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TOM TAT: D& gidi quyét cac van dé cip bach vé tic
nghén giao théng va 6 nhiém maéi trudng, Ha Néi va
TP. H& Chi Minh hién dang trién khai mét loat tuyén
metro ndi d6. Thi cong cac tuyén metro trong diéu
kién dia chat dat yéu tai cac thanh phé déi mat nguy
co mat 8n dinh dan dén nhiéu hau qua nghiém trong
nhu sut [4n 16N va sap dé cac céng trinh 1an can. Bai
bao phan tich vé 8n dinh trong qua trinh thi céng
ham metro tfrong diéu kién dat yéu tai du an tuyén
metro s& 1 TP. H6 Chi Minh. Cac tac gid dé xuat mot
sé gidi phap nhdm dam bao 8n dinh qua trinh thi
coéng cho cac du an ham metro sap téi tai Ha Nbi va
TP. H6 Chi Minh.

TU KHOA: On dinh, thi cdng ham, sut lun, dat yéu,
dé thi.

ABSTRACT: In order to solve recent problems of
traffic congestion and environment pollution, many
metroline projects have been carried out in Hanoi
and Hochiminh city. With soft soil conditions in these
cities, the tunnelling work faces many challenges,
in which the unstability issues could lead to serious
damages of large settlements and the collapse of
nearby buildings. The paper presents some problems
occured when tunnelling in soft soil conditions
in Vietnam, in particulary, in the Metroline No.1 in
Hochiminh city. Based on the back analysis, some
solutions for ensuring the stability of the tunnelling
process are proposed for the near future tunnelling
projects in Hanoi and Hochiminh city.
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1.DAT VAN BE

Hién nay, dé gidi quyét cac van dé tac nghén giao théng
va 6 nhiém méi trudng, Ha Néi va TP. H6 Chi Minh da va dang
trién khai xay dung cac tuyén metro noi dé. Do diéu kién dat
yéu, thi cdng ham déi mat véi nhiéu khé khan nhu méat én
dinh khi thi cong, gay Iin mat dat 16n... Dac biét, khi tuyén
ham metro dugc thiét ké nam duéi cac khu vuc déng dan
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cu, ¢6 nhiéu cong trinh lich st nhu trung tam Ha Noi va TP.
HO6 Chi Minh. May thi cdng ham st dung tai cac du an metro
& Ha Noi va TP. H6 Chi Minh la may dao ham co khién dao
(TBMs). Cong nghé nay hién dugc st dung phé bién tai cac
du &an ham trén thé gisi nhu & Paris, Barcelona... véi nhiéu
uu diém nhu thai gian thi cdng nhanh, muic dé tu dong héa,
an toan va gidm thiéu dnh huédng dén cac cong trinh. Tuy
nhién, thi cdng trong diéu kién dia chat dat yéu, phuic tap tai
Ha N6i va TP. H6 Chi Minh tiém &n cac nguy co mat 6n dinh.
Nguy cg nay dén tur nhiéu nguyén nhan nhu ap luc guong
dao qua 16n hodc qua nhé, xuat hién cac khe nut trong dat...
Mat 6n dinh qué trinh thi cdng ham cé thé dan dén hu héng
cac cong trinh 1an can, hé théng giao thong bé mat... Nhiéu
du an trén thé gidi da ghi nhan su ¢6 mat én dinh trong qua
trinh thi cdng gay sap d6 cac cong trinh nhu du &n thi céng
ham tai Munich (Buc), tai San Paolo (Brazil) (Hinh 1.1) [2].

Do vay, dam bao 6n dinh qua trinh thi céng la quan
trong va mang tinh chat quyét dinh déi vai su thanh cong
cla du an. Noi dung bai bao trinh bay cac van dé mat én
dinh khi thi cong va dé xuat mot sé bién phap dam bao 6n
dinh trong qua trinh thi cong ham metro.
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Hinh 1.1: Sut lin I6n trén bé mat tai du dn hdm & Sao Paolo,
Brazil [2]

