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Restrainer Effect on Rocking Response of Tall
Pier with Pile Foundations
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China; 2. School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, China)

Abstract; Modeling method of the restrainers was proposed
for the seismic analysis of the tall pier-pile foundations rocking
isolated system. Effect of the restrainer on the rocking
response of a railway tall pier was investigated through
nonlinear time history analysis by inputting three strong
ground motions. The displacement at the top and the moment
at the bottom of the pier are discussed as functions of the
initial gap and yielding force of the restrainer. The results
show that the restrainer decreases the displacement at pier
top, while it increases the base moment. The initial gap of
restrainer has greater effect on the top displacement than the
base moment. It is also observed that the yield force of
restrainer affects the rocking response of the tall pier-pile

foundations isolated system significantly.
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Fig.1 Tall pier using controlled rocking approach
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Fig.2 Two spring model without restrainer element
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Fig.3 Two spring model with restrainer element
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Fig.4 Elevation of a typical tall pier

railway bridge (unit:m)

2 MERIER ML
A AN o 7 B8 B BE R KM, AR SCHL
1.0X10" kN » m™. [ 5.8 6 J 3% 1 RASCH B
AR 5 CER] 6 ] o e 3 B A ) = SO 1B R D
FeEE , AT 2 MRS B R R A R B R R .

3.2

0.4
- - - R RHSRA]
. 0.2 — PFIRERA
8 0 "
@
)
_04 1 1 1 1 J
0 4 8 12 16 20
A 18] /s
a BIOK P AR
3x108 %iﬁ%%*%ﬂ
- 1x108
£ o
H-1x105
R -2% 105
-3%105 1 1 1 1 )
0 4 8 12 16 20
1R /s
b BB IERR

5 BTKFAIRSBIETERN 2 2 ( El-centro i§)
Fig.5 Comparison of displacement at pier top and

moment of pier base( EI-centro Wave)
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Fig.6 Comparison of moment-rotation hysteretic

curve( El-centro Wave)
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Tab.1 Comparison of the results of two models

for rocking isolation
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Fig.7 Seismic response with restrainer or without

restrainer (Northridge Wave)
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Tab.2 Comparison of the seismic response of

two models for rocking isolation
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Tab.4 Rocking response of various F',
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Tab.5 Comparison of seismic moments and
lift-off moments
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