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Safety Influential Factors and Accident Causation Model of Subway Shield

Construction

CHEN Huihua LI Hujun HU Xiaodong

( Central South University Changsha Hunan 410075 China)

Abstract: Research purposes: Safety accidents in subway shield construction have increased in recent years and they
caused huge losses to government industry enterprise and individuals. To prevent the safety accident in subway shield
construction this paper investigated the safety impact factors and accident causation model. We proposed an analytical
framework for safety impact factors using system engineering method of " human — machine — environment" and identified
key safety impact factors based on literature review case analysis and expert interview. The safety accident causation
model was constructed based on DEMATEL — ISM method. And then HF sub - project was chosen for case study to test
the applicability of the safety accident causation model.

Research conclusions: ( 1) The safety impact factors in the subway shield construction can be systematically identified
as personnel mechanic — equipment and environmental impact factors. (2) Safety accident causation of subway shield
construction can be interpreted by five — tier system model of which accident — causing situations are the direct factors.

(3) Safety plan safety inspection and worker safety competencies are the pivot nodes. (4) The causation model
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proposed in this research can guide the safety management during subway shield construction.

Key words: shield construction; safety accident; safety influential factors; accident causation model; DEMATEL — ISM

M ARIREE R S R

TS _4 NHEFR % A P %
LAl L I N T E
MHEIEE | mneze) U s@mimmeg |
° S R 2% EALIEES
s _ﬁ BB R
( . EALLLES

AR B A R A &

”» 4 5 6

“ ” o« ” o«

”» 113 ”»

EI.CSSCI ~ CSCD ;
47 13

[13 o

14 ” 113 ”» 43

DEMATEL - ISM °
CS 4 HF

2.3
25 5

20%



1
NE,— ( N . ) NE,—
NE,—
ME, — NN )i ME, — €~
)
OE,— OE,— OE,— ( )
sC,— SC,— SC— e
SC,— 1 SCe— ; SC,— P SCy— »SC—
7 SCyp—
M, — M, — M — M,— Ms—
M,—
W,— s W,— W, —
E,— ( N ) E,— (
N ) ; Esi ' E47
Esi ’ Eéi ’ E77 ! Exi
_ -1
3 DEMATEL — ISM 1=5(1-5)
[— °
5: AT
3.1 DEMATEL -ISM R(R=(71)) ,..)
DEMATEL - ISM DEMATEL  ISM 1t.>A
8 L= v
° Tolog <A
6 R
1 F fieF e 0.
(0.nQ,)
(i=12 - n) o
3.2
2 m fi
/; efjo /i /; e: =1
k * 1 k
elj:()c e; =;k=]6ij
e _ o 3.1 25
0o efz el*n[l °
a. NS E. MATLAB
|j321 0 e 3 .
E:DE ED (eij)nxn (1) (2)\ (3)
0. . i (4) A=0.2 !
Izbnl enZ 0 D R 2
e} /i /; o 6
3 ( 3)
S(Sz(si/) n><n) (
. S 3
S = D n B j: (2)
DnaX eij l:l 5 A A
i=
maXZe; o ° \
Jj=1
4. T(T= o

(£5) 0xn) r



5

2020

90

E,

E E E E

E

E E:

Wy

M. W,

M; Mz My M, M.

NE, NE; NE, ME, ME; OE, OF; OE, 5C, 5C; 3G, 5C, SCs 3G, SC; 3G, 5C; SCy

oo

oo

-

-

oo

oo

=

=}

=

=

-

-

=

=)

=}

oo

oo

oo

oo

oo

oo

oo

oo

oo

oo

@ o

oo

@ o

oo

=3

=

=3

=

=)

=

=)

=

=}

=

=]

2 0 0

o 0

[ ]

SC: 0 0
sC, 0 0

OE;
OE,

=)

o

=)

=)

=)

=)

o

=)

o

o

o

o

=)

o

=

o

=

=)

=)

=)

=

=)

=

=)

o

=

=}

=)

