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Bridge Damage Detection Method Based on Strain Index

WANG Yi-lin, LIU Xi-la, FANG Cong-qi
(Department of Civil Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: In order to safeguard the safety of bridges, capabilities to locate and quantify damage of
strain indexes (including bending strain and shear strain) were considered as basic characteristics
of the method to be investigated. The application processes of this kind of indexes were proposed
and the effectivenesses were demonstrated by several numerical simulation examples. The
optimization manner of measurement point was also proposed to meet the requirement of actual
application. Furthermore, the existence, uniqueness and stability of the detection results were
analyzed and then suggestions for improvement were provided. Results show that the method

based on strain index is sensitive to tiny damage and allows simple, convenient detection for

bridge damages.
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Fig.1 Increments of Bending Stresses when

x; =5 m at Mid-span Under Concentrated Force
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Fig. 2 Increments of Shear Stresses when

Xx; =5 m at Mid-span Under Concentrated Force
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Tab.1 The First Three Vibration Frequencies and Vibration
Modes of Simply Supported Beam Bridge
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Fig. 3 Increments of Bending Stresses when

x; =28 m at Mid-span Under Concentrated Force
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Fig. 4 Damage States of Simply Supported Beam Bridge
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x; =125 m at Mid-span Under Concentrated Force
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Fig. 6 Damage States of Continuous
Beam Bridge
19 m,# 3.5 m,BEJE 20 mm, RIEHERZ AR
T PV 1) 249 5 i B 3315 % = ) 8 et ) 24 L i
PR 2 0 2 A 1) AR 1] 2 R BT T BR
HENEIE WA E AP 5.5 cm R AW
BT A5 H 31 kN « m AL XHZMR LA
FROGAETY . 2 5% 52 | 54 1R 25 (R B2 PR oo
RHL R R Z PIHT OTR . S PFIE 587 4y
J582 N HIT . RHLHF RN A 7 BT .

B7 REufRn
Fig. 7 Model of Cable-stayed Bridge
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Fig. 8 Damage States of Cable-stayed Bridge
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