao yéu cau ky thuat va kinh té. Tiéu chuén thiét
ké 1a tai liéu gobm cac quy tac cho viéc phan tich va tinh toan. Mat
khac, tiéu chudn cling dua ra cac yéu cau vé an toan va st dung cho
cac cdng trinh ma cac thiét ké phai dat dugc. Hién tai c6 cac phuong
phap luan chinh dugc sir dung trong thiét ké nén va moéng nhu sau.

- Phuong phap hé s an toan téng thé: Ia phucng phap tinh toan
st dung mét hé s6 an toan duy nhat dé kiém tra diéu kién lam viéc
clia két cau va dat nén. Ung suat do do tai trong (khong ké t6i hé s6
tai trong) gy ra can nhé hon tng suat (hodc stic chiu tai) cho phép.

- Phuong phép trang thai gi¢i han: phuong phép nay st dung
cac hé s6 an toan riéng phan (hé s6 riéng) cho cac théng s6 tham
gia vao tinh toan. Trang thai gigi han (TTGH) dugc dinh nghia dudi
nhiéu dang khac nhau tuy thudc vao tiéu chuan ctia méi nudc, méi
t6 chuc. Tuy nhién, ching tén tai dudi hai dang chinh d6 la“Trang
thai gi6i han vé cudng d6 - TTGH 1”va “Trang thai giGi han st dung
-TTGH 2",

Trong phuong phap hé s an toan téng thé, su thay déi clia cac
théng s6 va cac diéu kién tinh toan chua dugc xem xét va phan tich
mot cach day da nhu trong phuong phap TTGH. Hién nay, tinh toan
nén maéng theo TTGH dugc 4p dung & hau hét cac tiéu chuan trén
thé gidi va Viét Nam. Phuong phap TTGH dugc ap dung theo mot s6
cach khac nhau, trong nghién ctiu nay chia thanh 2 nhém nhu thé
hién & hinh 1. Trong phuong phap TTGH, cac hé sé riéng dugc tinh
toan dua trén tinh toan xac suat théng ké.

Stic khiang - ~ Tai trong va tac dong

-
a fﬁ’f\'n =

»

a) Cdch 1 - Phuong phdp thiét ké theo hé s riéng cho tdi trong va stic khdng
Siic khang .

Tai trong va tac dong

Hinh 1. Gac cdch dp dung phuong phdp trang thai gidi han [10] (Chd thich: R: stickhang,
E: hé qua tac dong; F, G, Q: la cac tai trong va tac ddng; ¢, ¢: 1a thdng s6 dat nén; yi, ym: la céc
hé s an toan riéng phan)

Cach 1: Phuong phap thiét ké theo hé s6 tai trong va stc khang
(Load and Resistance Factor Design, LRFD) thuong dugc ap dung &
Bdc My.Theo céch 1, cac tai trong va tac ddng co ké t6i hé s6 an toan

riéng phan, va gia tri stic khang dugc tinh tir cac gia tri dac trung ¢,
¢ (khéng cé hé sé riéng) roi sau do6 xét téi mot hé sé riéng duy nhat,
® (hé s6 stic khang):

YviFi < @Ry, m

Cach 2: Phuong phap trang thai gidi han thé hién trong tiéu
chuén chau Au. O cach 2, cac hé s6 an toan riéng phan duoc ké téi
trong qud trinh tinh toan suc khang (Rd) va hé qua tac dong (Eq):

Eq < Ry 2)

Chi tiét tinh toadn theo cach 2 dugc néu trong tiéu chudn
Eurocodes vé dia ky thuat EN 1997 [11]. Theo d0, cac gia tri trong (2)
dugc xac dinh theo 3 huéng tiép can:

o Hudng tiép can thiét ké 1: cac hé s6 an toan riéng phan chi ap
dung vdi cac tdc dong (t6 hop 1) va chl yéu véi cac thudc tinh cda
nén dat (t6 hgp 2). Khi mét trong cac loai tac ddong nay chi phdi thiét
k& mot cach r6 rang, khéng can thiét phai thuc hién tinh toan cho
truong hgp con lai;

e Hudng ti€p can thiét ké 2: cac hé s6 an toan riéng phan dugc
ap dung déng thoi cho cac tac dong va stic khang phan tng chéng
lai cac tac dong;

e Hudng ti€p can thiét ké 3: cac hé s6 an toan riéng phan duoc ap
dung cho cac tac ddng co yéu t6 két cau (nhung khong ap dung cho
Cac tac déng cd yéu t6 dia ky thuat) va cac thudc tinh ctia nén dat.

Ba huéng ti€ép can khac nhau & cach phan phéi hé s6 riéng phan
gilfa cac tac dong, anh hudng cla céac tadc déng, ddc tinh va théng
s6 d0 bén ctia nén dat (bang 1).

Bang 1. Mb ta cac hudng ti€p can quy dinh trong tiéu chudn EN 1997

, . N T6 hdp 1 Al n+nM-I ||+|| R1
Huong tiépcan 1 e hop 2 A2+ M2 "+ R1
Hudng ti€p can 2 T6 hop A1"+"M1"+"R2
Hudng tiép can 3 T6 hgp (A1hodc A2)"+"M2"+"R3

Trong d6: A la ky hiéu cho yéu t6 tai trong tac déng, M la ky hiéu
cho yéu té thudc tinh cia nén dat, va R la ky hiéu cho stic khédng, ddu
"+" c6 y nghia "dugc t6 hgp véi". Gia tri clia cac hé s6 theo hudng
ti€p can dugc EN 1997 khuyén nghi nhu & bang 2, 3, va 4.

Bang 2. Hé sé an toan riéng phan cla tai trong tac déng (A) trong
EN 1997

- A Hé s8
Tai trong Ky hiéu AT A2
s B4t loi 135 1
Lau dai Coloi de 1 1
y B4t loi 1.5 13
Tam thoi 6 loi da 0 0

Bang 3. Hé s6 an toan riéng phan ctia thudc tinh ctia dat nén (M)
trong EN 1997

e b ame s - Hé s6
Thuéc tinh clia dat nén Ky hiéu M N2
GAc¢ ma sat trong* gy 1 1.25
Luc dinh don vi gc 1 1.25
Stic khang cat khén
thoé% nudc ° 9ev ! 1.4
Suic khang nén don Jau 1 1.4
Trong lugng don vi Jdy 1 1

trong d6 hé sé * 4p dung cho dai lugng tang’ thay vi ¢"

Bang 4. Hé sé an toan riéng phan cua stic khang (R) trong EN 1997
. ‘ L a Tap hop
Suic khang Ky hiéu RT R2 R3
Suic chiu tai Ry 1 1.4 1
Truot JRrh 1 1.1 1

Viéc lua chon huéng ti€p can nao dé dam bao diéu kién (1) trong
s cac hudng ti€p can trén tuy thudc vao tiing quéc gia. Tiéu chuén
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EN 1997 quy dinh rang trong moi trudng hgp tinh toan thiét ké dia
ky thuat, tat ca cac trang thai gi¢i han déu phai dam bao.

Nhu vay, co thé thay, cach 2 1a phuong phap ti mi chi ti€t hon
cach 1 vi da st dung cac hé s6 riéng phan vao tat ca cac théng sé
tinh toan. Trong cach 1, chi mét hé sé stic khang dugc st dung dé
xét t6i anh hudng cla tat cac yéu t6 chi phéi. Cach 1 ¢o & phu hop
vdi hudng ti€p can s6 2 véi t8 hop A1 "+" M1 "+"R2.

3. TIEU CHUAN TINH TOAN NEN MONG HIEN HANH G VIET NAM

Hién nay, & Viét Nam cé nhiéu tiéu chudn dang dugc ap dung
song hanh. Trong thiét ké nén moéng, vi du tiéu biéu la TCVN
9362:2012 - Tiéu chuén thiét ké nén nha va céng trinh [12], TCVN
11823-10:2017 thudc TCVN 11823:2017 - Thiét ké cau duong bo,
phan 10: Nén mong [13]. Cac tiéu chudn nay déu dugc bién dich tur
cac tiéu chudn cla nudc ngoai tuong Ung lan luct la Snip II-15-74
cla Lién X6 [14], va "AASHTO LRFD Bridge Construction
Specifications” [15]. Trong phan nay, cac danh gia so sanh gilia cac
tiéu chudn TCVN vé tinh todn nén mdng va vdi cac hé théng tiéu
chuén ké & muc 2 sé dugc trinh bay.

3.1. TCVN 9379:2012 vé két cdu xdy dung va nén - Nguyén tdc
co bdn vé tinh todn

TCVN 9379:2012 vé Két cdu xay dung va nén - Nguyén tac co ban
vé tinh toan [16] quy dinh:

- K&t cdu xay dung va nén can tinh vai tai trong va tac déng theo
phuaong phap trang thai giGi han.

- Trang thai gidi han la trang thai ma trong d6 két cdu, nén, nha
hodc cong trinh thda man cac yéu cau can thiét khi khai thac su
dung hodc khi thi cong. Trang thai giéi han dugc chia thanh hai
nhém:

o Nhom 1: bao gém nhiing trang thai giéi han dan dén viéc mat
kha nang chiu tai, hay dan dén su bat Igi hoan toan vé mat stir dung
két cau hoac nén.

e Nhom 2: bao gobm nhiing trang thai gii han gay kho khan cho
viéc st dung binh thudng két cau va nén.

- Cac théng so khi tinh toan:

o Tai trong va tac ddng tinh dugc bang cach nhan tri tiéu chun
vGi hé s6 do tin cay tuong Ung goi la tai trong tinh toan. Tai trong
tinh toan dugc phan ra tai trong dung riéng cho tinh toan nhém mot
va nhém hai cla trang thai gidi han.

e Cudng do tinh toan clia vat liéu hodc ddc trung tinh toan cla
dat nén la cudng d6 hoac déc trung dugc xac dinh bang cach chia
cudng d6 hodc dic trung tiéu chudn cho hé s6 d6 tin cay vé vat liéu
hodc dat, cac dac trung tinh toan khac cuta vat liéu cho phép xac
dinh bang cach chia cac tri sé clia chiing cho hé s6 tin cay vé vat liéu.

Nhu vay, TCVN 9379:2012 yéu cau phai tinh toan theo trang thai
gidi han khi tinh toan thiét k& két cdu xay dung va nén. Trong d6, cac
hé s6 dugc ké t6i khi tinh gia tri clia cac théng s6 dugc dung cho ¢
phan tai trong, phan cudng dé tinh toan cla vat liéu va dac trung
tinh toan clia dat nén. Cac yéu cau nay dugc thé hién ré & trong cac
tiéu chudn khac trong hé thdng TCVN vé tinh toan nén méng nhu
TCVN 2737:2023 [17], TCVN 9153:2012 [18], va TCVN 9362:2012 [12].

3.2, Tinh todn siic chju tdi (SCT) ctia nén duéi méng néng theo
TCVN 9362:2012

Theo TCVN 9362:2012, viéc tinh toan thiét ké nén theo cac trang
thai giGi han dugc phan tach riéng ré. Cu thé, diéu 4.1.3 dua ra yéu
cau tinh toan nén:

- Trang thai gidi han th( nhat, gi6i han vé én dinh va cudng do
(SCT dat nén).

- Trang thai gidi han th( hai, giéi han vé bién dang.

Khi tinh toan nén theo cac TTGH, tiéu chuan TCVN 9362:2012
dua ra quy trinh xU ly s6 liéu dia chat dé tim tri tinh toan cac théng
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s6 dac trung cla dat cho cac TTGH. Trong moi trudng hap, khi tinh
nén phai dung tri tinh toan cac dac trung cta dat A, xac dinh theo
cong thuc:

AtC

A= - (3)

trong do:

- A |a tri tiéu chuan cla dac trung cla dat, dugc tinh dya trén
xac sudt théng ké véi quy trinh quy dinh néu rd trong TCVN
9362:2012. Xac suat tin cdy a cda tri tinh toan cac dac trung cla dat
dugc 1ay bang 0.95 (tic 95%) khi tinh nén theo TTGH 1.

- kala hé s an toan vé dat. Gia tri clia cac thong s6 dia chat & cac
TTGH dugc tinh vdi tri s6 xac suat tin cay khac nhau.

Tinh nén theo suc chiu tai phai xuat phat tu diéu kién:

N s% @)
c

trong do:

- N Ia tai trong tinh toan theo trang thai gidi han 1 tac dung Ién
nén tuan theo TCVN 2737:2023 [17]. Tai trong xét dén & day la thanh
phan thang dung, khong bao gém moment, khi kiém tra cong thic
stic chiu tai cGia nén. Phan tai trong moment dugc ké dén trong khi
tinh gid tri clia @;

- @ |a stic chiu tai ctia nén;

- ki la hé s6 d6 tin cay do co quan thiét ké quy dinh tuy theo tinh
chat quan trong ctia nha hodc cong trinh, y nghia clia nha hodc cong
trinh khi tan dung hét suc chiu tai ctia nén, mdc do nghién ctu diéu
kién dat dai va l1dy khéng nhé hon 1,2.

Nhu vay, c6 thé thdy phuong phap tinh todn theo TCVN
9362:2012 trung v&i cach 2 trong tiéu chudn EN 1997 néu & muc 2.
Tuy nhién, xét vé cac hé sé riéng phan, viéc tinh toan SCT clia méng
néng theo TCVN 9362:2012 dudng nhu khéng trung khép véi ca 3
hudng tiép can tinh toan trong EN 1997.

3.3. Tinh todn SCT ciia nén duéi méng néng theo TCVN 11823-
10:2017

TCVN 11823-10:2017 phat hanh nam 2017 dua vao tiéu chuin
thiét ké cau theo hé s6 tai trong va stic khang ctia AASHTO, My [15],
tuc 1a theo cach 1 (néu & muc 2). Tiéu chudn TCVN 11823-10:2017
quy dinh khi thiét ké méng néng can theo hai trang thai gidi han co
ban. Vé trang thai giGi han 1 cho kiém tra suc chiu tai cla nén dudi
mong ndng, stic khang nén co chiét giam hé s6 & trang thai gidi han
cudng d0 gr xac dinh nhu sau:

qr = Pp * qn (5)

trong doé:

- gn: SUc khang nén danh dinh;

- @b: Hé s6 chiét giam sutic khang quy dinh & Diéu 5.5.2.2 cla
TCVN 11823-10:2017 (bang 5).

Bang 5. Hé s6 chiét giam suc khang clia nén dat dudi mong
nong (TCVN 11823-10:2017)

Phuong phap/ loai dat/ tinh trang Hé s6 khang, @
Phuong phap ly thuyét, trong dat sét 0.50
Phuong phap ly thuyét, trong cat, sit dung CPT 0.50
Phuong phap ly thuyét, trong cat, st dung SPT 0.45
Phuong phap nlta thuc nghiém, tat ca cac loai dat 0.45
Mdng trong da 0.45
[Thi nghiém ban ép 0.55

3.4. So sdnh tinh todn nén méng giira cdc tiéu chudn

a) So sdnh viéc tinh méng néng theo TCVN 9362:2012 va TCVN
11823-10:2017

Nhu da dé cap & trén, TCVN 9362:2012 va TCVN 11823-10:2017
la hai tiéu chudn tinh toan theo cac phuong phap khac nhau. Sau
day la liét ké céc su khac biét d6 trong trudng hgp tinh todn méng
noéng (bang 6).
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Bang 6. Mot s6 diém khac nhau gitia 2 tiéu chudn TCVN 9362 va 11823 vé viéc tinh méng néng

STT Noi dung TCVN 9362:2012 TCVN 11823-10:2017
Diéu tham Diéu tham
chiéu chiéu

1 Phuong phap luan | Tinhtheo TTGH, cu théla hé séantoan Tinh theo TTGH, cu thé Ia theo hé s6 tai trong
tinh toan riéng phan st dung cho ca tac dong va va hé sé stc khang (LRFD)

thong s6 dat nén

2 Hé s6 an toan cho Tuan theo TCVN 2737 Theo phan 3 trong B6 tiéu chuidn TCVN
tai trong va tac 11823
dong

3 Tai trong tinh toan | Tuan theo TCVN 2737 Theo phan 3 trong bé tiéu chuidn TCVN
va T6 hgp tai trong 11823.

4 Xéac dinh théng s6 | Ap dung phéantichthéngké détinhra | 43.1  t6i | Khong dp dung hé s6 riéng phan cho thong | 4.6.1
dia chatc,j, g cac gia tri cho TTGH1 va TTGH2. 43,6, phu | sédatnén.

Phuong phap tinh gia tri dac trung va | luc A Phuong phap tim gid tri dac trung: tiéu
tinh todn dugc néu rd trong tiéu chuan khéng quy dinh, c6 thé dung nhiéu
chuan. céch khac nhau.

