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CONG TRINH NGAM THANH PHO
VA CAC GIAI PHAP PIA KY THUAT

URBAN UNDERGROUND STRUCTURES AND GEOTECHNICAL MEASURES

Nguyen Ngoc Long Giang, Nguyen Quang Phich, Nguyen Van Manh,
Pham Van Kién, Dao Hong Hai

ABSTRACT:

Experience in the world shows that a suitable underground technical infrastructure system is an important
factor for the sustainable and intelligent development of a modern city. However, in order to build urban
underground works, it is necessary to plan in advance, make large investments and apply geotechnical solutions
rationally, especially in weak and complex soil conditions. The article summarizes and analyzes existing
solutions and shows the general scope and applicability that must be considered.

KEYWORDS: Underground Structure, geotechnical measures, cut and cover method, trench wand support
methods.

TOM TAT:

Kinh nghiém trén thé gidi cho thdy, hé thong ha tang ky thuat ngam thich hgp la mot yéu t6 quan trong cho
su phat trién bén viing, thong minh ctia mot thanh phé hién dai. Tuy nhién d€ xay dung cac cong trinh ngdm
thanh pho can thiét phai quy hoach trudc, dau tu 16n va ap dung hop ly cac giai phap dia ky thuét, nhat la trong
diéu kién nén dét yéu, phtic tap. Bai viét tong hgp va phan tich cac giai phap hién htiu va cho thay khai quat
pham vi va kha nang ap dung can dugc chu y.

TU KHOA: Cong trinh ngdm, gidi phdp dia ks thudt, phudng phdp thi cong hé, bdo vé thanh hé dao, gidi phdp
doén do.
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1. DPAT VAN PE - INTRODUCTION

Cac thanh pho nudc ta dang trong xu thé ngay
cang x4y dung nhiéu loai cong trinh ngdm, nham
dap tng cac yéu cau va muc tiéu st dung khac
nhau (Hinh 1). N6i chung st dung cac hé¢ thong
cong trinh ngam sé mang lai cho cac thanh phé
nhiing hinh anh va hiéu qua tét vé canh quan,
moi truong, tang quy dat cho cac cong trinh kién
trac trén mat dat, phat huy dugc tiém nang doi
dao ctia khoang khong gian ngam, gép phéan
mang lai nhiing hiéu qua kinh t€ trudc mat va lau
dai. Hé thong cong trinh ngdm thanh phé thich
hgp sé gop phin dam bao su phat trién bén viing
thanh phd va chac chan sé la nén tang dé€ c6 thé
phat trién thanh phé thong minh.

|Cc3ng trinh ngdm thanh phé |

Céng trinh ngén’1 Céng trinh ngdm véi|[Céng trinh ngdm vc’7i| Céng trinh ngén’1

giao thdng chirc nang cung cap || chirc nang thoat tai dac biét

Puwong ham . . N
Cép nudc - Cép dién Nwoc thai Cong trinh ngam

Puong ham D Hoi néng van héa thé thao
gl i N9 Tihiagt  NUeemUa | Gang winh ngam
aivs Buudién | van chyydn  Chét thai thuong mai
Cong trinh ngé%mng o9 | hang hoa Buong ham
cho phwong tién Ap luc
giao thong moi Cara b rodm
Caéng trinh ngdm ong trinh ngam thu gom Puong én
"giao thong tinh" tap trung (Collector) cong n%hiégp

Hinh 1. Vi dy vé cdc hé thong cong trinh
ngdm thanh pho

Dbéxay dung hgp ly cac cong trinh ngdm thanh
pho (cting nhu cac cong trinh ngam khac), cho
dén nay c6 kha nhiéu phuong phap, phuong thtic
thi cong va cac giai phap ky thuat dugc phat trién
va ap dung. Thong thudng cac phuong phéap thi
cong dugc phan thanh hai nhom la:
 Cac phuong phap thi cong ngam;
 Cac phuong phap thi cong 1o thién.
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Phuong phéap thi cong 16 thién bao gom cac
phuong phap hay phuong thtic ha dan hay ha
doan (con goi la phuong phap giéng chim, giéng
chim hoi ép - caisson) va phuong phap ha chim
hay ham dim, phuong phap thi cong hé.

