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Evaluation of Drainage Performance of
High-gas Tunnel in Chengdu Plain
Shallow Natural Gas Area
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Abstract: Aiming at the difficulty of shield construction
of high-gas tunnel in the shallow natural gas work area,
with the help of engineering examples, the influencing
factors of drainage performance of shallow natural gas in
Chengdu Plain were analyzed by using theoretical analysis,
numerical simulation and field test, and the effective radius
and drainage time in the study area were determined. The
results show that when the fracture permeability is 39 mD
and the gas pressure is 0.31 MPa, the effective pumping
radius of high-gas area of shallow natural gas in the study
area is 5 m, and the pumping time is 60 min, which is
greatly different from the coal seam gas. The negative
pressure of pumping has a great effect on the discharge,
but a little effect on the effective pumping radius. The
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discharge and effective pumping radius are positively
correlated with the change of initial permeability of

formation.

Keywords: gas tunnel; gas drainage; numerical

simulation; field test; sandstone stratum
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Fig.1 Distribution of gas volume fraction in Xinhong section
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Tab.1 Parameters of pumping equipment
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Fig.2 Geometric model and mesh generation
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Tab.2 Physical parameters of gas drainage model
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Fig.3 Calculation results of gas pressure and seepage velocity

P 3a iR, BUHT R 1 26 7E 0~2 m N A d
K, AZ 3 N B T e ) 7 8 B W) R (B AR
55. 75% , 2~5 m N FL TR 1 F 359 {8 55 0 4 8 K A1
7.50% o YAMHERL I 2 6 m DA bR vh B R
2 O SIS 3, TR (B o HZ R G TR 1Y
96.8% . &l 3b 7~ fhHEFLJE Fl R ) 86 BEAE 0~2 m

AREE L. 7E2~5 mPIHIR TR AT L

ﬁﬁg,jij ELREN 99 54 24 =6 m K JE S B JEE

E%%Eé;%/}%,ﬁiﬁwﬁ?i—p i 2 B T

T =0



90 [l o K 2 2 MCH 9K BE 2% O

%52 %

Pl 3c Bn T B B Sl HEFLAS [ Ak (%) BUIT 5 0
Bt (] (AR A, 25 T ZE TR A LA AL, MBI 3T LA
B B SHhHEFLIEE B R0 B U R )
FRME B K, 5 mU R BFRIRZ AR 2%, 6 m 5 iR AT —
MEEM. Su_ M, v I 85. 3%, v, FEIH
88.5% . Zi b, FERb A M2 Th R B4 HEFL 5~6 m N
B4 3 FIIB Tk L AR 55 , R T AR
AR, Y Z R BNEE SN 39 mD | FU R 1
0. 31 MPa}, AR I A B HEEAE 4 5 m.
3.2 kR IE

FEAR A 2 N ARUE 21 X (B b 12 P BB
i S BB I E] AR AL AR | AR 945 1 45 1F T ik
BV S HE T AR AT HERT R . ] 4 B R R
FREFE] A 1.50.60., 100,120 min B i 462 BLIT T F1

LA . I 4RI LUE Y szl HE U, B
PP TR] B 38 A HE A 52 00 Y L 28 K (R R Y
HORGE A AR G % AN [ B 20 ) BT PR ) A (E 26 ]
AR, 60 min LU Sl HER S S B FEAS A H
R, P a1 W] 60 min o filiHRFL & IS DXCB0AY BL A
FE I HEEAR, T8 T — N E (. 8] 3c o, B
) A3, =i L AT B DX RU 0T8I S T e
JR R X AT RERID A 198 B AR B, TR i
AT X3 LT DI s g B, S T A
T A 5 BEE TR A )= AP AL 3 AibHEFL BT
AT )N R BT, AR RN, AT A 14
3c B FR WY, HHERT 20 min FLIHTE it 2 2 A8 A B A
A48 60 min DA 25 MMEIAL 8 T A FRAE AL,
FUIr B TR B

¢ 60 min

J&J1 /(%OfOPa) FEJ34l%k / (10° Pa)

3.00 288
_ 2.58
2.50

2.29

12.00 1.99
1.70

1.50 1.40

L 1 00 1.11
0.81

0.50 0.52
0.15 0.22

B4 BRZEHFEHEFEEXE

Fig.4 Contour map of gas pressure at each moment

ARAEAHEFLAL B2 i B, 2] 1 i HESL
ARALFFAE MR (ULIET S5c) o P 5e tiban , fEFLIRRLAL
o IS 18] 3 I/ 0 , 75 HiT 20 min (AR I B R I
B, 60 min 5 AR B AR AR R BRI . X