5 Kich thudc méng va | K& dén kich thudc tinh déi cilaméng | Muc 4.7 Ké dén kich thudc c6 hiéu ctia méng 6.1.3
xac dinh ap luc do | Ap luc dat dudi méng quy thanh phan Ap luc dat dudi moéng quy thanh phan bé | 6.1.4
mong tac dung vao | b6 déu, mic du la luc léch tam, dé déu, mac du I3 lyc léch tam, dé kiém tra diéu
nén kiém tra diéu kién suc chiu tai. Chi kién SCT. Chi dung luc nén dé tinh ap luc dat,

dung luc nén dé tinh ap luc dat, khéng khéng ké t&i moment.
ké t6i moment.

6 Gidi han &p luc l1én | C6 han ché ap luc 1én nén dat dé | 4.6.9 C6 han ché &p luc 1én nén dat dé khéng ché | 6.2.6.1
nén dé tinh lun khéng ché& do lun do lun

C6 cong thic tinh ap luc t6i da R, trong Ap luc nay dugc quy dinh trong bang 14, va

dé kich thuéc méng dugc ké dén la khéng c6 cong thic tinh, chi phu thuéc vao

kich thudc nguyén thdy cta méng dat nén va khong phu thudc vao kich thuéc

khong xét t6i su léch tam mdng

Cho phép tang lén thanh 1.2R néu gia

tri d0 lun thu dugc do R gay ra < 40%

*Sgh

7 Suc chiu tai cuc han | Cong thuc ly thuyét xac dinh SCT | 4.7.7 Ly thuyét tinh stc chiu tai cia nén dat giéng | 6.3.1.1

giéng nhau. Tuy nhién, quy dinh nhu trong TCVN 9362

thong s6 dau vao la khac nhau. Ngoai céng thic xac dinh stc chiu tai cta
nén dang Terzaghi, thi cong thic xac dinh
SCT theo chi s6 Nspt va qc

8 Stc chju tai cho | Cachxacdinhvécobanlagiéngnhau, | 47.2, va | Hé s6 stc khang & TCVN 11823 phu thudc | 6.3.1.1,

phépvahésériéng | tuy nhién hé sé rieng c6 thé khac | 4.7.7 vao phuong phéap phén tich. Hé s6 sic | 5.5.2.2
nhau, tuy trudng hgp. Trong moi khang & tiéu chudn nay nhin chung Ién han
trudng hgp, hé sé an toan yéu cau > gia tri trong TCVN 9362.
1.2

9 Cac hé s6 trong | Cosukhacnhau. Viéctracachésécan Hé s6 dugc tinh toan theo cong thuc (ma

céng thic SCT phai tra theo d6 thi, c6 thé bi sai s6 va khoéng phai tra bang)
gay ra cac két qua tinh toan khac nhau.
10 | Thuat ngl “Tiéu chudn”: tai trong tiéu chudn “Danh dinh”: tai trong danh dinh
“Tinh todn”: tai trong tinh toan “Tinh todn": tai trong tinh toan
B o . mét bé tiéu chudn, tai trong dugc tinh toan véi cac hé sé riéng phan
, T - phu hop véi viéc tinh toan stc khang. Do d6, viéc so sanh stic chiju
e tai méi chi 1a budc dau, dé day du can xem xét ca gia tri ti trong
3 .- e tuong ung.
5 e e P

Hinh 2. Stic chiu téi cho phép clanéntrong  Hinh 3. Sitc chiu tai cho phép ciia nén
trudng hop dat rdi 3] trong truding hop dat dinh [3]

Pham Thé Anh va céng su [3] da tinh todn so sanh suc chiju tai
ctia nén dudi méng ndng gitta tiéu chudn TCVN 9362:2012 va TCVN
11823-10:2017 vai céac loai dat khac nhau (hinh 2 va hinh 3). Theo do,
c6 su chénh léch 16n gitta SCT ctia nén tinh theo hai tiéu chuan, tinh
toan theo TCVN 11823 cho két qua thién vé an toan hon. Tuy nhién,
nghién ctu nay chua dé cap va tinh toan tac dong (tai trong). Trong

b) So sdnh viéc tinh mong néng theo TCVN 9362:2012va EN 1997

VE tinh toan gia tri dac trung cla thong sé dia ky thuat, ca hai
tiéu chudn TCVN 9362:2012 va EN 1997 déu dé cap tdi viéc st dung
phuong phép thong ké. Trong dé, gia tri do tin cdy yéu cau déu la
95%. Tuy nhién, trong khi TCVN 9362:2012 dua ra quy trinh cu thé
cho xtrly théng ké, EN 1997 khéng dua ra cu thé (tic c6 thé lua chon
cac ly thuyét khac nhau).

Dang Duc Hiéu va cdng su [4] da so sanh tinh toan mot moéng
dan bé tong c6t thép dudi cot theo tiéu chudn EN 1997 theo ca ba
huéng tiép véi két qua tinh toan kiém tra theo tiéu chuan TCVN
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9362:2012. K&t qua chi ra rang, tinh toan theo hudng tiép can s6 1
cla chudn EN 1997 kha sét vdi két qua tinh toan theo tiéu chuin
TCVN 9362:2012. Ngoai ra, nghién ctiu [4] dé xuat st dung cac céng
thuc tinh SCT theo EN 1997 vao tinh toan SCT cla nén theo TCVN
9362:2012, dé€ tiém can vai két qua tinh toan thiét ké theo hudng
ti€p can thiét ké 2 va 3 néu trong EN 1997.

Tiéu chudn EN 1997 dua ra 3 hudng tiép can thiét ké dé cho viéc
tinh toan sutc khang ctia nén. Ba hudng ti€p can déu cé vai trd nhu
nhau, nhung tly vao tiing diéu kién cu thé |a khac nhau ma cé thé
Iua chon huéng ti€p can phu hgp nhat [5,6]. Nhu vay, tiéu chuan EN
¢6 huéng mé téng quat cho viéc 4p dung.

3.5. Mé dun bién dang cia ddt

Mé dun bién dang (E) cGia dat la théng s6 chinh dé tinh toan bién
dang cla nén dat. M6 dun bién dang cla dat phu thudc vao nhiéu
yéu t6 nhu loai thi nghiém, phu thudc vao khoang é&p luc ép dung.
Theo TCVN 9362:2012 [12], gia tri m6 dun bién dang clia dat can x{
ly théng ké. Mét cau hoi dat ra: khi ap dung hé s6 riéng cho théng
sO cudng do cta dat (vi du: hé sé riéng lam gidam cusng d6 clia dat)
thi mé dun bién dang cta nén sé ldy gia tri nhu thé nao (xem minh
hoa & Hinh 4). Tuc, liéu rang gia tri m6 dun bién dang c6 nén gidm
theo cac hé sé riéng hay khong? Hién nay trong cac tinh toan, gia tri
E hau nhu dugc gilr nguyén, thudng khéng xem xét cac hé sé riéng.
Mot trong nhimng ly do la s6 lugng thi nghiém tim ra gia tri E khong
du dé xir ly thong ké. Ngoai ra, dé véi bai toan khac nhau thi mé dun
bién dang can lam thi nghiém tuong ting phu hgp véi ting xU cta
dat. Tuy nhién, trong TCVN 9438:2012 [18] vé& phuong phap xac dinh
d6 bén nén mot truc nd héng, cé thé sir dung két qua xac dinh d6
bén nén n& hong Es thdng qua phuang phap thi nghiém nén mét
truc 1a mé dun bién dang dan héi. Véi dac diém nhu vay, co thé viéc
4p dung TCVN 11823:2017 (cach 1) sé thuan tién hon trong tinh toan
thiét ké.

Bicn \E.II.'L.'

Hinh 4. Quan hé gilta md dun bién dang va gid tri clia cutng d6 ctia dét

4. NHAN XET VA KET LUAN

Trong hé théng tiéu chudn TCVN hién nay tén tai song song cac
tiéu chudn vé tinh todn nén moéng, nghién ctiu nay ti€n hanh phan
tich va so sanh cac tiéu chuin gép phan lam r6 su khac nhau, va cé
thé phuc vu viéc danh gia, quyét dinh lua chon tiéu chuin hay hé
théng héa céc tiéu chudn trong tuong lai. Diéu nay dac biét c6 y
nghia trong hoan canh nudc ta dang tién hanh chuyén dich cac tiéu
chuan nudéc ngoai thanh tiéu chudn quéc gia. Nghién ciiu da téng
hgp, phan tich lam ré mot s6 diém khac nhau gitta mét sé tiéu chuan
vé tinh toan nén mong Viét Nam va trén thé gisi thong qua mét sé
trudng hop phan tich tinh toan. Su khac nhau bao gém: phuong
phap ludn tinh toan, cac hé sé an toan riéng phan, cac cach ti€p can
tinh toan dugc quy dinh, va cach cac théng s6 dugc st dung trong
tinh toan. Su khac nhau nay tao ra su khéng théng nhat trong hé
théng TCVN, nhiing két qua tinh toan chénh léch, va khé khan trong
Iua chon tiéu chuén vao tinh toan.

Dé& hé théng tiéu chudn TCVN néi chung, tiéu chudn vé tinh toan
vé nén mong nai riéng dugc hé théng hon, trudce hét viéc tinh toan
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kiém tra can tién hanh trén nhiéu bai toan khac nhau. Méi phuang
phép tinh c6 thé chi kha dung véi moét sé bai toan dia ky thuat cu
thé& va phu hop véi hoan canh cu thé (nhu diéu kién va phuong phap
xac dinh théng sé dia chat). T d6, téng hgp danh gia dé dua ra
khuyén cdo cho viéc 4p dung céc tiéu chudn phu hop va tranh
trudng hop ap dung nhiéu tiéu chuan 1an 16n cho mét céng trinh.

Viéc 4p dung céc tiéu chudn nudc ngoai, cling nhu viéc chuyén
dich tiéu chuan d6 thanh tiéu chuin quéc gia cling can hiéu ré su
khac biét va can cé danh gia ky luéng. Ngoai ra, viéc bién soan cac
hudng dan ap dung tiéu chuan, va té chuc cac tap huan, 16p dao tao
cho ky su va nha quan Iy la can thiét dé hiéu dung cac dic diém clia
tiéu chudn. Cac hoi nghé nghiép/chuyén mén (vi du Héi co hoc dat
va dia ky thuat céng trinh Viét Nam VSSMGE) va céc truong dai hoc
chuyén mén can thé hién vai trd trong cac cong viéc nay. Viéc cap
nhat va diéu chinh dinh ky cac tiéu chudn ciing can dugc dua vao ké
hoach clia co quan chuc nédng.

L&i cdm on

Cac tac gia chan thanh cdm an sy ho trg kinh phi bai Trudng Dai
hoc Xay dung Ha Noi cho dé tai nay (ma s6 15-2023/KHXD).
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Udc tinh dung tich hé chua thuy dien
Séng Tranh 2 st dung dir lieu Sentinel

Estimate the storage capacity of Song Tranh Z hydropower reservair using Sentinel data

> NGUYEN CONG GIANG', PANG VU KHAC?", LE TUAN CANH?

'Khoa Xay dung, Trudng Dai hoc Kién trdc Ha Néi; Email: giangnc@hau.edu.vn

2Khoa Dia ly, Truong Pai hoc Su pham Ha No6i; Email: khacdv@hnue.edu.vn, letuancanh302@gmail.com

TGM TAT

Ben canh vai trd cung cdp nudc dé phat dien cho he thdng ning
lrgng qudt gia, hd chira thiy dién con dam bao hai haa cac |gi ich
ve kinh t&. xa hai va mai truang. Tuy nhién, tinh trang bign ddi khi
hau lam lugng nuwac trong cac hd chira thiy dign bi phu thugc vao
dién bién cia cac hign tugng thai tigt cuc doan - lac bi kha can, lic
|ai bj dang cao. Vi vay viec theo dii dung tich nuac ha chia dé dam
bao an ninh ngudn nudc va an toan dap, hd chia tré nén cép bach
hon bao gitr het. Vai anh vé tinh Sentinel |, sd'ligu do cao trinh muc
nurae va ma hinh sd dg cao (DEM), nghién citu d& wac tinh chinh xéc
dung tich cda ha thiy dign Sang Tranh 2 (Quang Nam). K&t qué cho
thady dung tich nuac ha dat 921 km® twong tng véi cao trinh muc
nrde do dac thue t8172.45 mvao ngay 28/5/2022 khi chup anh ve
tinh radar Sentinel . Viec kiém ching vai dung tich neéc quan tréc
(691.2 km®) cho thay sai sd dat duai 2%. Nghien ciru nay |a tien dé
cho phép sir dung céc nguén dif ligu vien tham trong theo dii, giam
sét dién bign muc nude tai cac hd chira nai chung va hd thiy dign
ndi riéng. Tir do mang lai kha nang dy béo dé dva ra chién luge sir
dung nguén nurdc va san xuat nang lrgng dign phi hop tai ha thiy
dien Séng Tranh 2.

Tir khaa: Ha chira; dung tich; DEM; Sentinel; Sang Tranh 2.

ABSTRACT

Besides the role of providing water to produce electricity for the
national power system, hydroelectric reservoirs also ensure the
harmany of economic, social and environmental benefits. However,
climate change and prolonged heat waves have caused
hydroelectric reservoirs to dry up. Therefore, monitoring the
storage capacity of reservoir to serve water resource
management has become more urgent than ever. The use of
Sentinel | satellite images, water level data and digital elevation
model (DEM) has allowed to accurately estimate the storage
capacity of Song Tranh 2 hydroelectric reservoir (Quang Nam). The
results show that the water capacity reached G921 km®
corresponding to the water level of 172,40 m on May 28, 2022 when
radar image was taken. Validation with actual observed capacity
(691.2 km®) shows that the error is less than 2%. This study
contributes to demonstrate the ability to use remote sensing data
in monitoring water level in reservoirs. From there, it allows
forecasting to make appropriate strategies for using water
resources and producing electrical energy at Song Tranh 2
hydroelectric reservair.

Keywords: Reservoir; volume; DEM; Sentinel; Song Tranh Z.

1. DAT VAN PE

Cac ho chita nudce chiém dién tich kha nho trén luc dia (khoang
3.7%) nhung c6 vai tro hét stic to I6n trong vong tuan hoan nudc
clng nhu cac hoat dong kinh té-xa héi ciia con ngudi [1]. H6 chira
thuy dién ngay cang tac déng manh mé dén luu lugng dong chay
cla s6ng vi ching c6 thé thay d&i ché dd thdy van cla dong chay
théng qua luu gitt hodc xa nudc. Ngoai vai tro chinh la cung cap
nguén nudc cho cac nha may thuay dién hoat déng, hé chia thay
dién con dugc st dung trong nhiéu nganh kinh té€ nhu du lich, néng
nghiép va thuay san.

Trudc nhiing stic ép vé tai nguyén nudc mat do bién ddi khi
hau gay ra, viéc giam sat hién trang cla cac hé chua, dac biét la
hé chia thay dién ngay cang quan trong hon bao gid hét. Bén

canh nhiing hé chia 16n c6 thé dé dang theo déi va giam sat véi
nguoén dir liéu quan trac co san thi viéc do dac, theo dbi nhiing
hé cé dién tich nho, ndm & nhiing khu vyc dia ly kho khan van
con 1a thach thiic 16n véi nhiéu qudc gia dang phat trién, trong
d6 c6 Viét Nam.