C6 thé noéi rang, trong nhiing diéu kién thong
thudng, phuong phap hé dugc coi la phuong phap
kinh té nhat trong xay dung cac cong trinh ngdm
¢6 16n nhu ham nha cao tang, nha ga ngdm. Hinh
dang cac cong trinh c6 thé kién tric phi hgp véi
cac yéu cau cta ky thuat giao thong, dong thoi cho
phép ap dung cac giai phap t6i uu veé lién két cac
hé thong giao thong véi cac doan duong két noi
ngan, lién két t6t, an toan gitia cac diém di va dén.
Chénh léch vé d6 cao cb thé bo tri & cdc miic khéc
nhau tuy theo thuc t€ va yéu cau. Phuong phap thi
cong hd ciing con cho phép xay dung cac mét bang
di bo rong lién két véi cac cong trinh thuong mai,
nha hang, cong trinh van hoéa valién két hop ly véi
phuong tién giao thong trén madt dat.

Tuy nhién khi a4p dung phuong phap thi cong
héd cin chu y cac diéu kién sau:

o DE thi cong cin thiét phai c6 mit bang tu do
trén mét dat viia da, nhu tai cdc quang trudng,
nut giao thong cta cdc dudng 16n, ching han
mot san ga tau dién ngadm co chiéu dai khoang
120m, tau téc hanh khoang 210m;

+ Do thoi gian thi cong lau va dién tich st dung
16n, nén gay anh hudng 16n dén giao thong va
sinh hoat trén mat dat, vi vay nhét thiét phai
lya chon cac giai phap ky thuit nham giam anh
hudng dén giao thong, sinh hoat trén mat dat;

« Phuong phéap xdy dung nay cin loai tru cac
méi nguy hiém déi véi cac cong trinh kién
trac 1an cln, nhu gay lan sut, dich chuyén dat;



Hoi thdio Khoa hoc Quéc & Phdt trién Xay dung bén viing trong diéu kién Bién ddi khi héau khu vijc ddng béng Séng Cliu Long m

Ciing vi thé khi d¢ sau thi cong 16n, vi du dén
25m, khoang cach dén cac cong trinh kién truc
khong xa thi nhat thiét phai 4p dung cac bién
phap dac biét tuong trong dat (tudng coc nhoi,
tudng hao nhoi hay tudng barrette, tuong coc
khoan phut cao ap);

o Ap dung phuong phap thi cong hé khé tranh
khoi cac tac dong xdu dén mdi trudng song,
nhu tiéng 6n, bui bdn, anh hudng dén viéc
di lai, do vay can phai cé cac giai phap hop ly
nham giam thiéu cac tac dong nay;

 Trong nhiéu truong hop phai c6 cac bién phap
bao vé cac cong trinh kién tric, nén dit va
nudc ngam khi phai 4p dung giai phap ha muc
nudc ngam lau dai va trén dién rong;

o Phai tinh dén cac kha ning di doi, treo tam
cac hé thong cép thoat nudc, nang lugng..., dé
dam bao hoat dong binh thuong, lau dai.
Nhdm phat huy lgi ich kinh té, khic phuc

nhiing han ché cta phuong phap thi cong hd,
hang loat cac giai phap da dugc phat trién va ap
dung c6 hiéu qua trén thé gidi. Trong tham luan
nay sé hé thong hoa cac phuong phap thi cong
ciing nhu mot giai phap ky thuéat da va dang dugc
sti dung hién nay.

2. CAC GIAI PHAP BAO VE THANH
HO PAO

Thi cong hd 1a tién hanh dao hao ti trén mat
dat, xay dung cong trinh va cudi cung lai pht
dat hay vat liéu lén trén két cdu cong trinh ngam
(cut-and-cover). Thong thuong véi phuong phap
nay két cidu cong trinh ngdm cé thé dugc xay
dung tii day hao (phuong thtc tudng nén hay
botton-up) hodc trudc tién thi cong tuong va noc
cua két cdu cong trinh ngdm (phuong thic tudng
néc hay top-down) va sau do6 cac cong tac khac
dugc tién hanh va hoan thién.

