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Study on deformtion behavours of piled raft and pile group with batter piles
subjceted ot load combination
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Static load tests on pile group model (PG) and piled raft model (PR) were
carried in model dry sand ground, in order to investigate their behaviours under combination
loading. In the static load tests, vertical load tests on single pile, raft alone, PG and PR, and
cyclic horizontal load tests on PG and PR with a constant vertical load were carried out. The tests
were conducted for PG and PR models with vertical piles alone or with batter piles. It was
demonstrated that deformations of PR and PG with batter piles are suppressed compared to those
without batter pile in any loading conditions, and that foundation models with batter piles has
ductile (tenacious) response.

The static load test results were fairly simulated by three-dimensional FEM analyses in which the
mechanical parameter of the sand were estimated from the triaxial tests of the sand.

FEM



B X C—19, F—19,
1. BIRRAREOE R
HAE, MIEBEEMORFOTRTHIH
RIS ERFEL . BRAVIRIER G OM R E
BUIERFHIBAT L T IS, xH8 & 7 2 JLnf
&) D B — AR 2 i FHC B BT 5
ENARRRTH D, TKEOLE, SHEME
W2z T, BfiE, HEME GRS mAFE
;m\%@% AU MENTTELTEELR
TiE7e o2y, 72, %< ObUEEEEY
1, WEOKREFHTLIEULIZRESNTWVWS K
D IR TR, AV R - T T ME
ETHDH, Bl BERERTE TSR
Tl I T X THOATESLT 5] £
IR T 22 ENBESIN TS, Ll
EERZIZ 7 —F 7 (7 F) LT
D, HDOWITRANINTNAD =D, $REfr
HBLOKEREONRY OEIEN T —F
YT Lo ThHR TR TS Z L3R
BITEE 7pvy, FE7o, BEETR S E TS
I, M D EIRRLEE sID (s i ORI
D IIHTER) 2 2.5 UL EICZ 2 LHiFE+ O
EW%(ﬁ% BA D HEPUIR) 1E, HEHLT
ETHLENTWD, LLAans, HiFEED
DO Z Gt 2N E TOMZEICL T, 2D
REITZY TIERWVWZ R ERHESL TV,
Tbb, EEER T E TGRS <
AN TR, MR O LB S O E - AT
BMRAEEESHEAL TS EIFE 2T, [
REICHTIC AT 2 ), #iifE—X 2 F, &
AN ZIELSEHELTWD LIS 2720,

2. FROBEM
1. TR XD eBIEOFG R DR

HEEE T L—7 Z—FDI01%, FTLWE

WEBATHZ R —oDXSsNTITRD
HEsE HITEZTWD, 2D K9 7

DO—oL LT, AFFETIIEWIOR A% Hig

T, SNAIVR - T 7 NERABRICEH L

BliE., R 2280 T—BIOHNEE SN T

W5, BHEETH/NANVE - T 7 OB

FEREOEA L., ERNAMCBW T I E TIOHm

TV,

T T, AMFEOHMELLTFO X D ICRE

L7,

1) MATHE GhE, KE, BEHE— 22 h)
BT H. AERET LA VR T T b
B X ORI O AT 26 8) & FEL R SE B 1
Lo TEEMICIA~ 5,

2) EBRD I 2 L—3 g VRN X OVER
DI TN T I WWIERESRM 2558
L7z/XF A NY v 7 it & B3 5,

3) RO RICE ST fE T 5
RANV KT 7 ML ORENUIERE OFE AT
FHEA~OBEAIZOWTIREZIT O,

Z—19 (G@

)

3. BIRDAE

3. 1 EIRRAX
ERER

B 11, ERTHWEHEBBEATH D,
FERERRN T, IRIEHA S Al B aT I
DT 7k E3IKD DT 6 ADHIH HRERL
ENb, SPUIERLS DV IR (batter pile)
Lo T3,

80_ 40

40,80

o - u o # "4»‘ u
5 o1 02 O3 §# 01 62 63

!

B

20

PL P2 P3 P1 P2 P3
a) 3PG and 3PR (b) 3BPG and 3BPR

40,_80_, 80_,40 40,_80_,_80_,40
j’ ”*F”W‘*j’ e
S 1os 05 0o] ¥ los4 05 06
o o
g ?
g—ﬁl 02 03 gf%)l 02 03
i i
J - 240 J‘ 240
(%-7 S B

80 || 80
7o) 1.1
&
(in mm)
20
PL P2 P3 P1 P2 P3
P4 P5 P6 P4 P5 P6

) 6PG and 6PR

(b) 6BPG and 6BPR
B 1 FR LA

BARFLICIE, TA=vaEBEHWE, -
72U, eimlIBAZESIE L L, BBINLORE T
I 1ITRT,

Heowh /), tiFeE—2 2 b, BAK AR
ET D0 AR K 2 1IRT X 9T,
OT BT —V T2, £ LT, JEmEE
YT 5726, BLREICARL 7 % [E45 L7,

F£1 HEENOFET

Property Value
Outer diameter, D (mm) 20
Wall thickness, t (mm) 11

Effective length from raft base, L (mm) | 255

Young's modulus, Ep (N/mm?) 70267

Poisson's ratio, v 0.31
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Property Value

Density of soil particle, o5 (kg/m®) 2668
Maximum dry density, pamax (kg/m?) 1604
Minimum dry density, ogmin (kg/m®) 1269

Maximum void ratio, emax 1.103
Minimum void ratio, emin 0.663
Maximum grain size, dmax (mm) 0.5
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