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Bending damage analysis of reinforced concrete
beam using perturbation method

ZHANG Dao-ming' ,GUO Xue-dong®,ZHAO Zhi-meng’
(1. School of Civiling Engineering & Architecture, Jiangsu University of Science and Technology, Zhenjiang 212003,
China; 2. College of Transportation, Jilin University, Changchun 130022, China; 3. College of Transportation, Inner
Mongolia University s Huhehaote 010070, China)

Abstract: The characteristic vectors and the sensitivity of the damaged reinforced concrete beam(RCB)
were derived from the analysis of the bending damage behavior of RCB. The lending damage
coefficients of the mid-span section rigidity were found most sensitive to the increment of vibration
characteristic vectors of the damaged RCB, and they increase as the loads go up. The sweep cheek by
the electromagnetic exciter and the theoretical study demonstrated that the basic frequencies of RCB
after bending damage showed an obviously non-linear reduction with the load, and the tested basic
frequencies of the specimen beam were obviously different from the theoretical results. The
perturbation method can be used to correct the errors of the bending damaged RCRB rigidity and to
distinguish the bending damage degree of RCB.
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Table 1 Distribution fitting function of damaged

cross section rigidity

i  PJ/kN  lo/m  lew/m

pt-2 51.21 1.07 1. 04
pt-3 68. 81 1.41 1. 36
pt-4 92.15 1.66 1. 65
pt-5 111.63 1.79 1.75
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Fig. 2 Bending damaged specimens excited

by the vibrator
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Table 2 Basic frequencies of undamaged and

damaged beams Hz
B alls

pt-1 pt-2 pt-3 pt-4 pt-5
AT1 100. 6 101. 6 97.7 99. 6 103. 5
BL1 100.97 100.97 100.97 100.97 100.97
load 0 51.21 68.81 92.15 111.63
AT2 100. 6 91.8 81.1 78.1 71.5
BL2 100. 97 88.54 77.09 77.17 80.73
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Table 3  Sensitivity of the bending damaged beams

pt-1 pt-2 pt-3 pt-4 pt-5
a 0 0.526 0. 644 0.710 0.733
B 0 0.119 0. 104 0. 090 0.082
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Table 4 Perturbation analysis on tested specimen

] o
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pt-1 pt-2 pt-3 pt-4 pt-5
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