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I I o?t CIQng thi c6ng c5c duong h6m s6 g6y ra
ir! nhung t6c d6ng den kh5i d6t da xung quanh
{! | vd c6c cong trinh tr6n mdt 05t. O6i v6i cdc
dudng hdm trong do thi, cong tdc thi c6ng duoi cdc
toa nhd cao tdng hay ducri hQ th6ng kV thuQt ngdm
do thi luon ti6m 5n nhirng r0i ro nhu gay lun, bi6n
dang hay sQp d6 pha h0y cdc cong trinh tdn cQn

tsl, t8l. Do Clo, cong t5c quy hoach, thi6t t<O ban
ddu, bao gom lua chon huong tuy6n hay thiet k6
k! thuQt cAn ddnh gi5, dr,.p bdo muc d0 tac dQng tu
hoat Ct6ng thi c6ng dudng hAm den cdc c6ng trlnh
l6n cAn.. COng tdc ddnh gia du b6o nay mang f
nghTa r5t quan trgng trong qu6 trinh xdy dr.r,ng
dutrng h6m.

Phucrng phap dg b6o l0n be mat khi thi c6ng
dudng h6m tdru Cti6n ng6m dO thi co th6 srl dqng
phuong phap gidi tich hoic phucrng ph6p mo hinh
s6, kdt qud dU bdo c6n ducyc so sdnh vd ki6m
ch0ng O6 tam ccy s& cho c6ng tac thiet k6 so bQ.

. Phuong ph6p mO hinh s6 co chO f toi nhieu y6u
t6. rinn hudng den gia tri dich chuy6n, tun b6 mdt
d6t. Phucyng phap mO ph6ng qu6 trinh thi cong mot
cdch gan d0ng n6n cho k6t qud gAn Ciling vdith!^pc
t6. Tuy nhi6n, it6 n6ng cao dQ cnfnn xai cia ket
qud drf b6o thl ngucri lQp mo hinh cdn hi6u 16 c6c
thOng s6 dau vdo vO tinh ch6t co lf cOa cric lop ctSt
CI5 va lcrp vd ch6ng duong hAm c0ng nhu nh0ng
thong sO khdc tu c6ng ngh6 vd m5y thi c6ng
duong hAm.

1. Miiy khi6n dio
May khien ddo la mdy ddo hAm co gioi c6 nhi6u

chuc ndng tap trung th6ng nh5t nhu ddo, che
ch5ng bdo v9, l5p dat v6 hAm vd vAn chuy6n Ct5t
da. Mdy.khi6n ddo thich hEp cho vi6c thi c6ng
cluong hAm qua vtng ddt dd m6m y6u, phuc tqp,

co nguy co m5t 6n dinh cao, ddt Ctd co khd ning
sqrt ld ngay vao kh6ng gian cOng trinh n6u kh6ng
co. ket c5u _ch6ng giCr. Phan OAu cit trang bi h[
thpng dTa cal co nhi6m vu phd vO kh6i O5t da, pnAn
te ti6p co b6 tri cdc kich d6y cho ph6p OAu c5i tien
vO phia trucyc, phdn du6i khi6n co nhi6m vU lip dat
v6 him, vdn chuy6n d6t da vO phia sau vd dua ra
ngodi, bom phut v0a l5p ddy khodng tr6ng phia

r.l
sau vo nam [/].

Khoang cong tdc d phia sau mdm c5t lu6n duy
tri dp l,rc nhdm c6n bing 6p luc nudc ngAm va ap
lyc ddt de dA gi0 6n Ctinh cho guong hAm va gidm

l.hqng dich_chuy6n lOn tr6n mat d6t. Theo nguyOn
lyi chong giir gucrng bdng phuong phdp c5n bing
dp luc gr,.pong thi m6y khi6n itiro CtuEc chia ra:
khi6n c6n bdng ap h,rc khi n6n; khi6n cdn bing dp
lqrc v0a vd khi6n cdn bdng ap h,pc ddt.

1.1. Khi6n cdn bdng dp llrc khi n6n
_ Khi thi cong qua d;a tAng c6 ch0a nudc ngAm,

d6 ngdn chin khOng cho nu6c ng6m xam nnqp
vdo buong c6ng tdc, do do bu6ng cOng tdc luon
duoc duy trl mQt 6p lpc khi n6n. Nhcr 5p tUc khi
n6n md nudc ngAm khong chi bi gi0 lai md con bi
dAy, gi0 sdu vdo trong CI5t.

