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| | r5t lon. Thirnh ph6 Ha Noi va rhanh pho Ho

clni Minn dang b5t clAu xay dr,rng hC th6ng tau di4n

ngAm tl6 d6p ung nhu c6u phdt tri6n kinh t6 xd h6i.- 
Thi c6ng duong him ttru diQn ng6m trong thanh

ph6 c6 nhrng t6c cfQng gdy dlch chuy6n, sut l[n mat
o5t gay dnn hudng tdi dq 6n tlinh crla cac c6ng trinh
trCn mAt nhu nha crla, cAu. dudng, c6c c6ng trinh
ha tAng kV thuat khac [1], [2].

M vay cong t6c dr? bao gi6 tri dg l[n mAt d5t khi

thi c6ng dudng hem tau diQn ngAm trong thirnh ph6

d6ng vai trd rat quan trqng. Ngdy nay, phuong ph6p

thi c6ng bdng m5y khi6n diro duoc 6p dung. rQng r5i

khi xay dung c6c duong hAm tAu diQn ngAm trong
thdnh ph5.

Phuong phdrp thi c6ng bing may khi6n ddo ngoiti
viQc ddm bdo chSt luqng cong trinh, su 6n dinh cao
cho duong ndm con gi6m thi6u duqc nhirng dnh

hudng chdn d6ng, dich chuy6n l(n mdt d6t hay bao
vQ cdc c6ng trinh xung quanh khu vlrc thi c6ng.' 

C6 nhiCu c6c nhd nghien crlu tt6 xuSt phuong
ph6p du beo d0 l[n m6t dat gey ra boi cdng tdc thi
c6ng dudng hAm, c6 th6 k6 den nhu Peck, (1969)

[5]; O'Reilly & New, (1982) [6]; Schmidt, (1974\171.
Cdc k6t qud thu dLPEc la duoi tec dQng cia qud

trinh thi c6ng duong hAm thi trCn mat d6t sG hinh
th2rnh mdng lun, duong cong ltn mat d6t c6 dang
ham phan ph6i chuan Gauss.

Tuy nhiCn, cdc k6t qud nghiBn cuu thvc nghiCm

d tr6n chi gidi han trong trudng hqp thi c6ng mQt

dudng hAm. Tr6n th\rc t6 nhu clu thuc ti6n ddt ra
la canthict xay dung h4.th6ng giao thong tau dicn
ngAm g6m hai duong hAm song song duqc bO tri
qAn nhau.- 

MQt s6 nghien ctru di6n hinh tl5 cho thdy sr,r khdc

bieJ vA dO lln mat det khi x6y dung hai duong hAm

song song durrc b6 tri gdn nhau nhu Cording &

Hansmire, (1975), I3l ve Divall, S. & Goodey, R.J'
(2012)141.

K6t qu6 cho th5y, khi thi cong hai duong h5m song

song thi sU phan b6 dO l[rn mat det thu duEc l6ng hon
so vbi turng hqp thi c6ng m6J duong hAm.

1. Phuong phiip dqp b6o hin mit dat khi thi
c6ng tuy6n dudng him don

Hi6n nay c6 nhi6u phuong ph6p dq b6o d0 hln

bC mit d6i, c6 th6 k6 d6n m6t s6 phuong ph6p

chinh nhu phuong ph5p phen tich lii thuyCt;
phuong ph6p b6n thuc nghiem va phuong ph6p
m6 hinh s6.

Phuong'ph5p ban thgc nghiem duqc c6c nha
nghi6n cuu R.B.Peck, (1969) t5l v2t Schm.idt,
(197 4), l7l ltr nh0ng nguoi dau tien dC xuat bang
cSch do- mot s6 Oi6m tai hi6n truong, k6t qud thu
duqc ld du6i t5c dQng cia qu6 trinh thi c6ng
duong hAm thi trcn mat dat se hinh thanh meng
l0n (hinh H.1).
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H.1 . Hinh dang mang l(tn ten mAt d1t
sau khi thi c\ng duong hdrm

Khi thi c6ng duong hAm trong m6i trudng clSt

tl6ng nh6t, ding hudng thi gay ra d0 l0n tr6n mat
d6t c6 gia tri (S,) duqc xac. dlnh theo c6ng tht?c
(1), dudng cong lfn mdt d6t duEc Peck, (1969)
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3. Xay dr,Png m6 hinh s6

