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Study on Distribution Characteristics and Evaluation of Shallow
Natural Gas in the Underground Engineering of Chengdu-Meishan

Suburban Railway (S5) Line
REN Yun' CHEN Minghao' QIU Peng’ ZHANG Peisheng’ CHEN Xinghai' XU Xiaojun'
(1. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China;
2. Southwest Petroleum University, Chengdu 610500, China;
3. Sichuan Chengdu-Meishan Rail Transit Co. , Ltd. , Chengdu 610041, China)

Abstract; The Meishan underground section of the Chengdu-Meishan Suburban Railway(S5) Line is situated in the trap
zone of the Yanjinggou gas field. The shallow strata possess conditions for oil and gas infiltration, and the shallow natural
gas has a significant impact on the construction and operation of shield tunnels. The conventional full-hole detection
scheme and the innovative stratified detection scheme were used to reveal the vertical and elevation distribution
characteristics of shallow natural gas in the Meishan underground section. And an analysis of gas enrichment and
migration patterns in the shallow surface layer of the area was conducted. Based on this, suggestions for tunnel routing
selection and preventive measures were put forward. The geological investigation has significant reference value for the
construction of similar tunnels in the Chengdu Plain area.

Key words: shallow natural gas; geological investigation; stratified detection; enrichment characteristics

W 7E B #:2024-04-28

EZE BN ALz (1992-) 55, TR

EE£TE )48 SRS H (2019YFG0460) 5 Hik — Bkl W52 T & 1Rl 48 ( KDNQ242072 , KSNQ202035 , KDN(Q21203 )

SICAE AL, PRI, BEMG, 45. s (R0) SRR U8 2o T LR R)Z AR FRIE SOE AT R L) ). S Bk R ,2025,16(2) <110 - 115.
REN Yun, CHEN Minghao, QIU Peng, et al. Study on Distribution Characteristics and Evaluation of Shallow Natural Gas in the Underground
Engineering of Chengdu-Meishan Suburban Railway (S5) Line[ J]. High Speed Railway Technology, 2025, 16(2) :110 - 115.



24 ft

0, A5 T CRR) it A 2 T TARRIR)Z K IR A RHAE P F

2025 4E4 H

PRI R R IR IR AU Tl 24 Bk 4 i 1 A D) —
RAMERE, HBERLATAN L ) 73 A (R i, AL L B
MELLT AR AL . XAEIERERZ KRR TANRAL, &
RIS FUIHT %A B4t Az 8 KU o AR A2 TUs
ISR S G S 90 W NI DT EEE 4 g D 7 S R A )
AL AN 5 1L BRI (1993 4F) 84 TS 1 5
BEIH (2015 4F) 45 o AR J5L DX A R i DXOBUR 228 5
VS 1 AT BT 9 [ 9 A 25 [ 5 A8 R T s ) A
R SR THHE S T 3 C500) B g 30T I S A
RERIARIEA W IR . SRTAT, 75 B 18 i B 7 v
SRJE RIRAE T Y [n) dLBOR B o TR, BT
FRHEZ T Z RAR R w SR AL 18 R R O0 B e i i
ERHAEEE L.

FEO AR R T2 KRR, L 5 it R
W9 B X R 1 P X R 2 R AR
77 i B RS R HEAS L JRE T B B0 5T, O RS Bk
R UL T AR I3 B A% KT A L 52 5
19 528, T AR R MR TRZ KRR iz B HIL] <
PRIRAFIE X, I i 70 JZ A DN , PR 5T FU ST [ 1]
() BUIT2S 0] 2 A WL o R I 4 260 R 5 A1 ) e XA
HED7 AP RTFEAREEGE A PUST AR R B2, o BT IX
BB Bt At T I (PR SC4% . SR, WA STk
WX AR R EE RIR THA AR B B R IE . IRTT
3t 1T B0 A J2 O R E AR R TR AR A A . AR
PATH 3 (B ) Bk i Al 22 8 LR MAE , 72 A B8 5~
Beny et b, A B Y B FUBT RN Oy 2, U X
DX PR 2 AR s 1) B SRR 5 s A (A T R AL
FE o INTTERS AR B DX AR B 6 3 19 e 2k LTl T Lz
BRME T