Hién nay, ton tai nhiéu phuong phap dugc ap dung dé giam sat
tai nguyén nugc mat. Trong dé, phuong phap do muc nudc va thé
tich ho truc ti€p dang dugc st dung phé bién tai cac quéc gia dang
phat trién. Phuong phap nay mac du c6 muc dé chinh xéac cao
nhung doi héi kinh phi tuong déi I6n va phai di chuyén dén khu vuc
nghién ctu dé thuc hién cac do dac can thiét. Diéu nay gap nhiéu
tré ngai khi khu vuc nghién ctu dugc tién hanh tai nhiéu ho cach xa
nhau hodc bén ngoai lanh thé qudc gia.
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Su dong gop cda dit liéu vién tham va dit liéu khong gian dia ly
dugc xem la mot budc phat trién manh trong gidm sét tai nguyén
nuGc mat va thu hat dugc nhiéu su quan tdm trong nhiing thap ky
vlfa qua. Vao nam 2011, ca quan Nong nghiép Nudc ngoai (FAS) cla
B& Nong nghiép Hoa Ky (USDA) véi suhgp tac ctia Trung tam Khong
gian Goddard (GSFC) cta co quan Hang khong va Vi tru Quéc gia
(NASA) va Pai hoc Maryland (UMD) da ghi lai su thay d&i d6 cao mat
nudc ctia khodng 70 hé va hé chia trén toan thé gidi bang céach su
dung két hgp cac bé dirliéu do d6 cao caa radar vé tinh [2]. Peng va
cdng su nam 2006 da trinh bay phuong phép dua trén di liéu vién
tham cung cap théng tin tét han, hitu ich hon trong viéc van hanh
va quan ly hé chua so véi phuong phép truyén théng. Nghién ciu
dugc tién hanh tai ho chia Fengman (Trung Quéc) st dung di liéu
Landsat. So véi dir liéu quan trac, sai s6 ctia dudng dac tinh long hé
(Z~V) stt dung anh vé tinh nho hon phuong phap truyén thong [3].
Tim Busker va cong su st dung bé dit liéu tai nguyén nudc mat toan
cau (GSW) da dugc xt ly trudc clia Trung tam nghién clu chung
(JRC) v6i @6 phan giai I6n két hagp véi anh Landsat dé udc tinh su
bién d6i thé tich trén toan ciu tir ndm 1984 trd di. Nghién ciu da
cho thdy c6 thé ap dung dir liéu vién tham dé theo déi tai nguyén
nuGc mat trén pham vi réng I6n trong mot giai doan nhat dinh [4].
Tai Viét Nam, Nguyén Qudc Hiép va cong su da gidi thiéu mét
phuong phép dé xac dinh dudng cong Z-F-W phi tuyén ctia hé chira
bang cach st dung anh radar Sentinel-1. Vi phuong phap nay, viéc
xac dinh cac dudng cong Z-F-W clia hé chua tai dia ban tinh Ha Tinh
da dugc cai thién dang ké [5]. Nguyén Luong Bang va cdng su cling
da ung dung anh vé tinh Sentinel trong gidm sat muc nudc va dung
tich hé chia thuéc luu vuc séng Mé Kéng. Nghién ctu da cho thay
duding qua trinh muc nudc, dung tich hé giia udc tinh va quan trac
phu hgp véi nhau. Tueng quan gitia dung tich nuéc hé udc tinh va
quan trac dat trén 0,98 cho thay hiéu qua cla di liéu vién tham
trong viéc tiép can dit liéu tai nguyén nudc miat ndm ngoai lanh thé
Viét Nam [6].

Hé thay dién Séng Tranh 2 [a mét trong nhiing hé chia déng
vai trd quan trong trong cung cap nang lugng cho tinh Quang
Nam va khu vuc Ian can. Tuy nhién, ngay ti khi hé chira tich nudc
dén nay, khu vuc da xay ra rat nhiéu vu déng dat véi cudng do
cha yéu duéi 5 dé richter. Chi tinh t&r nam 2011 dén nam 2015,
trong ban kinh gan 100 km xung quanh khu vuc dap da ghi nhan
khodng 1200 con dia chan vdi cudng dé trén dudi 1 do richter,
ca biét c6 t6i 6 dot dat cudng do tir 4,0 - 4,7 dé richter. Diéu nay
da gay anh hudng dén doi s6ng cia ngudi dan trong khu vuc [7].
H6 thuy dién Séng Tranh 2 nam trén hai hé théng dut gay 16n 1a
dai dut gay Tra Bong va dai dut gay Hung Nhugng-Ta Vi [8]. Mét
trong nhiing nguyén nhan quan trong gay ra hién tugng trén la
do qua trinh tich nudc cia hé chia thuy dién Séng Tranh 2 da
lam thay d&i cau trac dia chat-dia tang trong khu vyc. Cho dén
nay, van chua c6 nghién clu nao danh gia su thay déi ctia dung
tich nudc cta hé thay dién Séng Tranh 2 & cac muc nudc va thoi
gian khac nhau. Chinh vi vay viéc udc tinh chinh xac dung tich
nudc clia ho thay dién Séng Tranh 2 trd nén rat can thiét. Mot s6
nghién ctu trudc day da tiing ing dung vién tham va GIS dé tinh
toan dung tich hé chira nay thong qua dién tich mat nudce va dé
cao muc nudc. Tuy nhién, két qua dem lai c6 do chinh xac chua
cao so Vi thuc té. Xuat phat ti nhing loi thé cda dit liéu vién
tham radar, nghién ctu nay mong muén danh gia kha nang s
dung anh Sentinel 1 két hgp véi dir liéu mé hinh sé dia hinh va
dir liéu quan trdc dé€ uéc tinh dung tich nudc cta hé thay dién
So6ng Tranh 2 (Quang Nam). Nghién ctu hy vong gop phan
chiing minh vai tré quan trong ctia d@ liéu vién tham va dir liéu
khong gian dia ly trong viéc cai thién muc do chinh xéac khi udc
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tinh dung tich hé chita dé tir dé nang cao hiéu qua cdng tac quan
ly va gidm sat tai nguyén nudc madt hién nay.

2.NOI DUNG NGHIEN CUU

2.1 Khu vuc nghién ctu

Khu vuc nghién ctru la hé thay dién S6ng Tranh 2 thudc hé
théng séng Thu Bon - Vu Gia, huyén Bac Tra My, tinh Quang Nam.
Nai day c6 hai mua: mua mua kéo dai tir thang 10 dén thang 12,
mua khoé kéo dai tir thang 2 dén thang 8. P6 am trung binh dat
khoadng 84%. Lugng mua trung binh ndm cla vung dao déng tu
2000-2500 mm/nam. Huyén Bac Tra My la mot trong nhiing noi c6
lugng mua trung binh nam I6n nhat Viét Nam véi hon 4000
mm/nam va lugng mua thudng tap trung trong thoi gian ngan trén
mot dia hinh hep, d6c da tao diéu kién thuan lgi cho 10 cac séng
dang lén nhanh.

Towa0E 1050E erre

S

A

152en

152N

TRADSC

TRABUI "=

152N

TRA TAN

151N

TRALENG

¥, TRAGIAC

—— —
| I | o

Hinh 1. Vi tri dia Iy cta khu vuc nghién ctiu
Bang 1. Théng tin khai quat vé khu vuc nghién ctu (Flv - dién
tich mat nudc tai cao trinh thiét k&, Wtc - dung tich hitu ich thiét ké)

Toa dé Théng s6 co ban
Ténhé | Diadiém R . R Flv Wtc
Vido | Kinhdo (km?) (Km?)
Séng Bac Tra My - . o
Tranh 2 | Quang Nam 15°19 108°06 21.52 729.2

Trudc khi xay dung céng trinh thay dién S6ng Tranh 2, khu vuc
nay xay ra khoang 8 tran dong dat c6 d6 manh tir 2.1 dén 4.8 do
Richter. Sau khi hoan thanh va bat dau cho tich nugc dén nay, Vién
Vat ly Dia cau ghi nhan hang tram tran dong dat xay ra 6 khu vuc
xung quanh khu vuc hé chia. Diéu nay cho thay qua trinh tich tr
nudc va van hanh hé chia cé lién quan téi cac hoat dong dia chan
tai khu vuc nghién ctu. Vi vady viéc theo déi chinh xac dung tich nuéc
cla ho chua c6 y nghia vo cung quan trong trong viéc dam bao su
bén viing ctia hé dap va su an toan clia cu dan phia dudi ha luu.

2.2 Dit liéu va phuong phap nghién ciu

2.2.1 Dir liéu st dung

* Anh Sentinel 1

Vé tinh Sentinel 1 cung cap anh radar véi d6 phan giai 10 m. Do
it bi anh hudng bai thai tiét va rat nhay cdm véi bé mat nudc, anh
vé tinh Sentinel-1 1a nguén dit liéu quan trong phuc vu nghién ctu
nhg tiét kiém chi phiva dem lai hiéu qua. Trén lanh thé Viét Nam, cu
6 ngay sé cé mot anh Sentinel 1 do 2 vé tinh Sentinel 1 (A va B) bay
léch nhau 180° trén clng quy dao. TU nhimg uu diém nay, &nh
Sentinel 1 dugc st dung dé xac dinh pham vi hé chia. Dt liéu anh
radar Sentinel 1 dugc chup vao ngay 28/5/2022, tai vé ti co s& dit
litu m& cla co quan Vi tru chadu Au (ESA). Bén canh canh anh
Sentinel 1 néu trén, mot canh anh Sentinel 1 khac chup vao ngay
23/8/2023 cling dugc khai thac véi phuong phap xd ly va tinh toan
tuong tu nham kiém chiing su pht hgp va dé tin cay cda két qua thu
dugc so vai dit liéu quan trac trén mat dat.

* Anh Sentinel 2
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Anh Sentinel-2A chup ngay 01/6/2022, lic tinh Quang Nam
dang budc vao mua khé. Mac du cadnh anh bi may che phi mot
phan, nhung khu vuc nghién ctu khong bi anh hudng nén gép
phan dam bao két qua tinh toan dugc chinh xac. Thai gian anh
Sentinel 2 nay chup gan véi thoi diém chup anh Sentinel 1
(28/5/2022) dé gidam thiéu sy thay d6i vé dung tich nuéc nham phuc
vu viéc kiém ching pham vi mat nudc xac dinh tu dir liéu &nh
Sentinel 1.

Bang 2. Dt liéu Sentinel dugc dung trong nghién clu

STT | Ténanh Loai anh Do phan Thai gian thu
giai chup
1 Sentinel-1 | Radar ~10m 28/5/2022
2 Sentinel-1 | Radar ~10m 23/8/2023
3 Sentinel-2 | Quang hoc 10 m 01/6/2022

* D liéu mé hinh s6 do cao

S6 liéu mo hinh s d6 cao vé6i do phan giai 12.5 m cta khu vuc
hé thay dién Séng Tranh 2 dugc xdy dung ti anh vé tinh ALOS
PALSAR thu chup ndm 2009. By la thdi diém hé thay dién Séng
Tranh 2 chua tich nudc, bé mat day hé 16 ra giip cho viéc udc tinh
dung tich hé chua.
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Hinh 2. Md hinh s6 dia hinh khu vuc thiy dién Song Tranh 2 trudc khi tich nuéc nam
2009

* D ligu thady védn hé chia thay dién Séng Tranh 2

Dé kiém chimng dung tich nudc udc tinh, nghién ctu da sir dung
s6 liéu quan trac cao trinh mat nudc hé chia va dung tich hé cung
thai diém chup anh vé tinh (23/8/2023) do T8ng cuc Thay lgi, B6
NN&PTNT cung cap tai trang web http://thuyloivietnam.vn.

2.2.2 Phuong phap nghién ctru

*Tinh dung tich nuéc hé chua

C6 hai cach ti€p can chinh sau day: (a) tinh dung tich hitu ich cta
ho6 chiia dua vao cong thuc hinh chép cut [5], (b) tinh dung tich ho
chtta dua vao cao trinh muc nudc va mé hinh s6 dé cao (DEM) [6].

Dai v6i cach ti€p can dau tién, dung tich hé chia dugc gidi han
tor muc nuéc chét (Zo) t6i muc nudc hiu ich (Zi) va dugce xac dinh
dua trén chudi dit liéu quan hé gilta cao trinh muc nudc va dién tich
bé mat hé. N6 dugc tinh bang cong thic hinh chép cut nhu sau [3]:

n (Z —7Z. )
W = _Z{]%(E +F +VEF )
= - m
Trong do:
Wi: Dung tich hé chia tai thai diém i
Zi: Cao trinh muc nudc tai thai diém i
Fi: Dién tich mat ho tai thoi diém i

Cach ti€p can thi nhat can xac dinh dién tich hé chia (F) tai cac
thaoi diém khac nhau bang anh vé tinh va thu thap dt liéu cao trinh
muc nudc tai cac thoi di€ém tuong ng vdi thai gian chup anh. Cach
ti€p can nay chi tinh dugc dung tich hiiu ich do bi gisi han béi muc
nudc hiu ich. Chinh vi vay, phan dung tich dudi muc nudc hiu ich
sé& bi bd qua dan dén sai sé.

Céach ti€p can th hai dua vao cao trinh muc nudc va mé hinh s6
d6 cao thé hién bé mat dia hinh trudc khi dién ra qua trinh tich nuéc
cla hé chia. Dung tich hé chia tuong duong véi téng dung tich
cla cac cot nudc hinh tru do céac pixel ciia DEM tao nén bé mat dia
hinh day ctia h6 chira (Hinh 3).
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y T

/ A\
[l |

Hinh 3. Minh hoa cdu tao clia ho chifa tif cac pixel: (a) Mdt cdt ngang, (b) Mdt cdt doc

Dung tich ctia méi cot nudc sé dugc tinh theo cong thic (2):

Wi=dixR? (2)

Trong do:

- Wila dung tich cta cét nudc thui

- Rla kich thuéc pixel ctia dit liéu DEM (12.5 m)

- dila cao trinh muc nudc hay chiéu cao cla tiing cdt nudc tuong
Ung vai do sau (so vai day) tai vi tri bat ky va tinh bang chénh léch
gitia h va Hi (so v&i muc nuéc bién): di=h - H;

H, H,

Murc nuréee bign

Hinh 4. Minh hoa céc tham s tinh dung tich ¢t nudc

Dung tich hé chia sé dugc tinh bang téng dung tich clia cac cot
nudéc (3):

W=3" Wi 3)

Hinh 5. Minh hoa cong thiic tinh t8ng dung tich hd chifa tir céc cot nudc thanh phan

Tuy nhién trong ti€p can nay, cao trinh muc nuéc thay déi theo
thdi gian va qua d6 lam thay déi gidi han clia bé mét dia hinh dugc
st dung khi tinh toan su thay déi cGia 6 sau muc nuéc. Chinh vi vay
can xac dinh mat hé dé lam ca s& khoanh vi gidi han dia hinh bé mat
day hé tuang Uing véi thai diém chup anh vé tinh.

* Xdc dinh pham vi mdt nuéc

Anh Sentinel 1 (28/5/2022) dugc st dung dé xac dinh pham vi
mat ho dua vao gia tri tan xa ngugc ctia kénh anh phan cuc VH. Gia
tri tdn xa nguoc cla nudc dao ddng tur-27 dén -20. S dung dai gia
tri nay lam ngudng dé tach nudc ra khoi cac déi tugng khac.
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TRALENG .

Hinh 6. Phan tach mdt nudc dva vao ngung gid tri tan xa ngugc (Sentinel-1,
28/5/2022)

*Cdc budc tién hanh

Cac budc xac dinh pham vi va dung tich hé chia thiy dién Séng
Tranh 2 dya vao dit liéu anh vé tinh két hop v6i mé hinh s6 d6 cao
DEM va cao trinh mat nudc dugc thé hién trong Hinh 7 sau:

Seaiinel-2 Emage

Gemtinele ] Emnpe
(0] 8200 (2RS0T

—1 I [
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Hinh 7. Cac budc nghién ciu udc tinh dung tich hé chia

3.KET QUA

3.1 Xac dinh pham vi mat hé Séng Tranh 2

Két qua xac dinh pham vi mat nudc ctia hé Séng Tranh 2 bang
dit liéu anh radar Sentinel 1 (28/5/2022) dugc thé hién trong Hinh 6.
Tuy nhién @é kiém chiing muic dé chinh xéac cla pham vi mat hé thu
dugc tu dir lidu Sentinel 1, chi s6 khac biét chudn hoa thé nudc
MNDWI dugc tinh todn trén cac kénh cia anh quang hoc Sentinel 2
(01/6/2022). Chi s6 MNDWI dugc cai thién tir chi s6 NDWI nhung
dem lai két qua chinh xac hon do hién thi d3c tinh nuéc t6t hon va
it bi anh hudng béi cong trinh xay dung, dia hinh va may [9]. Sau dé
gia tri chi s6 MNDWI dugc phan nguéng dé tach nudc khdi cac doi
tugng khac va két qua dugc minh hoa trong Hinh 7.

Bands- Bandn

MNDWI = Bands+ Bandi ol @

phap xac dinh pham vi mat nudc st dung dit liéu radar la hoan toan
hop ly, hiéu qua, dac biét déi vai cac khu vuc nhiét dgi nhiéu may.

Bang 3. Pham vi mat hé Séng Tranh 2 xac dinh tir &nh radar va
anh quang hoc

Dusg fich madc ho do dyc
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=
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Hinh 8. Phan téch thé nudc véi cac doi tugng khéc dua vao chi s6 MNDWI (Sentlnel 2,
01/6/2022)

Két qua xac dinh pham vi mat nudc ti 2 loai dir liéu radar va
quang hoc véi két qua tuang déng da cho thdy quy trinh va phuong
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Loai dir Phuong phap Dién tich
lidu (km?)
Sentinel 1 Phan nguéng gia tri tan xa ngugc 17.1
Sentinel 2 Phan ngudng gia tri khac biét chuan | 17.7
hoa MNDWI
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Hinh 9. So sanh mt nudc ho Song Tranh 2 dugc tach tir dif liéu vé tinh Sentinel-1
(28/05/2022) véi Sentinel-2 (01/6/2022)

Bén canh d6 dé xac thuc két qua thu dugc, dudng ranh gidi clia
thé nudc dugc tach ra tir dnh Sentinel 1, Sentinel 2 dugc chéng ph
I&n anh Google Earth (9/2022). Ba khung ngau nhién dugc phong to
trong Bang 4 cho thay su trung khdp vé mat hinh hoc va vé chuyén
dé gitia cac bé dir liéu trong ngit canh kiém chiing. Tuy nhién, anh
Sentinel 1 c6 muic d6 chi tiét va chinh xac hon so véi anh Sentinel 2
nhung kém hon so véi anh Google Earth d phan giai cao. Biéu nay
chiing té viéc chon anh Sentinel 1 lam nguén di liéu la phu hgp va
hiéu qua.

