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State-of-art review on performance evaluation and retrofitting
of building structures after explosion event

SHI Yanchao™™, LIU Shaozeng™, CUI Jian™", GUO Zongming®

(1a. School of Civil Engineering; 1b. Key Laboratory of Coast Civil Structural Safety of the Ministry of Education,
Tianjin University, Tianjin 300350, P. R. China; 2. Shenzhen Municipal Design &. Research Institute Co., Ltd.,
Shenzhen 518029, Guangdong, P. R. China)

Abstract: Building structures will suffer different degrees of damage, or even progressive collapse when
subjected to blast loading. The performance evaluation of building structures after the explosion is to analyze the
residual resistance of the building structures considering the effects of blast damage, which is essential for

selection of structural disposal and retrofitting techniques in the reconstruction stage. Explosion-proof research

K HHE:2021-12-14

EEWH: HZR N AR 4 (51878445 51938011.,52178498)

YEE A B (1982- ), 3, i+, Bd , L Sl FENF TR PR 5B 5, E-mail : yanchaoshi@tju.edu.cn,
BEAEGEFEER) 5 Wi, AIBFSE 51, E-mail: jian. cui@tju. edu. cn,

Received:2021-12-14

Foundation items:National Natural Science Foundation of China (No. 51878445, 51938011, 52178498)

Author brief: SHI Yanchao (1982- ), PhD, professor, doctorial supervisor, main research interests: explosion-resistance and
protection of engineering structure, E-mail: yanchaoshi@tju.edu.cn.

CUI Jian (corresponding author), PhD, associate research fellow, E-mail: jian. cui@tju. edu. cn.



2 T R 53R ¥ TR F RO E % 45 &

of building structures has become a popular research field during the past decades. Extensive studies have been
conducted by numerous scholars, but most studies have focused on protective design and analysis before
explosions. In order to promote in-depth investigation in this field and provide technical support for post-blast
reconstruction, several key issues related with structural performance evaluation of buildings after explosion
event were introduced and summarized in detail, and feasible repair and reinforcement techniques were also
summarized and commented. After years of development, pressure-impulse curves and correlations for
evaluating residual bearing capacity of blast-damaged structural components have been established. Methods for
blast damage grading of buildings and affected areas division have been proposed. Besides, experience in
reinforcement and repair of reinforced concrete structures using carbon fibre reinforced polymer has been
continuously accumulated. However, current study on performance evaluation and post-blast repair of building
structures is still in its infancy, and there is still a huge gap from perspective of engineering practice and
application.
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Fig.1 Damage partition of of RC columns under blast®'
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Fig.2 Scene of the damage of the traffic cop building in

Tianjin Port explosion™”
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Fig. 3 Damage assessment of the traffic cop building in

Tianjin Port explosion™”
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Fig. 6 Remote sensing analysis diagram of building

damage in Bata military barracks explosion'®
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