1 BRI

1.1 TiE#R

(B Bk AR 2 I8 14k (S5) g 2 )8 1
J7 1) PR AT B DX AT Sk B . AR SC B DL JE I X B JE
Widbsl — ARl - JE AR ul R DX A) (7 4k L AR
K 59 +600 ~ K 64 +266. 8) HHFFTEL, M2 d R 7E 1%
DX BB R Al L PR RSN 281 v e B B I AR

WF5E DX P R S 3, S IRV AR A T 2%
B, AT ] . M Hb 3632 40 A0 56 DU R 08
SGANT I+ (QF), T NI &R 484 oh it BUZ
(Q ™)k — BEHLREEVE + RS %8 — P IR A7 Je AN O
b TRIEAE WA ER BSR4 (K s X
WG T I35 , TCH R PR 1 5 R PR AHAS , T A
F AR R T B X ] % 0 22 R F B M 36 0t 1, A
AIFT. BBIEEK 4,66 km FUHIIR 3 ~ 40 m, Ttk

BAE2.4~22.0 m, M F/AKMHEPR 0.5 ~7.8 m, &5
B DX R] AR BTRRAE , AR R, BB 1a) B AL
ZUTER K 5 10 28 AT B, B PRV B — % 30 ~ 55 m,
B B 7 R G ) B B B % ~ R O A
i ~ HP R H)Z
1.2 BEEE

TR DX BT Ak DU )1 4 A 5 Sl S 1, DX P T <
RS AR Z o BUE S E LR B A F NP0
Xk — Fh 0 &S 1w B R e < A
L, 1R, S E R R 2N RY R E4
SR MZE , RIRFTRE T TR =8 R LR A K
YRR (BRI ) M2 3 2o 5 b A% 30 114 32k i 7 4
] Lz #e BT R EOESREA M Z P TR . A
WA 50F , R O A E R R B
MR 5T o BERS AE P B L IR BE T N OE R
o R AL 2 A DX P Ve 2 1l J2 WA B R IR TR
REEF VSRS R b G S AL )2 , P i 7 2
TR A R B ) 2 B, 2 SR TR I 3 18] P 1 J2 F
TrE s, IRl AR AR 0 E AT e S5 Ll b DX 5% 38 it T
205 A KRR R EW R B B IREHZ TP
AR EAR) B iE — BAE R % (U s 1K)
U ] B8 7 A TR

M SF S H

At

7 nstwmmm
BEAD — _ 7
J

Bl HIREMESHSESHE

2 XRBERASHMBRAZHAR
21 BERKSHHRE

ISR ) Bk A 2 S 1L i 1) B R X
I R R KRS, TB 10027 — 2022 Bk
TR B BB SHURE) 15 14. 5.2 S RIERIRS
A T AR o S R IR R KR
HEAN T TR B R R AT T R AT S
YO AR A LR PR 2 AR S BT IX B ik

111




112

H2H

£ =, 55 R (IR ) BRI E ety T TR R RIR MR KPP 58

2025 4 4 f

R R 5 B T AN SR o AR A AUk
HHERRIE, W03 1 B
x1 REXRSBERHTERUSE

- SRR 5y R B
RIRZ(CH, ) ¥R/ ppm LA HIEM S T
TR BLAT X Bt > 20 000 80 ~ 100
IR RUIT X B 10 000 ~20 000 60 ~80
T LI DX Bt 100 ~ 10 000 30 ~60
TE FLHTIX Bt < 100 0~30

2.2 RERASWNTGE
2.2.1 ALK

AU E A F A g R P T B
PROT IR A Sl BIVR R A T 3, Al R it T E 5
Wi/ i A ORTE BT & TR A &
AR LRGN ) 73 A5 LA (ROA LR Bt P e KA
A SRR L), R 245 R T Dy BL i 4R DX I 20 4
QI tE% .

