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Abstract

In order to study the causes of gas explosion accidents, the “2-4 model” was used to analyse the
direct, indirect, root and underlying causes of 30 gas explosion accidents nationwide during the pe-
riod from 2004 to 2023. The evaluation system of gas explosion accident causation indicators was
established, and the weight of each type of causation was determined by using the coefficient of
variation method. The study found that, in the cause of gas explosion accidents, direct causes (one-
time behaviour) and indirect causes (habitual behaviour) are the most important concern, followed
by the root cause, the root cause can not be ignored. In order to reduce the number of gas explosion
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accidents, based on the results of the study, targeted recommendations are provided to promote
safety and healthy development of society.
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Figure 1. The “2-4” model of accident causation
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Table 1. 30 Gas explosion accidents, 2004~2023
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Table 2. Statistics on the causes of one-off behaviour
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Table 3. Primary physical cause statistics
3. —RMHSERES

Tz AIRES ESUETASS Gk
AP B S AR A AR R R 1. 14. 16, 17, 19. 20. 24, 28 8
A FERAEAPAE R I BE 4 1
AP AR 6 1
WERLLTITRIRES, FAEHMER 10. 15. 16. 26 4

3.2. [EIEEES

FHEA “2-47 S AL SRR SR R T EAR B R R DL BN B 2 il RORL X
157 Lo BRI A ST ABUEAT O o A SRR S i A i 75 A5 2 T L TR B N 5% B A BN D IR 2 A 1R
ZARRTTTAE O 24 SR 73 A AR N 53 DR B S TARIRASRAAE, AR EEE I A 40 75 Wi
i, B, ASCEEG TR G R BN G 2 A RRN 2 4 R 7 T SIREAT N R A o

%4 Gt R, AEREFIRARTT, ARML B3 3 BRI MR A R RS R R DA S 2 B
IR EDR 224, o, 11 BN MERIER B IEFMIE e, 2 BRI R IR E R 223 HHA
WEBRIAN LA I TR LRI EAAT AL, Hh, 11N ZEHFER I T
A 2 AL ELEEAL.

Table 4. Statistics on accidents due to insufficient safety knowledge
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Table 5. Statistics on accidents due to low safety awareness
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Table 6. Statistics on root causes

F 6. RAREGT

HMARAS R A ESIP RS AEL
BUR W I Eh A7 2. 5. 14, 20, 25. 26. 30 7

N ‘ 1. 5. 6. 7. 8. 9. 10. 11. 12. 14. 15. 16. 17. 18. 19. 20.
2 o At Ws 255 AT | o7
HEEP AR R AR 23. 24. 25. 26. 29. 30 22

G I EA T 13. 21 2

3.4. RIEIEA D

GG M “2-47 SRR, AR S B HOR AR R AR SR PR S AR T Ak 2 A AR Rk
AR 24 TAEM TR S AR, l i semm Al 22 4 3R Sk s ma Aol 53 TR SR AT R, e
B E R A[17].

T O AR S KL, 30 EEH S 1) 2 4 SR Ok EL R A

(1) AEM L EENE . FHORAE AR 2227 TR, RESLZeE "GN, 3%
A A B B AR E AR A 4, S = A .

(2) AT LERT RN M TEEHE. A RESE TEMELIGHUAME, S H MRS
SRS R R R AT N LR O, (A KA AE I i fe R R A B RO L.

() LA AEIRRKE i LA AR HIIT LI L7 5 B L MR R VAL S
HARR, ERIATREEHHR . 22 EEA T, HEEHSCERA T ZRES, SRRAEER
IR RS A E IR IS 38

4. BT ERRYENRSIRIEERUXR 54

FETHISCHI SRR, 23— SBOEER O B RSB IR I, WA RORAER R, I R
YRR R A

DOI: 10.12677/0rf.2024.145457 139 BE 51


https://doi.org/10.12677/orf.2024.145457

:%Hhti i”‘&‘m

A2 5t A HOE R HAF M S T R T S HE S, TSR R . AR R — R IR
BURITTi%, W] LA S N e B R WP (18] & AR BB Z2 R B, BE MR IX 70 & A
R WRZARPR IS B PR e, NP HZAR PR BRI s M, 35 R IUR AR BB Z R B, Wiz
PREVE B HREAR, NP LOZAR AR BN . A2 REGEAE N — B N 5%, ARt B
PR IE I, B, AR R R HGE X S R — P A

LA SCHE MR M ST SR AR A R, R R0 N B AR . HENZ AE AR
JZ o VAL R IR L T SR AR B EA S ARSI R e =, AR AR IR AR DS i An =
Hop—46h5 A 40, 48R 6 4, ZZURInAE 2441, R F REGE RPN R Fn i AU
PARIIE

ETRRAYEORSIBEEGHEANESH

B, MIEIRPAA R NS TEAR R R IS, THE AR AR AR R = AR AR AECT 5 X
PRAEZE S;

1< :
XJ.:Ezi:lxij,lzl,Z,S,---,n 1)

1 < .
s, = mZizl(xij—xj.)2,|:1,2,3,---,n ¥

X, RIRE | A SRR AR | =R AR T

THHARRZBV,:
v—i'—lzsme (3)
j_xj7J_711 )
B, At A HAS B TR FR A E A W
W—V—j'—123---6 (4)
7R

BTG EREW], — BARbR BRI (— U AT D) A TA] 2 i B8 (53 A5 AT D) W 3 [+ 4% L 2 (A
B 0.4, MAJFEEEAER 0.2, 18 2 455K, FERF MR TRNE S SR b B8 J5 N (— IR VAT D) Fi )
PSR AL (CIBHEAT ) [F) LM Rl 5, MRAS i [ 2R R P W AL T 4 I A [ 3 S A

Table 7. Gas explosion accident cause indicator system and weighting calculation
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Figure 2. Radar diagram of weighting indicators for the causation of gas explosions
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