Bang 4. So sanh thé nudc tach ra tir dnh Sentinel 1 va Sentinel 2
vGi dnh t8 hgp mau tu nhién Google Earth

Anh Sentinel 1 Anh Sentinel 2

10880 'E

Anh Google Earth
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Hinh 10. Mo hinh s6 d9 cao bé mdt ddy hd Séng Tranh 2 tuong ting ngay chup anh Sentinel-1a/ 28/5/2022; b/ 23/8/2023

3.2 Uéc tinh dung tich hé thay dién Séng Tranh 2

Cao trinh muc nudc hé vao thdi diém chup dnh radar dugc xac
dinh trén trang web cla Téng cuc Thay Igi, B& NN&PTNT cung cap
tai trang web http://thuyloivietnam.vn. Mbi cao trinh muc nudc hé
tuong Ung véi mét pham vi mat nudc nhat dinh. Vi vay, sau khi phan
tach tir dnh Sentinel 1, mat nudc hé dugc tich hgp véi mé hinh s6
dé cao dé€ khoanh pham vi bé mit day hé thuy dién Séng Tranh 2.
B& mat day ho nay két hgp vai cao trinh muc nudc tuong Ung cho
phép udc tinh dung tich nudc trong hé chia.

Dung tich nudc udc tinh trong hé thuy dién Song Tranh 2 tai
thai diém chup &nh ngay 28/5/2022 dugc trinh bay trong Bang 5.
Bén canh d6, moét dnh radar Sentinel 1 khac, chup ngay 23/8/2023
cing dugc x{ ly theo cling quy trinh nham kiém tra dung tich nuéc
nhan dugc. Nhin chung dung tich udc tinh nay cé sai s6 nho va
tuong Ung vdi s6 liéu quan trac tai hé thu thap dugc ti trang web
http://thuyloivietham.vn.

Bang 5. Dung tich udc tinh ctia nudc hé chira so véi s6 liéu quan
trac

Thai gian Muc nudc Dung tich | Dungtich | Saisé
dothucté | quan tric udc tinh (%)
(m) (Km?3) (Km?3)
28/05/2022 172.45 691.2 692.1 0.13
23/08/2023 145.56 290.7 291.4 0.24

Véi két qua dugc tinh toan tai hai thdi diém khac nhau va duoc
kiém chiing vdi s6 lieu quan trac thuc t&, nghién ctiu cho thay hiéu
qua cla viéc st dung dir liéu vién tham két hgp véi mé hinh s6 dé
cao dé tinh toan dung tich nudc trong hé chia, dic biét la nhing
hé méi dugc xay dung sau nam 2007 khi ma DEM da dugc thanh lap
cho nhiéu khu vuc trén toan thé gidi va c6 thé truy cap mién phi. Sai
s6 tuong quan gilia uSc tinh bang mé hinh sé d6 cao va dung tich
thuc té€ dat dudi 0.5%. Diéu nay c6 thé giai thich do sai s6 cia mo
hinh s d6 cao hay do qua trinh béi lang tram tich & day ho tu khi
dir liéu DEM dugc thanh 1ap téi thai diém chup anh radar.

4, KET LUAN

Nghién ctiu da xay dung dugc quy trinh x( ly dé két hop di liéu
vién tham va mé hinh s8 d6 cao DEM, cling vdi s6 liéu do dac muc
nudc thuc t€ dé udc tinh dung tich nudc cia hé thay dién Séng
Tranh 2. K&t qua ap dung cho 1 thai diém chup anh véi dé chinh xéac
trén 99% da minh chiing sy hiéu qua cta di liéu radar trong udc
tinh dung tich nudc hé. Tuy nhién n6 cing ma ra kha ndng st dung
nhiéu anh radar dé theo déi su thay d6i cia muc nudc hé chia trong
mot giai doan bat ky. Bén canh dé, viéc udc tinh dung tich theo
chuéi sé liéu da thai gian sé cho phép xay dung dudng dac tinh cla

Ibng hé chia dé tir d6 gitp nang cao hiéu qua trong cong tac van
hanh va quén ly cac ho chia. Ngoai ra, khu vuc nghién ctu nam &
bén trong lanh thé Viét Nam, nhung két qua nay ciing md ra tiém
ndng theo déi tinh trang cla cac hé chia ndm bén ngoai lanh thé
Viét Nam, dac biét véi céc luu vuc séng lién quéc gia nhu trudng
hap clia séng Mé Kéng, séng Hong.
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Mot truong hop phan tich va chon lua gia tri
kha nang chiu tai ctia coc khoan nhéi

A case of analysis and selection of the bearing capacity value of bored pile
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TGM TAT

Ndi dung cia bai béo | ket qué phan tich danh gia kha nang chiu tai ca
coc khoan nhdi theo cac ket qua thi nghigm trong phang va hién triring
nh&m rit ra cac nhan xét vé mirc da tin cay cla cac phuong phép tinh.
Kt qua tinh toan duge so sanh vai két qué thi nghiem bang hap nén
Osterberg coc khoan nhdi duwang kinh DIS00 va chiéu dai 83 m. Két qua
phén tich cho thay khé nang chiu tai cia coc tinh toan theo ket qué xuyén
tieu chudn coa Vien kign trac Nhat Ban 1988 va nén ngang trong hd
khoan ciia Bustamante Gianeselli 2006 ca gia trj phu hop vai két qua thi
nghiém nén tinh coc. Quy luét thay ddi sirc khéang ma sat theo ket qua
tinh toan tir thi nghiém nén ngang trong hd khoan phu hop vai két qué
phén tich tir do dac bign dang doc theo than coc. Nai dung bai bao ca thé
hitu ich trong lya chon phuong phap tin cay dé danh gia kha nang chiu
tai coc trong thigt ke coc ca chiu dai lan.

Tir khda: Kha nang chiu tai coc khoan nhdi; thi nghigm nén ngang ha khoan.

ABSTRACT

The content of the article is the results of analysing and evaluating the
bearing capacity of bored pile according to laboratory and in-situ test
results to draw conclusions about the reliability of the calculation
methods. The calculated results are compared with the test results
using Osterberg compression box of bored piles with diameter Dla00
and length 83 m. The analysis results show that the bearing capacity of
the pile calculated according to the standard penetration results of the
Japanese Institute of Architects 388 and the pressuremeter test of
Bustamante Gianeselli 2006 has a value consistent with the pile static
Inading results. The law of changing the frictional resistance according
to the calculated results based on the pressuremeter test is consistent
with the analysis results from measuring the deformation along the pile
body. The content of the article can be useful in choosing a reliable
method to evaluate the bearing capacity in design of long piles.
Keywords: Bearing capacity of bored pile; pressuremeter test.
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1. MOT SO VAN PE TINH TOAN PANH GIA KHA NANG CHIU
TAI CUA COC

Kha nang chju tai ctia coc bao gém hai thanh phan: stc khang
clia mdi coc va ma sat giia than coc véi dat nén xung quanh. Kha
nang chiu tai ctia coc dugc tinh todn bang bang cac phuong phéap
khac nhau can ct két qua thi nghiém trong phong va hién truéng.
Viéc tinh toan theo két qua thi nghiém trong phong c6 co sé ly
thuyét ré rang va dugc st dung phé bién théng qua céc tiéu chudn
chi dan [1]. Tuy nhién, & diéu kién thi nghiém trong phong, viéc mé
ta phu hgp ing xU clia dat nén & d6 sau I6n, nai ¢6 ap luc do trong
lugng ban than 16n tuang Uing, cé thé chua tuong thich.

Do thi nghiém hién trudng thé hién (ing xt cta nén dat phu hop
vGi diéu kién thé ndm tu nhién thuc té nén cac gia tri thu nhan dugc
cho phép st dung dé tinh toan thiét k& nén méng phu hgp va dang
tin cy hon. Theo tiéu chuan khao sat Dia ky thuat cho nha cao tang,
ngoai thi nghiém xuyén tiéu chudn, thi nghiém nén ngang ciing la
thi nghiém hién trudng can thiét dugc thuc hién [2]. Tuy nhién, cac
ho6 so thiét ké thuong sir dung cac dac trung co ly tir két qua thi
nghiém trong phong dé du tinh kha nang chiu tai clia coc do nhiéu
trudng hgp dt liéu thi nghiém hién trudng khéng dap ng dd dé tinh
toan thiét ké. Trong thuc té, thi nghiém cat canh trong hé khoan chi
phu hgp cho dat loai sét bdo hoa nudc, thi nghiém xuyén tinh chi
dugc thuc hién & nhimng do sdu nhoé nén khong dam bao di liéu chi
tiét @€ phuc vu tinh toan thiét ké. Ngoai thi nghiém xuyén tiéu
chuan, thi nghiém nén ngang trong hé khoan c¢6 thé thuc hién & cac
dd sau khac nhau va trong céc loai dat khac nhau.

Viéc tinh toan thiét ké nén mong theo két qua thi nghiém hién
trudng cé hai khuynh hudéng chinh can cu dai lugng ddc trung co ly:
i) st dung truc ti€p dac trung ca ly tir thi nghiém bang cac céng thuc
ban kinh nghiém [3], [4], [5]; ii) s&r dung két qua nghién ctu cac tuong
quan dac trung ca ly d€ qui déi gia tri dac trung co ly tir thi nghiém
hién trudng thanh dac trung ca ly trong phong phuc vu tinh toan [6].
Khuynh huéng thi hai c6 thé cho nhiéu két quad khac nhau do
khodng gia tri cac dac trung cé thé khac biét nhau dang ké cling nhu
phu thudc cac yéu t6 cau tao dia chat hay lich st dia chat khac biét
theo tung khu vuc.

M3c du con han ché vé di liéu thuc t& cé thé thu thap duac
nhung viéc phan tich danh gia kha nang chju tai ca coc nham chon
Iya phuong phép khao sat va tinh toan thiét ké phu hgp la can thiét
va hitu ich. K&t qua phan tich c6 thé gitp cac ky su c6 thém chon lua
phuaong phap thiét ké c6 d6 tin cay cao hon.

2. PHAN TiCH KHA NANG CHIU TAI COC KHOAN NHOI cO
CHIEU DAILGON
2.1. GiGi thiéu du an va cac dii liéu s&t dung
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Dé& phan tich danh gia kha ning chiu tai ctia coc khoan nhéi c6
chiéu dai I6n theo cac phuong phéap khac nhau, dit liéu coc khoan
nhoi ky hiéu TPO1 dudng kinh D1500, dai 85 m & du an Lancaster,
quan 4, TP.HCM duac st dung. G day, ngoai hé so khao sat dia chat
céng trinh bao gém két qua thi nghiém trong phong va hién trusng
[7]1 con c6 két qua kiém tra kha nang chiu tai coc bang hép nén
Osterberg [8]. Cong tac khao sat dia chat cong trinh, thi nghiém hién
trudng va trong phong dugc tién hanh bao gom: thi nghiém xuyén
tiéu chuan (SPT), thi nghiém nén ngang trong hé khoan (PMT), thi
nghiém cét canh hién trudng (FVST), thi nghiém nén ba truc theo cac
s d6 khac nhau va cac thi nghiém trong phong khac. Chiéu sau
tham do va thi nghiém dat dén 100 m.

C4u tao dia chat khu vuc du an dugc tom tat nhu sau:

- Dat san 1ap (SL): Cat, da, san, soi, gach.

- Ldp 1 - Sét xam xanh, xam den, trang thai chay - déo chay, bé
day trung binh 15,0 m.

- Ld&p 2 - Sét, sét bui ndu vang, xam xanh, xam trang, déo mém -
déo cting, bé day trung binh 18,6 m.

- Lép 3 - Cat pha xam xanh, xam trang, déo, bé day trung binh
4,1 m.

- L6p 4 - Cat min - thé, 1an bui va it san séi xam xanh, chat - rat
chat, bé day trung binh 5,5 m.

- L&p 5 - Sétxam nau dd, nau vang, nifa cling - cling, bé day trung
binh 10,1 m.

- L&p 6 - Sét pha ndu vang lan xam trang, nira cling, bé day trung
binh 4,2 m.

- L&p 7 - Cat pha xam nau do, xam vang, trang thai déo - cling,
bé day trung binh 6,4 m.

- Lép 8 - Cat min - tho, 1an bui xam trang, xam vang, chat vua -
rat chat, bé day trung binh 9,2 m.

- L&p 9 - Sét lan bui, xam trdng, nau vang, xam xanh, déo ciing -
nta cling, bé day trung binh 4,2 m.

- L&p 10 - Cat min - tho, [an bui xam vang, xam xanh, chat, bé day
trung binh 2,3 m.

- L&p 11 - Cat pha hat min - tho xam trdng, xam vang, trang thai
cling, bé day phat hién c6 nai hon 19,0 m.
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Hinh 1. Biéu do tri s6 N (SPT) &p luc gidi han p. (PMT) trong cac I6p dét theo d6 sau

Bang 1. Tém tat dac trung co ly cac I6p dat

Tén bo Dung Posét | Lucdinh | Gbéc masat

Lép am trong y C trong @

dat (%) (kN/m3) (kG/cm?) (d0)
Lép 1 75,7 14,7 1,15 0,081 03°023'
Lép 2 324 18,7 0,50 0,164 13°15'
Lép 3 20,1 20,0 0,15 0,102 22°15'
Lép 4 17,1 20,7 - 0,039 33°31"'
Lép 5 20,2 20,5 -0,04 0,446 17°43'
Lép 6 21,1 20,0 0,07 0,322 16°31"'
Lép 7 19,2 20,6 -0,12 0,100 25°10'
LSp 8 15,7 21,2 - 0,035 34°56'
LSp 9 22,9 20,0 0,06 0,341 17°16'
Lép 10 16,2 21,2 -0,02 0,036 35°19'
Lép 11 16,2 21,1 -0,22 0,095 28°32'

2.2, Panh gia kha nang chiu tai cia coc khoan nhéi theo két
qua thi nghiém trong phong va hién truéng

Kha nang chiu tai ctia coc trudc tién dugc danh gia theo két qua thi
nghiém trong phong theo chi tiéu co ly va cudng do [1]. K&t qua tinh
toan dugc téng hagp nhu Hinh 2 cho thay kha ning chiu tai clia coc theo
dac trung co ly tir thi nghiém trong phong khac biét nhau dang ké. Kha
nang chiu tai (Rc,u) tinh todn theo chi tiéu co ly cé gia tri nho nhat: 26,46
MN. Kha ndng chiu tai theo chi tiéu cudng do tir thi nghiém nén ba truc
theo sad6 CU (c6 két - khéng thoat nudc) dat dén 50,90 MN va 40,02 MN
theo két qua thi nghiém nén ba truc theo so d6 UU (khong cé két -
khong thoét nudc). Su chénh léch cac gia tri kha ndng chiju tai theo cac
két qua thi nghiém trong phong xap xi 2 lan.

Viéc tinh toan theo két qua thi nghiém nén ba truc cho thay gia tri
stic khang do ma sat thanh la nhu nhau theo két qua hai so d6 thi
nghiém UU va CU nhung gid tri stiic khang mdi c6 su khac biét. Stic khdng
mi tinh theo két qua thi nghiém CU cao han so véi thi nghiém UU 56%,
nhung t8ng thé kha nang chiu tai clia coc chi hon 8%. Diéu nay cho thay
thanh phan ma sat thanh chiém ty lé dang ké do coc c6 chiéu dai I6n.
Stic khang mi theo tinh theo két qua chi tiéu co ly xap xi gia tri tinh theo
chi tiéu cudng dé nhung stic khang ma sat thanh tinh toan thap hon
dang ké nén kha nang chiu téi cuc han thap hon dén 78%.

