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Reduced method to analyse seismic response of rigid pile composite foundations

XU Zi-guo, SONG Er-xiang
( Dept. of Civil Engineering, Tsinghua University, Beijing 100084, China )

Abstract: As rigid pile composite ground is getting more and more applications in construction engineering, the research on its

anti-seismic behavior becomes very urgent. This paper is concerned with the seismic analysis of type of composite ground. A model

is proposed, based on the Beam on Dynamic Winkler Foundation theory, for the analysis of a single pile composite ground. The

partial differential equations for its seismic response are derived and the finite difference method is applied to obtain the numerical

solutions. Comparative studies are carried out to investigate the effects of various influence factors on the earthquake response of this

type of composite ground. Valuable findings are obtained which can be of importance for its design.
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Fig. 1 Simplified model for rigid pile composite ground

LA, ASCRER 53 R DBWF BERARLLE,
B8 T MR YE I N S S BRI RS H
MR AANAE ] Tz D =, [ IR A T -
THAGWER. AERD, BB Laifra. B
BERIPE S IR AN, B s SRS
AR IHFEMI N T2 SR E R X A 1
ARE -+ 25 PR AR 5 3 S L B IR AN 7 A
Jie
3 FEAEE I T RER ST

Wk 1 AR AR, SRR T ARKR R kT
[ 29 1E o WA SR R ) TR R 5 4 AN
T HEE L BRI SR BES MAETIER . LUT
BERS S ANER o0 IREAT S0 A, BURIRE A da 2,
SN ILEN T TR I 4 I L S A, Bk
L AT ENRO T HTTRE, SRIBAEAEM R AT 2K
VAN RIS
3.1 HHBHEABE M IV D)

HAREGES), R B 1R AT DU (345
T I - [ 3 SRR B 1oy T e

1
K v(z,0) Kow(z,t) 73930 03 X B 347 7 A5
B0 n(z), p, B G, (z) WU L (kG FE
JE. I MBRIE 2 R BIUIR R 0, p G,
IR BZ PR RS « % B AT YRR u, () A
B2 TR ALAS o
3.2 fE-HE A - E AR Rk HE 7 2 (A T #R43)
b IR 11 e 1 U T N N 1 P b WA Gl o
SRITAR AR, AT TR . B dz R
(KIBE-BE ] 2 A A oT, W s BB (& 5 1A
B IET)

»

\ 0.) 0, iz) 0)
z

TR W

Oy(2)+dQ; 0y(2)+d0, O(2)+dQ,
M(z)y+dM N(z)

N(z)
B+
e

A
B 2 - R
Fig. 2 Stress analysis of the soil-pile column
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Fig. 3 Cross section of the pile and its surrounding soil
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