3.1. Kich thu:w m6 hinh
Kich thuoc m6 hinh c6 dnh hudng d6n t6c d6

tinh to6n, dO chinh x5c crla k6t qud tinh to5n,
vtng ph6n tich duoc l\pa.chen c6 kich thudc
phuong ngang, phlpong th5ng dtlng va phuong
dec truc hAm c6 gi5 ki ldn luqt lir (120x80x100
m). Dudng hAm c6 dudng kinh D=6,3 m, dO sdu
det dLpdng hdm H=20 m,.khoang cdch gi0a hai
duong hAm !=1?I' v6 hAm.lA be t6ng c6t thep
duc san c6 cdc th6ng s6: chi6u dey d=0,3 m, mo

dun Eo=25,,19: ftilPa, hC s6 Poisson vo=g,2. O bai
to5n ndy, nh6m tac gid s& dqng dp luc l6n guong
diro ph6n b6 tuy6n tinh teng theo da sau c6 gie tri
thay tl6i:

Fs=150+AF.Hs"",s, kPa. (7)

Trong d6: AF - Gie tri ep lqc. guong tSng tuy6n
tinh theo d0 s6u tu dinh ham d6n day ham,
AF=12 kPa/m; Hs,ong - DQ sau glpong dao, tai
dinh guong Hn*onn=O m, tqi ddy guong. diro
Hq"ong=6,3 m. Cac th6ng s6 co l! kh6i dat dd
duqc th6 hiCn trong Bdng 1 .
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H.3. DVbeodlch chuy6n lhn fiEt d^t khithicong haidudng hAm song song. Divalt, S. ve Goodey, R.J. (2012) t4l
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+. x6t tu4n
Cdc phuong phdp drr. b5o gi6 tri dO lfn mAt d6t

nhu gidi tich hay quan trSc thr,rc dla c6 the ep dung
d6i voi viec thi c6ng dudng hAm don ho{c hai dudng
h6m song song duqc b6 tri gan nhau.

o6i v6i tuyen dudng hAm m6 ph6ng tinh to5n
trong di6u kien d tr6n, t6c tlQng sau khi thi c6ng
dudng hAm ben tr6i gay ra d6 l0n mat det c6 gi6 tri
l6n nhzt la 2526 mm va sau khi thi c6ng ti6p dudng
h6m b6n phdi t0c ld sau khi thi c6ng xong hai duong
hAm song song thi gay ra dO l0n m?t det co gi5 hi ldn
nhSt te 39+40 mm.

Khi thi c6ng hai duong hAm song song duoc b6
tri g6n nhau thi sq pn6n b6 dg lun_met d6t thu
duqc la rQng hon, gid tri d0 hln mat d5t ldn hon so
voi huong hop thi c6ng m6t ttuong hAm.D
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Triich nhiQm ph6p lf cia ciic t6c gii bii hnio:
Cec hc gie hoen bdn chiu tech nhi1m ve cdc so
liCu. n1i dung cOng b6 trong bdi beo theo LuAt 86o
chi ViCt Nam

T6m tdt: C6ng tac thi c6ng cac duong h6m co
th6 dan tdi nh*ng dich chuy6n kh6i ddt de xung
quanh, lrin mAt d6t va thim chi g6y sap d6, phd
hty c6c tda nhZr. Cdng t5c du bdo gi6 tri l[n_ rtr{t
O5i r6t ta quan trQng trong qu6 trinh thi6t kc,lhi
c6ng dudng hdm. C5c dudng hAm tiru diQn ngAm
trong d6 thi thuong xdy dung dudi dang hai duong
hArn song song duEc b6 tri gen nhau nen khi thi
cong c6 th6 dan d6n hiCn tuEng ltn mat d5t. pha

hriy c5c c6ng trinh trcn mdt (t6t ho?c dnh hudng
aen O9 6n dinh cia chinh duong hAm l6n cQn. Bdi
bao trlnh bdy k6t qui phuong phSp du b5o dQ l0n
mAt d6t gay ra bdi c6ng t6c thi c6ng hai duong
hAm song song.

Method for ground surface settlement
induced by twin tunnelling

SUMMARY

The construction of tunnels in urban areas
may cause ground displacement which
distort and damage overlying buildings.
Shield tunnelling is a commonly used
construction technique because it is very
effective in reducing ground deformations
and thus damage to urban infrastructure.
Prediction of ground settlement is
considered as highly significant in.the design
of tunnels located in urban areas. City metro
tunnels are usually constructed as twin-
parallel tunnels and their adjacent
construction may lead to surface deformation,
affecting the surface environment and the
safety of the tunnels. This paper presents
the analysis of ground settlements induced
by a construction of twin tunnels.
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