=}

SC,

oo o
oo
coo
oo
oo o
oo o
oo o
oo o
oo o
oo o

oo -

ooo
oo o
oo
oo o
oo o
oo o
oo o
oo o
oo o
oo o
oo o

oo o

oo o

coo

SG; 0 0

=)

=

=)

=

=)

=

=

=)

=

=)

o

=)

=]

=)

=

o

o 0

SCs
G 0 0

=)

o

=)

=)

=)

=)

o

=)

o

o

o

=)

=)

=)

=)

o

o ¢ 0 0o 00

0

0

SG;: 0 0
o 0
o 0
[ ]

SCy
SCy

©

=)

=)

=

=)

=

o

=

o

=

=)

=)

=)

=

=)

=

5C,

o

o

=

o

=

=

=

=

=

=]

@

o

=

=

oo

oo

oo

oo

oo

oo

oo

=

= -

oo

-

-

-

oo

@ o

oo

=]

=3

=]

=

=}

=}

=3

=}

=

=}

=}

=1

=}

=3

RN
oo -o
ER-R-
oo o
oo o
oo ~o
o0 ~a
oo e
oo oo
cooo
oooo
oo oo
oo oo
oo oo
o -oo
oo oo
cooo
RN
oo -o
oo o
RN
oo -o
@@
R
@@
R
oo
oo oo
oo oo
oooo
oo oo

cooo

oo

oo

oo

oo

oo

oo

oo

oo

oo

oo

oo

oo

oo

@ o

oo

@ o

oo

oo

oo

oo

=)

o

=)

=)

=)

=)

o

o

o

o

o

o

=)

=)

=)

o

=)

=

=)

=

=)

=

=

=)

=

=)

o

o

=]

=)

=

o

L L L L T T e L

i 8

SR

1 4 R LK

B < il 7 L

g g g g



5 91
. 5
3.3
4
4.1
CS HF
“ 7 o 900 m
0.00 ~9.60 mo.
4 4.2
HF
2 o
HF
HN HN HN HN
HF HN HN
4.3 3 o

HF




92

2020 5

HF

HF

-3.38 mm( < 30 mm) 0.08 mm/d
( <3 mm/d) , CS

34

o

(2) DEMATEL - ISM

J. 2010(2) : 110 - 115.
Deng Xiaopeng Yuan Jingfeng Lu Ying etc. Analysis
of Key Influencing Factors of Subway Project Safety
Performance J . China Safety Science Journal 2010
(2):110 -115.

I 2016(7) : 88 —93.
Ren Jianxi Yang Feng Zhu Yuanwei. The Risk

Assessment of Shield Construction under the Condition
of Adjacent Buildings in Xi’an Metro J . Journal of
Railway Engineering Society 2016(7) : 88 —93.
TBM

J. 2019(7):76 -
80.
Zhang Mingshu Gong Lun Chen Haiyong etc.
Research on the Key Technologies of Construction of
TBM Interval Tunnel across High — speed Railway J .
Journal of Railway Engineering Society 2019(7) : 76 —
80.
Suraji A Duff A R Peckitt S J. Development of
Causal Model of Construction Accident Causation J .
Journal of Construction Engineering and Management
2001( 4) : 337 —344.
Behm M Schneller A. Application of the Loughborough
Construction Accident Causation Model: a Framework
for Organizational Learning J . Construction
Management and Economics 2013( 6) : 580 —595.

J . 2019
(3):141 -147.
Wu Xianguo Feng Zongbao Wang Hongtao etc.
Analysis on Causes of Safety Accidents in Subway
Construction Based on Dynamic Meta — network J .
Journal of Safety Science and Technology 2019 ( 3):
141 -147.
Loosemore M  Cheung E. Implementing Systems
Thinking to Manage Risk in Public Private Partnership
Projects J . International Journal of Project
Management 2015( 6) : 1325 —1334.

DEMATEL/ISM
J. 2018

(11):129 —134.
Bu Lijun Yu Zhenjiang Shao Zekai. Study on Factors
Influencing Fire Safety Management in Universities
Based on DEMATEL/ISM J . China Safety Science
Journal 2018( 11) : 129 —134.



