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Seismic Deformation Components and Influential Factors of
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Abstract: The related quasi-static tests verify that the top lateral displacements of RC bridge col-
umns suffering from flexural failure consist of bending deformation and bar bond slip deformation
(bar pulling out deformation). To further investigate the deformation components under earth-
quake loading and their influential factors, Lehman and LI Guiqgian's test results are simulated for
hysteretic curves and deformation components on the platform of OpenSees, with the model of fi-
ber beam-column element adding zero-length section element. Then the prototype models are
built for nonlinear dynamic analysis, considering near-fault ground motions and far-fault ground
motions. Parameters of structural response (the maximum lateral drift ratio and displacement
ductility factor) and structural characteristics (the aspect ratio and longitudinal reinforcement ra-
tio) are taken as influential factors. The results show that the bar bond slip deformation compo-
nent in total lateral displacement increases with the growing of the maximum lateral drift ratio
and displacement ductility factor, and decreases with the increasing of the aspect ratio and longi-
tudinal reinforcement ratio. In addition, the numerical models considering the bar bond slip will
magnify the seismic responses of RC bridge columns by comparison with that ignoring the bar

bond slip.
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Table 1 Parameters of column specimens of Reference 9
/ / /
mm mm /% /% kN
407  2438.4 609.6 4 0.75 0.7 653.86
415 2438.4 609.6 4 1. 50 0.7 653.86
430 2438.4 609.6 4 3.00 0.7 653.86
815 4876.8 609.6 8 1. 50 0.7 653.86
1015 6096.0 609.6 10 1. 50 0.7 653.86
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Table 2 Parameters of column specimens of Reference 13
/ / /
mm mm /% /% kN
4508 1800 400 0.1 4.5 0.8 0.8 173
4515 1800 400 0.2 4.5 1.5 1.0 347
4524 1800 400 0.3 4.5 2.4 1.2 520
5708 2300 400 0.2 5.7 0.8 1.2 347
5715 2300 400 0.3 5.7 1.5 0.8 520
5724 2300 400 0.1 5.7 2.4 1.0 173
7008 2800 400 0.3 7.0 0.8 1.0 520
7015 2800 400 0.1 7.0 1.5 1.2 173
7024 2800 400 0.2 7.0 2.4 0.8 347
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Table 3 Parameters of prototype columns 30% ~40%), 40% .
/ / / 100
X _
mm mm /% /% kN < 90f A EHE
B407 1830 7315 0.75 0.7 5884.74 ?,;} 33: v i
B415 1830 7315 1.50 0.7 5884.74 § gg
[y r Y
B430 1830 7315 3.00 0.7 5884.74 ffg 40t ‘ngw
B815 1830 14630  1.50 0.7 5884.74 § ;g “M
F 3
B407 1830 18290  1.50 0.7 5884.74 § 10r
o , \
B4508 1200 5400 0. 80 0.8 1557.00 0 lﬁméx%%ﬁ/ 4 5
i %
B4515 1200 5400 1. 50 1.0 3123.00 (@) WR{EB407
B4524 1200 5400 2. 40 1.2 4680.00 ¢ 100 B
< 90F  AmkE
B5708 1200 6900 0. 80 1.2 3123.00 R 80F vk
=1
B5715 1200 6900 1. 50 0.8  4680.00 % sl "
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Fig. 4 Relationship between the bar bond slip deforma-

tion component and the displacement ductility fac-

tor
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