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PHIIUilG PHAP DUBAtl O0 IIiII MII OflT

HHI IHI CONO HRI DUONG HfiTT SONG SONG

oO Hcgc rnet
Truong Dgi hgc M6-D!a chdt
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\ t iQn nay, d nudc ta nhu cAu xAy dqrng c6c

Ll cluong hAm tAu dien ngAm trong thdnh ph6 h
fl rdt ton. Thirnh. ph6 Ha Nqi va Thdnh pn6 H6
Chi Minh clang bit ddu xdy dq^png hQ th6ng tdu diQn

ngdm CI6 ilSp Ong nhu c6u phSt tri6n kinh t6 x5 hQi.

Thi c6ng Clucrng hAm tdu diQn ngdm trong thdnh
ph5 co nh0ng t6c dQng g6y dich chuy6n, sut l0n mit
O5t gdy dnh hu&ng t6i d9 6n dinh crla c6c c6ng tr'inh

tr6n mdt nhu nhd crla, cAu, ducrng, c6c cOng trlnh
hq tAng k! thuqt khac [1], [2].

Vi vQy cong tdc du b5o gia tri d0 l0n ma!O.at $j
thi c6ng Ctuong hdm tdu CliQn ng6m trong thdnh pho

d6ng vai tro r6t quan trong. Ngdy nay, phucrng ph6p
thi c6ng bing m6y khi6n Ctdo duqc 5p dqng rQng rdi

khi xay dLlng c5c duong h6m tAu diQn ngAm trong
thanh ph6.

Phuong phdp thic6ng bdng m6y khi6n ddo ngodi
viQc ddm ndo cndt luqng c6ng trinh, su 6n dinh cao
cho duong hAm cdn gidm thi6u duqc nh0ng dnh
hu&ng chdn dQng, dich chuy6n l[n mit d5t hay bdo
vQ cdc cong trinh xung quanh khu vLrc thi c6ng.

Co nhi6u c6c nhd nghiOn c0u ct6 xu6t phuong
phap dH bao d.O l0n mat.ddt gdy ra b&i c6ng t5c thi
cOng duong h5m, c6 th6 k6 OCn nhu Peck, (1969)

[5]; O'Reilly & New, (1982) [6]; Schmidt, (1974) l7l'
Cdc ket qud thu duqc ldt du0i t6c Ct6ng cria qu6

trinh thi cOng ducrng hAm thi tr6n mat d5t s6 hinh
thdrnh meng l0n, duong cong l0n mat d5t c6 dqng
hdm phdn pn6i chuAn Gauss.

Tuy nhi6n, cdc k6t qud nghiOn c0u thqrc nghiem
d tr6n chi gioi hqn trong trudng hEp thi c6ng mQt

duong hdm. TrOn thuc t6 nhu cAu th\rc ti6n CIit ra
ta cAn tniet x6y dqvng hQ th6ng giao th6ng tdu tliQn

ngAm g6m hai duong hAm song song cluEc b6 tri
gAn nhau.

MOJ s6 nghiOn crlu di6n hinh di cho th5y su kh6c

bi6.t vO do l0; mat d6t khi xdy dung hai ilucrng hdm

song song dugc b6 tri gAn nhau nhu Cording &
Hansmire, (1975), [3] va Divall, S. & Goodey, R.J.

(2012)141.

so vbi truong hqp thi c6ng mQt ducrng h6m.

1. Phuong ph6p dqr b6o l(n mAt det khi
c6ng tuy6n duong him don

HiQn nay co nhi6u phuong phap dU bao d0
be mdt d5i, co th6 k6 den mOt s6 phuong p

chinh nhu phuong phSP Phdn tich li
phuong phSp b6n thuc nghiem vd phuong
m6 hinh s6.