Tuy thudc vao diéu kién mat bang thi cong, cac
hao d€ xay dung két ciu ctia cong trinh ngdm c6
thé€ c6 thé dugc thi cong véi thanh hao nghiéng
hoic thing diing. Noi chung trong thanh phd
phuong an thanh hao ding thuong la giai phap
tat yéu, tuy nhién hién nay mot s6 thanh pho méi

dang trén da phat trién, néu c6 quy hoach sém, thi
viéc thi cong véi thanh hao nghiéng sé thuan loi
va kinh t€ hon. Bao vé 6n dinh thanh hao trong
moi truong hgp la rat quan trong, lién quan dén
On dinh cua cac cong trinh trén mat dat ciing nhu
dam bao cac diéu kién thi cong tiép theo dugc an
toan, thudn lgi. Trén Hinh 2 téng hop cac so do
thi cong cung véi loai két cdu bao vé thanh hé dao
hién tai [1, 2, 3, 4]. Cing tuy thudc vao diéu kién
dat nén, vao cac cong trinh kién trac trén mat dat
can dugc bao vé ma cac két ciu bao vé thanh hao
ciing da dugc ap dung rat da dang. Két cau bao vé¢
thanh hao c6 thé dugc thu hoi sau khi thi cong két
cdu cong trinh ngdm nhung ciing c6 thé dugc git
lai ]am mot bo phan quan trong ctia két cdu cong
trinh ngam.

Phuong phap thi cong hé va giai phap
bao vé thanh hé dao
v

A 4 A 4
Thanh hao tha (
Thanh hao nghiéng Boibiolia s ding
Bor dée duge Bo déc Tudng c6 Tuong s& 1a mot bo phan cua
gia co tu nhién thé thu hoi két cu cong trinh ngam

Tudng coc
khoan phut
cao an

Cac giai phap gia
cuong, ting sirc

Tuong
coc van

Tuong coc
khoan nhdi

Tuong
hao nhdi

Neo, chét, thanh vang, bé
tong phun

Hinh 2. Gidi phdp bdo vé thanh hao
theo diéu kién thi cong

Diéu kién va khd ning 4p dung cla tiing giai
phap co ban, két hgp véi cac bién phap neo chot,
gia cuong, ting clng dugc tdng hgp va danh
gia trong Bang 1. Thuc t€ cho thay cac giai phap
tuong trong dat nhu bing coc khoan nhdi, hoéc
hao nhoi la nhiing giai phap dat tién, song hiu
hi¢u khi can thiét phai bao vé cac cong trinh kién
truc. Tuong bang coc cu dugc quen biét & nudc
ta kha lau va thuong dugc thu hoi sau khi thi
cong. Tuy nhién nhiéu nudc da stt dung thép dac
biét 1am van cu va sau khi thi cong dé€ lai tuong
cti thanh b phan bao vé cho két cau cong trinh
ngam. Lua chon va tinh todn thiét ké cac két cau
bao vé¢ thanh hao nhit thiét phai chu y dén diéu
kién mat bang, diéu kién dat nén va dic biét la cac
cong trinh kién tric can bao vé.
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Bang 1. Phén tich cac kha nang dp dung ctia bién
phép bao vé thanh ho dao

Phuong Thanh | Giac6 | Tuong .
, . . A Tudng
thiic hao bé tong | coc - o
2 . . cti thép
bao vé nghiéng | phun van
Dién tich rat o , ,
, . nhiéu it it
sti dung nhiéu
Kha ning ’ trung
tha cao cao
nhén tai P binh
On dinh tam thoi tam tam tam
am thoi
lau dai : thoi thaoi thoi
Muic do y y
, . khong | khong |hanché| tot
kin nudc
Gia cuon khon: khon:
y ) & & & dugc duoc
tang cling dugc dugc
Kha nén khon:
A,g & dugc dugc dugc
neo chot dugc
Phuong thiic | Tuong | Tudng coc khoan nhoi
bao vé haonhéi | sit nhau giao cat
Dién tich , , ,
) it it it
st dung
Kha nang . . .
. rat cao rat cao rat cao
nhén tai
On dinh
. lau dai lau dai lau dai
lau dai
Mic do ’ y y
, N tot han ché tot
kin nudc
Gia cuon
B} ) & duoc duoc duogc
tang cling
Kha néan
A,g dugc dugc dugc
neo chét

3. CAC PHUONG THUC THI CONG VA GIAI
PHAP PIA KY THUAT

Noi chung c6 nhiéu phuong an hay phuong
thiic thi cong da dugc phat trién, lién quan dén
diéu kién dia chat, cac cong trinh trén mat dat
va do sau thi cong. Nhiéu cong trinh nghién ctiu
(5,6,7,8] cho phép rut ra dugc cac nhan dinh co6
thé€ 4p dung cho thuc tién ky thuat. Cha y dén
diéu kién dia chat thuy van thuc té€ c6 thé gap ba
trudng hop sau:

« Hao thi cong khi khéng c6 nudc ngam hoac cé
thé ha muc nudc ngam;
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« Hao thi cong khi c6 nuéc ngdm nhung khong
th€ha muc nudc ngdm hodc phai bao vé nguon
nudc ngam;

« Thi cong hao trong diéu kién cé nudc mat
(kénh dan nudc, song ngoi).

