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Abstract:
importance index in steel frame structure, an importance
Firstly,

equivalent resistance reduction coefficient was defined to

In order to calculate beam-column joints’

index calculation method was proposed.
quantify the influence of failure of joints on structure’ s
behavior. Then, equivalent failure probability coefficient
was defined to quantify the failure probability of joints.
Finally, based on Technique for Order Preference by
(TOPSIS Decision

Method) , considering equivalent resistance reduction

Similarity to an Ideal Solution
coefficient and equivalent failure probability coefficient, a
calculation method of beam-column joints importance
index was proposed. The results of a four-story steel

frame structure showed that this method could quantify
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joints’ importance and supply basis for inspection and
appraisal of in-service steel structures.
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Fig.1 Simulation of failure of joint
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Fig.2 Layout plan of steel frame structure (unit:

mm)
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Fig.4 Moment-rotation curves of beam-column

joints
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Fig.5 FE model of steel frame structure
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Tab.1 Equivalent resistance reduction coefficient

u v w I, u v w I, u v w I, u v w 1,

1 1 1 0.438 4 1 1 0.438 3 1 2 0.188 2 1 3 0.021
1 2 1 0.938 4 2 1 0.938 3 2 2 0. 604 2 2 3 0. 104
1 3 1 0.938 4 3 1 0.938 3 3 2 0. 604 2 3 3 0.104
1 4 1 0.438 4 4 1 0.438 3 4 2 0.188 2 4 3 0.021
2 1 1 0.271 1 1 2 0.521 4 1 2 0.521 3 1 3 0.021
2 2 1 0.771 1 2 2 0. 854 4 2 2 0. 854 3 2 3 0. 104
2 3 1 0.771 1 3 2 0. 854 4 3 2 0. 854 3 3 3 0.104
2 4 1 0.271 1 4 2 0.521 4 4 2 0.521 3 4 3 0.021
3 1 1 0.271 2 1 2 0.188 1 1 3 0. 354 4 1 3 0. 354
3 2 1 0.771 2 2 2 0. 604 1 2 3 0. 688 4 2 3 0. 688
3 3 1 0.771 2 3 2 0. 604 1 3 3 0. 688 4 3 3 0. 688
3 4 1 0.271 2 4 2 0.188 1 4 3 0.354 4 4 3 0. 354
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Tab.2 Distribution of random variables
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Tab.3 Equivalent failure probability coefficient

u v w I u v w I, u v w I, u v w I

1 1 1 1. 000 4 1 1 1. 000 3 1 2 0. 354 2 1 3 0.188
1 2 1 1. 000 4 2 1 1. 000 3 2 2 0. 354 2 2 3 0.188
1 3 1 1. 000 4 3 1 1. 000 3 3 2 0. 354 2 3 3 0.188
1 4 1 1. 000 4 4 1 1.000 3 4 2 0. 354 2 4 3 0.188
2 1 1 0.104 1 1 2 1. 000 4 1 2 1. 000 3 1 3 0.188
2 2 1 0.021 1 2 2 1. 000 4 2 2 1. 000 3 2 3 0.188
2 3 1 0.021 1 3 2 1. 000 4 3 2 1.000 3 3 3 0.188
2 4 1 0.104 1 4 2 1.000 4 4 2 1. 000 3 4 3 0.188
3 1 1 0. 104 2 1 2 0. 354 1 1 3 1. 000 4 1 3 1. 000
3 2 1 0.021 2 2 2 0. 354 1 2 3 1. 000 4 2 3 1. 000
3 3 1 0.021 2 3 2 0. 354 1 3 3 1. 000 4 3 3 1. 000
3 4 1 0. 104 2 4 2 0. 354 1 4 3 1. 000 4 4 3 1. 000
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Tab.4 Importance measure index

u v w Ly, u v w Ty u v w Ly, u v w Ly

1 1 1 0. 340 4 1 1 0. 340 3 1 2 0.721 2 1 3 0.871

1 2 1 0.044 4 2 1 0.044 3 2 2 0. 520 2 2 3 0. 849

1 3 1 0.044 4 3 1 0.044 3 3 2 0. 520 2 3 3 0.849

1 4 1 0. 340 4 4 1 0. 340 3 4 2 0.721 2 4 3 0.871

2 1 1 0.799 1 1 2 0. 298 4 1 2 0.298 3 1 3 0.871

2 2 1 0. 566 1 2 2 0. 100 4 2 2 0. 100 3 2 3 0. 849

2 3 1 0. 566 1 3 2 0. 100 4 3 2 0. 100 3 3 3 0.849

2 4 1 0.799 1 4 2 0.298 4 4 2 0.298 3 4 3 0.871

3 1 1 0.799 2 1 2 0.721 1 1 3 0.378 4 1 3 0. 378

3 2 1 0. 566 2 2 2 0.520 1 2 3 0. 205 4 2 3 0. 205

3 3 1 0. 566 2 3 2 0.520 1 3 3 0. 205 4 3 3 0. 205

3 4 1 0.799 2 4 2 0.721 1 4 3 0.378 4 4 3 0.378
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