Phucrng phdp b6n thqc nghiQm duqc c6c n

=.-

-:
- -- h

Luong
c0a
m6t <

._=(Vr
: ^E do
Lugng
r ddo
l6p de

cfruy6r
di chu

KOt qud cho thdy, khi thi cong hai Cluong hAm I

song thi sqr phdn b6 d9 l0n mat d5t thu duEc rQng

nghiOn cuu R.B.Peck, (1969) tsl v.a Schn
(1974), [7] la nhung nguoi d6u ti6n CI6 xudt b

cdch ilo mOt s6 diSm tai hiQn trudng, k6t qud
Cluqc ld dudi t5c ClQng cOa qu5 trinh thi
duong hAm thi tr6n mit Odt sC hinh thirnh
l0n (hinh H.1).

H.l. Hinh dqng mdng tln tr1n mdt ddt
sau khi thi cOng duvng hAm

Khi thi c6ng ducrng hdm trong m6i trucrng
d6ng nh6t, clSng hucrng thi gAy ra d0 lOn tr6n
06t cO gi5 tri (Su) cluEc xdc dinh theo c6ng
(1), ducrng cong l0n mat d5t duqc Peck, (1 tich,

sv
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f thuyOt:
rng ph6p

; cdc nhd
Schmidt.

ruSt beng
,t qud thu
thi cOng

rnh m6ng

Trong do: S,.,"* - Gie tri d0 lun l6n nhSt theo
rhucrng thing dung doc truc duong hAm, m; x -
(hodng cdch tu truc hAm theo phucrng nem ngang,
't; i - Khodng c5ch tu tdm duong hAm d6n di6m
-6n theo phuong nem ngang, m.

Theo O'Reilly & New, (1982) t6l gia tri
.*todng cdch tu tAm duong h6m d6n di6m u6n
:reo phuong ndm ngang (i) duqc xdc dinh theo
:ong thuc:

i=(k.26). (2)
-'ong do: k - Tham s6 chi6u rong mdng l0n, phqr
'^uOc vao dieu kiQn va loai OAt ma duong h6m thi
-)ng qua, vi du d6i vdi c6t trong di6u ki6n nucyc
- lam ta co k=0,2+0,3 vd d6i voi s6t ta co
, =0,4+0,7; z6 - Chieu s6u b6 tri duong hdm m.

Th6 tich mdng lun (V")trOn m6i Oon vi chi6u dai
:.r'ong hAm Clugc xdc dlnh theo cong th0c:nn I )-,1^ ,2\lv.= Jsr.."r.€ V'tV.r I=.,/2n.i.srr"r. (3)

,-: -i oi2iv

[5] gid dinh c6 dang hdm phAn ph6i chuAn Gauss
hay dudng cong ph6n pn6i chuAn, voi di6m l(n
cuc dqi (Su.,,:r*) ndm ngay tr6n trqc thdng dung
c0a duong hdm:

s, = sr.."r. " 
fi' r(z i')].

phuong ph5p ddo, loai d5t d6 mdr c6ng trinh ddo
qua vd su thQn trgng cria don vi thi c6ng Cluong
hAm. MQt phAn cira luqng hao hut tfr6 ticn O5l
xung quanh hAm sE phdt tri6n l€n d6n mqt d6t vd
tqo ra mdng lun. Hay n6i cdch kh5c, th6 tich mdng
l[n tren mat d6t tucrng Ong v6i tugng m6t tn6 ticn
ct6t xung quanh ducrng hAm. Tu cic c6ng thr?c
(1), (2) vd (3) d0 lrin tqi di6m b5t ki, tr6n m{t ddt
duoc xdc dinh theo c6ng th0c:

sv:+- ."-l''('''.,6)). (s)' ,l2n.K.zs
Co rdt nhi6u c6c c6ng trinh nghiOn cOu nhu

quan sdt thUc dia vd ki6m tra bdng m6 hinh s6 O6
dU b5o c6c gi5 tri Su,,,vd i trong cdc di6u kien thi
cOng kh6c nhau. Cdc gia trl do phU thuoc vdro CIflc
tinh k! thudt duong hAm, dieu kiQn ctia ch5t khu
vuc x6y dqrng dudng hAm.

