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Abstract
When a pile is subjected to lateral ground displacements, so called P-A effect appears because the pile
is also subjected to an axial force. The effect increases as the displacements increase and it will be

predominant when the pile is subjected to liquefaction-induced large ground displacements such as

several meters.

In tRis study, the p-A effect for RC and PHC piles were investigated by employing nonlinear pile-soil
interaction models. Geometrical nonlinearity as well as material one was taken into account in the

analyses. The analyses revealed that the distributions of displacement and bending moment of piles
were significantly affected by the effect. In addition, the effect was a critical factor for the buckling

occurrence of a pile.
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Fig. 1 Profile of pile-soil interaction model.
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Fig. 2 Notation for the beam elenent carrying the
axial thrust P.
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Fig. 3 Trilinear bending moment-displace-

ment model.
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Fig. 4 Trilinear bending moment-curvature
model.

TehbAMFRIEFig. 3IRTEI IS4 V=T —%1K
EL, S22 M, MidEhehs 5y ¥ 78—
AVE, BBE—ALFTHY, do d3ERENED
BDLbATHE, D dD) BRFD del3id ) BEXR
DIzbAT, R dp*HE/ A DE 2 WEETR I
N3, tibb, EiER—254 F—EFL Fig. 4
DEI LB ERETSE. CHOE2HARPRT SRAEK
koldXRRTEHZ LN 5,

n+1 [
kw— 2 du—de Mu (2)

SIS, niIIM I AP EFNMLTEDICHWBIINE
FOK, L IZMOEZ, dy, delZZFNFNRRNTEHI S
Na-bABTH A,

I WY 5 WP B I MR
do=yo [ gam 1t de=yrm [ 51 (3)

SIS, Y YelIRRRE, BLU 7Sy X TE—
AV PRBOMOMETHY), KBRS DWIIHRAET S
B — g R (v — N Hi#R) 2 oKD EHTE
5, fHRIzR(2), QNFHEERT.

2.3 BEOMHIEMTE

WA I3 Fig. 5 ISR T &) L X4 V=T 2REL T
3. Bk 1 Fyid Hansen (2 & » TREI 2 R(4)0%
vy, AR Kyt Terzaghi I & > TRESI NN
By EBWTERD 5,

Fy=0¢",N,DL @)
kn=mn,zL (5)

e, e iEF A BT A ERES, Ngid Han-

T

~
T
|
|
1

knx 105

Horizontal force

0 dy d
Horizontal displacement

Fig. 5 Force and displacement relation of soil.

Table, 1 Constants of piles.

Pile Pile
outer | inner | RC/ | M. & M, du
diameter | diameter | PHC | (tem) |(m#10)| (t-m) |(m™*10)
(m) (m)

RC |0.967 | 4.82 | 6.19| 4.25

0.35 | 0.22
PHC|4.050 9.35 | 6.98 | 5.71
RC |3.260 | 4.87 | 25.30 | 2.56
0.45 | 0.30
PHC|9.630 | 9.21 | 18.70 | 4.17
RC | 8.550 | 5.52 | 44.00 | 2.17
0.60 | 0.42

PHC|22.60 [ 7.31 |40.50 | 3.20
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Fig. 6 (a) The M-N and ¢-N curves for the 35cm
pile at the ultimate state.

Table. 2 Constants of horizontal subgrade reac-

tion.
Soil layer n, (t/m?)
Nonliquefiable
250
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Nonliquefiable
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Fig. 6 (b) The M-N and ¥-N curves for the 35cm
pile at the cracking state.
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Fig.10 Comparison of the distribution of bending
moments of 45cm RC piles.
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