1.2. Khi6n cAn bdng dp lqrc vha
. Khien dao 5p luc v0a 5p dqng ph0 hqp cho dia

tAng co b6 mat gr^pcyng co th6 ch6ng dO bing dung
dich vCra 6p lUc, thi c6ng trong nhCrng dia hinh kho
khdn nhu ducyi c5c s6ng h6 hodc ducyi tdng nuo.c
ngAm, O5t Oao ra duoc dua ra ngodi qua 6ng d5n.
d6 cuQi, s6i Ctuoc nghiOn ra vd di chuy6n ra ngodi
q.ua dudng 6ng. Ap luc nuoc ng6m, dp lrJc dia
tAng ducrc cdn bdng vcri 5p h,rc dung dich v0a. Ap
lqrc dung dich viya Cluoc duy tri thich hgp cho vi6c
tqo l6n mdrng bun ch6ng dO kh6i clSt truoc guong

Ots DUoNG Hfin DO THi
a
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xlY otJue c0rc rnim nciu uA mo

Bdng 1. Xet qud do dqc, quan trdc thrtc t€ gia tr! tln mdt Odt gay ra khi thi cong duong hAm tai mOt s6

nuoc tr1n the gioi [7]

DTa cit phia trucrc guong cdo boc kh6i 05t <v mdt
ngodi mdng bun. H5n hgp bun dAt trucvc gucvng

sau khi duEc t6ch boc duqc bom h0t dua l6n b6
mat d5t d6 x& lyi.

1.3. Khi6n cdn bing dP tlrc ddt
D5t ctuqc ddro b&i cldu cit crla khi6n s6 dugc srl

dung d6 gia c6 gLpong h6m. ChSt tqo bqt duqc
bcvm vdo truoc olu cat ldm cho 06t f6t dinh lai

ddm bdo ki6m so6t chinh x5c 5p lr'rc cdn bdng
guong hAm. DAt sau khi t6ch boc ra sE theo rdnh
dao c5t ti6n vdo khoang cong t6c. Khi 5p lqrc trong
khoang cong t6c d0 lon d6 ch6ng lai ap lqc dia
tAng va dp lr,rc nuoc ng6m thi mat guong dao sE

gi0 CIuEc 6n dlnh md khOng bi sUt lO. Yeu c6u c6n

2. Dp brio gi6 tr! lun mqt tISt

Khi thi c6ng duong hdm trong mOi truong d6ng
nn5t, Oang hu-crng thi gAy ra dQ l0n tr6n bO mdt co

gia tri (S,,) duqc. x6c dinh theo cOng thuc (1),

ducrng cong lfn be mat d5t Ouqc Pe-ck, (1969) t4]
gia dinh co dqng hdm phdn ptr6i chuAn.Gauss hay
ducrng cong.ph6n phoi chu6n, voi di6m l0n cgrc

dEi Sr.,"* ndm ngay tr6n trqc thdng d0ng cia
ducrng hAm, gid tri l0n bO mat duEc x5c Ct!nh theo
c6no thuc:

Ju =sr.rr* " 
[-"(''') (1)

Trong do: Su,"* - Gia tri dg l0n lon nhAt theo
phuong th5ng dung dqc trqrc duong hAm, m; x -
kr'oang cacn [* truCnAm theo phucrng ndm ngang,
m; i - knoang c6ch tu t6m ducrng hAm den di6m
u6n theo phucrng ndm ngang, m.

Theo O'Reilly and New, (1982) I3l gi5 tri khodng

gio cho luong d5t trong m6ng xoin 6c vd luEng
65t trong khoing c6ng Gc can uang voi luEng clSt

ddo ra tni tien vlo trong khoang c6ng t6c. O,at $o
ra duqc vQn chuy6n trong mSng xodn 6c & phia

sau khoang cong t5c theo crla xd cluEc dua ra

ngodi. Khien c6n bdng 6p luc OAt tnicn hEp voi.c6c
dia t6ng d5t s6t, 05t cO thdnh ph-an dinh kCt''..
Obng tn-oi bio vO co hiQu qud s.tr 6n dinh be mat
gucmg cldo, gidm duoc dQ hin b6 m{t, trong khi thi

cong d6 dirng thao.t6c vd co tinh an todn cao. Khi

thi JOng qua c6c tdng d6t c6t, s6i,- cAn trQn th6m
dung dich v0a, phr,r gia,...d6 c6i ti6n ddc tinh cOa

kh6i d5t sau khi ddo ra, nhu tdng tinh luu ClQng, l6p

clAy khoang c6ng t6c lirm 6n dinh bO m{t gucrng.