2. Phuong ph5p dr,r b6o tfn mqt ddt khi thi
c6ng hai dulng him song song

Gia tri l0n m{t d5t gdy ra bdi c6ng t6c x6y
dr.rng Ctudng hAm dcyn co th6 duoc Otr Oao UOi
cdc phuong trinh crla Peck (1969) [5], O'Reiily &
New (1982) t6l nhung khi thi c6ng hai ducrng
hAm song song duEc O6 tri gAn nhau thi tac
d6ng cOa cOng t6c thi c6ng Ctudng hAm g6y ra
hi6n tuong lrin mdt O5t pnan b6 rQng vd l6n hcyn
so vcyi trucrng hqp mQt dudng hAm CIon duy nhdt
[3], [4].

Theo Divall, S. vd Goodey, R.J. (2012) [4], d0
lrin m{t d5t khi thi c6ng hai ducrng h6m iong
song b6 tri gAn nhau c6 th6 duqc xic dinh theo
c6ng th0c:

s, :s,,,[" .r( -#)."-{1+f)] (6)L(
Trong do: d - Khodng. cdch theo phuong ngang
gi(ta 2 tdm ducrng hAm, m; x4 - Khodng c6ch
ngang tu tim dudng h6m ddu ti6n ClOn di6m cAn
tinh l0n, m.

D6 du bao dO tfn mdt dAt khi thi c6ng Ctudng
hai dudng hAm song song b6 tri gAn nhiu duqc
thi c6ng bdng mdy khi6n Cldo, trong nghien criu
ndy t5c gid sir dr;ng phucrng ph5p phAn trl h0u
han th6ng qua phdn mdm chuy6n dqrng Simulia
Abaqus-6.12.

Ph6n mdm cho ph6p ph6n tich c6c qud trinh
thi c6ng t6ch b6c d6t d5, duy tri dp tuc 6n dinh
gLpong ddo, c6ng tac l5p dr.rng v6 hAm vd c6ng
t6c phut v0a l6p dAy khodng tr6ng gi0a be ma1
d6t de vd vd hAm, d6ng thoidua iaiac k6t qud
gi6 tri *ng suSt vd dich chuy6n kh6i d6t d6 g6y ra
b0i c6ng tdc thi c6ng ducrng hAm.

(1)

-''thC tich ddo Vo

the tichhodnthdnhvo hArn

luong m6t the tich d6t nen

|nZ 
OnonO cong tln oe mdt odt vd tu .ong mdt th| tich

f LuEng mdt tn6 tich ddt (vL) ta t! s6 gioa th6
lfi c0a m6ng t0n va thd tich ddo ti thuy6t tinh
F mQt Clon vi chi6u ddri.

f v1=ffsA/o).100%. (4)

F"g d6: Ve - tn6 ticn ddo tyi thuy6t (m3).

i",.,n*

rudng
n tr6n

I t-uEng m6t tn6 tich tdr do sqr khdc biet v6 th6
luh ddo dudng hdm vA thd tich hodn thdnh sau

F tip {at v_o ch6ng. Ddt xung quanh duong hAm

c6ng th

t- 
0.6.svmax

com rerEP ilri. sd s - zozo

ck, (1

F tap lQr v_o chong. Dat xung quanh duong h6m

f druy6n {6 4p dAy sw m6t tr6 tich nay, Cuong
! di chuy6n t6p th6 tich c0ng g6y ra tuqng m51D tich, gid tri m6t tn6 tich con phu thuQc vao

+y

det



xnY otlile c0re rniu miu un 1116

3. Xiy dpng m6 hinh s5

3.1. Kich thufu m6 hinh
Kich thucvc mO hinh co dnh hudng den t6c d0

tinh todn, dg chinh x5c c0a k6t qud tinh to5n,
virng ph6n tich CIUEc lya chgn co kich thudc
phuong ngang, phucrng th6ng d&ng vd phuong
dgc trqc hAm c6 gi5 tri lAn luqt lir (120x80x100
m). Duong hAm co duong kinh D=6,3 m, ClQ sdu
d{t Ctucrng hAm H=20 m, khodng c6ch gi0a hai
dudng hAm L=15.m; v6 hAm la bO t6ng c6t tnep
d0c s5n co c5c th6ng s6: chi6u ddy d=0,3 m, mO