(DM TZ

ALK TR 3 AT, S ph ALl ik 2 %
TiOAR BRI IS, 52 B BBOES IR BEA T 55 — KR, O P g 4
05 YR FLAG PR BT TRBER SR A ICE 5 RT3 K
R, o AL s Z 0, S P B ALAE L T 24 h s
FRREAT— UKL, by 5 ALAG I, — ks £ L 24 b AN
PAF ARV BT 5 ARV BE A Ak i 4oL
Kl R AR I E 2 Fros

Hfl24h

AFLE
ez
E=MEa=
= ki &
O] 454L

Ik it/ HFEIW

B2 £7NIERE
(2) kil fL AR &

A UG I B AL i B8 % AL T R B ) 5 S A
BRI L BRI 100 mo RS8BT HE
SUARKLINAL 43 A, AT kAT 43 4 LA I B o
2.2.2 Jy)EK

A o A LA A3 ] U RE HE R AR Rk %
ST ) A 4 5 R . SR, B T AP ARG I A K
FLASEI e 38 B A BB T H AU I Bt )2 N A 3 AR
FRORUCE , LA I 45 2R L RE S e BU I 76 B AL IR 7

] b 8RB, JC 1 Xt B 4 (8] 3 A1 KL ASORS 20 4]
JE WU RESS AR PR A2 (0] By Lt R, A3
FESS A F 5 DX HIZ 5 PR RRAIE LA B i B 4 LA s S fry
Bl b QUR b T AB fL A3 2 5 %8, d i
FUTE i DX B B AR I 25 B8] 43 A1 R AIE , X U 3T ' 4R ik
Frae E s, JFas & H SRR TE I 25 (1] ¢ R BFR iR IE 52
LT R

(1) AB fLo3Z kI T2

AB L3 Z RN A 2 BRI AR ALY TR
PR 200 A AN [E] 2 AL 2 8] A B T4, $
A FAMM R B K — A FERES R AB2 A
AL, Horp, A SLA TS AR O R AL A AU,
B AL TR A 2 AN R TR B A 3 U

A AFL

A FLIEBEDT 3 A H A, 3 2 BB
OF—PrBe: A fLETZ SN A 2 m B, B )2 N Al
B AT — U AR s Q5 B B A fLAG
BRBE AR, B B AR T AR,
HEATER R FASMASARRGIN , SR J5 L AL 1
HEFTEIA 24 b JEHEAT S 0O FAURRI . A LA
W T 22 3 fs .

24 h

C#+Z
D of =
Cka)z
=] BEiEi &
HifL
NS

B =X

B3 AfLRNTZE

B. BFL

B ALILHEAT 4 A T AN, 20 2 B Bl
O — BB AL BB E DR & R EE T2
LB MAL , AT S — U AR, LA £ L 24 h
JE FRREA T3 0 F AR I s Q% — B B Al AL Bt
FERFERARLLT 5 m WL, 725 —Pr B & LR AL T
A B, BEAT S =R F AR I, A A AL
24 h 5 BEATES YA AR . B FLAR I T2
Kl 4 FR o

(2) Az I FLAR B

AB FLULFT Y 2 FLAR I BAR O B 76 B G 5 v
JERL W e ey 3 AN IX BeAii &, AB fLIEE g 8 ~
10 m'* PG KB AMI 2 ~ 5 m 78 454 B 20 41
(40 ) A H R JEA B L o



24 ft

o, A T CRR) Bk UE e T TRSRZ RN T ATRHE SN IFFE

2025 4E4 H

H7124 h Hf124 h

A AAA

: | TR
hess] L A )z
B enz
= FEIER &
il
=

Bk IR A4

4 BEAEMNIZHE

EER

3 ERERASDMEHE

3.1 Ym&HHHIE
AR LA DB ATH 4 Kbl , 7 59 BR T8 e, R
MBS

420+
415+
410+
405
400+
3954
390+
3851
380+
3754
3704
365+
360-

RiFE/m

T 42 4131l 24 h BdiE . o, @4t 20 000 ppm (4L
g 24 4, 5 57. 1%, 4+ T 10 000 ppm F
20 000 ppm Z[A %4 8 41, i H 19.0% . B I,
DX [6] N G AR R s 4 A R 20 000 ppm 1)
BifL 172 VU b LR g, £L BC ik B i 4 i T 2
AL AN IR 5 TR . WF5E XA R X ] 3445 BC
BEAMG, TE N1 - K 60 + 200 ~ K 60 + 550
K 61 +000 ~K 61 +900 1 K 62 +950 ~ K 63 +950 [
3 AN IX B BL AT A I ok B R 3 20 000 ppm, iK 2 T 55 BU
T IX B o bRt
3.2 EESHIFE

