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Abstract: Taking the “6 - 13” major gas explosion accident in Shiyan as the research object, this work con-
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structed an accident investigation technique integrating scene investigation , interview and inquiry , numerical calcula-

tion and theoretical analysis. During the scene investigation, it was found that a section of DN57 mm medium pressure

natural gas pipeline remained in the river below the southeast corner of the market. The pipe was adjacent to the do-

mestic sewage drainage outlet,and it was rusted and partially ruptured due to the long-term wet environment. Mean-

while, yellowish natural gas fume was first found in the river at the southeast corner by video monitoring, visits and

inquiries from surrounding residents, which led to the result that the aforementioned pipeline was the leak point. In

addition , some merchants were engaged in flame operations before the accident. Some sparks entered the river through

the smoke exhaust pipe and ignited the premixed combustible gas accumulated in the river, which resulted in the ex-

plosion. A numerical model of the river was established by the ANSYS/FLUENT software ,and the volume of the nat-

ural gas accumulated in the riverway was 600 m’ ,which explosive TNT equivalent was 225 kg. The gas volume and

explosion equivalent are consistent with the data published in the accident investigation,which proves the feasibility

of this analysis method.

Key words:

AT H B AR, RARSMRBE ™ 8 1Y
CO, , ¥ AL 28 RN MG . RV, 4R At L 4% ik
TR BV B T S IR T
R IO AL TR VRS Tl AR I 45
XLV R R 2 LR R T B SE . 5
— I, RIR A B A Ik o 4R, 7F K B A
T RS 3 R PR TS 7 £ AR R LR B, B
HIEHERISE 1T, 2016 4R 3 2020 4F, 4 [ 4t % 4 K AR
SHEVERL 3934 {2, FET 498 A ;2021 4E 4 4F KA
FARSTF i 455 2, FETS 59 N, Horp KRR R 2
339 G, B R g 0. 321 i/ T4 BL, X4k 4
R ET PEE R S Y

REEH R E R R A5 R S IERRIAR
T = ik % A 00 B B2 26 4 . Khan %8 %) 1926—
1997 4EAL TAT\VFE RS MOHAT T 7 2R A4
T ARG A E o BTSN K RN
B AEARE T 2%, Chen 25 LA /MHT T 1980—
2000 4FFl1 2000—2010 4 Hh [ T MR 0% 1 2 5 19
FRIE' , RS T H BRI BRI R A Rk
PR AR A, R AR SRR T BT 5,
IR, R T Sl S ST IR R — R B
BT A 77 v R ok S XU 147 45 B VA o
Chen 2542 H—FP 545 KUK 43 BT 45 % EDIB ( ET-DE-
MATEL-ISM-BN) #7807 6] FH T2 47 K 4R 545 3 it
TR A T, 75 % 18 22 R i R 2 A 175 0
O R SRAS A R E AT R XUR A . ST
FEW], TR A U S0 10 % 2 BT 1) 60 2 24 e
E R 7 2 R TR R R IR
FHRFSE T 2 AR S B b SO AR B
e et 0 B R A F I 4 R P Rk AR
B T ML o o ] ANSYS/LS-DYNA 15 4,
Jiang 25 ABFFE T 4846 + 137 IRBKE S b il

natural gas leak; explosive equivalent; numerical simulation; overpressure

W B SRHE B X ST A A B IR L
R T A A I 3 e R A T AR AR
VRIS E =N =) SS9 0 s VI 03 0N N | s~ (D 44
(&R B REEMEM . LAh, oA 2
JEHE FRTHE EIRMEZIRAY . ETRAEIER
LA URNRE A, 8 336 N R GE R T KERR S 0
M SR S AT T o R U i P e A 25 e R A
M1 IR TE 4 SR AT SRR SR A S 3 R D4R
MHEAR LRSS %, KEESE BT AT H AL R
JORBZ N BT A I RN R BT
AL 2021 ARG - 137 RAARKEF RO B, 1
B A O A FAR B E R RGN ke
SRR, m RSN,