Trong d6: AF - Gi6 tri 6p lgc gtlong ting tuy6n
tinh theo dO sAu tu Clinh hAm d6n Ctdy hAm,
LF=12 kPa/m; Hsuong - D0 s6u guong ddo, tai
ilinh guong Hsrrns=O m, tgi day guong. Cldo

Hs.,ons=6-,3 m. eac-th6ng s6 co lli kh6i d6t d6
cluqc th6 hi6n trong Bdng 1.

t;rfi
I Et:
E*:
F+:
ff:
Ff;fl

60 40

Kho6ng c6ch ngang tryc giira hai duong hAm, m

20020 40

40
F
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.5

o0

")d

.<C)
>)

o
o

t-.1

t

,-\
us0

Duong hdm2

H.3. DV b6o dlch chuydn lln mdt ddt khi thi c6ng hai duvtg hdm song song. Divall, S. vd Goodey, R.J. (2012)

Bdng 1. ThOng s6 co ty kh6i dAt de s* dqng trong mO hinh

dun Eo=!5r103 MPa, he s6 Poisson vs=0,2. O Oai

to5n ndy, nh6m t6c gi6 st? dqng 6p lqrc l6n guong
cldo ph6n b6 tuyen tinh tdng theo CtQ sdu co gi6 tri
thay d6i:

Fn=',| gQ+trf .Hs,rons, kPa. (7)

- :-

:
- -:

:- -.:

Lqrc c '
k6t:
MF:

He s5
16 r6ng

e

M0 dun
ddn h6i
E, MPA

He s6
Poisson

Goc ma s5t
trong
o, d0

Dung trgng tq,

nhi6n yrn""1,

kN/m3

c0nc nmnEP ril6. sd s - zozo

Ducrng

I

o

J{s
Lcvp

-1.dat
da

Chi6u
ddv

Dung trgng
bdo hoa, y.4,

kN/m3

Goc
giSn
noV

1 Set mdm 5 19 10 0,35 12 0 0,12

2 cet 7 19,3 20 0,2 12 0,35 15 0 0,2

3 s6t 21 20 21 0,4 20 0,35 25 0 O,Z

4
I

ua goc 22 22,5 0,4 BO 0,3 35 0
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O oai
guong
r giri tfl

(7)

I tuy6n
r hdm.
ldo, tqi
lg dio
det da

H.4. Ket qud mo phdng gi6 tri Mn mQt dat: a - sau khi thi cong ctuvng h6m b6n trai;
b - Sau khi thi cOng cd hai duong hAm

3.2. Di6u kiQn bi6n
Bien tr6i vdr bi6n phdi c0a m6 hinh chon loai c6

l-'r co Ong su5t tiep va chuy6n vi ngang tai bi6n
:arg khOng; Lpng su6t phep vd chuySn vi thdng
turg dO tqr do. Bien d5y cOa m6 hinh co chuy6n vi
"png, thing dung bdng 0; Ong sudt ti6p, phap
t-'ren d6 tqr do. Bi6n phia be mat O6 tr,r do cho
l-6p chuy6n vi th8ng dung vdr chuy6n vi ngang.

33. Kdt qud tinh todn
K6t qud m6 ph6ng t0n mdt Odt gdy ra bdi

cOng tdc thi c6ng duong hAm ducyc th6 hien tr6n
hinh H.4, H.5.

K6t qud gi6 tri t0n m6t OAt tOn nhSt theo
phucrng ngang truc ducrng hAm g6y ra b0i c6ng
t5c thi c6ng Ctudng hAm duEc th6 hien trCn
hinh H.5.

Khodng cdch ngang truc duong him, m

40 60 80

H.5. Duong cong lun lon nhdt theo phuong ngang trqc duong hAm:
1 - sau khi thi c6ng duong hAm b€n tei, 2 - sau khi thi c6ng cd hai duong h6m

):

"r(S

IO P
=

l5 .rc

(d
a

20ffi

c0uc nmrEp il6. sd s - zozo
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+. x6t tu4n
Cdc phuong phap dU b5o gia tri d0 l[n mit ddt

nhu gidi tich hay quan tric thuc clia c6 th6 5p dqng
O6i vOi viec thi c6ng clucrng hAm dcvn hoic hai ducrng
hAm song song duqc b6 tri gAn nhau.