RIS ZR T 20, A FLF B FLIZ07 2 4Bt

JE Ll AR 3

RS
AT
E ks
[ ALkl

K60 K61 K62

50000 |
é 40 000 |
i 30000
& 20000

10 000

HE/km

5 2 RNEHREREETLERE

FAEIN A, Horp A FLARHR 2 A AL &R A 1 2 35 £L
Bl , I3t 3 AR ;B £l AR 2 21 AL A s A
LA 21t 4 HBE . I, 1 41 AB FLAEAG I 5 A
JE IR 3 A EHFLECHE A 4 41U , A L&
P aT TR 28 A B AL B SR 2 8l 5 A A 1
{9, 3L IR e B Al DO 3R 1 4 N 8 B )22 P B o
SIRBIUREAKF.

R, AR SCRI R AB LA H i 3 41 3Lk, T
P LI 2 20 U A0 JZ (405 ~420 m) Je s )=
EB(390 ~405 m) IR F#(375 ~390 m)3 i
TR, MRV A5 H 45 R B 3t 2 BUST A 7K, 8
24 AB LA EHE R 5 20 B, B AT 45t 4t 23 v RO S
RTERE IR DXAS 7] 2 72 ) 5 S 40 A FRAE . AB L4312
A I TE B TR B2 0 1B PN B O A )22 e )22 i A R
2 NEBEALAT 4 AR E 20 2l L 24 h FdE, ]
AR J2 A7 1) 1 S22 BUAT R 38 7K -

MR L 24 h A I £ 4 H, B0 A )2 R
20 000 ppm ) %% 5 A5 8 4, & kb 40.0%, v T
10 000 ppm % 20 000 ppm Z [A] A HEA 11 4, & b

55.0% . Y LEBENMIEH T 20 000 ppm [ £ H , i
41 10 000 ppm 2 20 000 ppm Z[i] BI&HE A 15 4,
Rt 75.0% . A T #RIZ NI IR JCE T 20 000 ppm [
4, 47 T 10 000 ppm % 20 000 ppm Z [H] A9 £ HE A
5S4, 5 25.0%

F5 DX PN L0 8 SR A6 SR VR B ¥ [l b S R 45 B
SRR A A B v R R PO AR S A ) T AE DR A
RN E AR FE BT R AL, B s AR A Ay
J, VAR vk B s Ak 32, T AR A 2 ) 2
AE IR B 9 FC B, B 6 TR

= >20 000 ppm @A 10 000~20 000 ppm [ <10 000 ppm

oG e

(a) I Z 0 (b) & )Z L (c) Ve = T b
(405~420 m) (390~405 m) (375~390 m)

E6 FRABSERRIKRES?HE

3.3 RERRSESHE
AR AT SCARSIN B, BIF 9 DX 2 AR AT AL

113




114

H2H

£ =, 55 R (IR ) BRI E ety T TR R RIR MR KPP 58

2025 4 4 f

AT, AR R DY) 1 Z 4t DR JE R AR S, TR Z R
SRAEAT — s R E o L TFURIT T i,
B R 7R BT 10 ~20 m JREORA7, B ERTREE JE I P AT
N LI S A 25 (8] ) 30 J2 B PR, 20000 B0 A
JZ ST = WRE e A B AT AR D BU I 19 s 7
I8, AT LT L2 (R B R A SR AL
BEHR Iz LA B BAT 18] Eas B R, D T
R T st ik 2 , AT Pk s = , B
I T E AR LRI A RN R, KR E A
KBMELZ,E3 ~5 m, BTz, BB, %
JE A T O )R b, nIAE O U & SRR R4 o
JZNTHTAT R4 BE 11 PUSHT 2K 25 i) 3 22 HEA T S L, SR IR 3t
JZHR R IUT R B 20042 5 K200 )= N IR
ffo A IS T B HERS , O A7 )2 Y U U BER
TEI I T — R MUBE B0 e ok B BUOT o SR . XA Tt
JE TR 5 Boam R tal 7 Fii

