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1 B
Fl FZ F? F4 F5 F6 F7 FS F9 FIO Fll FIZ F13 F14 F]S
F,0 0 0 0 2 2 0 1 0 3 3 1 0 0 0
F, 2 0 1 0 2 3 4 3 0 2 2 2 4 4 4
F, 3 1 0 0 0 0 0 0 0 0 1 0 1 1 1
F, 4 0 0 0 1 1 0 0 4 0 3 0 0 0 0
Fyo1 0 0 0 0 1 0 1 0 4 3 0 0 0 0
F, 0 0 0 1 0 0 0 2 1 0 0 1 0 0 0
F, 0 0 0 0 3 2 0 2 2 2 2 1 1 0 0
Fg 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
F, 3 0 0 0 0 1 0 0 0 2 2 2 0 0 0
F, 1 0 0 0 2 0 0 1 0 0 1 0 0 0 0
F, 1 0 0 0 1 0 0 0 0 1 0 1 0 0 0
F, 0 0 0 0 0 1 0 1 2 0 0 0 0 0 0
Fy 3 3 2 0 2 3 1 2 0 3 4 2 0 2 2
F, 3 4 2 0 3 4 1 3 0 3 3 2 1 0 3
Fs 4 4 2 0 3 4 1 3 0 3 3 2 1 1 0
2 T
Fl FZ F? F4 F5 F6 F7 FS F9 FIO Fll FIZ F13 F14 F]S
F, 0.009 0.000 0.000 0.002 0.071 0.065 0.000 0.041 0.006 0.104 0.102 0.036 0.000 0.000 O0.000
F, 0.129 0.050 0.058 0.005 0.133 0.169 0.140 0.165 0.026 0.146 0.148 0.109 0.142 0.142 0.151
F, 0.110 0.044 0.009 0.001 0.023 0.026 0.009 0.021 0.003 0.029 0.059 0.016 0.039 0.040 0.042
F, 0.138 0.000 0.000 0.001 0.044 0.044 0.000 0.010 0.124 0.029 0.116 0.017 0.000 0.000 0.000
F5 0.038 0.000 0.000 0.001 0.013 0.033 0.000 0.038 0.003 0.129 0.100 0.005 0.000 0.000 0.000
Fy 0.007 0.000 0.000 0.030 0.002 0.004 0.000 0.062 0.038 0.003 0.006 0.033 0.000 0.000 0.000
F, 0.018 0.004 0.002 0.002 0.102 0.072 0.002 0.075 0.068 0.085 0.083 0.042 0.031 0.002 0.003
Fg 0.003 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.030 0.002 0.002 0.002 0.000 0.000 O0.000
Fy 0.096 0.000 0.000 0.001 0.013 0.039 0.000 0.010 0.006 0.073 0.073 0.067 0.000 0.000 0.000
Fi, 0.034 0.000 0.000 0.000 0.065 0.004 0.000 0.034 0.001 0.012 0.040 0.002 0.000 0.000 0.000
F, 0.033 0.000 0.000 0.000 0.035 0.004 0.000 0.004 0.002 0.038 0.007 0.032 0.000 0.000 0.000
Fi, 0.006 0.000 0.000 0.001 0.001 0.033 0.000 0.033 0.063 0.005 0.005 0.005 0.000 0.000 0.000
Fi, 0.140 0.115 0.076 0.004 0.112 0.142 0.050 0.114 0.017 0.151 0.180 0.096 0.023 0.081 0.086
F,, 0.145 0.146 0.077 0.005 0.144 0.177 0.054 0.151 0.020 0.158 0.158 0.099 0.056 0.027 0.117
Fis 0.165 0.138 0.073 0.005 0.138 0.169 0.051 0.144 0.019 0.152 0.152 0.094 0.053 0.053 0.027
no 3 \ N
T=C+C++C" = >YC (2)
i=1
T=cC(I-C)" (3)
F, 0.434 1.073 1.507 -0.639 5
I ° F, 1.713 0.497 2.210 1.216 1
2.5 . . Fy 0.471 0.295 0.766 0.176 14
T i F, 0.523 0.060 0.583 0.463 15
f j F, 0.361 0.896 1.257 -0.535 8
. Fg 0.186 0.982 1.168 -0.796 9
J F, 0.592 0.306 0.898 0.286 11
J: o Fy 0.042 0.903 0.945 -0.861 10
f e; Fy 0.378 0.426 0.804 -0.048 13
-1 F, 0.193 1.116 1.309 -0.923 7
- F, 0.156 1.232 1.388 -1.076 6
A A F, 0.151 0.657 0.808 -0.506 12
3 o F, 1.387 0.344 1.731 1.043
F, 1.536 0.345 1.881 1.191
Fis 1.435 0.424 1.859 1.011
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11  LIF WANG W DUBLJEVIC S et al. Analysis on

Research on Factors Influencing Safety of Complex System of
Steel Mill Based on DEMATEL/ISM

DUAN Yuhang DONG Shaohua SONG Ding ZHANG Yaoyuan

Abstract: In order to study the relationship between the factors influencing of complex safety system in steel mills using the
decision making trial and evaluation laboratory and the interpretative structural modeling to calculate and analyze the 15 types of
causal factors that cause steel mill accidents determine the influence degrees influenced degrees center degrees cause degrees
of the factors affecting the management comprehensive analysis of the influence of various factors to build a complex system mod-
el. The empirical results show that among the 15 types of causal factors of steelworks accidents the weak safety culture the low
staff’s knowledge level the unreasonable workers” work types backward production equipment and facilities imperfect manage—
ment norms incomplete safety systems and safety management are implemented as the cause factors which have a greater influ—
ence on other causal factors; human error blocked human — machine information interaction blocked equipment energy interac—
tion machine fault protective equipment failure dust and rescue equipment are not in place lack of labor protection equip—
ment hard working environment are easily affected by other factors. Weak safety culture imperfect safety management system
and inadequate safety management implementation are relatively central in the system these are the focus of safety management in
steel mills.

Key words: complex system; cause of accident; decision making trial and evaluation laboratory; interpretative structural
modeling; steel mill
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