O6i vOi tuy6n duong h6m mO ph6ng tinh toSn

trong di6u kiQn O tr6n, t6c tlQng sau khi thi c6ng
ducrng hAm b6n tr6i g6y ra CIO l0n mat det c6 gia tri
tOn nh6t lit25+26 mm vd sau khithi cOng ti6p ducrng
hAm b6n phdi trlc ld sau khi thi c6ng xong hai duong
hAm song song thi gey n dO l(n mat d6t co gi6 tri ldn
nnSt ta 39+40 mm.

Khithi c6ng hai Clucrng hAm song song ctuEc b6
tri gAn nhau thi su phdn b6 dq lfn.mit Oat tnu
duqc ld r6ng hcrn, gi6 tri d0 l0n mit dAt l6n hcvn so
vcri truong hqp thi c6ng mOt dudng hAm.tr
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Tr6ch nhiQm ph6p lf cia c6c t6c gii bii b6o:
CAc titc gid hoan todn chlu trdch nhiQm vd cdc sO

lieu, nOi dung cOng b6 trong bai bito theo LuQt B5o
chlViet Nam

T6m tdt: COng t6c thi c6ng c6c duong hAm c6
tn6 d5n tdi nh0ng dlch chuy6n kh6i d6t da xung
quanh, lun mit ddt va thQm chi gay sQp d6, phd

h0y cdc tda nhd. C6ng t5c dr,r b5o gia tri l0n- mit
OAi r6t ld quan trgng trong qu6 trinh thiCt ke, thi
cOng duong hAm. C6c Cluong hAm tdu CliQn ngdm
trong dO th! thucrng x6y dr.tng duoi dqng hai ducrng
hAm song song duqc b6 trf g6n nhau n6n khi thi
cong co tn6 Oan d6n hien tuqng hin mit d5t, pha

h0y c5c c6ng trinh tr6n mft O5t noac dnh hudng
den dO 6n dlnh cia chinh duong hAm l6n cQn. Bdi

b6o trinh bay k6t qud phucrng phep dU b6o d0 l0n
mat d6t gAy ra bdi c6ng t5c thi c6ng hai duong
h6m song song.

Method for ground surface settlement
induced by twin tunnelling

1.M

oat
-guyGn
, it lieu
-3dnh 

I

:en t&
_'rdt qu
:rat x[
:,rdt pr
-ca Ky

=r t6n<
:.: tong
,-€ gioi'i: trun
"3n Plj: Ria-,

Mdc
:Moi I

18=.:

chrl
bbpa
nguy€

di
%t

Cdng
dug

dn Tt
.000 t

at tc
n saUr
Quan
r mat
ntim r

t@e@dry
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2. KhOng ai bi6t th5u triet ndt cf di6u gi,

vd s6 mdi kh6ng ai bi6t. Xenophanes.
3. Di6m Oit Oau c0a ki6n thrlc ld khdm ph6

ra di6u gid6 chring ta kh6ng hi6u. F. Herbert.

c0ilG r{cHEP il6. sd s - zozo

qua

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 $round 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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C6c dai bi6u Hqi KH&CN M6 dLp Dai hoi Thi dua Yeu nuoc
cOa Li6n hi6p cdc HOi Khoa hgc K! thuat Viet Nam

LSnh dqo Hqi KH&CN M6 thim
Phong di6u hanh Cong ty Cdng CAm Phd

Hgp Ban khoa hgc Hqi nghi Khoa hec K! thuQt M6
Todn qu6c ndm2020, th6ng 3-2020

LSnh dqo HOi KH&CN M6 thdm
Phong Di6u hdnh COng ty Kho Van D6 Bac

Chi b0 Vdn phong HQi KH&CN M6 thdm
sa bdn Nhd mdy Alumin

Hop Ban khoa hqc HOi nghi Khoa hgc K! thuQt M6
Toan qu6c ndm2O2O, thang 10-2020

Hgp Ban Bien tQp HQi nghi KHKT Md Toan qu6c nam 2020 Hoi vien Hoi KH&CN M6 tham du Hgi nghi KHQT ISRM 2020
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