60
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Hinh 2. Kha ndng chiu tai coc TPO1 tinh toan theo két qué thi nghiém trong phong theo
TCVN 10304:2014

Ho sa khao sat cho thay dir liéu két qua thi nghiém hién truéng
c6 thé st dung dé danh gia kha nang chiu tai cia coc bao gém thi
nghiém xuyén tiéu chuan (SPT) va nén ngang trong hé khoan (PMT).
Viéc tinh toan theo két qua SPT can ct phuong phap dé nghi cta
Meyerhof (1976) va theo céng thic cla vién kién tric Nhat Ban
(1988). G day, tri s6 N60 dugc st dung dé tinh toan. Kha nang chiu
tai clia coc theo két qua PMT dugc tinh toan theo hai phuong phap:
LCPC-SETRA (1985) [3] va Bustamante Gianeselli (2006) [4]. Do chi
dan tinh toan [3] bé qua ma sat gilta dat va coc trong cac I6p dat yéu
(khi gid tri p. < 0,3 MPa) nén kha nang chiu tai cla coc do ma sat tu
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két qua nén ho khoan c6 khuynh huéng nhé hon thuc té [9]. Tuy
nhién, bi€u d6 xac dinh gia tri ma sat thanh theo chi dan [4] dugc
hiéu chinh lai. Ngoai ra, mot s6 két qua tinh toan tuong tu cling cho
thay gia tri kha nang chiu tai ctia coc st dung dit liéu tur thi nghiém
PMT phu hgp véi két qua kiém tra bang thir déng bién dang 16n
(PDA) va c6 trién vong ap dung do thi nghiém nay c6 thé thuc hién
& cac do sau lén va phu hgp véi cac loai dat da khac nhau [9].

Tu biéu d6 Hinh 3 c6 thé thay rdng kha ning chiu tai theo két qua
SPT theo phuong phap dé nghi cla Meyerhof va vién kién tric Nhat
Ban c6 su khac biét nhau. Khd nang chiu tai theo dé nghi cta
Meyerhof c6 gid tri 30,19 MN, nho hon so véi phuang phap cda vién
kién trac Nhat Ban khoang 30% (c6 gia tri 43,74 MN). Kha nang chiu
tai cla coc theo két qua PMT theo hai phuong phap LCPC-SETRA
(1985) va Bustamante Gianeselli (2006) chénh Iéch nhau khéng dang
ké va dao déng trong pham vi tir 29,39 MN dén 34,91 MN.

Suic khdng mi theo cac phuong phap tinh theo thi nghiém hién
trudng PMT va SPT déu cho gia tri xap xi nhau. Stic khang mui theo
hai phuong phap tinh theo PMT déu c6 gia tri 7,40 MN. Gia tri nay chi
sai khac khodng 8% khi s&r dung phuang phap Meyerhof va khoang
35% theo phuang phap cua vién kién tric Nhat Ban. Stic khang ma
sat thanh tinh toan theo cong thic cta vién kién tric Nhat Ban cao
vugt tréi so véi cac phuong phap con lai. Khi so sanh véi hai phuong
phap tinh theo PMT, d& chénh l&ch Ién tir 23% dén 54% va d6 chénh
Iéch hon 50% so véi phuong phép Meyerhof.
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BKha nang chiu tai coc
Hinh 3. Kha ndng chju tai coc TPO1 tinh toan theo két qua thi nghiém hién trudng (SPT
va PMT)
2.3. Thi nghiém Osterberg kiém tra kha nang chiu tai coc
khoan nhéi
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Hinh 4. Biéu d6 tai trong - chuyén vi coc TPO1 tir thi nghiém bang hop nén Osterberg
DE phan tich chon Iya phuang phép tinh toan danh gia kha nang
chiu tai hgp ly, két qua thi nghiém kiém tra bang hop nén Osterberg
duogc st dung lam can cu. Sau khi hoan tat cong tac thi cong coc khoan
nhoi TPO1 dén dd sau 85 m (st dung dung dich bentonite dé giti 6n dinh
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thanh véch), thi nghiém nén tinh bang hop nén Osterberg dugc thuc
hién. Thiét bi gia tai dugc lap dat vao coc khoan nhéi bao gém 2 kich
thay luc c6 dudng kinh 610 mm dugc lap dat trong hdp nén O-cell & 6
sau cach ddy coc 25 m. Ngoai ra, cac dau do bién dang (strain gauges)
cling dugc I3p dat trudc khi d6 bé téng nham ghi nhan tai trong tac
dung tai cac vi tri do va phuc vu phan tich kha nang chiu tai doc theo
than coc theo tling doan gitta hai diém do.

Tai trong thi nghiém I6n nhat dat dén 21,6 MN theo méi hudng.
Dudi tac dung tai trong I6n nhat, chuyén vi phia trén va phia dudgi
hép nén tuong Ung la 16,8 mm va 10,6 mm.

DE€ phan tich danh gia gia tri kha nang chiu tai tu két qua thi
nghiém hop nén Osterberg, can qui déi két qua vé quan hé tai trong -
chuyén vi dau coc nhu thi nghiém nén tinh truyén théng. Sau khi qui
d6i, két qua dudng cong quan hé tai trong - chuyén vi (Hinh 5) cho thay
Ung xU clia coc con trong pham vi dan hoi. Nhu vay, tai trong thi
nghiém 16n nhat chua dat dén gia tri gisi han. D& phuc vu udéc lugng
kha nang chiu tai cGia coc phu hop han, c6 thé sir dung cac phuong
phép ngoai suy quan hé tai trong - chuyén vi dau coc va danh gia kha
nang chiu tai clia coc theo cac phuang phap khac nhau [10]. Két qua
ngoai suy theo phuong phap Chin - Kondner va kha ndng chiju tai theo
céc phuang phap khac nhau thé hién & Hinh 5 va 6.

Viéc st dung phuong phap ngoai suy va cac phuong phap danh
gid kha nang chju tai cia coc cho phép udc lugng gia tri tai trong gidi
han. Két qua téng hop & Hinh 6 cho thay kha nang chiu tai theo
phuong phap Chin - Kondner c6 gia tri I6n nhat 77,0 MN va gia tri
thdp nhat la 45,0 va 48,0 MN theo phuong phap De Beer va
Mazurkiewicz. Hai phuong phap 80% Brinch Hansen va Offset Limit
cho gia tri kha ndng chiu tai cia coc xap xi nhau, dao dong tur 68,0
dén 69,50 MN.

80
60
40
20
0
-20
-40
-60
-80
-100
0 10 20 30 40 50 60 VO 80
Tai trong (MN)
Tai trong- Chuy_én vi l&n Téi trong- Ghuyén vi xudng

s Téi trong- chuyén vi 18n ngogi Uy ——se— T3i trong- chuyén vi xufng ngoai =1
——— Tai trong- Chuyén vi trong duong  ——e— Tai trong- chuyén vi ngoai suy

Chuyén vi (mm)

Hinh 5. Biéu do tai trong - chuyén vi lén, xudng va tuong duong tir thi nghiém hop nén
Osterberg

90

80 680695 760 770
70

60 —4g0

50 450

40

30

20

10

Q, (MN)

Hinh 6. Kha néng chiu tai coc TP01 theo cac phuong phdp tir dudng cong quan hé tai
trong - chuyén vi dau coc
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Can ¢t d6 ciing dan héi ban than vat liéu coc va két qua chuyén
vi do dugc tu strain gauges gan doc theo than coc cho phép tinh
toan udc lugng tai trong phan bé doc theo than coc. Biéu d6 Hinh 7
thé hién stic khang ma sat huy déng doc theo than coc Uing vdi cac
cap tai trong khac nhau. Bén canh phu thuéc vao loai dat, ma sat
dugc huy dong & khu vuc lan can hop nén cé khuynh hudéng I6n hon
va gidm dan vé 2 phia dau coc va mi coc.

Két hgp tai trong huy dong phan bé doc theo than coc, khoang
céach céac diém do va kich thudc coc c6 thé tinh toan udc lugng gia tri
ma sat don vi doc theo than coc va theo ting cip tai trong thi
nghiém (Hinh 8). V& t8ng thé, gia tri ma sat don vi c6 xu hudng tang
theo cap téi trong, dac biét la cac vi tri 1an can hdp nén, noi ma
chuyén vi tuong déi gilta dat va coc I6n han, ma sat huy déng tuang
ung sé 16n hon.
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Hinh 8. Ma sét don vi doc theo than coc TPO1 (ing véi cac cap tai

2.4. Phan tich, danh gia kha nang chiu tai coc TP01 theo cac
phuong phap tinh toan khac nhau va thi nghiém kiém tra bang
hop nén Osterberg

So véi kha ndng chiu tai clia coc theo vat liéu cé gia tri 37,5 MN,
kha nang chiu tai theo két qua thi nghiém trong phong dao dong
trong pham vi I6n va c6 gia tri khac biét dang ké.

Kha nang chiu tai theo két qua thi nghiém hién trudng theo
Bustamante va Gianeselli (2006) va Vién kién trac Nhat Ban (1988)
khac biét khong dang ké va kha phu hgp vai tai trong thi nghiém co6
thé xem la chon Iua phu hgp dé tinh toan thiét ké.

Néu xem phuong phap Mazurkiewicz cho phép danh gia tai
trong gidi han phu hop nhat khi coc dat d6 lun t6i han va ca trudng
hop tai trong chua dat trang thai t&i han [10] thi gid tri kha nang chiu
tai ctia coc TPO1 theo dat nén dugc xem nhu dao déng trong pham
vi43 MN (21,6 MN tir ap luc cia hdp nén vé hai phia) dén 48 MN (Hinh
9). Trong trudng hgp nay, gia tri kha nang chiu tai coc tinh theo céng
thuic vién kién trac Nhat Ban st dung két qua thi nghiém SPT cho két
qué phu hgp nhat. Do d6, c6 thé thdy rang phuong phap nay sé cé
dé tin cay nhat dinh so vd&i cac phuang phép tinh khac khi chua cé
két qua tu thi nghiém coc.
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Hinh 9. Kha ndng chiu tai coc TPO1 theo phuong phdp Mazurkiewicz khi két qua nén
tinh chua dat t6i trang thdi tdi han

Két qua & Hinh 10 cho thdy kha nang chiu tai tich |y tinh toan tir thi
nghiém hién trudng cé xu hudng tang dan déu theo dé sau. Gia tri tinh
todn theo thi nghiém PMT theo phuong phap Bustamante va Gianeselli
(2006) tuang duong véi két qua do dac tir doan dau coc tir dén dé sau
30 m. Trong khi d6, tird6 sau 50 m trd di, két qua tinh toan theo vién kién
triic Nhat Ban gan véi két qua do dac thuc t& nhat. § day, kha nang chiu
tai tich Gy theo hai phuong phap nay phtu hop vaéi két qua udc lugng tir
do dac thi nghiém hon so véi cac phuong phap trudc do.

Viéc udc luong stic khang tich [y tir thi nghiém do dac bang hép
nén khong phan chia stic khang thanh va mii nén gia tri ma sat cudi
cung gan mii coc dugc xem la gia tri kha nang chiu tai cia coc. Stic
khang tich Iy tinh toan theo két qua thi nghiém hién trudng la stc
khéng ma sat, chua ké dén suic khang mii nén cé khuynh huéng nhé
haon so vai két qua udc lugng tir thi nghiém do dac.
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Hinh 10. Kha ndng chiu tai do ma sat thanh tich Iy theo d9 sau tinh toan theo két qua
thi nghiém hién trudng va udc lugng tir thi nghiém nén tinh coc bang hop nén
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Hinh 11 biéu dién ma sat don vi doc theo than coc tinh toan theo
két qua thi nghiém hién trudng va udc lugng tur phan bo tai trong
tinh tr s6 do bién dang doc theo than coc. Két qua cho thay qui luat
phan b6 ma sat don vi theo két qua thi nghiém PMT phu hgp véi két
qua thi nghiém do dac hon so vaéi két qua thi nghiém SPT. Ma sat don
vi tinh toan theo két qua thi nghiém SPT khac biét dang ké so vai két
qua udc luong tir s6 do bién dang than coc, dac biét & cac do sau tur
35 dén 45 m va tir 65 dén 73 m. C6 thé thay rang su khéc biét chi yéu
xay ra & khu vuc xen kep cac I6p dat roi hay ranh gidi cta lop dat dinh
va I8p dat rai chdra nudc (Hinh 1 va Hinh 11) la noi tri s6 N suy giam
dot ngot. O day, ciing nén luu y ring ma sat don vi tinh toan theo
phuong phap st dung két qua thi nghiém SPT khong nhiing phu
thudc tri s6 N ma con phu thudc vao loai dat.

Quy luat phan bé ma sat don vi doc theo than coc theo két qua
thi nghiém PMT tugng ty nhu két qua thu nhan dugc tir s6 do bién
dang doc theo than coc. Cé thé thay rang qui luat phan bé tai trong
giGi han pL tir két qua thi nghiém PMT pht hop véi su phéan bé suc
khang ma sét theo dé sau. Khi coc di qua céac I6p dat khac nhau, xu
huéng thay d6i ma sat don vi theo két qua thi nghiém PMT va két
qua udc luong tur sé do bién dang than coc tuong tu nhau. Tuy nhién,
gia tri stic khang ma sét tinh ti tai trong gidi han p. theo két qua thi
nghiém PMT nhé han so véi két qua thi nghiém do dac. Nhu vay, néu
hé s6 qui d6i dugc diéu chinh 16n hon va phu hgp thi phuong phéap
danh gia kha nang chiu tai cta coc theo két qua thi nghiém PMT c6
thé gilp nang cao do tin cdy va do chinh xac.
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Hinh 11. Ma sét don vi doc theo than coc tinh toan theo két qua thi nghiém hién trutng
va udc lugng tir thi nghiém bang hop nén

3. KET LUAN VA KIEN NGHI

Tu két qua phan tich danh gia kha nang chiu tai clia coc khoan
nhéi & du an Lancaster quan 4, TP.HCM va so sanh két qua th tai
bang hop nén Osterberg, cé thé rat ra cac két luan chinh nhu sau:

- Gid tri kha nang chiu tai ctia coc khoan nhéi tinh toan theo két
qua thi nghiém dat trong phong dao déng trong pham vi rong va
khac biét dang ké véi két qua thi tinh bang hop nén Osterberg.
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- Khad nang chiu tai clia coc tinh toan theo két qua thi nghiém
hién trudng theo két qua thi nghiém SPT cua Vién kién trac Nhat Ban
(1988) va theo két qua thi nghiém PMT clia Bustamante Gianeselli
(2006) 6 gia tri phu hgp vaéi két qua phan tich tir thi nghiém nén tinh
coc.

- Quy luat thay déi stic khdng ma sat theo két qua tinh toan tur thi
nghiém PMT phu hop vai két qua phan tich tir do dac bién dang doc
theo than coc. Quy luat phan bé stc khang ma sét theo két qua tinh
toan t thi nghiém SPT 6 su khac biét so véi két qua phan tich tir do
dac bién dang doc theo than coc.

Ngoai ra, c6 thé thay rdng tai trong 16n nhat cta thi nghiém bang
hop nén Osterberg 16n han so véi kha ndng chiu tai cGa coc tinh theo
cudng do vat lieu. G day, ap luc tac dung truc tiép vao vat liéu coc
dugc phan lam 2 thanh phan (Ién trén va xuéng dudi) nén vat liéu
coc tiép xuc tryc tiép tai trong khong bi pha hoai. Tuy nhién, diéu nay
cho thay kich thudc coc chon lua thiét ké du nén kha nang chiu tai
cUa coc theo dat nén vugt qua kha nang chiu tai theo vat liéu.

Quy luat phan bé gid tri stic khang ma sét tinh toan theo gia tri
ap luc giGi han p. (PMT) phu hgp véi két qua do dac bién dang doc
theo than coc nén phuong phap tinh toan st dung két qua thi
nghiém PMT dugc xem la phu hgp va c6 trién vong hon ca. Trong
thuc t€, do dir liéu két qua thi nghiém nay chua day dd nén it dugc
st dung d@é tinh toan phan tich kha nang chiu tai ctia coc, dac biét
cho coc ¢6 chiéu dai lon.
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Quan trac trong qua trinh thi cong nén dap

trén nén dat yéu

Monitoring during the construction process of embankment on soft ground

> THS TRAN MINH HAI, GS.TS TRINH MINH THU, PGS.TS PO THANG"

Trudng Dai hoc Thuy lgi; *Email: dothang@tlu.edu.vn

TOM TAT

(luan tréc ca vai trd rét quan trong trong vigc danh gig sur dn dinh
nén dudng va dy bao da lun con lai khi xay dyng nén dép trén nén
dét yéu. Tir cong tac quan trdc nén dudng dau cdu Ciu An - tinh
Hung Yen, bai bao kign nghi bdl sung céc yéu cu khi phan tich dir
ligu quan trdc va tigu chi danh gig dn dinh nén duang ciing nhu
diéu kign dir tai dé thi cong mat dueng. gap phan nang cao higu
qué cla gidi phap xt Iy nén dat y&u.

Tir khaa: (uan tréc; duing ddu céu; nén dét ysu.

