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State-of-the-art review of explosion and fire resistance of bridges in 2020

CUI Chuang, YANG Zhengxiang . WANG Hao ., ZHANG Qinghua » BU Yizhi, XIA Song
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract: The demand for energy exchange increases as the rapid development of regional economy, and the number of vehicles
loading and transporting "burning, vapour, explosion and chemical" dangerous chemicals is increasing. The structural safety of
bridge in-service is seriously threatened due to the explosion and fire caused by the vehicles emerge in an endless stream. As a
hot topic in the field of bridge disaster prevention, scholars have made fruitful research in the field of bridge explosion and fire
resistance. Based on the publications in 2020, this paper briefly summarizes the research results at the present stage. This paper
focuses on the explosion impact load test and numerical simulation method, bridge fire test and simulation technology, bridge
anti-explosion performance and deterioration mechanism, bridge damage mechanism and safety assessment under fire, bridge
anti-explosion safety assessment method, bridge performance evolution and disaster mechanism after overfire. The explosion
test technology at present through the analysis of the system and research the mechanics characteristics of structure under high
strain rate, complicated fire environment temperature transmission and distribution, coupled damage evolution of the bridge
subjected on multi-disasters, disaster mechanism and bridge structure safety assessment system are of lack and urgent need. In
order to ensure the service safety of bridge structure in the whole life cycle, the structural characteristics and operation and
maintenance safety under extreme load conditions such as explosion and fire have been is of primary importance in the operation
and maintenance of bridge.
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|
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Hardness
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spectrometric analysis
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Analysis result of structural
safety assessment

Conclusion and
recommendation
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Flexural capacity at
7 " ambient conditions
Failure |

Bending
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Shear capacity at
ambient conditions
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(a)Beam subjected to dominant bending moment
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(b ) Beam subjected to dominant shear loading
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Select a beam/girder
[ Evaluate web slendcrness(d/z) | l
Isolated beam
Step: 1 Compare web Slenderness to
temperature—dependent slenderness limits l

M=,
or
b M= ¢!fy,TZx

[Limit exceeded | [Limit ded ==

Step: 2 Compare shear capacity of steel
beam taking into account temperature—
induced web instag)ilily:
¢V =06/, 1Bt ’C,y

No(Change Yes
section)

Check other states
(i.e.,shear, serviceability),

- Check other limit states
No (failure Yes (i.e.,flexural, serviceability), | [T required conditions
occurs through till required conditions are met.
shear mode are met.
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new constructional reinforcement
new vertical reintorcement
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new anchor bar
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(b) Application
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