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Modeling for caused factors for high falling accident from
formwork falsework based on DEMATEL and ISM

ZENG Fan-kui, WANG Ting
(School of Civil Architectural Engineering, Xi’ an Technological University, Xi’ an 710021, China)

Abstract: In order to find out the inherent connection and hierarchical structure between the caused factors
for the high falling accident from the formwork falsework, based on the system including 13 caused factors
established with the accident investigation method, the comprehensive effect matrix was established with the
decision test and evaluation experiment method ( DEMATEL ) , and the classification of both reason set and
result set was carried out with the factor system. In addition, the level allocation for the sophisticated logical
relations among various factors was performed with the interpretive structural modeling (ISM), and the
eight-layer hierarchical structure models were established. The results of hybrid modeling indicate that
caused factors which leading to the accident can be attributed to the combined action outcome consisting of
fundamental factor, indirect factor and direct factor. Furthermore, the deficiency of security education,
institution and security culture atmosphere is the important fundamental factor, and the failure of emergency

rescue action as well as the partial or entire collapse of frame body are the critical direct factors.
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Fig. 1 System of caused factors for high falling

accident from formwork falsework
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Fig. 2 Flow chart of hybrid modeling
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Tab.2 Weight score for various types of experts
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Tab.3 DEMATEL analysis results

of various caused factors
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G 0. 682 1. 059 1. 741 -0.377
C, 0.520 1. 182 1.702 -0. 662
Cpo 0. 386 1. 428 1.814 -1.043
C, 0. 608 1. 962 2.570 -1.353
Cp, 0.578 1. 059 1. 637 —-0.481
Cp 0. 850 0. 654 1.504 0. 196
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Tab.4 Decomposition of caused factors in first level

H#E ¢, AlkEEAR R(c)) HIFRES 0(c) S AR
1 1,2,6,9,10,11,12 1,8 1
2 2,6,9,10,11,12 1,2,3,4,5,7,8 2
3 2,3,6,7,9,10,11,12,13 34,7 3,7
4 2,3,4,6,7,9,10,11,12,13 4 4
5 2,5,6,9,10,11,12 5 5
6 6,11 1,2,3,4,5,6,7,8,9,13 6
7 2,3,6,7,9,10,11,12 3,47 3,7
8 1,2,6,8,9,10,11,12 8 8
9 6,9,11 1,2,3,4,5,7,8,9,13 9
10 10 1,2,3,4,5,7,8,10,13 10 i
11 11 1,2,3,4,5,6,7,8,9,11,12,13 11 c
12 11,12 1,2,3,4,5,7,8,12,13 12
13 6,9,10,11,12,13 3,4,7,13 13
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Fig.3 Model for multilevel hierarchical

structure of high falling accident
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