ABSTRACT

Monitoring plays a crucial role in assessing embankment stability
and predicting residual settlement during construction on soft
ground. Based on the monitoring activities conducted at the Cuu
An approach embankment in Hung Yen province, the paper
proposes additional requirements for analyzing monitoring data
and criteria for assessing embankment stability, as well as
unloading conditions for pavement construction. These
recommendations aim to enhance the effectiveness of solutions
for treating soft ground conditions

Keyword: Monitoring; approach embankment; soft ground

1.DAT VAN PE

Khi xay dung nén d3p trén nén dat yéu, dé kiém ching lai mé
hinh tinh toén, théng s& dau vao va hiéu qua cla cac gidi phap xu
ly nén dat yéu can phai bé tri hé théng quan trac. Day cling la co
s& dé tinh toan téc dé dap gia tai, theo déi muc do 6n dinh cong
trinh va 1a cin cu dé€ chuyén giai doan thi cong ti€p theo, du bao
dé lun sau thi céng. V&i nén dat yéu dugc xi ly bang cach tang
nhanh d6 c8 két nhu bac tham, giéng cat, coc cat ngoai viéc quan
trac 1Gn bé mat va chuyén vi ngang trén bé mat can phai quan tric
lin theo chiéu sau, dich chuyén ngang sau, ap luc nudc 16 réng,
muic nudc ngam.

Theo tiéu chudn hién hanh cda Viét Nam, TCCS
41:2022/TCDBVN [1] va TCVN 9355:2013 [2], ngoai trir quan trac lun
theo chiéu sau, cac hé théng quan trac con lai cling dugc quy dinh
cho tling trudng hgp. Tuy nhién, viéc phan tich dir liéu quan trac
va tiéu chi danh gia én dinh nén dudng cling nhu thai diém dé tai

thi cong mat dudng tir dit liéu quan trac chua day du. Vi vay, thong
qua két qua quan tric cla mét cdng trinh thuc té&, bai bdo kién
nghi b sung cac yéu cau khi phan tich di liéu quan trac va tiéu chi
danh giad gép phan nang cao hiéu qua cta giai phap xt ly nén dat
yéu.

2. HE THONG QUAN TRAC

So d6 bo tri hé théng quan trac hién trudng khi xay dung nén
dap trén nén dat yéu phd bién hién nay dugc thé hién & hinh 1.

Bd doc

Coequan rke chuyén v ngang b mat

oemaN\T s G/ 15 \S\us

Budng ty nhien
N (N T
Dip rd bng cét 2my Sm_y Sm_y Sm_y Sm

Do chuyén i ngang theo hidu séu

BAu do tp luc nuto
15 ng (Piezometer)

Hinh 1. S¢ d6 bo tri hé thdng quan trac

- Quan trdc ltn bé mat dé xac dinh qua trinh 14n thuc té cta bé
mat nén dap trén nén dat yéu theo thdi gian trong va sau khi két
thuc thi cong; déng thai du bao dugc cac su cd c6 thé xay ra trong
qua trinh thi cong dap dat;

- Quan tric lun theo chiéu siu c6 thé danh gia duoc ty 1 va
muc do lun cla tung I6p dat tai dia diém quan sat giup danh gia
chinh xéac han cac tinh toan ban dau, du bao d6 c6 két ctia cac tang
I6p dat;

- Quan tric chuyén vi ngang trén bé mat két hgp s6 liéu dé lan
cla ban do Iun tai tim, vai nén dép ta c6 thé danh gia dugc d6 6n
dinh ctia nén dap, kiém soat dugc dé 6n dinh trong qua trinh dép;

- Quan trac ap luc nudc 16 réng & cac cao dd nham danh gia vé
ché& a6 thuy luc ctia dat nén dat yéu, muic dé co két cla cac l16p dat
nén khac nhau trong pham vi tac dung cua tai trong dap va diéu
chinh qua trinh thi céng trdnh cac su ¢é c6 thé xay ra;

- Quan trdc muc nudc ngam dé xac dinh dugc cao d6 tu nhién
clia muc nudc ngdm xung quanh khu vuc nén dap ti d6 danh gia
dugc ap luc nudc 16 réng trang théi tu nhién cda dat nén ngoai
pham vi anh hudng cla tai trong dap. Két hop véi két qua quan
trac &p luc nudc 16 réng nhdm danh gia su thay déi ciia muc nuéc
ngam va muc do c6 két cha nén dat;

- Quan tréc dich chuyén ngang theo chiéu sau xac dinh qua
trinh chuyén dich ngang cla dat nén & cac d6 sdu khac nhau, tir d6
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danh gia d6 én dinh trugt cia nén dudng va dua ra bién phap diéu
chinh trong qua trinh thi cong néu can.

Chu ky quan trac tuan theo cac quy dinh sau:

- Trong thdi gian ddp dat nén dudng: chu ky mét ngay do mét
lan.

- Trong thdi gian ch& c6 két: chu ky quan trac hai ngay do mét
lan cho tuan dau tién; bén ngay do mét lan cho tuan tha hai; mot
tuan mét lan cho thang tiép theo; hai tuan mét lan cho céac thang
con lai dén khi két thuc.

- C6 thé tang tan sudt va thdi gian quan trdc trong qua trinh thi
c6ng khi xuat hién cac su ¢8 nhu dé Iin hay dé dich chuyén ngang cé
gia tri tiém can vdi gia tri quy dinh hay khi ¢6 xuat hién nhiing hién
tugng bat thudng déi véi nén dap trong pham vi quan trac.

3. QUAN TRAC NEN BUGNG DAU CAU cUU AN, TiNH HUNG
YEN

3.1. Gigi thiéu cong trinh

Coéng tac quan trac dugc thuc hién tai hai bén dudng dau cau
Clu An, tinh Hung Yén thudc tuyén néi cao téc Ha Noi - Hai Phong
vGi Cau Gié - Ninh Binh (giai doan 2). Tuyén dudng da hoan thanh
giai doan 1 v&i quy mo 2 lan xe c6 Bnen =12m va da man tai sém.
Giai doan 2 xay dung hoan chinh sé dam bao theo quy moé da quy
hoach la dudng cap Il déng bang, téc dé thiét ké cham chudc
V=80km/h. Mat cat ngang bao gém 4 lan xe cc gidi, 2 lan xe tho so.
Mat cat dia chat va giai phap xt ly nén dat yéu bang bac tham cho
tiing doan trong pham vi quan tréc dugc thé hién & hinh 2.

LOKHOAN BC D k2t Lkt @) LKT 1) LKT24) LKT3 K23
110
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130
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CHIEUDAIPVD | &
(m) k|
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13+ 659,08

m13+710.00 | g

ots | 3
[Km14 +099.99| gml
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[kt + 806.4¢

lkenta + 139.98
ket + 194,01

Hinh 2. Mt cit dia chdt va gidi phap xt Iy nén dét yéu

Dia tang tu trén xuéng gém cac I6p nhu sau:

- L6&p 1: Dat 1ap, cat san lap, thanh phan hén hap;

- L&p 2a: Dat sét it déo, xdm nau, xam vang, xam trang, déo
mém - déo ciing;

- L&p 2b: Dt sét it déo, déi chd 1an hiiu co, xam nau, xam den,
déo mém;

- L&p 3a: Dat sét it déo, xam nau, xam den, lan hu co, déo chay
- chay;

- L&p 3b: D4t sét it déo, xam nau, nau héng, xam vang, déo
chay - déo mém;

- L&p 6.: Dat sét it déo, déi chd lan hiru co, xdm nau, xam den,
xam ghi, déo mém;

- Lép 8a: Dat sét it déo, d6i chd 1an dam san, xam nau, xam
vang, déo mém- déo cuing;

- L8p 8b: Dat sét it déo, xam nau, xam vang, nau do, xam trang,
déo ciing - nlfa cing;

- L6p 9a: Bat bui déo, xam ghi, xam vang, xam trang, nau do.

3.2. Xay dung hé théng quan trac va thu thap dit liéu

Trén chiéu dai doan dudng dau cau khoadng 500m, cén cu vao
chiéu cao nén dap va giai phap x ly nén dat yéu cho tiing doan,
tién hanh xay dung hé théng quan trdc gém 1 mat cét tu déng va
10 mat cat tha cong (hinh 3) bao gém: quan trac Itn bé mat, lun
sau, chuyén vi ngang trén bé mat, chuyén vi ngang theo chiéu sau
va ap luc nudc 16 réng.

154/ XAYDUNG 05.2024 | ISSN 2734-9888

Mt dailin]
iy BT T G 1 a1 P00
D G B 1 ] |
- AT e o = s
I e o o 2 e e e T et
i L} R
yera " S T i

Hinh 3. So hoa cac vi tri quan tric
Mét s6 hinh anh I&p dat thiét bi quan tréc dugc thé hién trén
hinh 4.

‘ H|nh.H|nh:§nhIIép dét‘thié't bi quan trac

Viéc thu thap dir liéu dugc tién hanh thudng xuyén theo chu ky
vGi mat cat quan trdc bang tha céng (hinh 5). D€ quan tric lién tuc
theo thai gian thuc, st dung Datalogger la thiét bi luu trir va truyén
nhan di liéu tir hé théng quan trac tu dong, cé nhiém vu ghi do va
luu trr cac s6 doc tir cadc cdm bién, truyén dit liéu bang nhiéu hinh
thuc khac nhau nhu cdp quang, modem 3G/4G theo khodng thai
gian cai dat san.

Hinh 5. Thu thap d liéu quan tréc

4, KET QUA VA BAN LUAN

4.1. Quan trdc lin bé mat

Két qud do lun bé mat duoc téng hop va vé thanh biéu d6
quan hé gilra d6 lun, t6c d6 1un va chiéu cao dap. Cac két qua quan
trac Iin cho biét d 1tn thuc té ctia nén dap trén nén dat yéu theo
thdi gian trong va sau khi két thuc thi céng; dong thai du bao dugc
céc su 6 c6 thé xay ra trong qua trinh thi céng dip dat. Téc d6 Iun
& day nén dap tai truc tim cGa nén dudng theo tiéu chuin khéng
vugt qua 10mm/ngay. Véi 11 mit ct quan tric ta vé dugc 11 biéu
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dé tuong quan chiéu cao dap va dé lun theo thdi gian ¢ hinh
dang nhu hinh 6.
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Hinh 6. Biéu d6 tuong quan chiéu cao dap va d lin theo thai gian

TU biéu d6 tuong quan gilta chiéu cao dap va do lin bé mat c6
thé thdy do lun tang nhanh trong qua trinh ddp va gidm dan trong
qua trinh chd ¢é két. Cudi giai doan chd c6 két biu d6 1un c6 xu
huéng di ngang chiing t6 téc d6 tn nhé va xu thé tat dan.

Do Iun tai cac ban do ltn trén cling mat cat ngang ¢6 gia tri
khac nhau do su phan bé tai trong va muc do c6 két ctia nén dat.
DO 1in 16n nhat tai vi tri gilta nén ddp mdi (ban do Iin 2) va nho
nhat tai vi tri tiép giap dudng ci va dudng méi (ban do Iin 1) do
nén dat yéu trong pham vi nay da dugc c6 két mot phan tu giai
doan thi cong trudc.

4.2. Quan trdc lin theo chiéu séu

Quan trdc lun theo chiéu sau cho phép ta du bao dugc dé lun
cUa cac I8p dat duédi nén dap, tir d6 c6 co s& danh gia hiéu qua xu
ly nén dat yéu bang bac tham. Théng ké chi tiét cac mat cat quan
trac Iun sau dugc thé hién trong bang 1.

Bang 1. T6ng hop két qud quan tric 14n sau

Bang 2. T6ng hgp két qua quan tric dich chuyén ngang

T6c dd dich chuyén Ién nhat theo ngay
Coc1 Coc2 Coc3 Coc4 Coc5
o] o] o] o] o]
[J] [J] [J] [J] [J]
= = = = =
STT Mit cit SE|SE|SCE|SE|SE
T x T = T x T =< T =
§2|6g|lsz|s| s
5|1 3383|3838 |38
L C < C < C < C < C
Us |UG6|lUs|lUsl|lUs
1 Km134579.98 -0.004 |-0.004 |-0.004 [0.004 [-0.004
2 Km134+639.98 -0.004 |-0.004 |-0.004 [-0.004 [-0.004
3 Km134+691.59 -0.004 |-0.004 |-0.004 [-0.004 [-0.004
4 Km13+739.98 -0.004 |-0.003 [-0.004 [-0.004 [-0.003
5 Km13+789.99 -0.004 |-0.003 |-0.004 [-0.004 [-0.003
6 Km14+019.99 -0.004 |-0.004 |-0.004 [-0.004 [-0.003
7 Km144+039.98 -0.004 |-0.004 |-0.004 [-0.003 [-0.003
8 Km144+079.99 -0.004 |-0.004 |-0.004 [-0.003 [-0.003
9 Km144+119.98 -0.003 |-0.004 |-0.004 [-0.003 [-0.003
10 |Km14+173.00 -0.004 |-0.004 [-0.004 [-0.003 [-0.003
11 Km14+279.98 -0.004 |-0.004 |-0.004 [-0.003 [-0.004

STT Mt cat Tén thiét bi DPosau(m) | Do lun dat dugc(cm)
1 |Km134+691.59 [D35-DS-1 7.654 60.9
2  [Km13+691.59 |D35-DS-2 12.903 43.0
3  [Km13+691.59 |D35-DS-3 17.194 30.9
4 [Km13+789.99 [D37-DS-1 9.114 54.9
5 |[Km13+789.99 |D37-DS-2 14.415 31.8
6  [Km13+789.99 [D37-DS-3 18.628 27.5
7  [Km14+119.98 |D42-DS-1 9.133 53.0
8 [Km14+119.98 |D42-DS-2 14.397 33.6
9 [Km14+119.98 |D42-DS-3 18.639 26.4

D6 1un theo chiéu sau lan lugt thay d6i tir 26.4cm dén 60.9cm
cho thdy hiéu qua x ly nén da dat t6i cac do sau trén. Ngoai ra,
cang xudng sau thi hiéu qua xt ly nén dat yéu bang bac tham cang
giam (chénh léch d6 lun gifta cac nhén do 2-3 nhé hon nhiéu so
vGi 1-2). Diéu nay phu hgp véi biéu d6 ap suat do tai trong dap
giam dan theo chiéu sau.

4.3. Quan trdc dich chuyén ngang bé mdt

T6ng hop két qua quan trdc dich chuyén ngang bé mit tai cac
mat cit dugc téng hgp trong bang 2.

Két qua quan trac dich chuyén ngang bé mat cho thdy, dich
chuyén ngang Ién nhét tai cac mat mat cat 1a 4mm/ngay. Xét 6n
dinh téng thé clia khéi dap trong thdi gian chat tai, khong c6 dau
hiéu mat 8n dinh cta khéi dap, t6c d6 dich chuyén ngang khong
VUGt qua gid tri chuyén vi cho phép la 5mm/ngay.

4.4. Quan trdc dp lu'c nuéc 16 réng

Téng hgp két qué do &p luc nudc 16 réng theo két qua quan
trac tai cdc mat cat dugc trinh bay & bang 3.

Bang 3. T6ng hgp két qua do &p luc nudc 16 réng

Ap lycnudcl6 réng| Ap lucnucld rong
STT Mat cat Ky hiéu thiét bi ban dau sau khi xit Iy nén
(kG/cm?) (kG/cm?)

1 |Km13+579.98 |D33-PZ2  [0.834 0.618
D34-PZ1  [0.488 0.222

2 [Km13+639.98 |50 0o 1 oe, 0.698
D35-PZ1  [0.528 0.211

3 Km13+691.59 |1 0.709
D36-PZ1  [0.486 0.247

A Km13+739.98 5o 01500 0.721
D37-PZ1  [0.487 0.259

5 [Km13+789.99 |5 1 03 0.782
D39-PZ1  [0.31 0.215

6 [Km14+019.99 == oo —— 0.709
D40-PZ1 0.451 0.264

7 [Km14+039.98 | oo —— S 05 0.656
D41-PZ1 0.401 0.269

8 [Km14+079.99 |0 0 10906 0.781
D42-PZ1 0.385 0.274

O [Km14+119.98 | T 025 0.744
D43-PZ1 0.550 0.275

10 Km14+173.00 |20 -~ o3a 0.673

11 |Km14+279.98 |D46-PZ2  [0.869 0.512

Ap luc nudc 16 réng c6 thé gia ting trong qua trinh gia tai va
tiéu tan dan dudi ap lyc clia tai trong theo thai gian. Viéc suy giam
ap luc nudc 16 réng thé hién sy ¢ két nén dat va bién phap xi ly
nén mang lai hiéu qua.

4.5. Quan trdc dich chuyén ngang theo chiéu sdu

Dich chuyén ngang theo chiéu sau thé hién dich chuyén cac
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I6p dat th mat dat xudéng phia dudi khi chiu anh huéng cla tai
trong khéi dap. Hudng dich chuyén cha dao 1a vudng goc vaéi tim
dudng va hudng ra phia rudng (hinh 7). Két qué téng hgp dich
chuyén ngang tai cdc mat cdt dugc trinh bay trong bang 4.