2. MOT SO VAN PE KHI THI CONG HAM METRO
TRONG DIEU KIEN DPAT YEU TAI VIET NAM

Dia chat khu vuc Ha Noéi dugc cdu tao tir cac tram tich
mém rdi dé ti c6 bé day Ién nam trén cac da géc. Vé cau
tao, |dp tram tich dé tu thay ddi tir 80 - 150 m bao gém cat



hat tirtrung dén tho 1an dam san va cudi, séi. Phan phia trén
day (35-45-50) m bao gém céc I6p dat mém rdi cd ngudn
gdc, thanh phan, tinh chat khac nhau, phan bé theo dién
va chiéu sau phuc tap. Trén co s s6 liéu dia chat, Doan Thé
Tudng (2000) [4] da chi ra moét s6 vi tri trén dia phan Thanh
Tri va khu vuc Nam Tur Liém, Bac Tur Liém, Dong Anh, Gia Lam
yéu cau can cé cac gidi phap ky thuat bé trg khi thi cong
ham. Khu vuc thuan Igi cho thi céng ham bao gom mot s6
Nnai & BAcTU Liém, Nam TUr Liém va khu vuc ndi thanh Ha Noi.
Tuy nhién, véi chiéu sau ham du kién thiét ké nam tir 15 - 40
m ké tir mat dat, viéc thi cong tuyén ham nhat thiét phai cé
mot s6 gidi phap dam bao 6n dinh qua trinh thi cong.

Dia chat khu vuc TP. H6 Chi Minh dugc cau tao bdi cac
tram tich Kainozo, sap xép trén moéng cling Mezozoi. C4u tric
dia chat phuc tap, c6 thé chia thanh hai phan: phan trén gébm
cac tram tich mém dinh véi bé day 10 - 30 m va phan dudi
g6ém cac tram tich mém rgi [4]. Theo quy hoach ctia TP. H6 Chi
Minh, cac cong trinh ngam sé phat trién tGi do sdu 30 m, trong
vling chli yéu dat da clia cac tang Trang Bom, Thu Bc, Ct Chi,
Binh Chanh, Can Gi va cac tram tich Holocen. Tuyén metro s6
1TP.H6 Chi Minh dugc thiét ké va thi cong véi d6 sau tir 15 - 20
m vGi tuyén Tay va do sau 20 - 30 m véi tuyén Dong.

Tai du an metro s& 1 TP. H6 Chiva du an metro s6 3 tai Ha
Noi, mady dao ham can bang ap luc dat (EPB) dugc st dung.
Dung dich dao dugc sirdung dé€ dam bao én dinh clia nén dat
xung quanh khi tién hanh dao ham. Dung dich nay c6 thé la
bentonite hodc cac hda chat chuyén dung nhu polymer hoac
bot nhua. Cac dung dich thdm thau vao dat phia trudc guong
dao va tao ra d6 cling thich hgp cho cac lugi cit ciia may dao
ham. Théng thudng, dp luc guong dao dugc lua chon theo
diéu kién dia chat va do6 sau dat ham. Diéu kién mat 6n dinh
trong thi cong ham xay ra khi &p luc dung dich tai guong dao
qua nhé hoac qua Ién. Khi 4p luc dung dich qua nhé, khong
du ngan dat chuyén dich vao buéng dao, dat phia trugc sé
dich chuyén vao may dao ham véi khéi lugng 16n va gay lun
& phia trén mat dat. Nguac lai, néu ap luc guong dao qua lén
€6 thé gay nut trong khéi dat phia trén dudng ham hoac day
toan bd hodc mét phan khaéi dat 1én, dan dén dung dich dao
sé thoat ra ngoai va ap luc guong dao giam doét ngot, dat sé
dich chuyén vao buéng dao véi khéi lugng 16n. Su ¢6 nay gay
sut 1Un 16n, tao ra hé tr than & phia trén mat dat. Thuc té khi
thi cong du an tau dién ngam metro sé 1 TP.H6 Chi Minh, hién
tugng day tréi do st dung ap luc qua cao da xay ra va duy én
da phai diing thi cong tam thai dé xtt ly su ¢é (Hinh 2.1).
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Hinh 2.1: Dung dich thodt ra trén mat duong
khi thi céng du an metro s6' 1 TP, H6 Chi Minh [8]
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Hinh 2.2: So sénh ap luc guong dao tir tinh toan va thuc té
tai du én metro s6 1 TP. H6 Chi Minh [9]

