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Tab. 1 Similarity coefficients between model and prototype
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Tab.2 Mechanic properties of reinforcing bars

/ mm /MPa /M Pa /MPa
10 310 441 191 269
2.5 360 494 159 585
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Tab.3 Mechanic properties of concrete
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Tab.4 Structural parameters of bridge pier specimens
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Al2 6 10910 (2.5%)  $2.5@25 (0.39%)

Al12L 310910 (2.5%)  $2.5@25(0.39%)
A128 6 10910 (2.5%)  $2.5@100 (0.09%)
RA12 6  8%10 (1.6%)  $2.5@25(0.39%)
RAI2L 3 8410 (1.6%)  $2.5@25(0.39%)
RA 128 6 8910 (1.6%)  $2.5@100 (0.09%)
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Fig. 1 Design details of bridge pier specimens
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Fig. 2 Design drawing of additional weight box
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Fig. 4  Acceleration time-history curves of

Fig. 3 Photograph of bridge pier specimens

installed on the shaking table
input ground motion
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Fig. 5 Fourier spectrum of input ground motion
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Tab.5 Test conditions
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Fig. 6  Photograph of bridge pier specimens
after large earthquake
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Tab.6 The maximum values of displacements and accelerations at the top of bridge pier specimens
Al12 A12L A 128 RA12 RA12L RA12S
w/ cm a/'g wcm a/g u/cm a/'g u cm a/g wcm ag uw/ cm ag
1.0 0.29 01 0.38 1.1 0.37 1.1 0. 25 0.2 0.37 1.1 0.36
1.5 0. 45 0.2 0.56 1.5 0.58 1.9 0.36 0.3 0.56 1.9 0. 40
2.1 0.57 04 0.91 1.8 0. 60 2.6 0.55 0.5 0.70 2.2 0.56
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Fig. 7

Displacement and acceleration response time-history of bridge pier specimens subjected to large earthquake
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Tab.7 Vibration period of bridge pier specimens

Al2 0.47 0.52 0.52 0. 61
Al12L 0.16 0.32 0.33 0. 38
A12S 0.42 0.53 0.53 0. 64
RA 12 0.40 0.52 0.52 0.73
RAI2L 0.14 0.29 0.32 0. 38
RA1XS 0. 36 0.45 0.52 0. 68
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Tab.8 Damping ratio of bridge pier specimens

Al2 0. 024 0. 026 0. 034
Al12L - - -
A12S 0. 024 0. 026 0. 028
RA12 0. 028 0. 030 0.035
RA12L - - -
RA12S 0. 024 0. 025 0. 027
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Fig. 8 Evolution of dynamic amplification factors

at different peak accelerations
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Experimental study of seismic damage of reinforced
concrete bridge piers on shaking table

Al Qing-hua ', WANG Dong-sheng’, LI Hong-nan', MENG Qingi’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2 Institute of Road and Bridge Engineering. Dalian Maritime University, Dalian 116026, Ching
3 Institute of Engineering Mechanics China Earthquake Administration Harbin 150080 China )

Abstract: In the recent destructive earthquakes, brittle shear failure of reinforcement concrete bridge
piers with low lateral reinforcement ratio or with low shear span ratio accounted for quite a few
reasons in the bridge failure cases. 6 reinforced concrete bridge pier specimens, 3 circular-sectioned
and 3 square-sectioned, which represented bridge piers with sufficient lateral reinforcement ratio, with
low lateral reinforcement ratio and with low shear span ratio respectively, were tested on the shaking
table and the seismic performances were studied. The damage states, acceleration response,
displacement response, displacement ductility factors and energy dissipation of the specimens when
they were subjected to minor-magnitude earthquake, medium-magnitude earthquake and
large-magnitude earthquake were analyzed and compared. The experimental results show that the
displacement response ductility factor of low-shear-span-ratio bridge piers is large, which should be

paid much attention to in the seismic design.

Key words: reinforced concrete bridge piers; shear failure; shaking table test; ductility; dissipated

energy