LCurrent measuring values
Gi tido hEn s
P . 8d lech |03 Ech
ﬂp[;a]u Ca[;;h_) so vl | 5o wdi
AD A18D |chuky |chu ki
diu | tede
[mm] | (mm])
-0. -3. 34 -121 | B3.36 | 022
-1 -3 23 -5 | 7577 | 023 ——i
-1 -4 75 -1 | 8187 [ 023 -5,
-2, . 56 -136 | 8816 | 0.25 —a,
-2 -5 =154 BB 94.46 0.22 —=0,
-3. -5 -417 330 | 9635 | 0.z2 -
-3. -6. -572 83 931 | 020 —h
-4, -6. -5E1 74 G615 | 016 :
-4, -7 -584 32 | 7824 | 016 .
-5 -7 -6E5 575 | 7205 | 0I5 :
-5 —8. -578 488 | B355 | 007 e
-6 -8 -533 453 SB.67 0.14 .
—6. -9 -437 412 5055 | 0.2
-T. -9. -583 500 | d44.¥3 | 008
-T. -10. -743 654 | 3683 [ 0.03
-8 =10, -631 Sdd 26106 | -001
-8 -1 -506 413 16.50 | -0.03
-9 -11.6 -417 337 1317 | -0.04
-3 -12. -334 248 .27 -0.0¢
-10.0 | -12.E -273 33 6.91 -0.01
-10. -13. -254 ] 513 -0.03
-1 -13.E -221 35 3.60 0.02
-1 -14. 166 g0 245 0.05
-12.0 | -14.E -202 3 187 0.05
-12.5 | -15. -136 3 111 0.07
-13.0 | -15.E -145 53 0.35 0.07
-13. -16. -135 43 018 0.07
-14. -16.E -1 23 0.2z 0.05
-14. -17. -7 34 0.25 0.05
-15.0 | -17.E -134 42 0.2z 0.04
-15.5 | -18 -142 53 0.26 0.04
-16.0 | -18.E -154 T3 0.24 0.03
-16.5 | -19. -175 a7 0.03 0.04
-17. ~19.E -136 03 0.12 0.04
-17. -2 =217 33 0.03 0.01
-18.0 | -20. -235 44 -0.06 | 0.02
-18. -21. -250 57 -0.06 | 0.00
-19. -21.E -222 33 -0a0 | -0
-19. B -2d5 5§ -0.03 | 0.0
-20.0 | -22.6 | -256 B8 -0.07 | 0.00
-20.5 | - -283 ER -0.03 | 0.0

Bang 4. T6ng hop két qua quan trac dich chuyén ngang theo
chiéu sau

Bién d6 dich chuyén| Do sau dat dich
STT Mat cat Ky hiéu thiétbi| nganglénnhat | chuyénnganglén
(mm) nhat (m)
1 |[Km134+691.59 D35-INC 68.32 -7.0
2 [Km13+789.99 [D37-INC 54.54 6.5
3 |Km14+019.99 |D39-INC 44.30 -8.7
4 [Km14+119.98 |D42-INC 106.51 -3.5

Tu biéu d6 hinh 7 va bdng 4 cho thay chuyén vi ngang clia nén
dat yéu dudi nén dap 16n nhat khéng phai ndm trén mat ma & do
sau tir vai ba mét tra 1én tly thudc chiéu cao dap va tinh chat nén
dat yéu. Vi vay, vai nén dudng dap cao trén dat yéu, viéc bé tri hé
théng quan trac chuyén vi ngang theo chiéu sau la rat can thiét.

4.6. Téng hop ddnh gid hiéu qua xit Iy nén theo két qua quan
trdc

DO 6 két clia nén tinh theo ap luc nudc 16 réng dugc thong ké
trong bang 5.

Bang 5. Do ¢8 két clia nén dat yéu tinh theo ap luc nudc 16
réng

STT Mt cit Ky hiduthicebi | "% ¢ I;ftrgnt; ;;:)ap e
1 Kmi3+579.98 |D33-PZ2 P0.38
> Kkm13+639.98 Bgigg Zij_f,g
3 Km13+691.59 B:;ﬁg z;:g
4 km13+73998 02 s
5 Km13+789.99 Bgiig Z?jgi
6 |km14+019.99 B:g:ig zgjgi
7 Km14+039.98 ng:ig Zi%
8 |[Km14+079.99 Bi}:gg Z;:g;
0 Km14+119.98 Bg:ig 2(7);:
10 [Km14+173.00 Bg:ig 2%?
11 |Km14+279.98 |D46-PZ2 90.61

C6 thé thdy muic do c6 két cé su chénh léch theo chiéu sau,
cang xuéng sau thi d6 c6 két cang giam (PZ1 dat tai cao d6 -1.00
con PZ2 dat tai cao d0 tir-5.00 dén -6.10), tuc la hiéu qua xu ly nén
dat yéu bang bac tham cang giam.

T s6 liéu quan trac 14n bé mat, st dung phuong phap Asaoka
dé xac dinh d6 14n cudi cung va tinh toan dugc dé c6 két cling nhu
dd 1un con lai. Két qua tinh toan dugc so sanh véi gia tri tinh toan
theo ly thuyét va dugc téng hop & bang 6.

Bang 6. Bang phan tich hiéu qua xur ly nén theo két qua quan trac Iin mat

Chicu Két qua quan trac Thiét ké
STT Poan Chiéu | odip | (. vs | Dolincudi | Micdd |Dolndu| Docskét | Tongdo | Do lin
' dai (m) | < | LNbE G theo | c6kétU | dukién | trungbinh | linlén | dudy
mat (cm) Asaoka (cm) (%) (cm) (U%) nhat (cm) | kién (cm)
1 |P33 |Km13+539.98 - Km13+619.98 |80  |3.69 |834  |90.39 923 |7 88 82.59 |8.96
2 |D34 |Km13+619.98 - Km13+659.98 |40 461 |1023 |110.54 925 |82 91 1054 839
3 [P35 |Km13+659.98 - Km13+710.00 |50.02 |569 |98.8  |104.96 941 |62 92.6 104.99 |6.88
4 |P36 |Km13+71000 - Km13+760.98 |5098 |56  |1213 |132.13 91.8  |108 |90.6 107.42 | 9.1
5 |P37 |Km13+760.98 - Km13+80649 |4551 |639 |854  |92.34 925 |69 92 11624 |8.36
6 |D39 |Km13+97741 - Kml4+019.99 |4258 |808 |1275 |136.67 933 |92  |933 15965 |9.39
7 |DP40 |Km14+019.99 - Km14+059.98 |39.99 |7.64 |80.8 |88.46 913 |77 89.8 9248|857
8 |D41 |Km14+059.98 - Km14+099.99 |40.01 |7.01 |80.2  |86.49 927 |63 88.7 9556 | 9.91
9 |D42 |Km14+099.99 - Km14+139.98 |39.99 |607 |882 |94.56 933 |64  |888 8819 |9.11
10 |P43 |Km14+139.98 - Km14+194.01 |5403 |489 |838  |90.83 923 |7 84.5 7327 |10.72
11 |D46 |Km14+19401 - Km14+310.00 |116 |29 |751  |815 922 |64 76.6 3648 | 8.62
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Tirbang 6 ta thay do Itn tinh toan theo ly thuyét cé su sai khac so véi
phuong phap Asaoka, trong do6 I6n nhat tai D46 la -55.2%, tiép theo la
D37 la +25.9%, cac mat cat con lai sai khac dudi 20%. Chiéu dap tai D46
nho (2.19m) nhung d6 Itn quan trac dugc xap xi véi cac doan lién ké cd
chiéu cao dap 16n hon nhiéu (D43-4.89m; D42-6.07m, D41-7.01m va
D40-7.64m). Nguyén nhan cla hién tugng nay cé thé do viéc cdm bac
tham gdy xdo dong trong Idp dat yéu, pha vé trang théi can bang ban
dau clia nén dat yéu.

Vi thai gian chd [in 6 thang, d6 ¢6 két (=90%) va d6 Iin du tir két
qua quan tric Iin mat thda man yéu cau theo tiéu chudn hién hanh.

Tu bang 5 va bang 6 c6 thé thay do c6 két tinh theo két qua quan
trac ap luc nudc 16 rdng nhd hon dd ¢é két tinh theo két qua quan trac
Itn bé& mat. Tuy nhién, mdc do chénh léch khéng nhiéu.

4.7.Ban lugn

4.7.1. Vé viéc phan tich dir liéu quan tréic

Theo quy dinh trong tiéu chuén hién hanh cda Viét Nam [1, 2] méi
chi yéu cau vé biéu dé quan hé gilia d6 IUn theo thdi gian Ung véi véi
chiéu cao dap. Dua vao dudng cong dé Iin ¢ két theo thai gian trén
biéu d6 nay dé€ dubao do Itn con lai theo cac phuong phap sau: Phuong
phap 3 diém, phuong phap Hyperbolic, phuong phap Asaoka. Do do,
can bd sung thém biéu d6 tr dit liéu quan trac dé lam can cir danh gia
6n dinh nén dudng sau:

- Biéu d6 quan hé theo thdi gian giiia dich chuyén ngang va ap luc
nudc 16 réng véi chiéu cao dap;

- Biéu db theo thai gian téc d6 lun, téc dé dich chuyén ngang véi
chiéu cao dap;

- Bi€u d6 quan hé gitia do |un tuc thai, d6 tang &p luc nudc 16 rong,
dich chuyén ngang Ién nhét véi chiéu cao dap;

- Bi€u d6 méi quan hé gidia d6 Itn tiing 16p, dich chuyén ngang, 4p
luc nuGc 16 rdng theo d6 sau.

4.7.2. V€ tiéu chi ddnh gid &n dinh nén duong

Yéu ciu vé én dinh trong qué trinh thi cong nén dap trén dat yéu
theo tiéu chudn Viét Nam [1, 2], t6c d6 Iin khéng vugt qua 10mm/ngay,
t6c d6 chuyén vi ngang khdng vuot qua 5mm/ngay. Tuy nhién, nhiéu
trudng hop, téc d6 1in hodc dich chuyén ngang clia nén dat I6n hon gia
tri quy dinh trén nhung nén dudng van 6n dinh va ngugc lai, téc d6 lun
hodc dich chuyén ngang clia nén dat nhoé hon gia tri quy dinh trén
nhung lai khong 6n dinh. Vi vay, can c6 thém cac can ci dé cling ¢6 cho
viéc danh gia 6n dinh nén dudng nhu sau:

- Khi t6¢ d6 d6 lin hoic t6c d6 dich chuyén ngang trong hai ngay
lién ti€p vugt qua 60% gia tri giGi han trén hodc trong ba ngay lién tuc
vugt qua 40% gié tri giGi han, can canh bao nguy co méat 6n dinh;

- Khi t6c d6 dé lun hodc t6c do dich chuyén ngang gan bang gia tri
giGi han, nén st dung phuong phap va dir liéu quan trac khac dé phan
tich téng hgp, danh gia tinh &n dinh cda nén dudng.

- Khi dudng cong chiéu cao dap va do 1t tuc thai hodc dudng cong
chiéu cao d3p va dich chuyén ngang xuat hién diém uén sau khi dat dén
chiéu cao ddp nhat dinh va d déc sau diém uén I6n hon gap déi dd déc
trudc diém uén, can canh bao nguy ca mat 6n dinh;

- Khi tai trong clia nén dudng va diéu kién xung quanh khong thay
ddi, néu dudng cong theo thai gian clia d6 1un, dich chuyén ngang, ap
luc nuGc 16 réng v.v... c6 diém ubn va dd déc sau diém udh 16n hon gap
d6i dé déc trude diém udn, can cdnh béo nguy ca mét én dinh;

- Khi tai trong clia nén dudng va diéu kién xung quanh khéng thay
d6i, néu thai gian tang cda téc do do lun, téc do dich chuyén ngang, ap
Iuc nuidc 16 réng v.v... vugt qua 60 ngay, can canh bao nguy co mat én
dinh;.

4.7.3. Vétiéu chi diéu kién dé tai dé thi cong mdit duoing

Theo tiéu chuan TCCS41:2022 [1] diéu kién dé dé& tai thi cong mat
dudng la d6 1un du phai nhé hon gia tri cho phép tuy thudc vao vi tri

doan nén dap va cdp hang dudng. Tiéu chudn TCVN9355:2013 [2] ap
dung cho gidi phap x ly nén dat yéu bang bac thdm cé quy dinh thém
dod <6 két phai dat =90%. Tuy nhién, ti két qua téng hop & bang 6 va
biéu d6 quan hé do Iun theo thdi gian, mdc du cac doan xU ly nén dat
yéu dudng dau cau Cliu An da thda man ca hai yéu cau trén nhung téc
do 1an sau khi d& tai lam mat dudng con rét I6n (xap xi 10cm trong thoi
gian dudi mdt ndm), nguy ca gay huhdng mat dudng cap cao.

Tiéu chuan thiét ké nén dudng JTG D30:2015 [5] clia Trung Quéc cd
quy dinh quan trac 2 thang lién ti€p, méi thang do Iiin khong vuot qua
5mm, thod man yéu cau trén mdi dugc dé tai dao dudng va bat dau cho
phép rai mat dudng. Van dung quy dinh trén vao doan dudng dau cau
Clu An, tién hanh quan tric thém 3 thang dé dat dugc tiéu chi dé lun 2
thang lién tiép, moi thang khéng vuot qua 5mm mdi da tai. Quan sét
thuc t€ sau 9 thang dua dudng vao khai thac chua thay hién tugng lan
léch gilta dudng va cau. Clng theo tiéu chi trén ap dung cho dudng dau
cau Tan Vi - Lach Huyén da dua vao khai thac dugc gan 7 nam ciing
khong thay cé hién tuong lun léch tai pham vi dudng dau cau. Vi vay,
ngoai viéc quy dinh do IUn con lai sau khi dua dudng vao st dung nhu
tiéu chuan hién hanh clia Viét Nam, can b sung thém tiéu chi dé Iin 2
thang lién ti€p, moi thang khong vugt qua 5mm. Day la tiéu chi rat
thuan loi cho cong tac quan trc do két qua co thé tinh toan truc tiép va
dua vao budc tinh toan thiét ké cling rat don gian.

5.KET LUAN

T két qué quan trac 1 mat cat tu ddng va 10 mat cit tha cong trén
doan dudng dau cau Clu An, tinh Hung Yén c6 chiéu dai khoang 500m
vdi hé thng quan trac Ian bé mat, 1un sau, chuyén vi ngang trén bé mat,
chuyén vi ngang theo chiéu sau va ap luc nudc 16 réng, sau khi phan tich,
kiém tra, xrly s6 liéu c6 thé dua ra mot s6 két luan nhu sau:

- Tu két qua quan tric chuyén vi ngang theo chiéu sau va chuyén
dich ngang bé mit cho thdy nén dudng dam bao én dinh, hién tugng
day troi khong dang ké.

- K&t qua do dé Itn theo chiéu sau va do ap luc nudc 16 réng tai cac
d6 sau khac nhau trong nén dat yéu cho thdy cang xuéng sau thi hiéu
qua x{ ly nén dat yéu bang bac tham cang gidm. Diéu nay cling dat ra
bai toan Iua chon chiéu sdu cdm bac tham t6i uu vé kinh té va ky thuat.

- DO 6 két ctia nén dat tinh theo két qua quan trac ap luc nudc 16
réng va ban do lin mat xdp xi nhau dam bao d6 tin cdy cla két qua
quan trac va hiéu qua clia giai phap xt ly nén dat yéu bang tham.

- Can b sung céc biéu d6 quan hé theo thai gian gitia d6 lun, téc d6
lan, dich chuyén ngang, téc d6 dich chuyén ngang, ap luc nudc 16 réng
vdi chiéu cao dap dé lam can clr dua ra cac tiéu chi danh gia 6n dinh nén
dudng.

- B8 sung tiéu chi téc do lun 2 thang lién ti€p, méi thang khéng vuot
qua 5mm lam cén ci dé tai lam mat dudng. Tiéu chi nay dp dung cho ca
budc tinh toan thiét ké va cdng tac quan trac trong qua trinh thi cong.
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Cac yéu t6 tac dong dén coéng tac quan ly,
van hanh hé théng co sé dir lieu vé dinh muc

va gia xay dung

Factors affecting the management and operation of the database system on construction

norms and prices

> TS TRAN VAN KHOI', THS DANG XUAN DAT?
"Nguyén Pho vu trudng Vu Kinh té xay dung, Bé Xay dung
Trung tam tu van kinh té xay dung. B Xay dung

TOM TAT

He thang dinh mirc va gia xay dung ca vai tro dic bigt quan trong,
|3 cong cu co ban trong quan ly ddu tr xay dung. Vige xay dung,
quén ly he thang dinh mirc va gia xay dung rét phic tap ca lien quan
d&n nhigu nganh, linh vuc dau tu, lien quan dén nhiu chi thé quén
Iy tir Trung veng dén dia phuong, hé thang dinh mirc va gig xay dung
durge quén Iy st dung trong mét qué trinh dai va thuing xuyén bign
dang thay ddi theo thi gian. Viec xay dung va quén Iy van hanh he
thing co o dir ligu (CSDL) vé dinh mirc xay dung, gia xay ding cang
trinh va chi sd gia xay dung sé giap cho viéc kiém sot chi phi dau
tur xay dung dugc kip thiri phi hop vai muc tigu quén 1y, pha hop vai
muc tiéu yéu cAu cia chuong trinh chuyén ddi sd Dudc gia ciing nhu
nhiém vy chuyén ddi s cia nganh Xay dung. Qud trinh quén Iy van
hanh he thang CSDL vé dinh mirc va gia xay dung chiu tac dong coa
nhiéu y&u td ca chi quan va khach quan. Bai vigt nhm nhan dign va
danh gia mirc do tac dong cla céc yeu td nay, danh gig thue trang
viec quan Iy van hanh he thang CSDL dinh mic, gia xay dung va kign
nghi mgt s ndi dung nham nang cao chat lwgng quéan Iy van hanh
hé thaing CSDL vé dinh mic xay dung, gia xay dung cang trinh va chi
s gid xay dung.

