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Experimental research of hysteretic behavior of high strength
reinforced concrete bridge piers under cycle loading

ZHANG Jianxin, RONG Xian, LIU Ping

School of Civil Engineering, Hebei University of Technology, Tianjin 300401, China

Abstract Four concrete bridge piers are tested under a low cycle loading to study the hysteretic behavior of HRB500 high strength
reinforced concrete bridge piers. The effects of the shear span ratio, the longitudinal reinforcement and the stirrup strength grade on
concrete bridge pier’s failure modes are analyzed. The comparison of the hysteretic behavior between the high strength reinforced
concrete bridge piers and the ordinarily reinforced concrete bridge piers shows that with the increase of the shear span ratio and the
effective constraint of the stirrup, the deformability is increased, the hysteretic curve becomes fuller and the rigidity degeneration
slows down. The hysteretic behavior of the concrete bridge piers with a high strength longitudinal reinforcement and a high strength
stirrup, such as the rigidity degeneration and the hysteretic curve, is improved as compared to the ordinarily reinforced concrete
bridge piers. The bearing capacity and the deformability of the HRB500 high strength reinforced concrete bridge piers are enhanced.
Keywords bridge piers; high strength steel bars; shear span ratio; hysteretic behavior
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Table 2 Measured values of mechanical properties of steel
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g mm MPa MPa (10°MPa)
HRB300 10 352 543 1.95
HRB335 16 383 546 1.95
HRB500 10 585 750 1.92
HRB500 16 600 756 1.92

B o8

TR N R SR FHAUA A 0 0 207 58, e e ) T T2 26 A
B I3 T, 3 AT ST Al g, BT AR EE R
0.07, BT 1 190 kNS85 AR T Fr BRI 48k
AT IRy . AR A N 2 B LR 2 R
BRI Ry 4ef K Py~ B8 Ay TR 1], WP 3 o o S e
DAz G R — I, S RS LARLAS FE ], LD RS )
BUORSABER 3 UK, 1 far 48004 25 85% MM R Aar 282, il BB

% R Bk
Ry

KPRET T

BABETTH
PRSI

FéT

ZhiR
2
B2 WWEE
Fig. 2 Test device
TAFER/KN (fiF8/mm|
3Ay

i A
nl _Ay_\[_v_v— —\/_ v_v TRERVCH

3Ay

(=}

B3 mEER
Fig. 3 Program of test loading

2 HRE5SH
2.1 ihE %

i AR A B 1] 2 5] 4 P o AN AT e L WP
S 2 L P, Ay 2 SR8 R PRI, BN 2k i A T
it 1] b 2 07 28049 LR ARSI G o U BT S L AR A
Dy DoAY 5 HE/ NI Dy Dy, AT RTST 85 BRI F
Il i 2R IMMRIE , 0 85 LU/ IV P 1] i 2 1 S T, Bt T 288
FRRFEE BT B U/ M PR 0T 2 S TE I RIE 284k . h ]
PR 5 B AH ] P 25 F T, BT 85 FUAOR A4 AT R 25 T AR
UPF Dy D8 A3 A LR il 0 T 2 EL Y i /N



—t

RS 2015,33(6)

www.kjdb.org

SR BRE AT Dy DS AR o 7R BT B LU AR )Y 2%
PETR R I e 5t A 173 (4 TR L TR 1 DL AT D 23551 5 P
3073 9 7 R RE AR BB 4 DRI D AR, 1T L B s
AT TR E TR DA D550 HUBC L i Y iR A 111

HiEk/AKN 2501
200

4

SCIENCE & TECHNOLOGY REVIEW

MREBCE PF DA D 4 [0 i 2 i BRUOK i [ 2 B A o 25% 1

T, B YRR 5 JRE i 1 g 2k 4 PR AR R X A R

W 5 i 5 977 8 240 oA B9 B L B M 9 T3 B £ v, i [
A A PR R PRt i ] 2R T BB i [ PR B

BN 250

200 -

i ] 2k

Fig. 4 Hysteretic curves

0
S

2.2

v

Ip

£
IR AT B AR AN IAL 5 7R o

&

/KN 250

B2

&5
Fig. 5 Skeleton curves

2%

TR AT A LT | TS HEBOR Y B 1 TR 5 L My
Dy . LE BT 85 LB/ N F Ds (DB SZ RS R, AEAR BRAT 25/
e e 5 A 477 14 TR AR EBCRAY F: D, 11 D 531 4% L i 33

BFIREE L BB F DRI DR fF 20 SR, £5 1ml 2
vy 1 73 R R R B 5 L T R R A A T RE T 5 e
56 S BE AR e LU A R ARE 7, AELREN B 55 HE SR ) 7R A
REJIFEA.
2.3 RIERL

g 2N s 2 6 B

AN ER 12

80

E6 NIERHZ
Fig. 6 Curves of stiffness degradation
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Table 3 Load and displacement

N il AT 1i) Jof A /N 1 P £/kN Jit JR V8% fmm RO /mm IR BS /mm
1E ) 71.37 87.00 9.37 13.67 43.09
D S [1] 79.48 100.67 10.06 33.68 41.67
Yy 75.43 93.84 9.72 23.68 42.38
TEf 79.24 111.00 9.95 28.32 45.28
D, S 1A 81.58 111.67 8.64 32.40 49.96
Ty 80.41 111.34 9.30 30.36 47.62
1E1A] 118.89 151.67 3.74 16.19 14.47
D; 2 1w 146.76 162.33 3.64 7.98 17.99
S 132.83 157.00 3.69 12.09 16.23
IE 1] 112.26 164.67 3.30 13.86 21.09
D, | 193.55 249.00 474 16.58 17.47
T 15291 206.84 4.02 15.22 19.28
3 &# 54-60.
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