c6ch tu t6m Clucrng hAm d6n di6m u6n theo phucrng

ndm ngang (i)duqc x5c dinh theo cOng th0c:
1=(K.zo). e)

Trong do: K - Tham s6 chi6u rQng m6ng l0n, phr,l

thuOi vdro ili6u kien vd loai d6t md ilucrng hAm thi

c6ng qua, vi du d6i vdi c6t trong Cti6u kiQn nudc
noAm 

'ta 
co K=0,2=0,3 vdr d6i vcvi s6t ta c6

x-=0,+*o,z; zo - Chi6u sdu b6 tri dudng hAm, m.

tn6 ticn mSng lOn "V," tr6n m6i dcvn vi chi6u diri

dudng hdm duqc x6c dinh theo c6ng th0c:

u. = Tr,., .*.e-[,2lz.iz)]= Jr.,.av.max. (3)

r-.rEng;rat th6 tich d6t (vL) la t!'s6 gioa th6 tich

cia m6ng l0n vd th6 tich dao lyi thuy6t tinh cho mQt

Clcyn vi chi6u diri.
V1=[UsA/s).100 %]. (4)

Trong do:Vo - m6 ticn dao lf thuy6t, m'.

Loqi dudng h6m
Dudng
kinh, m

Chi6u sdu b6
tri Cluong
hAm, m

Gia tri l0n
mft d5t, mm

Ki6u may khi6n CIdo; Duong
hdm thi c6ng trong lop d6t da

Tdu ducrng sdt tai thanh
ph6 Barcelona, TAy Ban Nha

11,2 30 5,0
Khien 6p lqrc clAt;

D5t set vd cdt

HAm thodt nu6c d Sudden
Valley, MV

14,3 9,12 43,0
Khi6n cdn bdng ap lqc al6t;

Cdt bdo hda nudc

TAu dien ng6m dudng s6 1

cy Madrid, Tdy Ban Nha
9,38 15,50 18,0

Khi6n 6p lirc d6t;
C5t vd ct5t set

Tdu dien ngAm Clucrng sO 2

d Madrid, T6y Ban Nha
9,38 17,00 21,2

Khi6n 6p luc dAt;
o5t set vd c5t

Dudng hdm 6 to & Val-de
Marne, PhSp

3,35 7,75 5,3
Khi6n c6n bdng 6p lUc v0a;
s6i cdt

Tdu ilien ngAm dudng s9 2
taiThuonq Hdi, Trunq QuOc

11,2 24,50 17,9
Khi6n c6n bdng 6p ltuc vCra;

ddt mun, c6t pha

Tau dien NgAm Cluong D

tai Lyon, Ph6p
6,27 16,40 13,5

Khi6n cdn bdng 5p lpc v0a;
c6t s6t min

G0ilG r{cHEP il6. sd o - zotg
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Tu c6c cong th0c (1), (2) va (3) dQ hin tai di6m
b6t ki,tr6n m{t d6t dugc x6c dinh theo c6ng thoc:

h6m bdng mdy khi6n ddo, c5c tac gid sti' dung
ph.uong ph6p ph6n trlr h0u hqn thOng qua ph6n
m6m chuydn dung Simulia Abaqus-6.12. Ph6n
m6m cho phep ph6n tich c6c qu6 trinh thi cOng
t5ch boc d6t da, duy tri 6p h"rc 6n dinh gucrng hAm.
c6ng t5c l5p dgng vd ch6ng vd cong tdc phqrt vua
l5p day khodng tr6ng giira be mat d6t da vd vo
ch6ng, il6ng thoi dua ra c5c k6t qud gid tri 0'ng
sudt va dlch chuy6n kh6i d5t da gay ra bdi cong t6c
thicong iludng h6m [1], [6].

Bdi to6n m6 ph6ng s6 06i vcri duong hAm co
ducrng kinh. D=7 m, vj trf.xAy dqrng du0i CI6 sAu
Zo=2O m. Lip dung v6 ch6ng be tong dric s5n co
chieu diry d=0,35 m, m6 dun Cldn h6i E=30 GPa, he
s6 Poisson v=0,2 vd srl dung m6 hinh v?t liOu v6
ch6ng bO tong clOc s6n ld CIdn h6i tuy6n tinh.