Tir khaa: Lo sér di ligu; dinh mitc va gig xay dung; cac y8u td tac
dang.

ABSTRACT

The system of construction norms and prices plays a particularly
important role and is a basic tool in construction investment
management. The construction and management of the construction
norms and prices system is very complex, involving many industries and
investment fields, involving many management entities from central to
|ocal levels, norms and prices systems. Construction is managed and
used over a long process and often fluctuates over time. Building and
managing and operating a database system on construction norms and
prices will help control construction investment costs to be updated
promptly in accordance with management goals and objectives.
requirements of the National digital transformation program as well as
the digital transformation tasks of the Construction industry. The
process of managing and operating the database system on construction
norms and prices is influenced by many factors, both subjective and
objective. This article aims to identify and evaluate the impact of these
factors, evaluate the current status of database system management
and operation, construction costs and recommend some contents to
improve the quality of database management. Managing and operating
the database system on construction norms and prices.

Keywords: Database; construction norms and prices; impact
factors.

1. VAITRO VA TAM QUAN TRONG CUA HE THONG CSDL

Xay dung hé théng CSDL vé dinh mc va gia xay dung la mét trong
nhimng nhiém vu thudc BEé an 2038 dugc Thi tudng Chinh pha phé
duyét nam 2017 véi muc dich gép phan hoan thién hé théng dinh mdic
va gia xay dung tir d6 nang cao hiéu qua dau tu, tao thi trudng xay dung
minh bach, chéng that thoat, lang phi trong dau tu xay dung. Trén co
s& do, hé théng CSDL vé dinh muc va gia xay dung dugc Bo Xay dung
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dua vao ké hoach chuyén déi s6 nganh Xay dung giai doan 2020 - 2025,
dinh hudéng dén nam 2030.

Theo quy dinh tai khoan 1 Diéu 28 ctia Nghi dinh s6 10/2021/Nb-
CP ngay 09/02/2021 ctia Chinh pht vé quan ly chi phi dau tu xay dung:
Hé théng CSDL vé dinh mitic xay dung, gia xay dung céng trinh va chi
s6 gia xay dung la mot bo phan cta hé théng théng tin, co s dir liéu
quéc gia vé hoat dong xay dung theo Luat Xay dung. Tai khoan 1 Biéu
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29 ctia Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021, quy dinh: Bd Xay
dung c6 trach nhiém xay dung, quan ly, van hanh va kiém soét toan
dién hé thong co s& dir liéu trén pham vi ca nudc.

Hé théng CSDL vé dinh muic xay dung, gia xay dung cong trinh va
chi s6 gia xay dung la dau méi két n6i cac thong tin, ditliéu vé dinh muic
xdy dung va gié xay dung do cac Bo, nganh, cic dia phuong va cic té
chtic c6 lién quan dén hoat dong xay dung ban hanh, cong bé gop
phan lam minh bach théng tin trong hoat déng dau tu xay dung.

Hé théng CSDL nham tap hop va khai thac, st dung danh muc
théng tin, dit liéu dinh muc, gia xay dung va chi sé gia xay dung. Khai
thac, sttdung thong tin, ditliéu dinh muc, gia xay dung va chi sé gia xay
dung do BO Xay dung, cac B6 quan ly cong trinh xdy dung chuyén
nganh, UBND céc tinh, thanh phé va S& Xay dung céac dia phuong ban
hanh, cong bé. Ngoai viéc tim kiém, tra ctiu, téng hgp, so sénh s6 liéu,
con ¢6 thé st dung cac phan mém dung chung nhu: Phan mém lap du
toan, tinh toan chis6 gia xay dung, tinh suat vén dau tu dé€ phuc vu cong
tac lap va quan ly chi phi dau tu xay dung. Trén hé thong, ngusi dung
con ¢b thé tra cliu céc van ban quy pham phap luat trong linh vuc quan
ly chi phi dau tu xay dung; trao d&i thong tin, thao luan céc van dé
chuyén mén; cac don vi san xuat va kinh doanh vat liéu xay dung, may
va thiét bi xay dung c6 thé quang b4, gidi thiéu théng tin vé gia va san
pham, thiét bi phuc vu cho nganh xay dung,...

Day cling la mot trong nhing hé théng CSDL tién phong hudng
dén qua trinh chuyén déi s6 trong cong tac quan ly nha nudc ctia B6
Xay dung, la dau méi két néi cac thong tin, dirliéu vé dinh miic xay dung
va gia xdy dung do céc Bo, nganh va cac dia phuong ban hanh, céng
b8, gép phan lam minh bach théng tin va phong chéng that thoat, lang
phi ngan sach.

Hé théng CSDL la kho di liéu 16n va la kho dit liéu vé dinh mdic va
gia xay dung tap trung, diing chung dau tién ctia nganh Xay dung. Véi
théng tin ditliéu dugc chudn hoa, dong b, tap trung va cung cdp mién
phi cing cac phan mém, tién ich kém theo, hé théng CSDL sé la céng
cu hiiu hiéu gép phan nang cao chat lugng cong tac quan ly chi phi phi
trong hoat dong dau tu xay dung.

2. CACYEUTO TACDPONG PEN QUAN LY VAN HANH HE THONG
CSDL VE DPINH MUC XAY DUNG, GIA XAY DUNG CONG TRINH VA
CHi sO GIA XAY DUNG

2.1 Cac ndi dung chii yéu cia hé théng CSDL vé dinh muic va gia
xay dung

Dé nang cao hiéu qua quan ly chi phi dau tu xay dung, hé théng
CSDL vé dinh muic va gia xay dung dugc xay dung vdi cac ndi dung
chu yéu:
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7 VCéc ndi dung CSDL ve djnh mdcva gid xay dung

2.2 Mét s6 khé khan trong viéc quan ly van hanh CSDL vé
dinh muic va gia xay dung

Do tinh phtc tap va khéi lugng d6 sé vé CSDL lién quan dén
dinh muic va gia xay dung trong diéu kién ndi dung nay mdi bat dau
dugc trién khai trong thuc té€, mac du da dat dugc mot s két qua
nhat dinh tuy nhién viéc quan ly van hanh hé théng CSDL vé dinh
muc va gia xay dung con boc 16 mot s6 ton tai han ché, bat cap, dan
dén hiéu qua chua that sy cao, mét s6 Bo, nganh va dia phuong
chua ndm bat va hiéu ré vé muc dich, y nghia clia hé théng ca sé dit
lieu dan dén chua tham gia, chua tich cuc cap nhat kip thai thong
tin, dtliéu ciing nhu khai thac, sirdung théng tin ditliéu va cac phan
mém tién ich cla hé théng dé phuc vu cdng tac chuyén mén vé
quan ly chi phi dau tu xay dung.

Vé phia céac dia phuong, cu thé la S& Xay dung cua cac tinh,
thanh phé la don vi dadu méi chiu trach nhiém téng hgp cap nhat
théng tin dit liéu vao hé théng buéc dau con gap khé khan trong
viéc ban hanh quy dinh noi bé vé viéc quan ly, st dung tai khoan
cla hé théng CSDL dé cap nhat dt liéu va khai thac théng tin dit liéu
phuc vu céng tac chuyén mén ctia don vi. Kho khan do khéi lugng
cOng viéc cla cac ca quan chuyén mén cla dia phuong dugc phan
cap rat Ion, trong khi nguén luc vé bién ché con nhiéu han ché gay
kho khan trong viéc bé tri nhan su thuc hién cong tac sé héa va cap
nhat di liéu vao hé théng.

V& viéc b8 tri kinh phi t& chuc thuc hién, hién ca quan quan ly
nha nudc vé linh vuc cong nghé thong tin chua ban hanh dinh muic
chi phi cho céng tac quan ly van hanh va céng tac thu thap, téng
haop, s6 hda dt liéu dan dén thi€u cc s& dé cac co quan, té chuc lap
duy toan kinh phi hang nam trinh cap c6 thdm quyén phé duyét, lam
cd s& dé t6 chuic thuc hién viéc quan ly van hanh, cdp nhat thong tin
dr liéu vao hé théng.

Vé phia don vi truc ti€p quan ly van hanh hé théng, day la hé
théng mdi, véi nguén nhan lyc va kinh phi van hanh con han hep
trong khi khéi lugng dit liéu dugc cap nhat tur cac B, nganh, dia
phuong trén ca nudc vao hé thong la rat 16n. Bén canh do, cac dia
phuong, don vi chua c6 nhiéu thdi va nhan sy chuyén mén cho viéc
téng hop, cap nhat dit liéu va st dung hé théng dan dén céng tac
hudng dan, tap huan, gidi dap thadc mac va ra soat, phé duyét ditliéu
con tén kha nhiéu thoi gian. Vi nhitng phat sinh trong qua trinh
hoat dong clia hé théng cling can c6 thdi gian dé x{ ly.

2.3 Cac yéu té tac dong dén quan ly van hanh CSDL vé dinh
muic va gia xay dung

DéE xac dinh cac yéu té tac dong dén cong tac quan ly van hanh
hé théng vé dinh muc va gia xay dung nhém tac gia da can c vao
thuc tién trién khai hé théng CSDL trong thdi gian vira qua, phéng
van cac chuyén gia clia Bé Xay dung, Cuc Kinh té xay dung, Vién
Kinh té xay dung, cac chuyén gia clia mot s6 bd chuyén nganh, cac
can bd tham gia cap nhat dir liéu, sir dung hé théng tai cac dia
phuong, déng thai can clr béo cao, phan héi clia S& Xay dung cac
dia phuong, cac bé quan ly cong trinh xay dung chuyén nganh va
cac don vi tu van,... Két qua da chi ra dugc cac yéu t6 tac dong va
dugc sdp xép theo muic d6 tac ddong dén qua trinh quan ly van hanh
co s& dit liéu va gia xay dung bao gém: (xem bang 1)

Nhu vay két qua danh gia cac yéu té tac dong dén cdng tac quan
ly van hanh hé théng CSDL vé dinh muc va gia xay dung cho thay,
6 rat nhiéu yéu té tac dong dén chat lugng quan ly van hanh hé
théng CSDL vé dinh muic va gia xay dung trong d6 c6 mot sé yéu td
tac dong rat manh la: Kinh phi xay dung, quan ly van hanh hé théng
CSDL tai B6 Xay dung; Kinh phi cho céng tac téng hop, s6 hoa, cap
nhat dirliéu vao hé théng CSDL tai cac dia phuong va cac Bé chuyén
nganh; S6 lugng ngudn nhan luc thuc hién quan ly van hanh CSDL;
Nang luc ctia can bo tham gia quan ly van hanh CSDL; Tinh phc tap
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Bang 1
L) Yéu té tac dong Muic do tac déng
1 Kinh phi xay dung, quan ly van hanh hé théng CSDL tai Bé Xay dung Rat manh
5 Kinh phi cho céng tac téng hap, s6 hod, cap nhat di liéu vao hé théng CSDL tai cac dia | Rat manh
phuong va céc B6 chuyén nganh
3 S6 lugng nguédn nhan lyc thuc hién quan ly van hanh CSDL Rat manh
4 Néng luc clia can bd tham gia quan ly van hanh CSDL Rat manh
5 Tinh phtic tap clia cau tric dit liéu dinh muc va gia xay dung Rat manh
6 Su thay d6i clia ca ché chinh sach vé quan ly chi phi dau tu xay dung Manh
7 Trang thiét bi phuc vu quan ly van hanh CSDL Manh
8 Chat lugng hé théng phan mém quén ly CSDL Manh
9 Su thay d8i clia cdng nghé xdy dung va bién déng gia xay dung Manh
10 | Cac ché tai vé xay dung, quan ly va khai thac hé théng CSDL Rat manh
11 | Suquan tdm chi dao diéu hanh ctia lanh dao Bé, nganh va dia phuong vé hé thong CSDL Manh
12 | Suphdihgp gitta Cuc Kinh té xay dung véi S& Xay dung dia phuong va cac b chuyén nganh | Manh
13 Trach nhiém cung cap théng tin dit liéu vé dinh muc va gid xay dung clia cac dia phuong, bé | Rat manh
chuyén nganh

cla cdu tric dir liéu dinh muc va gia xay dung; Cac ché tai vé xay
dung, quan ly va khai thac hé théng CSDL; Trach nhiém cung cap
théng tin dir liéu vé dinh muc va gia xay dung clia cac dia phuong,
bd chuyén nganh. Day chinh la nhiing nguyén nhan chi yéu dan
dén céc kho khan trong qua trinh quan Iy van hanh hé théng co sé
d liéu vé dinh muic va gia xay dung.

3. MOT SO KHUYEN NGHI NHAM NANG CAO CHAT LUGNG
QUANLY VAN HANH HE THONG CSDL VE DINH MUC VA GIA XAY
DUNG

Trén co s& két qua danh gia vé muc do tac dong clia cac yéu té
anh hudng dén qua trinh quan ly van hanh hé théng CSDL vé dinh
mUc va gia xay dung, trong thai gian tdi can phai trién khai mot s6
ndi dung sau:

Hoan thién co ché chinh sach vé quan ly kinh phi va b6 tri da
kinh phi phuc vu cho cho cong tac xdy dung va quan ly va van hanh
hé théng CSDL vé dinh muic va gia xay dung ké ca tai B& Xay dung,
cac bd quan ly cong trinh xdy dung chuyén nganh va céac dia
phuong. Nghién ctu, xdy dung co ché thu hat nguodn luc tir xa hoi
cho céng tac xay dung, nang cap cong nghé, phan mém va va quan
ly van hanh hé théng CSDL.

Tang cudng céng tac tap hudn, phd bién, hudng dan viéc khai
thac, s dung hé théng CSDL dé cac té chuic, ca nhan hiéu ré vé muc
dich, y nghia cling nhu tich cuc st dung céc tién ich, cong cu dé khai
thac théng tin, d{ liéu tir hé théng phuc vu céng tac chuyén mon
vé quan ly chi phi, tranh lang phi ngudn dir liéu tap trung.

Slta d6i, b6 sung cac quy dinh vé hé théng co s& dii liéu vé dinh
muc va gia xay dung mét cach rd rang, cu thé hon vé nguyén tic
xay dung, quan ly hé théng; trach nhiém cta Bé Xay dung, trach
nhiém cla cac B6 quan ly cong trinh xay dung chuyén nghanh,
UBND cap tinh va céc chui thé c6 lién quan trong xay dung, quan ly
van hanh, cap nhat va kiém soat théng tin, kém theo ché tai cu thé.

C6 chinh sach khuyén khich cac té chuic, ca nhan hoat déng
trong linh vuc xay dung tham gia, cung cép thong tin vao hé théng
CSDL dé c6 nguén théng tin d liéu thi trudng phong phu, gop
phan lam minh bach thong tin va gitp cac co quan quan ly nha nudc
ndm bat dugc théng tin thi trudng kip thai, chinh xac.

B& sung, tang cudng dao tao, nang cao chat lugng ngudn nhan
luc tai don vi quan ly van hanh cling nhu tai cac S& Xay dung dia
phuong va cac bd chuyén nganh du dé tham gia quén ly van hanh,
cap nhat théng tin va khai thac st dung dir liéu ti hé théng tir dé
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gdp phan nang cao chat lugng cdng tac quan ly chi phi dau tu xay
dung.

KET LUAN

Viéc xac dinh dugc cac yéu t6 tac ddng va muic d6 tac dong cua
cac yéu té nay dén qua trinh quan Iy van hanh hé théng dinh muc
va gia xay dung sé gilp cho céc chi thé c6 lién quan dén quan ly chi
phi dau tu xay dung cong trinh c6 cai nhin thuc tién va khoa hoc
nham hoan thién hé théng CSDL ¢6 tinh chat rat phic tap nay,
nham thuan tién cho viéc quan ly hé théng théng tin CSDL vé chi
phi dau tu xay dung.
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