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A New Separated Pier and its Effect on Bridge
Seismic Performances

WENG Jianjian®  YE Aijun  SHANG Yu
(State Key Laboratory for Disaster Reduction of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract  To improve the seismic performance of the bridge with wall-type piers in the transverse direction, a
new separate pier was proposed. Taking a normal continuous beam bridge as a study case, seismic ductility
design of the bridge with wall-type piers and separated piers were carried out, respectively. Both seismic re-
sponse analysis and seismic check were performed. Then, the seismic performance were compared in detail.
Results show that the wall-type piers, due to its large flexural strength, is unlikely to yield under design earth-
quakes in transverse direction. Therefore, it leads to large seismic demands for capacity-protected elements.
The separated piers can reduce the seismic demands for capacity-protected elements significantly | in this way
enhancing the bridge seismic performances.
Keywords bridge, wall-type pier, separated pier, seismic performance
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Fig. 1 A viaduet pier in a city

AR A FIAS S 1 5 R AEBF A T v

TR G AN BE AN R L AR
R (0 B G s AR A0 b o i b il g KO0 X
S VSR ST P A T 1A, B AL A B il 5 i
SRR 1030 oK oK 22 BT e A it 1 Af 1
FIL A ARy
N1 O i RO TR ) B0 AN A 1 )l
/I\x#“‘ Tofr o Y g SRR, O DA — e S B
SEGEATE R 8] 53 ) R T R AS [ 1 A O G Ml
uﬁ'r'l PORERBETT AL IEF 5 REATR 10 1) 4 1 5t
BET T A A BRI B KL BT S BTy 2R FILTE
JIEA FPEAN AL, o it ’;M 1IN 1S A BIORT A 4% b AR
) HCREPE S 2 S LAE B | A DY & & 0y

2 RS BRI
2.1 &Rt

o0 5 MR O (6 R AT AT -3 0 e 13
AN B B 2SO b ) 2 8 ] BT — 2 98
FE P AE B, IR TR H 5 ) J:M‘-f’Fi’jfE Ik I
- FEr R L, il 2 s, Hop,ALB 1}57']
DSk SRR R0 BT S a, bR 2 M SRR L %

(a) Hif UK

(a) Wall-type pier

Y )y RAT
ol

(b) B84 43 B SOMF

(b) New type of separate pier

RN E A3 €]

Fig. 2 Two kinds of pier cross-sections
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Fig. 3 Shear connector diagram

2.2 5y B 8] i A 1 1014 1

M ST HT, 25 IO 5 1% M o ] 4
JER AN AR SRR ) B AV, TR, DR SRR i
L SRR R BOR G B088 1 1 O A1, )
BRI JIASR L O 1OVl B KR 1) 0 B A
WA SECRE e ] 2 W O Ty A O A il M R
ARSI, b ) FHAR 2R M e A i 0
FRAN I A B 2 I A7 O DI R AN Y
BRI 3 A A 011 o 30 i A A% A BT 5o P

RRIRIaNs

Vel 4 A IR BSOS 002 Ty G510, M H Ny
MER T e Dy S v 2 Ohd i AT e 2R i i
R R, Ny b RES AL Ok LRI ) F,
FLE, R KO- bR ), T O IREE RS2 05 ). N

R E A OV 08 3 ETER]  Todsl e
PxH =R xe (1)
M S KR EE 57 1)
T = (R, xe)/H (2)
Ri T Ry
b | u | n—

P4 RN IO A 2 ) 0% 2 ]

Fig. 4 Bridge pier top and weld joint force diagram
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Fig.5 Bridge cross section and separate pier foundation plan ( Unit: mm)
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Fig. 7 Horizontal acceleration response spectrum
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Table 1 Pier column bending strength check
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