Trong trudng hop thi nhét, thi cong trong
diéu kién khong chiu anh hudng ctia nuéc ngam
c6 thé xem xét bon phuong an sau:

1) Hao dugc thi cong véi thanh hao nghiéng
(Hinh 3), dugc bao vé bang lugi thép va bé tong
phun hodc thép hinh ciing nhu tdm bé tong cot
thép két hgp neo hoac két hop cacloai két ciu do.
D¢ nghiéng hay do doc ctia thanh hao phu thudc
vao loai dit nén. Goéc nghiéng thuong nho hon
45° khi khai dat nén la dat roi hoac dinh két yéu.
Trong trudng hop dat dinh cling hodc ntia cling
c6 thé dé goc déc dén 60° va trong truong hop gap
da ran c6 thé dé géc doc dén 80°.

2) Thanh hao nhd, c6 thé dao thing ding dén
do sau nhat dinh ma khong can chong, khi kha
sau co thé€ ap dung cac hé vach van chdéng co hoc,
nhu trén Hinh 4.

3) Thanh hao thang diing va dugc chdng git
bang tudng coc van, chiéu rong day hao chiéu rong
cong trinh ngdm bang chiéu rong ngoai ctia két cdu
cong trinh ngdm. Trong truong hgp nay can chuy
dén trinh ty thi cong do yéu cau phai lam kin nuéc
cho két cdu cong trinh ngdm (Hinh 5.a).

4) Thanh hao cling dugc chong giti bang tudng
coc van, nhung chiéu rong day hao bang chiéu
rong cong trinh ngdm +2x0,8m. Puong nhién
trong truong hop nay khai lugng dat dao va lap
phu sau nay sé tang dang ké. Tuy nhién 16p phu
kin nudc dugc phu tu phia ngoai mot cach dé
dang (Hinh 5.b).

5) Tudng bao vé thanh hao la tudng tu coc
khoan nhoi hay hao nhoi. Bé tong tuong dugc
d6 dén muc dinh tudng cua két cdu codng trinh
ngam. Ti€p d6 dit dugc dao dén muic dinh tudng,
mot 16p bé tong git sach dugc d6 1én nén, coc
dugc cam dén dudi dinh tudng va sau d6 d6 hoic
lap ghép bé tong n6c hdm. Cac cong viéc tiép sau
dugc thi cong dudi su bao vé ctia tudng va noc
ham (Hinh 5). Phuong an nay thuong dugc goi la
phuong an tudng ndc.
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Hinh 5. Phuong dn khong cé a) va cé khodng hé
b) giita tuong va két cdu cong trinh ngam

Trong diéu kién cé nudc ngam, thudng gdp
khi cong trinh ngdm nam sau, nhung khong thé
ha muc nuéc ngdm nham tranh sut lan mat dat,

hoédc ngudn nudc ngdm can dugc bao v¢, co thé
xem xét bon phuong an sau:

1) Ha muc nuéc ngam chi trong khu vuc hao
thi cong, sau dé6 bom nudc va thi cong két cau
cong trinh ngdm. Trong trudng hgp nay co thé st
dung tudng coc cli d€ bao vé thanh hao va dong
thoi 4p dung cac giai phap lam kin nuéc. Duong
nhién tuong coc cli c6 thé thu hoi hodc dé€ lai, tuy
thudc vao phuong an lya chon.

2) Tuong va nén dugc thi cong kin nudc,
sau d6 bom nudc va thi cong két cau cong trinh
ngam. O day c6 thé st dung tudng bing coc cir
hodc coc khoan nhdi, hao nhoi, tuéng khoan phut
cao ap tuy theo do cling can thiét, lién quan véi
viéc chong lun sut, bao vé cong trinh kién truc.
Sau do bé tong nén dugc d6 dudi nude. Két cau
cong trinh ngam sé dugc thi cong trong diéu kién
khong c6 nudce. Trong phuong an nay, coc cli ¢6
thé dugc thu hdi, con tudng bang coc khoan nhoi
va hao nhoi sé trd thanh mot bo phan ctia két cau
cudi cung.

3) Tudngva néc dugc thi cong trudc, kin nudc,
sau d6 thi cong ti€p tuc dao trong ché do st dung
khi nén ddy nudc. Phuong an nay kha phic tap,
song dugc chuy, néu nhu can ldp pht nhanh trén
mat dit d€ han ché ach tach giao thong.