T [e; O OAN®. OA0~"0~" 0~ 0.
20, 80 DRSSO OB d 0009

5: 9% 0% 06 0% ¢

e s e | e =] ——
VA# L B8 aihz = Ranz [ wiesik W2
v pe Xt M T X o i O M X sk (7] R i3 %6 5 )

7T RRWERHEERZBEXE

4 RREERZEZEWURBIEIR

AR XN LRI S e — 2219 AB L0 )2 46 0 45
AN R 2SR L Bt X ] B PR TR R i FEl N 2 K
SR AL, AR e £ R R E R R TR BT
SEREEEE AU 0T DXad 5, T b AR O A 2= Y
FUI e AR, DT PR T e sl 5 22 4 XU, AR X Jo] i 34
SR

[l % DX P9 BT SRR A48 7, AT (8 R it T
UK RN ORI = A W O ] 7 STER 18 e A B
BUT R SRR, AT FE MR BCELIT A AR O A 4
Tt , 25 Bl AR PN U B2, SRR W= s S5 v A
F4 32 R0 T A e A JRE DR e 25 B 3 UM it L Y £
Fo IRATTEANL X BER F R P IR AL TR K S5 9 s 1 it
LW FC 30 1631 P32 B 1) e T, R o il i 7 i R R Y
LA,

5 #ig

AR SCHETF AR T S5 X T S8 (B ) 4k B AT 2 JE L
2R FER O B AU e f LRI O S A L, 25 5

FEXHLZ A PERFAE , B8 PR BT T BE A Ik 3
JE RS0 A LR AB L3 JZ 4500 07 58, X JE 1
B R DX )2 AR Y SRR 5 s A A i)
SN F2 EERAHEWR .

(1) iz F AL 2 LA 7 2 A W R B A )
K 60 +200 ~K 60 +550 K 61 +000 ~ K 61 +900 7
K 62 +950 ~ K 63 +950 Bt 3 Nl X B A7 76 5 e J&
LR =UR

(2) T A LRI A 56AE T, BBt 1 AB FLEUT
YRR TG, AW T MR KB RUIr AR A AL e
e BLIgT AN ) FAE BN 2 N E

(3) XN Z A7 FUIS R IR T N ARER I 1 <
TRY 2 EGEESRALS)Z , 32 B0 A W )Z R e A
A Lis ks 888 B KRG E A AE R N
MR Z R e LR B T RN 2 NIRAE . Bl
IS E] A HERS , 5412 N B FUr U BER B 2 R T
—RE R P e R R BT R SR AR

(4) MR DX P M DX i) BC 3 5 4R M as RS R ,
DR BRI R A T T 3 50 B s AR AR BL M IX Bl i
HETF A7 )2 v B4 e B o A e T Mz Bl AR B X
PEHLR I IR 1 7 -

SE Wk

(1] E&By, T, SRR, 2. STERER)I R I PU R R Z RS
Bhgg[J]. ghiE TR, 2015, 32(3) : 1-5.
YUE Zhigin, DING Haojiang, SU Peidong, et al. Survey of Shallow
Layer Natural Gas in Chengdu-Guiyang Railway of South Sichuan and
Southwest Sichuan [ J]. Journal of Railway Engineering Society,
2015, 32(3): 1 -5.

(2] 7R3EAR, BARME, TRIEE, . AERRMIZRIZ KRR LA
SRR TR R A R (1], R Bl Rl A, 2021, 42(2) .
88 - 97.
SU Peidong, LI Junlin, XU Zhengxuan, et al. Occurrence Regularity
of Shallow Natural Gas in Non-coal Strata and Protection Scheme of
Gas Tunnel Engineering[ J]. China Railway Science, 2021, 42(2) .
88 -97.

