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Model test research on influences of shallow gas stratum on
stability of metro tunnel

WANG Yong, KONG Ling-wei, GUO Ai-guo, ZHOU Xiao-sheng, FAN You-jie
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on the distribution and occurrence characteristics of underground shallow gas in Hangzhou area, and combined with
the Hangzhou Metro project, a model test system was established; and influences of gas release and re-accumulation of the shallow
gassy soil on stabilities of metro tunnel were studied by the physical model test. Results show that gas actions of shallow gassy soil
may cause the tunnel crossing gas reservoirs to generate additional deformations and internal forces; disturbances on relative
deformation and internal force of the shield lining segments are little; but influences on the global deformation of tunnel structures are
significant; values of the additional deformation and internal force caused in gas re-accumulation are much less than those in the
former process of gas release. For the metro tunnel in regions buried shallow gas, global stability of tunnel structure should be as the
control emphasis; and the gas in strata should be released under control before construction so as to reduce the later adverse effects on
metro engineering.

Key words: shallow gas; gassy sand; metro tunnel; stability; geological disaster

TREZRAMB TR D, BTG ArAERTE .

I TR A R Rk e e T AR B R R L

IEAEDCE MU MR 1 5 2670 TR g f o
BB A = URIRE AR, 2 00RER
WRER IR IS . 20E, AR TR 2
Hige, BRVREGR, MmO IRIZ R, AR .
UM B KK 2 i A R IRV L RV e X B 3 ks
AR S R T A, TR L L, 254t
BRI A 1 22 43 R AR OR ) B - H T EE PY 4k
PRI A7 T 2 AT M Bk I AT Tl )
Wk Hi: 2010-03-12

HETH: ERARBAESEIINH (No. 40372128).
H—EEfRN £5H, W,

il SRICH R T B Bt S K A, iRk
TR 2 At TARIE iz, o ik e
FRAR A R 1 A AL

KILIOK, AR JZ ST T2 208 FeAE
ARG REIR, b T URI AT TR SRS
JTHIRIBIESE, 35 2 T2 6 AR TR S
LTI I AN 2 I Ak, B TR
BRI TE AN R 22 (R T A, R R

1977 454, HL, BHERWRROY, BTSRRI 5 TRK FYRE AR, E-mail: wang831yong@163.com



3424 a= &

7 = 2010 4E

AR TR A TREK F I AARGE, UM KA
FEAE B PIB B R 2 AR UL B 2 M 22
P ARIBE I DA 3 J2 5 BN A TR T 3R
S R RS TT R AR P T 2 ) P
T, B E AR EREIE . BT S DO T
LR FRORE, BT EREFRREEN, —
SO B T AR AN 5 2 U E R R TR F
7, RERBEEVIRR T SR ER LA RS T
PEAEFEHURINIGT, FFAE TR e b i it T A i
R I A s SLA RSO T T I
JRIPEE . MR AR L KR R TRE AR 520,
WHRE AR 2 SRRSO TR AR
e O AR Ve S S A [ RN U B el
PR CR 5 7890 25 R AR R ZAH 45 15 I BT IR A
Jiti, BEAh, TR TR L FU D AR
LTIRER S DR P 71 s s 2 NS A= s e
Zeti TR REm, PRI T LSRR TR R R
JEATRREH. NaETRAEM S, RIS
HES AR LR R BN e — B
Xt LA TRE N e T BRI FLB A AR T
BULARTER S, BE R R SR 52 RS e
PR A5 o IRANRZRIX —SEm A, JFC IR
TRESEMRE AL, DU AE S i P SR 20 TR e e
TREIRF KA, BRI BT 5 2 X B 4
b~ R SRR Wi AR TR B B T AT S R R

