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Experimental Investigation on  Seismic

Performance of Tall Reinforced Concrete Bridge
Piers

GUAN Zhongguo, LI Xiaobo, LI Jianzhong
(State Key Laboratory for Disaster Peduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract; Four tall reinforced concrete columns with box
section were tested in static cycle loadings and multi-level
performance was investigated. The entire progression of
cracking was monitored by using clip-on gages and then
residual cracking damage was explored. It shows that cracks
measured after the specimen was totally re-centered following
a displacement cycle would substantially underestimate
residual crack damage. An extra discount on the strength
demand could be obtained if allowing a tiny residual crack that
requires no repair work. Concrete crushing and spalling were
also investigated in the test, and similiar experimental results

Wi B 2014-07-25

were selected from the Pacific Earthquake Engineering
Research Center (PEER) datebase and also from some
literatures. The samples showed a well concentrated
distribution in lateral drifts at the onset of concrete crushing,
about 2. 39 percent on average, which is quite consistent with
the present tests. Finally, all the specimens were found failed
from fracture of the longitudinal reinforcement. The
equations proposed by Prestely and by Berry were compared in
predicting of the ultimate displacement capacity, and the
results show that the equation presented by Berry yielded
better results for the specimens.
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Tab.1 Detail parameters of specimens

s RE/m BER/ % BB LL
A 4.6 0.42 7.7
B 4.6 0.76 7.7
C 4.6 1.18 7.7
D 4.0 0.76 6.7
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Fig.1 Dimension and reinforcement details
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Fig.2 Testing setup
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Fig.3 Clip gage and the schematic diagram for

measuring
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Fig.4 Hysteretic curves
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Fig.5 Progression of crack width
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Fig.6 Comparison of different crack widths
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Fig.7 Residual crack width vs. plastic rotation
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Fig.8 Concrete crushing and spalling
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Tab.2 Characteristc deformations on concrete

crushing and spalling

REELIES R
s BX PR B PR
WBR/ %  BAEA  WBR/YK BKHEA
A 2.33 0.015 7 3.30 0.025 6
B 2.43 0.015 8 3.41 0.026 8
C 2.37 0.016 2 3.65 0.028 4
D 2.31 0.016 4 3.25 0. 026 0
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Tab.3 Statistic data for cantilever columns with

rectangular sections™!

5 h=n

wpae  BERT TR e ek
Tanaka, No. 5 550X 550 1650 0.10 0.013
Tanaka, No. 6 550X 550 1650 0.10 0.012
Wehbeetal, Al 380X 610 2335 0.10 0. 020
Wehbeetal, A2 380X 610 2335 0.24 0.017
Wehbeetal, Bl 380X 610 2335  0.09 0. 020
Saatcioglu, BG-3 350X 350 1645  0.20 0.020
Saatcioglu, BG-8 350X 350 1645 0.23 0. 020
Mo, C1-1 400X 400 1400 0.11 0. 030
Mo, C1-2 400X 400 1400 0.16 0.026
Mo, C1-3 400X 400 1400  0.22 0. 026
Mo, C2-1 400400 1400 0.11 0. 026
Mo, C2-2 400400 1400 0.16 0.025
Mo, C2-3 400400 1400 0.21 0.027
Thomsen, A3  152.4X152.4 596.9  0.20 0.025
Thomsen, B2  152,4X152.4 596.9  0.10 0.030
Thomsen, B3  152.4X152.4 596.9  0.20 0. 020
Thomsen, C2  152,4X152.4 596.9  0.10 0.030
Thomsen, C3  152.4X152.4 596.9  0.20 0.025
Thomsen, D1~ 152.4X152.4 596.9  0.20 0.025
Thomsen, D2 152.4X152.4 596.9  0.20 0. 020
Thomsen, D3 152.4X152.4 596.9  0.20 0. 020
KRB, 1001 500640 4000  0.08 0.033
KRB, 200 500640 4000  0.08 0.031
KRB, 3001 500640 4000  0.08 0. 030
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Tab.3 drift ratios on ultimate state %
ENis RELERE  Priestley AR Berry A%
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