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Fire Risk Evaluation System Based
on Analysis of Ability and
Frangibility

LIU Songtao, LIU Wenli, SUN Xuan,
ZHANG Xiangyang, ZHANG Jingyan, PENG Hua

Institute of Building Fire Research, China Academe of Building
Research, Beijing 100013, China

Abstract Fire risk evaluation is an important issue for a society.
This paper proposes a method of fire risk evaluation, based on
analysis of ability and frangibility. In a fire risk evaluation index
system, the basic cells are evaluated through an expert grading
system, the weighted values of all levels of indexes are determined
through the Analytic Hierarchy Process, and based on the
calculation and analysis of protection ability and damage potential,
the risk level of the evaluation object is determined. As an example,
the fire risk evaluation of the National Stadium as an example is
carried out, which shows that this evaluation method can be applied
to large building engineering. Some issues related to the
applications of this method are discussed. The method can be used
for the fire risk evaluation for large public buildings, and plays a

part in improving fire protection level and perfecting building fire
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risk evaluation method system.
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Fig. 1 Flow chart of building fire risk evaluation
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Fig. 2 Index system of protection ability
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26 Table 1 Grading rules of fire risk
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Table 2 Results of damage potentials

0.4 16.9 6.8
0.4 4.5 1.8
0.3 14.3 4.3
0.1 23.3 2.3
0.1 33.5 34
0.5 10.7 53
0.4 8.3 3.3 0.2 12.5 2.5
22.9 0.3 1.7 0.5
0.2 29.5 5.9
0.2 73.3 14.7
0.2 53.3 10.7
0.3 51.0 15.3
0.1 333 33
0.3 40.2 12.1
0.2 21.8 4.4
3.2 o
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Table 3 Result of protection ability

0.2 91.7 18.3
0.2 90.0 18.0
0.2 86.1 17.2 01 383 38
0.2 60.8 12.2
0.2 70.0 14.0
0.3 65.8 19.8
0.2 76.3 15.3
0.2 31.2 6.2
0.2 71.6 14.3 02 785 157
0.2 89.0 17.8
0.1 86.7 8.7
0.1 79.3 7.9
80.9 0.2 80.0 16.0
0.2 86.7 17.3
0.1 76.7 7.7

0.3 81.3 24.4
0.2 81.7 16.3
0.1 83.3 8.3
0.2 78.3 15.7
0.3 75.0 22.5
0.1 78.5 7.9 0.4 80.0 32.0
0.3 80.0 24.0
0.3 85.0 25.5
0.2 83.3 16.7
0.2 85.3 17.1 0.1 83.3 8.3
0.1 83.3 8.3
0.3 88.3 26.5
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