Mo hinh v?t lieu cho c6c l6p d6t d6 ctuEc srl dr;ng
m0 hlnh Mohr-Coulomb. C6c tham s6 ccr lf chinh cria
cac l0p d6t de duEc th6 hi6n trong Bing2.

q _ Vs 
^-l,lzx,..,o\l"u - 

"[2n.K.zs
Phucrng phap dLj, b6o l0n bd mat khi thi cong

ducrng h6m tdu diQn ngAm thdnh ph6 c6 th6 s&
dung phuong phdp giditich ho{c phucrng ph6p mo
hinh s6. D6 dH bao gia tri l0n mat d5t gdy ra tu
cOng t5c thi cOng m6t duong hAm cu th6 co th6 ket
hop nhi6u phuong pnap Ofr b6o vd CIuEc so s5nh
voi ket qud Cto dqc, quan trSc thr.rc te crla c6c cOng
trinh io dieu kiQn xdy dr,rng tuong tqr. Trong Bdng
1 th6 hiCn k6t qud do dqc, quan trSc thrrc tO gi6 tri
lun mdt d5t gAy ra khi thi c6ng iludng h6m bdng
mdy khi6n Ctdo tai mOt s6 nu6c tr6n the gicri.

3. Xdy dgng m6 hinh s5

D6 du bao dq l(n mit d6t khi thi cong dudng

Bdng 2. Dac tinh co ty cdc lop dat da.

(5)

lu
hi
ic
to

ai

3.1. Kich thu6e mO hinh
Kich thucvc m6 hinh c6 dnh hudng Cl6n ilQ chinh

x6c cria k6t qud tinh to5n, vung phdn tich duEc l\ra
chgn c6 kich thucvc bdng 7,0 lAn iluong kfnh hAm
theo phuong ngang vdr phucrng thang d0ng sao
cho vung dnh hudng tqo ra tpi dudng bi6n trong
k6t qud phdn tich co gi6 tri trong gi6i hEn cho ph6p.
Chi6u cao tinh tu Clinh hAm den l0p bi6n phia tr6n
bdng chinh ClQ s6u Ct{t duong him. Kich thucvc mO

hinh ph6n tich (100x100x120).
3.2. Didu kiQn bi6n
Bi6n tr6i vd bi6n phdi cia mO hinh chgn loai c6

dinh (chuy6n vi ngang tai bi6n bdng khong), trong
khi bien il5y cOa mo hlnh c0ng tucrng tL, (chuy6n v!

d0ng bdng 0). Bien phia bO mEt d6 tr,r do cho ph6p
chuy6n vi theo phuong thing Ct0ng vd nem ngang
th6 hicn tr6n hinh H.1.

3.3. Ap lqrc tdc dgng l6n gwong ddo
Trong qud trlnh thi cOng duong hdm, phia trucvc

guong ddo hinh thdnh kh6i d6t d6 phd hOy co xu
huong truqt, sqrt ld vdo trong gucrng ddo [5], [8].
Duy tri 6p h,rc l6n guong ddo c6 tdc dqng nhdm
cdn bdng 6p luc gr./ong gi0 6n ilinh guong Cliro,

ki6m so6t, gidm thi6u d0 dich chuy6n kh6i d6t de,
lfn bO mat d5t. Gi6 tri 5p h,rc c6n bdng guong

CtuEc xdc Cllnh phU thuOc vdo Ctucrng kinh, chi6u
sdu b6 triCludng hAm vir cdc gi6 dic tinh co lyi kh6i
d6t dd xung quanh. O mO hinh ndy cdc t6c gid s[r
dung 6p lqrc l6n gucvng ddo c6 gi6 trl Fn=200 kPa.

H.1. Vi trl lop det de vd di6u kien bi6n
mO hinh bditodn

3.3. Cdc giai doqn mO ph6ng tlnh todn thi
c6ng dudng him

C6c giai doqn m6 ph6ng, tinh to6n c6ng t6c thi
c6ng doqn hAm bao g6m:

F Giai ctoqn 1: xdy dgng tli6u kien bi6n, trucnrg
ong suSt ban dAu;

F Giai doan 2: tdch boc d5t de, duy tri ap luc hn

LOp d6t de
Chieu ddry
lcrp H, m

Kh6i luong th6
tich v, kN/m3

Mo Clun Cfdn

h6i E, Mpa
H0 so

Poisson. v
Goc ma s6t
tronq, o, CIO

Lgc dinh
k6t c, kPa

Lop 1 5 19.0 10 0.35 8' 12

Loo 2 7 19.2 30 0.35 10' 15
L6p 3 21 20.0 50 0.32 25u 22
Loo 4 67 22.0 100 0.30 30 30
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gucrng CIdo;- > Giai doEn 3: l5p dat v6 ch6ng, duy tri 6p lr,rc
phr;t v0a phia sau v6 ch6ng.