[3] JERGES, BRXGHE, WML, 5. IRRRMZ & LT ERER A
ARAFRFAE SR IR 72 (1], SRR HAR, 2021, 58(5) -
140 - 146, 158.
TANG Ouling, CHEN Xinghai, CHANG Xingwang, et al. Study on
the Occurrence Characteristics and Drainage Tests of Shallow Natural
Gas in High-gas Bearing Tunnels in Non-coal Measure Strata[]J].
Modern Tunnelling Technology, 2021, 58(5) . 140 — 146, 158.

(4] APIFRE, G, BRUIE, 55 BREKREIEN S TOMT I8 i fa B PE
SEHTLI]. EEERERHOR, 2024, 15(3) : 39 -44.
FU Kailong, CUI Jianhong, CHEN Minghao, et al. Assessment and
Analysis of Coal and Gas Outburst Hazard in Railway Tunnels[ ] ].
High Speed Railway Technology, 2024 ,15(3) :39 —44.

[S] SHUBNI,S=RARATF, 45 BRIE 98 th SUARRFIE SO LB DFFE[T].



24

£ =, 55 s (R8) B nlJE ety T TREEE R IR R S F 52

2025 4E4 H

EHAR BRI A, 2024, 15(2) : 39 —44.
QIANG Xingang, YUAN Dong, HE Ping, et al. Study on
Characteristics and Formation Mechanisms of Tunnel Gas Outbursts

[J]. High Speed Railway Technology, 2024, 15(2) : 39 —44.

TB10027 —2022 ki TR R R gL S].
TB10027 —2022 Specification for Unfavorable Geological Condition

Investigation of Railway Engineering[ S].

(E#% 109 )

[7]

[8]

AR, UM, R, &5 TSR A9 CRE380 51 %2 A
FITF R B AT 4R 22 B oA [T ] i R 2 4 ( | AR
i), 2018, 49(2) : 407 -414.

ZHANG Zhengzhou, OUYANG Peng, HAN Yongjun, et al. A Study
on Method for Workshop Process Design of EMU Depot[ J]. High
Speed Railway Technology, 2023, 14(4). 1 -7.

B, X0, W, S o 2 XU B L R DAL BIE 5
[J]. EslgkpkiA, 2022,13(1); 78 - 82, 88.

LV Na, LIU Wei, XIE Haiqing, et al. Study on Optimization of Wind
— Proof Performance of Vane — type Wind Deflector[ J]. High Speed
Railway Technology, 2022, 13(1) . 78 —82, 88.

BV, SRIEIL, WA, . T - % - A RS RS XU
BER KUSCRIFELT]. Sk A , 2023, 14(3) : 32 -36.

LV Na, ZHANG Yinghong, XIE Haiqging, et al. A Study on the
Windproof Effect of Wind Deflector Based on Windvehicle — bridge
Coupled Vibration[ J]. High Speed Railway Technology, 2023, 14
(3):32-36.

[10] GB/T 5599 - 2019 HLA= 44 3 Jy 24 P RE W € M il 90 48 %€ MY

[s].
GB/T 5599 —2019 Specification for Dynamic Performance Assessment
and Testing Verification of Rolling Stock [ S].

(11 Sk, BOR, SRIA, 5% HOIP o AR I R m R G I IAR RL

~ - GRS TLT]. EBIER, 2009, 30(1) : 41 -
48.

ZHANG Nan, XIA He, GUO Weiwei, et al. Analysis on the Wind —
vehicle — bridge Coupling Vibration for Nanjing Dashengguan Yangtze
River Bridge of Beijing — Shanghai High — speed Railway[J]. China
Railway Science, 2009, 30(1) . 41 -48.

[12] ¥FEs, s, TR KRCLD S 4 s 17 B BRI BT L

[J]. BEEVLAEZ, 2016, 36(1) : 39 —43.

XU Ziqgiang, HE Dehua, YU Weidong. Research on Limit
Operational Speed of CRH Train under High — speed Wind Condition
[J]. Railway Locomotive & Car, 2016, 36(1): 39 —43.

115




