ERVES B AR5 xR TR FIRP E L Vol. 47 No. 1
2025 42 A Journal of Civil and Environmental Engineering Feb. 2025

DOI: 10. 11835/j. issn. 2096-6717. 2023. 136

K FRERIZ R 28 5 o By R BUR S sl AR & Fy
2 vF AN T IR

Rl RS X 2 AR
(1. ERKF EATARSR, TR 400045; 2. L FXBRF LREATRFR, LT 100044)

W EAETAARSTHRA,ARNERITREL LS4, A FEARTO B ES L RA K
MAAEMARG oG ABRRME ., AFATEEAGAGERY , FREMETEALKRE
PR MREAGERATLEZLEREN Y, ATLEZTRCAREAHEARRE ST ER
THEEECAANCEIREZEMEEATREFEAF BN 0, AL ABEME RS HTER, #H
T4 MR P AR MY B SR AR R A 09 AR R B R B 4E M GBS B R R AT R AT R B AR AT
ARSI, ERAV, ZZWBEMERZTL TN R RRBRATRKSRAGERES C AT
ARENH 0, AR EMIFNE M FNKARR  RIETHERERARE RS EALEMA
Ry & e BAR M EAR R B I R T AR B § B ARG F BN P,

KRB : C A ARG EBRE 55 BB R RS 7 ik % &6
FESZES:TU366.2 XEERE A XEHS:2096-6717(2025)01-0110-08

Safety assessment of wood structure in damaged state based on
fuzzy analytical hierarchy approach

YANG Qingshan’, ZHAO Jianbo', LIU Gang’, WANG Juan’®
(1. School of Civil Engineering, Chongqing University, Chongging 400045, P. R. China; 2. College of Civil
Engineering, Beijing Jiaotong University, Beijing 100044, P. R. China)

Abstract: Most of the existing ancient buildings are in service with injuries, and the internal damage state is
complex and diverse. Meanwhile, the reinforcement and maintenance of the ancient buildings carried out by the
later generations and the original damage have the opposite impact on the safety performance of the original
structure. In order to realize the preventive protection of ancient buildings, it is necessary to quantify the impact
of damaged state and repair measures of pure wooden structures on the safety state of ancient buildings. Based
on the statistical data of the damaged state of various components of Feiyun Wood Pavilion in Wanrong, Shanxi
Province, and combined with existing norms and engineering experience, this paper divides the damaged state
of components in detail, establishes a four-level fuzzy hierarchical analysis model, and determines the weight
value and judgment matrix of the load-bearing components and the damage types of components in the structure.

The security state of Feiyun Wood Pavilion is evaluated by fuzzy analytical hierarchical approach. The results
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show that the fuzzy analytical hierarchy safety evaluation model established can reflect the damage state and the

impact of repair measures on the safety state of Feiyun Wood Pavilion, effectively link structural evaluation with

the component evaluation, and verify that the repair measures can effectively enhance the safety and stability of

the ancient building structure. The model and method can be applied to the safety grade evaluation of multi-

storey ancient wooden structures.

Keywords: Feiyun Wood Pavilion; wood structure; state of impairment; repair and reinforce; fuzzy analytical

hierarchical approach; safety assessment
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Fig. 1 The structure of Feiyun Wood Pavilion
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Table 1 The rapid general survey items and contents of
Feiyun Wood Pavilion
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