3.4. Kdt qud tinh todn
Gia tri dich chuy6n, lfn mit ddt Oqc trqrc iluong

h6m th6 hiQn tr6n hinh H.3. Tir ket qud phan tich
mo hinh s6 tn6 hi6n tron hinh H.3 cho thay t6c
dQng tu c6ng t6c thi c6ng dudng hdm g6y ra dich
chuy6n be mit o6t co gi6 tri lon nh6t lit 12+13 mm
va tai vi tri gucrng ddro gi5 tri dich chuy6n, l0n bO

mat d6t ld 5+6 mm. Gi6 tri ket qud phAn tich cho
th6y, gi6 tri dich chuy6n mat d6t tai vi tri guong d?ro

cO-gii tri bdng (0,41+0,46) lin gia tri dich chuy6n,
l0n bO mit lon nhSt gay ra b&i cOng t6c thi cong
duong hdm S,-n,,onn=[(0,41+0,46).Sr-ru,]. Vi tri v0ng
bi dnh hu0ng ion hat d5t tneo chi6u dqc duong
hdm d phia trudc gr^pong ddo ld 15m vdr gi5 tri lOn

lon nhdt dat CtuEc'tai vi tri phia sau guong cldro 30
m. Gi6 tri dich chuy6n tr6n m{t cit ngang duoc th6

hiQn trOn hinh H.4.

H.2. Mo hinh duy tri ap lqrc tag dqng
l€n guong ddo duong h1m
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+. x6t tuqn

fu fet qud ph0n tich mO hinh s6 ta th6y, O6i vOi
duong ham b6 tri ndm g6n m{t d5t, trong dieu kiQn
ttia ch5t y6u khi thi c6ng ducrng hAm d6n d6n hiQn
tugng dich chuy6n, hin mat d5t. O6i vOi duong
hdm m6 ph6ng tinh to6n d tren, tdc dong t[r c6ng
t6c thi c6ng Clucrng hAm gdy ra dich chuy6n, l0n
mdt ddt co gid tri lcyn nhAt ld 12+13 mm vA tai vi tri
guong dao 

-dat 
gia tri lOn mat d6t la 5+6 mm. Gia tri

k6t qua phdn tiCh cho th6y, gia tri dich chuy6n, tOn
b0 m{t tai vi tri gucrng dao co gie ti! bdng
(0,41+0,46) lAn gia tri dich chuy6n, lun bO mqt ton
nnSt gAy ra bdi cong t5c thi cOng ducrng hdm Su

suong=[(0,41=0,46).Sr-."J. Vi tri vung bi dnh hudng
I(n mdt d5t tneo chi6u doc duong hAm d phia
tru0c guong ddro la 15 m vd gid tri l0n lon nh6t dat
duoc tqi vi tri phia sau gupong diro 30 m. Vi trlvung
bi dnh hudng l0n mit Odt tneo chieu ngang co vi tri
sang hai b6n toi 25 m tinh tu tim h6m.

D6 gidm thi6u gia tri ltin be mit d6t thi cong tdc
quy hoqch, thi6t ke cAn b6 triituong h6m trong khu
vuc co cti6u kiQn dia ch5t, dia chdt th0y vdn 6n
dinh, thudn loi cho c6ng t6c thi c6ng. Qu6 trinh thi
c6ng, vdn hanh vd srl dr;ng mdy khi6n dao cdn
di6u chinh gia tr! 6p luc l6n guong ddo phu hcrp,
khong d6 kh6i d6t da sQp d6 vdo guong dao s6
gAy ra hien tucrng sqt hin l6n d6n be mit Odt. COng
t6c phut v0a l5p Ctay khodng tr6ng sau vd ch6ng co
! nghla r6t tOn khong chi tdng dO ben dO 6n dinh
cho Cluong h6m ma con gidm thi6u dang k6 gia tri
lun be mat d6t.O
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SUMMARY

Many urban tunnels are constructed in soft
ground at shallow depths. The construction of
tunnels in urban areas may cause ground
displacement which distort and damage
overlying buildings. ln the past few decades,
tunnel boring machines have been used to drill
in increasingly difficult geotechnical conditions
such as soft ground like soft clay. This is
particularly true for mechanized tunneling and
specific boring machines, as, for examples, the
compressed air shield, the earth pressure
balanced shield and the slurry shield, have
been developed in the recent decades for
managing the instability of the excavation
profile in unfavorable geotechnical and hydro
geological conditions, with challenge external
constraints. This paper analysises, calculates
model for ground surface settlement prediction
in urban areas due to shield tunneling.
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