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Abstract; In order to evaluate the health status of prestressed concrete continuous rigid frame bridge accu-
rately, a comprehensive evaluation method based on Analytic Hierarchy Process ( AHP) and fuzzy theory
was proposed. Firstly, the three-layer state evaluation index system ( bottom-middle-top) of prestressed con-
crete continuous rigid frame bridge was established with the method of chromatography analysis, the grade di-
vision for index state of each layer and overall evaluation state was determined, and the quantitative index e-
valuation standard of each layer in the state evaluation system of prestressed concrete continuous rigid frame
bridge was established. Secondly, the membership function of trapezoid and semi trapezoid was selected, the
main steps of fuzzy comprehensive evaluation method of prestressed concrete continuous rigid frame bridge
were established, and the calculation methods of constant weight, variable weight and evaluation vector of
each index in the state evaluation system were proposed. Finally, the method was applied to the state evalua-
tion of Qinjiang third bridge. The results show that the state evaluation method of prestressed concrete con-
tinuous rigid frame bridge proposed can evaluate the state of prestressed concrete continuous rigid frame

bridge, the state of Qinjiang third bridge evaluated by this method presents “good”, which is consistent with
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load test results. Feasibility and effectiveness of the proposed method are verified.

Key words: continuous rigid frame bridge ; state evaluation; analytic hierarchy process; fuzzy theory;
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Fig. 1 State evaluation system of PC continuous rigid frame bridge
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Tab. 1 Evaluation criteria of acceleration
I BEPFHIBRUE (m - s7°)

BRI E o, PATNEE o,
i 0<a =<0.35 0 <a, <0.159
=4 0.35 <a,<0.70 0.159 < a, < 0.319
i 0.70 < a, = 1.05 0.319 < a, < 0.478
2% 1.05 < a, = 1.40 0.478 < a, < 0.637

fa e 1.4 <a, <1.75 0.637 < a, < 0.796
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Tab. 2 Evaluation criteria of displacement

and angle of bearing

s I FE VI
BT R d, /mm LA 0,
1 0<d <2 0 <6, <0.046,
B 2<d <4 0.046, < 6, < 0.086,
i 4<d <6 0.086, < 6, < 0. 126,
% 6<d <8 0.120, < 6, < 0. 166,
fa ke 8 <d <10 0.166, < 6, < 0.200,
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Fig. 2 Membership function
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Fig. 3 Main steps of fuzzy comprehensive evaluation method
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Fig. 4 Main steps of fuzzy comprehensive

evaluation in PC rigid frame bridge
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Fig. 5 Elevation layout of Qinjiang third bridge
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Tab. 3 Health assessment results of Qinjiang third bridge

FEPREIR LT 7 B AL AR PEH o)
BT 0.12 0.11 [0.125,0.339,0.286,0.250,0]
i i AR 0.16 0.15 [0,0.224,0.739,0.037,0]
EEiTIES 0. 46 0.44 [0,0.224,0.739,0.037,0]
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