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Study of disaster countermeasures of shallow gas in metro construction

GUO Ai-guo', KONG Ling-wei', SHEN Lin-chong®, ZHANG Jin-rong’,
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Wuhan 430071, China; 2. Hangzhou Metro Group Co., Ltd., Hangzhou 310020, China)

Abstract: The shallow gas with a certain pressure is found in depths of 15-35 m in many sections of Hangzhou Metro Line No.1
during the detailed exploration. It not only constitutes a threat to the safety of investigation, but also influences the normal
construction of the metro structures. It will be a threat to the later operation of metro if unsuitable prevention and control
countermeasures are adopted. Shallow gas is one of the challenges met in construction of Hangzhou Metro Line No.1. However, at
present, the case study with such large scale shallow gas is few in the history of metro construction at home and abroad; and the
methods for preventing shallow gas disaster and the experiences are quite limited. Based on the studies of engineering properties of
shallow gas and soil containing gas in Hangzhou area, considering the characteristics of Hangzhou metro engineering in different
construction stages, and combining the practical engineering experience and the results of laboratory test and field monitoring, some
pertinent disaster countermeasures are proposed. The countermeasures may supply assistance to metro construction and later
operation, and also can give a reference to underground constructions in similar areas.

Key words: shallow gas; Hangzhou metro; disaster prevention and control

I X P& mdb A m] im0 2 3db Tk X ;

LR A K 61.42 kmo FLi% 37 FEAENY, A E gLl 8

PO MR 1 528 TREm R IIRmiss, des B8, MR 29 B,

BBV IO MY, N B RV RN E & il HATEE TN R 1 528 T REAE s Al T
i, SRIRUE KA WG, KGR IR . R, R HBGBRIEIE I RESR, Rk
AT I AR R KR, SO, el AR AR KRR TSRO B
REL'#AU/\DUIDJ%E\ JEREAR N TR IRk RIS, AFERAENV 2B IE 5 152 31— & 15
WEANBRA T AP OX B2 TR EE W, HERE RN RN R %4 ES5IK

Wk H A 2012-02-13

FEWH: WK (973) AL TR BT RINo. 2010CB732101); 5K HAREF 4= 5E 470 H (No. 51109208);  H R} 22 Bt iU - 1 24050 T i 4R
RAYETH (No. SKLQ002); ik 7 B 15 H (No. 212008 YH120301) .

HARERA WEE, Y, 1969 4FAz, Wi, EIWFAOL, RS A HEACRE M S IR R RIS RN T4 . E-mail: agguo@whrsm.ac.cn



770 Fe) +

7 = 2013 4E

(e 55 Lk B RN MR 15 2 T T I ) 3= 2
] i —

A B 3 BB UYL P R Y X A TR v
W2 UGERNREA, PIREAIN SR FEIE
Fhi. DUE K THSIDIG . WiE S8 TRE
W 3 R R R B R B AR A RO . 9
RN O HEKBRIE , T H AR
MR 2R, B L IR P AR
Wy s pl TR g S T B s P
BT EAARR . AT E AR R 5
i RARIRSFIBCI MG T7 AT T8 R
WS, WU T e A IR, E Tk
TR R 2 RSE B T IR A s
Do FERUIH MR G5 P R A 1R TR it of
TIRER GRS F R, AT S HT7E 2 AT
R 1 S A A TR E X, HERA BRI
BTN MR S5 SR 2 B AT A EANE, ATl
TR LA AR X (1 Hl TR A e v 2 ) A
Rtz %,

2 MBRUTEIR R A A e R R
A5

2.1 BRESS B

BN S ATCPH S e DX A 28 DY 20 1) J LA« IR
H, RRUUR THE E S AU Z R 2,
TR S B AT BT DR AR I A A A L,
YR (EBERSEFRD. iz, 54, ik
FEBYIE D 2 B SR B 2 T, 20 A TR K,
Wb EIEBOIR . BRI, BT P2
=t B

PO AR 1 5 20 2R 70 WA i — V52 5 %l V2
PRUG-PERG VRV AR X ] . L, R
WL R RE S, KRB RS
TV TN T E LIk Al R AR LR,
SR TR 23 15~35 m, SRR, Ak
450 kPa, JAfETeN, A AAILAT . YRR
R+ 2R AR R R 2, LR
WEREA, HIUERRE M LAUDR A, R
RN LI A 2R b 2 R UZ
22 FRIBEEXRREHE

UM 1 DX it B S AR BOR IR G5 2 Wb J2 . L2
WHRAMIGEE, MEEEHAL Im 2 10 m A%,
HF S PU A TR AL F AR, F el
WIS FEAE LSS, MERILHE SRR R, AR
(RS Ao

A HR SR G, BN HL X 400 it Stk
Redm i, OB, ARG SIRTRE, —MfL
FRHRAE 33%~50%/c 40, ARRMEAIRP B Wk 1
Fime AARPEGNRP IO N 1.54 glem’®, HIXFH %
4 0.67, AbTrEREs, HHEFSEA 5.0 kPa Ao,
FRAR B KL N 10% /47, S HRAR B /K N R
71 18~20 kPal?), {IBIER KT 1.0 um®, JEB
BRI 2, BB ik vy e

R HRDHULE K

Table 1 Particle formation of fine sand
R EAE/mm >0.5 0.5~025 0.25~0.075 0.075~0.005 <0.005
HAEE/% 0.8 3.1 72.9 14.8 8.4

3 WEARGEE AR R

BUMILER 1 5222 A LAy iz, 1
AR LLEOR, Mk, BEIE. BeggamE ., KU
SRR B A B R A R T
Bhge, i TANEE W, SRR HER
MRS RANAR, HEAEES S TR 3R
PIRARRI AL, SRR R L A S R R
L, SRR TAEAN R TOUAAT N & A A LA
BRI fEF R H PR Hik, &
LB 1S5 ERARF R, AN A SR H
AR LR SE T B iE R SN B kA ROt 1k
2 AR TREE RS o AR et B it
(RIS RO, A BhER. W CRrvEs . ML, Higkis
B AF L BOR I R e T B XA R K B
ERTN
3.1 EhRpBUEE KB iaRT 5K

W B B i) 2 AT 55 2 R IR R T AE AL
BOHRS RN AEE AR R, X2
FORHRIR TN T — @RS, TRE R I i
WA T oI g e . B, hT
2R, WREERE i RN BT E R, X0
TRAEME N SR N 5 22 4 S ST 1 1 IR AE )%
193 #E B AR A8 2 i A BRIl R
B I GRZ R, Bk, WTRER IR KK,
XA IRBE S SR N GG RSE T, N AT REA
MU, LRGN G AE TR S Il 2 20
HES AL BALBIAN 2110 5 | A SO IR AT 5B,
FE R R NG E R SR
TR IE K IIE Dy Ja IR B TR A
it Al R e

B 1R R R IR . IR



53

SRS, MR P IRE e A ST 771

WRAHRE, BYKIRA S IRGE. Rk, e
LR OB E F A, B N ELR LIS TR
HH it -

(1) PFrfi 25 N G 3EAT 1B = R B
ST R .

(2) AEAE BRI R A KRR A e s FL A Tl
WA, AR KR B S R S

(3) Xt 5y I AR R A (10 P35 1 6 19 i A
IR R, JFEN LR eI .

(4) PR RENE PR WA K B IR e 6
A8 Ak BN 1) (R e 12 AR R T

(5) DL 20THC 76 AL 15 1A LUK KA

B RERBUR IR

Fig.1 Eruption and combustion of shallow gas
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Fig.3 Change of gas pressure after controlling gas release
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