Nhu da dé cap, van dé quan trong khi thiét ké thi céng
ham la xac dinh &p luc dung dich can thiét st dung tai
guong dao va khoang tréng phia sau may dao ham. Cac
mo hinh thuc nghiém va ban thuc nghiém dé xuat béi cac
tac gia Anagnostou va Kovari (1994) [1], Jancsecz va Steiner
(1994) [5], Broere (2001) [2] thudng dugc st dung trong tinh
toan xac dinh ap luc dung dich nhé nhat. Ap luc dung dich
I&n nhat trong thi cdng ham nham tranh hién tugng déy troi
vGi cac mo hinh tinh dugc néu trong nghién ciiu clia Broere
(2001) [2] va Vi Minh Ngan (2016) [7]. Tac gia VG Minh Ngan
(2022) [8] da phan tich va tinh todn lai 4p luc guong dao va
so sanh vdi thuc t€ do dac tai hién trudng thi cong tai du én
metro s6 1 TP. HO6 Chi Minh (Hinh 2.2). Tac gia nhan thay, ap
luc guong dao st dung thuc té tai du an c6 gia tri tuang déi
I&n va gan véi can trén, diéu nay co thé dan dén viéc hinh
thanh khe nut trong nén dat trong qua trinh thi céng.

3.DE XUAT MOT SO GIAI PHAP PAM BAO ON DINH
KHI THI CONG HAM TRONG PIEU KIEN DAT YEU TAI
VIET NAM

Khi thi cdbng ham trong moi trudng dat yéu bang may
dao ham TBM tai Ha No&i va TP. H6 Chi Minh thi c6 thé s
dung hai loai may dao ham c6 khién dao la may dao ham
st dung dung dich bun va may dao ham can bang ap luc
dat. Trong d6, may dao ham can bang ap luc dat da va dang
dugc st dung tai hai du an la du an metro s6 1 TP. H6 Chi
Minh va du &n metro s6 3 Ha Noi. Nham tranh cac hién
tuong mat 8n dinh va ddm bao an toan cho cac céng trinh
lan can, nhom tac gia dé xuat moét sé gidi phap sau:

- Giai phdp lua chon dung dich thich hop:
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Hinh 3.1: Lua chon dung dich theo thanh phén hat [6]
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Maidl (2012) [6] kién nghi chon dung dich chéng tai
guong dao cho cac may dao ham theo theo dudng cong
cdp phoi clia dat. Theo d6, cac may dao ham c6 thé strdung
dung dich bun théng thudng nhu bentonite hodc cac héa
chat chuyén dung nhu polymer hodc bot nhya. Cac dung
dich nay dugc phun véi dp luc cao tai guong dao hodc
khoang tréng phia sau may dao ham. Thong thudng, cac
hén hgp sadn pham dao bao gébm dat dao va dung dich
bun dugc van chuyén vé phia sau may dao ham va dugc
phan tach dé tai sit dung trén mat dat. May dao ham sur
dung dung dich bun thudng dugc st dung khi thi cong
ham trong diéu kién dat hat r&i nhu cat, séi. May dao ham
dang can bang ap luc dat thudng tron dat dao véi cac héa
chéat chuyén dung trong budng dao dé tao ra ap luc chéng
tai guong dao. Viéc lua chon loai may thi cdbng ham va loai
dung dich phu thudc vao cac yéu t6 loai dat, kich c& hat,
phan bé thanh phan hat, muc nuéc ngam, d6 tham, ap luc
chéng can thiét, @ mai mon va chiéu sau dat ham.

- Mét s6 gidi phdp vé thiét ké cdc théng sé thi cong cua
mady dao ham:

Théng thudng, may dao ham dao dién tich I6n hon so
vGi dién tich vo ham thiét ké, diéu nay dan dén lan bé mat
cling nhu chuyén dich ctia nén dat xung quanh. Do do, do
14n khi thi cdng ham phu thudc vao lugng dat dao du trong
qua trinh thi céng. Gia tri cia lugng dao du nay phu thuéc
vao cac thong sé ciia may dao ham nhu kich thudc bd phan
dao va hinh dang cta khién dao, chiéu dai may [7]. Do dé,
viéc han ché thiét ké cac doan cong trén tuyén ham cé thé
giam dugc lugng dao du. Ngoai ra, giam su kich thudc bo
phan dao c6 thé 1a mét gidi phap, tuy nhién gidi phap nay
sé gay khé khan trong qua trinh dao ham do tang luc ma
sat gilra thanh may dao ham va dat xung quanh dan dén
luc kich doi hoi rat I6n khi thi cong. Cac két qua nghién clu
vé lugng dao du [7], gid tri ap luc dung dich st dung anh
hudng rat I6n dén gia tri lugng dao du va doé lun trén bé
mat, dac biét c6 thé tao ra khd nang 1in bu. Do vay, néu
bom dung dich véi ap luc cao tai cac vi tri guong dao va
khoang tréng phia sau may dao ham c6 thé giam dugc do
[Gn trén bé mat. Tuy nhién, ky su thiét ké can tinh toan va
phan tich hién tugng day tréi khi thiét ké thi cong ham sur
dung ép luc dung dich gan gia tri can trén vi da xay ra hién
tugng nay tai du an metro s6 1 TP. H6 Chi Minh.