ASCUABTIH IR 1 5 4205 8 7 R i SR 35 v
SHEXBONSH R, Gl S AR, T
AR R A B 5 2 X BRI S5 A4 152
MR, JHCR IR . W L TR, #
DUGHR)R &R A Bk R T8 2 MR E Tk
FRISEMR, A 2 U DX Rl B s v Rt T3 fit A

s

o
2 SRS B R A R

RJE AR AR E TR & S A UL IR
B N4 PR AE D E TR ) s e <Ak, 2
RARGVRI — AN EEH Sy AEREEE S 4TI
Wit KIL =AU, SEIA RS, P, 1)
VS 2 b 5 R VRS A DX (1) /N TR 2 b S
DOV, AT Mk T ) 3 2 2 A H AL B Ak
U b SRR SRS T B o
21 BESEHA

I RANE VAR BT = T S1 2SR o Wil N 71 P A
RVERIEIT R U 23 iy, 1% DX 7 i g 7 sl bR
PIFREE I . POEGTR U MR 2 AR T et 1

T RAAEN P OB A K A WL LU
PIRAE, HAERR TR N 3E IR JFOR S, AT
AEWRETA T AR AT RV BT A3 A R 1R P SRR B AN
JRAA o T H 2 DX 3R R ) 1) A AL 4 1 LA S
- P R K B OR R 2 R AR AR T R A Ak
AT ZHIX AE S PUAL I LK . R, &
BUUR THERE AR Z MY )ZE, BT
V& 2o
22 ERESRBAERE

B AR 2 2R 2 B E AR
J2, AT AR S 4 U K R AR RN & IR B R )
TERGTE R, FRIER . W, EAMTE EH
FAFID BB AR B 2 R SR AL ko i 4 7
RIESIZH 0.12~0.46 MPa, & B T HIURER
Ey M 25~55m, JEEEA . WRBWER S IUE
BoAA R R E R F AR, BRI RR RN
FEWAESZMEGE, R SE R
FEE LT, 2ARNAERLE R G A &
HARIBBAMEE 5 L Z I, AR
AV N 2o TR = S 30 A

PUINHLER 1 528 g T X B, Bhgd s on
X B MAE AR m RS, AR T
W 22~25 m, A JEfEik 0.4 MPa, ALK IE H
DA THUR 23.5 m, IRESIRERTET . H
J2 IR E RO O 2 100N IR TRy
- w2 1 Y10 D w30 U1 w2 1 2 K
JERARRE, a2 R EENS SR,

3 KR

e e oy = o EEl [ N LW NP LR 7 S |
1, FLBR P (0 SRR R T 1] SR T % 1 45 R 1)
S SEBR e — AT AR 1 5 S M A B
P, WOBTRIREE DA R 32 B0 DN 22 (K AR DL ol 3
Bk EAT o
3.1 HERFEBERI

SRR LR 2 R T X B S B Tl R B
T RF B, 3 AR UGREE LT U 1: 25,
FERIANRSFIEECY 2.0 mX 1.1 mX 1.3 mo g As4ilih
NEPAR, B B DO AR T AT B
BORARRE G ¥t i B 2 #54y, wE 1 s, F S
HESAWLE, PEEERNE R tHEEE, BT
FEZ M E— RN, LSRR M S R
ASARII B . AE R REEE B 8 em AT 1 )2 HAT
—E NI 2 LB, Hai 2 H 98 M 1 ks ok,
% FLAR 5 R8I 2 TR AL /K A O 5 AR LR JR R K



511 T B

TR JZAUH 20 i R B TE AR E 1 S A AR ARG 5T 3425

FIAET . AR ANAEZLA A, Rl BE 2B WA
PSS, T WIMBEIE 22 22

RIPER R
e S -
ULk B
ERiy .~
Ty R
o L o
] T, ¥ Lisa
. 2

(b

B 1 BRANRRAE S R

Fig.1 Structure of model testing box and the real
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Fig.2 Model segmental ring processing and assembly
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Fig.4 Locations of section measurement points
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Fig.6 Vertical displacement curves of typical measurement
points during the gas release
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