1 Stk

2021 4£ 6 J1 13 H, 404 - HE 1 5K 7 X ¥ i
FEXER TS (FRRERTY”) K AEE KRS
PRYESRS, W5 26 AFET:, 138 A2, HIEA TR
K 5395.41 ot ZARH B E R RIRAE
RS, MR A KRR RS2 IR A RS,
R P HE TR A HE 0 R R AR E

FlCRA T de o S5 B s A, T
SAIC ZE v BN RO R, EoR A it
Rt o1, AR SR e T, WAL Z i h;
B R A T HOR A TR 2, 5 A R 3K
A, NIRSGEA A ERA A AR A AL,
BOAFIA R IOR B4 R S T B RS N
WA, 55 Bl % 2 S B IR B I A Y
e B IS OR A TAE,

WHRAE AT AT ZSRE 7 1, i |
TR AR, RV K 107 m ALY
14 m, @HUEFH 2850. 44 m®, BT T Ir {18



40 % H3 FORRAIR K RIS

JE R AL P ARG SR AR S 1 52 R A ], A P e AR
2927 m E 4.0 m, LY 5300 m (F T 2R
200 m*) o —J2N 17 BN, — 2B AL
Bl JEUIHUAE, IR 1 B,

Bl 1 SR M N A ZS 8] (B m)
Fig. 1

Space of the market and the

river channel below (unit;m)

AL PIYR PRI A SRR A R R T
s, b (i TAR R @S AR G T 7, 47 DNS7 mm
P b ) B AR s 2R ) R R AR A, A TE
JEJIAE 0.1 ~0.25 MPa Z Ja] 5, tni& 2 fis.

8 Yt T T

(a) ARl
(a) East side

(d) e
(d) North side

(b) TT3E
(b) River channel

(e) P
(e) West side

HE T H B0 AR R B AR MR R 1 AT 41
l S JINY Ey/4 — HE WL
ele b owws }
X R R
E DNSO{%%%E%ETE% Zi* A DNsoﬁif
R | —] — — | 41"
L1 e 417 AP ETEDN159%6 LR
B 2 SRR A B AE 1 B (A mm)

Fig. 2 Gas pipelines around the market( unit;mm)

2 RAREIEIAE

R NE B LA BT 50 v 1) S A, BE MR AR
RG340, — 2 T R AR 1 A U4 Jey AR AR A
Hb, AR B IR vk T OriiE h B 0 > 2 =
{RI5R  ARR E PY N TR — = M R AR 7N
FSFRATAN , Ho AR iR S 9 AN T3l IE , Bt =
O e AR A SR TV A0 A S 2 T )
7 PRSI [ b QB o JTTE R AL
IR KEARA, IRl 3 7 o

(c) FE M
(c) South side

> o I G ok
(H—. "R
(f) The first and secondfloor were

blown apart

B3 MBI

Fig. 3 Damage to the market

LR T VU B ARSI B, AT P IE PN 48 m
Aib J B — B s il AR T AR L I 5. 81 m,
PR 70 m &b 9055 — B th AR B ARS8 1 K B
5.03 m, 7 oy 0 1Y) 5 T T M) OISR 5 2R T
T B W T YA R v R T, R KE IR T
SR 50 UL & 4

YA R R B, SR T AR v A R T
IHAERAF— B DNS7 mm A RARUE . WS
PR A8 T B AR AR TG 15 K HEK B KA R R B 1
PSSR AR . i T RAR B E R IAL TR
PRI T T, R LA R, e B VR e il
AEAE T mm, DL 6,



42

W 2023 4£9 H

AR HAEN

- AT S |

AMFHEE

K4 LTS O

Fig. 4 Damage on the west side of the market

K5 R UEE
Fig. 5 Collapsed natural gas pipeline

Bl 6 RARE G MR
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mechanism in confined space
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