- Gidi phdp gia c6 bé mdt guong ddo, nén ddt xung quanh:

Khi thi cong ham trong diéu kién dat yéu, mot sé giai
phap gia c6 nén dat thudng duoc ép dung dé tang dé én
dinh va giam ltn bé mat. Giai phap gia c6 bang neo dat két
hop véi sai thuy tinh thudng dugc st dung tai mat guong
dao. Cac giai phap gia c6 nén dat xung quanh nhu khoan
phut via ap luc cao hodc bang hoa chat cing dugc s
dung tai khu vuc dat yéu, c6 nguy co cao nhu lan can cac
giéng hoac ti€p giap cac céng trinh quan trong. Chiéu dai
va pham vi gia c6 dugc xac dinh dua theo diéu kién dia chat
va théng s6 dudng ham. Tai Viét Nam, tai du 4n metro s6 1
TP. H6 Chi Minh, giai phap gia ¢ khu vuc lan can giéng da
cho két qua tét trong viéc dédm bao én dinh cla qua trinh
thi cong.

- Mét s6 gidi phdp trong diéu khién mdy thi céng:
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Van dé mat 6n dinh trong qua trinh thi cong ham do
mot s6 nguyén nhan hoat dong diéu khién may dao ham
nhu lua chon ap Iuc dung dich, hanh vi clia ngudi diéu khién
may dao ham... Ngoai ra, cong tac thiét k& cac hang muc
phuc vu thi cdng nhu phuong an van chuyén vat liéu, hé
thong chiéu sang cap dién... ciing anh hudng dén qua trinh
thi cong ham. Qua trinh thi cdng ham doi héi phai duoc
dién ra lién tuc, an toan, do vay ky su thiét k& phai nam bat
dugc trinh tu cac cong viéc can thiét khi thi cong ham, danh
gia dugc rui ro va hau qua clia qua trinh thi cong. Dua trén
kinh nghiém thi cong, ky su thiét ké cling nhu thi cong c6
thé dé xuat cac gidi phap phu hgp cho tiing tinh huéng cu
thé trong qua trinh thi cdng ham metro nhu trén Bang 3.1.

Bang 3.1. M6t s6 nguy co va gidi phdp dam bdo 6n dinh
qua trinh thi céng ham
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4, KET LUAN VA KIEN NGHI

Dé& gidi quyét cac van dé vé tic nghén giao thong do
thi va 6 nhiém méi trudng, cac du an xay dung tau dién
ngam metro da va dang dugc trién khai & Ha Noi va TP. HO
Chi Minh. Tuy nhién, do thi céng trong diéu kién dat yéu va
dudi khu vuc dong dan cu, qua trinh thi cdng ham phai doi
mat vdi nhiéu van dé, trong do6 van dé mat 6n dinh c6 thé
gay ra nhiéu hau qua nghiém trong nhu sut [un 16n, sap d6
cac cong trinh bén trén. Phan tich qua trinh thi c6ng va mot
s6 van dé xuat hién tai tai du an metro s& 1 TP. H6 Chi Minh
dua ra mot so két luan:

- Van dé thiét ké va phan tich 6n dinh déng vai tro rat
quan trong trong qua trinh thi cong, cu thé |a tinh toan &p
luc dung dich s&t dung nham tranh cac van dé vé day troi
hay sut Itn [6n;

- Mot s6 gidi phap ddm bao 8n dinh nhu gia c6 nén dat
tai cac vi tri 1an can giéng thi céng hodc lan can cac cong
trinh quan trong c6 hiéu qua ré rét trong dam bao 6n dinh
clia qua trinh thi cong;

- Mét s6 gidi phap dam bao 6n dinh clia qua trinh thi
coéng can dugc trién khai nham tranh nhiing rdi ro va hau
qua nghiém trong.

LGi cdm on: Nghién cliu nay duoc tai tro bai B6 Gido
duc va Dao tao trong Dé tai ma sé B2021-MDA-05.
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