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Simplified Method for Evaluating Seismic Performance of Pile Foundation
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Abstract: Performance based design for pile foundations can be analyzed on bearing capacities and de-
formations. The foundation capacities are often computed knowing the superstructural loads and their
combinations, The design needs to consider ordinary and special conditions. Conventional calculation
meth9ds or other reliable methods can be adopted. Influence factors are assessed by probability and/or re-
liability analyses to match the PBD requirements. On the other hand, foundation deformations can be ana-
lyzed further. The effects of seismic forces, soil parameters and geological structure could be evaluated in-
dependently. This paper introduces the seismic PBD analysis on piles using one-dimensional wave equa-
tion analysis and the so called PBEE analysis. A case study is discussed on the bridge pile foundations.
The key issues in the analysis are design PGA ,accelerogram, pile dimensions and the amount of steel bars
in use, It is found that if the soil liquefaction influence could be negligible, then the maximum bending
moment would occur at pile head,in which to increase the ductility of the pile at the pile head will help
the seismic performance of the piles.
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analysis

response analys1s
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Fig.1 Sketch for EQWAP analysis
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Fig. 2 Forces applied to pile under horizontal earthquake.
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Fig. 3 Relationship between bending moment and

curvature for pile.

R1 HERBSREHSMaZ

Table 1 Flexural capacity parameter ¢ and Z for pile

D/m a1 = az 22 a3 23

0.4 1 0 0.2302 0.441 9 0.146 6 0.679 4
0.6 1 0 0.6054 0.506 3 0.100 6 0.964 0
0.8 1 0 0.8077 0.808 9 0.068 1 0.996 7
.o 1 0 0.828 0 0.791 4 0.049 6 0.997 7
1.2 1 0 0.7538 0.499 9 0.038 1 0.993 5
1.4 1 0 0.652 7 0.3227 0.0305 0.988 6
1.6 1 0 0.555 4 0.2301 0.025 2 0.984 0
.8 1 0 0.4715 0.177 2 0.021 4 0.979 9

20 1 0 0.401 9 0.143 9 0.018 4 0.976 1
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Table 2 PGA values of different magnitude earthquakes

for main cities in Taiwan

B PCGA/g

Wi
30 4 475 FE 2 500 4
=EA) 0.12 0. 29 0.51
Frrw 0.12 0.38 0. 60
& 0.14 0. 60 0. 94
EX 0.20 0.59 0.83
MW 0.16 0.51 0.75
BT 0.12 0.35 0.54
EEH 0.15 0.41 0. 60
H2TW 0.20 0. 45 0.63
N 0.21 0. 60 0.81
SERM 0.21 0.57 0. 85
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LA LB BERY 30 4) . &t E(ERLE
475 ) B E (EI B 2 500 ) LI LA
AT BT B I 5 75 4 b 2t R A R i R T T ST
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0.29 g1 0.51 g, iZHb T B K02 B A R B A

B AE (target PGAYM , BEARR A 6] i X 35 #b vl 6k
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S5 37 W B TR B R T 18 4R BT b X M B A 15
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LWEMFE IR LER B EMFaAANE LBRE
JEEAT 40~70 m Z &), B R + 2B E 1 Hh 40
m 1 70 m, AR 4 HR A 30 m 60 m. HESH
SR AR 2.0 m;EEE 4.0 m;BLEE 2.0 m,
FEAEELE 3X3, MEBE AT R LB R 2.5, HAER M
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W B EMEm S, 8 LPILE 6. 0 BFi+HEH
MEFFRJE M FIAR PR %6 (43 28 7 347 kN « m,
22 148 kN » m.28 679 kN « m), # #& BT % Bouc
Wen XM EMN =B « 1 Z BHESH R0,

R3 AEFEHNXMBEHERY S

Table 3 Parameters and properties of numerical

2.1

model for foundation in Xinzhuang area, Taiwan

wE EE y/ SPT @ Vs/
HZ

/m /m [kN+«m™3] -N /7 [mes 1]
0~4 4 REE@ D 18 3 30 115
4~10 6 WMUANB@ED 19 5 28 171
10~20 10 MUAERERGE IO 20 14 33 192
20~40 20 MUEERED 20 11 28 222
40~50 10 MIZER&E 1) 20 21 34 221
50~60 10 MUZR@EH D 20 14 35 241
60~70 10 #HmU—BE@®E 1) 20 30 35 248
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Hub B AR (NE 4 Fim) . B4 WK
- 1a) 3th R 00 2 BE T B R SR

(0.411 8.,0. 375 5),(0.096 2,0.905 1), P L&
56 (B P X F B IE 2% 4500 B A 38 E S Y b
RERITTRERESE SR 1 . T A0 I, 16 Ay 0 0 2 45 6 R BT
BHENSE.
2.1.2 MBI siE R
BETEEEFEHME, L 199949 A 21 B&ESE
HEBREKHMERBR 7.3 %)M 20024 3 H 31 HE
k4 BILHRBRUAEHMEL (I BLATSKBAR)

Table 4 Seismic data from observation stations in Taipei region(From Taiwan Meteorology Bureau)

) i X MR G ZHIE /g KM /g  BdLE/e et /s
BIE/N(TAP003)  FHAWHAWMEK 121.46E  25.09N  0.044 0.129 0.108 175
ZEE/NTAPOL) HIW=FBK HEEMBE 121,48E 25,07N  0.028 0.117 0.088 144
ERE/NTAP17)  #FHILWHFHAEX  1999-09-21121.46E 25.05N  0.035 0.113 0.099 151

FH(TAPO87) FRAFTHABX 121,42E 25.10N  0.031 0. 049 0.077 78
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