Fe At HEF LR A m 10 =0. 010 9 m**s ", ¢r_sprin=
0.0045 2 m’+s ' FE Uk T 58. 5% , HEFL Fh A FH i =
OO, I T — A8 [, R X e R
Wiy A L (UL Sb) wT N Bt E] B34 n , FUT A



o511

IHR, G5 AR IR AR s FLTRR B A HEVERETFAN 91

T B Sl i B n , T e R A g P Ak, A
5b AT, Ui ﬁﬁﬂ? [EFSN Vsomin=6.4m°, V0 in
=8.1 m’, B 60 min 52 A T 200 min T [ &L 2 1
79.0% PL bRl AR Ul W, £ B R 7 O 0. 31

—er=lm--r=2m-.-r=3m -—r—4m
—7r=5m-—r=6m--r—7m —r—8m

MPa  Hi1JZ 245718 15 K 4 39 mD (444 F , 4l 60
min Ji5 A0 1) T LT ATE Tk BT, b2 T A B
W AR TR H0K B SRR, Ak S hhHE LA FR 20 508
ANERMFRFAR , B 2430 12 il HER PR

\E[é
s 0.006 5
0.005 5F

50
AsFIE] / min
a #ZEHES7Ek

1A / min
b R TR

200 0 50 100 200
fifA] / min

c R

100 150 150

E5 HAFFLAETRIRERE L

Fig.5 Characteristic curve of volume flow rate for drainage hole
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Fig.6 Calculation results of gas drainage parameters under different negative pressures
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Fig.7 Calculation results of gas drainage parameters under different initial permeabilities
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Tab.4 Experimental parameters of drainage hole

) o e, BWE
T L LR/ m o KOE/m FER/m
JEJE /m

1-0.8-1 20 5.8 4.8 17

HHEAL (= 1-0.8-2 20 6.4 4.5 17
0.8m)

1-0.8-3 21 5.4 6.2 17

1-3.0-1 20 5.2 13.2 17

AL (= 1-3.0-2 20 5.6 12.6 17
3.0m)

1-3.0-3 20 5.6  13.5 17

1501 20 5.4 6.7 17

HHEAL (= 1-5.0-2 20 5.9 7.2 17
5.0m)

1-5.0-3 25 5.6 4.2 19

1-6.5-1 20 6.6 112 17

AL (= L6.52 20 6.2  12.5 17
6.5m)

1-6.5-3 20 58 12.1 17

LK 9a ] LA Y, FEBE B HEFL 0. 8 m B4
BB R ST, M2 B G R AIG, 7E 2~3
min Ji5 AR DL LA R BB IR 2 58 . 75 (=
3.0 m N HE , BRI T U AR BRI 2=
FF R B )30 % 15~17 min(WLIE 9b) o Ak, /=
3.0 m &k o, ZEHE SR FF 4R 19 1 min I
DL b RO AR AR 3 B0 A 284k (FE (=5.0,6. 5 m 1Y

B8 IHIKINEE
Fig.8 Field test photo

26 bt AR G ) | 3 RA B T AR i 2 il
FHAK 185 4% B B ARAh HEFL & FBIK A, 78 33 9 [ 5
RN FCHT AT HHE , T L AL P FC AR A B L
SRA AL, AEEINES. 0 m s, Wi fL i FUIHA
R BUAE K 43 85286 B ) 3l 1~5 min J5 U# AT,
#£ 60 min DL BG4 B 20 508 #1) AR E (<2200
ppm) FEARFEAAE o ARHEBIUZE F AT, X R
Sk 60 min J& b J2 BT R 70 AS PR T 44 5 4,
JIT LA Hi 23 v BUIT AR R O B A FE A — A R/ ME L. Y
[=6.5 mif, N CPZK6. 5-1 5 Wil £L rh Wi 3 , 78
HHER I TT 48 69 3~5 min £L A FLWHAFR M 505 [T}

10 000 r 7000
—— CPZKO0.8-1 —— CPZK3.0-1
----CPZK0.8-2 6000 ----CPZK3.0-2
8000 K\ e CPZK0.8-3 N e CPZK3.0-3
T S 5000
— Se A
% 6 000 2 4000} |
% 4000 g 30r
2000
2000
1000 |
----- I T TrSmE=—os— | | ) Treeauy, ! 1 I ey, 1 ]
0 0.5 1.0 15 20 25 30 35 0 2 4 6 8§ 10 12 14 16 18
A fE / min B8] / min
a /=0.8m b [=3.0m
25000 17 000 1
——CPZK5.0-1 16 000 £+ —CPZK6.5-1
----CPZK5.0-2 15000 F "”QPZK6'5_2
) 20000 ~ e CPZK5.0-3 14000 Lr‘ ------- CPZK6.5-3
é S 13 000 -'.I
T 150000 12000
& 11000 T e
g ; <& 10000 | "~\1_
& 10000+ & go00p
= = gooofl TN
5000 7000 |
L. 6000
- 5000 |
G L L 1 qe 1 4000 1 1 1 1 1 1 1 1 1 1 1 1 |
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80 90 100110120130
A fE] / min fi$[A] / min
c /=50m d /[=6.5m
E9 DR HTiMHERIEE R

Fig.9 Field gas drainage test results
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