4) St dung phuong phap ha dan (giéng chim
hoi ép - caison).

Truong hop gap nudc mat phai cha y dén kha
nang phai 4p dung phuong phap ha chim. Tuy
nhién, trong diéu kién cho phép c6 thé xem xét
phuong an dap dé quai, st dung coc cti, tao kénh
dan nudc tam va sau d6 c6 thélya chon phuong an
thi cong thich hop, tuy theo diéu kién dia chat va
cac yéu cau can phai dugc bao vé khac (Hinh 6.)

Hinh 6. Gidi phdp dia ky thudt khi gap nudc mdt
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4. GIAI PHAP KHI THI CONG SAT HOAC
DUGI CAC CONG TRINH KIEN TRUC

Trong thuc té, do dic diém cua tuyén cong
trinh ngdm c6 thé gdp hai truong hop sau:

+ Cong trinh ngdm ndm sat céng trinh kién tric
trén mat dat, khong cho phép thi cong tuong
bao vé thanh hao, khi dé can thiét phai tién
hanh thi cong két cau dén ds. Két cau nay
ciing dong thoi la tudng cta thanh hao;

o Mot phan hay toan b cong trinh ngdm nam
dudi cong trinh kién tric trén mét. Trong
truong hop nay phan ctia cong trinh kién
truc cadn dugc don do bang két ciu dang
khung. Nhu vay két cdu don d& co thé truc
tiép la tuong, néc ctia cong trinh ngdm hodc
két cau cong trinh ngdm dugc thi cong dudi su
bao vé cua két cau nay.

Coé nhiéu dang dén d& da dugc ap dung. Trong
khuon khé tham luin & day chi c6 thé liét ké so
b, khong thé trinh bay chi tiét:

« Don do bang tuong bé tong hodc bé tong cot
thép - phuong phap kinh dién;

» Don d6 bang phuong phap gia c6 dat;

« Don d6 bang coc nho, cam chéo nhau dudi
mong tuong;

« Doén dé bing tudng hao nhéi (coc baret) cho
truong hop hao thi cong sau;

« Don d6 biang tuong coc khoan nhéi, khoan
nghiéng vé phia cong trinh kién truc;

o Doén dé bang phuong phap khoan phut, véi
hoéa chét hodc ap luc cao.

Trén Hinh 7 minh hoa mét s6 phuong an bao
vé cac cong trinh kién trac lién ké trén mat dat.
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¢) Dén do bang khoan phut héa chdt két hgp neo chot

o]

e) Don do va dé cong trinh tya lén
két cdu cong trinh ngdm
Hinh 7. Vi du mot s6 gidi phdp dia ky thudt dé dén do,
bdo vé cdc cong trinh kién triic

5. KET LUAN

Phuong phap thi cong hd la phuong phap
thi cong kinh té€ nhat d€ thi cong cac cong trinh
ngam, trong nhiing diéu kién cho phép. Nghién
ctu va ap dung hiéu qua cac phuong phap trén
co s& cac kinh nghiém da duc rut duge & trong
va ngoai nudc sé gop phan lua chon dugc cac giai
phap ky thuat va cong nghé hop ly.

Trong hoan canh hién nay, tai cac thanh pho
da x4y dung kha day dac, can cha y xem xét kha
nang bo tri cac tuyén giao thong ngdm doc theo
cac tuyén duong bo sdn co, thi cong bang phuong
thtic tudng - néc. Qua trinh thi cong nén thuc



Hoi thdio Khoa hoc Quéc & Phdt trién Xay dung bén viing trong diéu kién Bién ddi khi héau khu vijc ddng béng Séng Cliu Long m

hién theo so d6 “cudn chiéu” dé€ han ché ach tac
giao thong.

O céc thanh phé méi, dang phat trién, cin co
cac quy hoach sém cho hé thong cac cong trinh
ngam, chu y cac kinh nghiém ctia thé gidi, cac bai
hoc vé rui ro da gdp phai, dé tranh cac hau qua
phai cai tao mé rong sau nay.

D€ bao vé thanh hao thi cong cling nhu xt ly
cac truong hop hao thi cong di sat hodc duédi cong
trinh kién tric cin thiét nghién ctu ap dung va
phat trién cac giai phap dia ky thuat thich hgp,
ddc biét la thi cong vé tuong trong dat két hop véi
cac phuong phap gia c6 khoi dat.
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