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Fig. 1 Structure and reinforcement of bridge piers specimens (unit: mm)
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Fig. 2  Pull-out test of steel sleeve connection and

metal bellow connection

k3 WEHEBEFFE®

Tab.3 Mechanical properties of steel sleeve connection

- i e R JE MR AT AR AR R A 2R
ik /KN /KN /KN BH/KN
GT-1 201. 0 301. 8
GT-2 203. 4 302.4 202. 5 302. 1
GT-3 203. 0 302. 0
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Tab. 4 Mechanical properties of metal bellow connection

AT G5 S-S ENASN WIS
BWG50 310. 8 A 153 78 7
BWG60 313.4 A 153 78 T 7
BWG70 312.2 WAL TE ™
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Fig. 3 Appliance and data acquisition system of the test
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Fig. 4 Loading time-history of horizontal displacement
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Fig. 5 The failure patterns of bridge pier specimens
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Fig. 6 The hysteretic and skeleton curves of the
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Tab.5 Summary of the specimens seismic performance

parameters

W AR e e e e BRASE JE AR RS HE
%'y #|F/kN #F,/kN B D,/mm #% D,/mm FH up

Bl 247.1 216.1 128.0 22.7 5. 64
B2 237.9 212.5 120.0 19.6 6.12
B3 250.3 224.8 120.0 18. 8 6. 38
C1 239.9 214.4 108.0 17.5 6.17
C2 243.8 215.9 96.0 19.1 5.03
C3 244.0 217.0 120.0 18. 6 6. 44
D1 240.1 214.6 96.0 18.1 5.29
D2 235.5 211.0 96.0 18.4 5.21
D3 237.0 215.8 120.0 19.5 6.15

TE « 32 RO S 1E B 1) P 4.

x6 HARBMEMRSHETHE
Tab.6 Average values of the specimens seismic

performance parameters

W R AT Jeth 1R A % B AL JEIRAL LF HE
%5 #HF./kN #F,/kN ¥ D,/mm # D,/mm ZRE up
B2 245.1 217.8 122.7 20. 3 6.05
[OF:F| 242.6 215.7 108. 0 18.4 5.87
D4 237.5 213.8 104.0 18.7 5.56
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Fig. 7 Residual displacement of group B-C-D
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Tab.7 Comparison of test values and theoretical values

of the ultimate displacement of pier top
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Experimental study of seismic performance of single
segmental precast bridge piers

HUANG Yi, QIU Wen-liang" ., HUANG Cai-liang, TIAN Tian
( Institute of Bridge Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: Compared with the traditional construction method of overall cast-in-place bridge piers,
precast bridge piers technology is conducive to shortening the construction period, lessening the
damage on the environment and guaranteeing the construction quality. The seismic performance of
precast reinforced concrete bridge piers is one of the key points to the design of precast bridge piers.
One set of specimens with cast-in-place type and two sets of specimens with precast type are designed
and studied on destruction forms, horizontal bearing capacity, ductility and accumulated energy
dissipation, etc.. by using quasi-static tests. The experimental results show that compared with
overall cast-in-place piers, precast bridge piers have a similar horizontal bearing capacity, a little poor
performance on displacement ductility and accumulated energy dissipation and a bigger residual
displacement; the displacement ductility and accumulated energy dissipation of precast bridge piers

using steel sleeve connection are better than precast bridge piers using metal bellow connection.

Key words: precast bridge piers; quasi-static test; seismic performance; displacement ductility



