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Abstract

It was carried out centrifuge tests to clarify the seismic behavior of batter-pile foundations. A vertical-pile foundation
and a batter-pile foundation with four kind of a superstructure, were installed parallel to each other in a soil container

filled with dry sand, and were excited simultaneously. Through a comparison of the acceleration and displacement
response of the footing, as well as the axial and bending strains of the piles for the two pile foundations, the kinematic
and inertial response of the seismic behavior of the batter-pile foundation was experimentally investigated.
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Fig. 1 Specimen of Centrifuge test.
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Table 1 Similitude rule of centrifuge test.

Symbol f:filf Unit Prototype Centrifuge (1/30)
Height H /N mm 9,660 322
Length L I/N mm 23,100 770
Soil Width L I/N mm 14,250 475
Mass M IN? kg 5,246,720 188.4
Density pt 1 kg/em’ 1.60 1.60
Length of pile L I/N mm 8,700 290
Diameter D I/N mm 228.6 7.62
Thickness t I/N mm 3.05 0.32
) Young's modulus E 1 MN/m’ 2.06E+05 7.10E+04
Pl irea A IN | m 2.16E-03 7.34E-06
Geometrical moment of inersia I N m* 1.37E-05 4.90E-11
Normal stiffness E-A IN? MN 4.45E+02 5.21E-01
Bending stiffness E-1 IN* | MNm® 2.83E+00 3.48E-06
Thickness D I/N mm 750 25.0
Footing Length L I/N mm 2,400 80
Mass M IN? kg 33,912 1.256
Thickness D I/N mm 2,100 70
Length L I/N mm 2,400 80
Structure |Mass M IN? kg 94,954 3.517
Column length H I/N mm 1,500 50
Natural frequency f N Hz 1.6 48
Shaking accleration o N gal 200 6,000
Input wave | Time t I/N sec 30 1
Frequency f N Hz 1 30

FE L ORSRE L ROURA NE T2 RO RO AEE () &8 R ()

Photo 1 Specimen of Centrifuge test. Photo 2 Model of batter-pile (left side) and vertical-pile
(right side).
#2 WEF RO 5

Table 2 Number of transducers.

IEE-X | EE-Z ZE-X Ehi-z | #FOTH | BHUOTH
Table 1 1 1
g 9 1 1
B 2 2 1 15 5
f 2 2 1 15 5
H 14 5 4 1 30 10
HEt 64
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Table 3 List of excitation case.
Frequency of |Maximum Acc. Superstucture
Wave Input Motion of Input
: (Hz) Motionp(GaI) No structure St;’l%c:;re St;l.i(;:ire Rigid structure
5 O @) @) @)
SWEEP 1.0-10Hz 15 O O O O
30 O O O O
2.0Hz 150 O o
3.0Hz 150 O O O O
4.0Hz 150 O O
Sine wave 5.0Hz 150 O O
6.0Hz 150 O )
7.0Hz 150 O O ©) O
8.0Hz 150 O O
50 O O ©) O
Rinkai 100 O O
Earthquake 200 O O O O
wave 50 O O O ®)
TAFT_NS 100 O O
200 O O O O
SE 1 I3RSRD T FROAMA N %‘j‘ﬂ, 5E 2 135Sk JrE NS ELIRBHITON, W@E«F%ﬁ#ﬁ?ﬂ ¥13 3.0 Hz,
B FROF AL (L) L8 AT (H) F B TH 5. 29HZ &8 7L, MEBERAR/RZHET LTWD. 2,
FEF v oRINE, F2ITATEOITIEEE (19ch), %@m&m%ﬁv—g‘“zf@% TS ARRE DT SR
g (5ch), OFHAF—T (40ch) THD, FFpk»D ADHFIMZEBBHDTH 5.
KT 64 F v > FINTH 2. 32 AUEBELTE G EHEINCT B iR Bl D L
22 THFEH—R Jr| B 15 Gal @?Agﬁziﬁﬁ'ﬁiﬁtﬁﬁé%\ﬁ?& TR
PRI OB, RIR AR, 2~ 8 Hz O -FhR WETLT—F T OMARRE DR R Hka'y 3
10 o, HAREPTRE L THEE R, ¥ 7 NETH 5. AT, WA, HEM ORI S ORI ¥ RS PR
TR R TR, ?E%?Eﬁ#ibi, VA MR RE AL ZT, =Y 412579, Y3 IZBNT, (@ FAEEaME L, (b)) 1d
3T EOIF 00— 2D RkEf o/, ZZTlE HEIE M R GRS 1.6 Hz (G 88s w4 ), (©) 134 & ZEn
2R FA R, R 10 iR PR O S DO W TR 7.0Hz GEss ©&r), (d) @3WAREEMIZHTLIHDT
%, H5. (a) DM 3.0 c:i%héﬁ—miﬂﬁmlzﬁfq%
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Fig. 2 Frequency transfer functions and phases of ground acceleration for input wave (Sine sweep excitation).
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Fig. 3 Frequency transfer function of footing acceleration for input wave (Sine sweep excitation 15 Gal).
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Fig. 4 Frequency transfer function of structure acceleration for input wave (Sine sweep excitation 15 Gal).
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Fig. 5 Frequency transfer function of bending strain of pile for input wave (Sine sweep excitation 15 Gal).
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Fig. 7 Time histories of sine wave 5 Hz without structure.
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