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Lateral Behavior of Composite Foundation with Underground Floors
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Abstract

A composite foundation should be designed carefully to control the torsion behavior between the spread
and the pile foundation parts. This paper examines the lateral behavior of a composite foundation by both the
centrifuge model test and the finite element method analysis. The results obtained are as follows. The lateral
load sharing ratio of the spread foundation part is larger than its vertical live load sharing ratio. The time at
which the sharing loads of each foundation part become the maximum differs depending on the arrangement of
those foundation parts with respect to the load direction. Further, piles closer to the spread foundation part
share lower lateral loads. We also found that the pile head loads can be estimated reasonably using the

abbreviated calculation method.
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A composite Foundation with Underground Floors
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Lateral Load Respect to Foundation Parts

Table 1 THMET)H RO D FER O E oy
Load Sharing Ratio at Maximum Inertial Force

UL LR
VIR | OUERE | mERE | emen
. 82%
EE T v %
EAET 18% 0% ’ Y | Y™
82%
WHEFL | 18% ST e

X EFNE T VIR TE B R OSSR 722 72 BT,

T3, TESHFIAEERO LRI R D KE VY,
Table 112, BEHOEMETIRIRK 2D & EDOEEOMT
EHHRL RS, WHIET N OEBELETOSHEIT, &
EfEE L TR LT, WHIET IO TIESIET L,
WHNETLDONTIICEBNT Y, B ORE
FTRRE L, PR & ERARHOMESEEL, B
Lx28DFEGETH ST,

3. BN

31 BEWEH

BRI OACEEB) 2 3 IR 9 2 729, 23 CHE M
U 7 is DR INR F2BR DA IR ZEHEVEFEM)IC K 2 FEELf#
Wr&aAT o7z FEATITIX, YLAHFEMAENT Y 7 K SoilPlus® %
iz, T FRIEE, BTy v ad— —fiffr & L,
BT T &, T AT DWCTHEBINZ SF#T 21T - 7=,

Fig. 9IZWHNIE T NVDOFEM A v ¥ = Z”d, HIRIZIE,
IR U v REFHEE -, Table 2iCHiEIZ 5 2 721
MR % 7759, WIMEA I 32 B0 T2 D 0ol L = il BR,
BELOY AL H L O—HlERERBRORE FICES N T
%7 L7=, Fig. 1012 HuiE -8 A BRI - & AW O3 7 B3R
(G/Go— yRAFR)D Zo=" ¥,

IR T T DET MUIITMIE D > = VB, H
WZIFBIED Y Y > RESHEZ AV, S CrER L 72 im0
Al L S Af 72 & 5 2 7=, Fig. 1LSHOET LV E/RT,
B, 6, W ABrE X ORI Z KRBT D803

Fig. 9 FHMHTFEMET L
FEM Model for Simulation

Table 2 Hi#% DOYyEfE

Material Constant of Soil

WIS Rr Yotk G/Go -y BIfR
#IE | 1.02X10° kN/m? 0.33 Wb
HAENE | 2.50 X 10° kN/m? 0.45 1
1.0 = —
8 Nl Bt ——
S 0.8 \\\ I
% 0.6 \
= N\
g 0.4 \\
#H o, O\
z o
0.0 &
0% 10° 10t 1w0®  1w0? 10! 10°

TAWOT 7y

Fig. 10 AWM -8 A MO 2 BI%

Relationships Between Shear Stiffness and Shear Strain

(HLiAmIrE:)

M7 = LB
(KO i 0 V- 17-457)

Fig. 11 ¥io A 7Y v REF L
Hybrid Model (FEM Pile Model)

SR L, Wi O FEREEO 72 Ol7e > = VBT A
Bl 7Yy RETAD ZHWEZ,

M & BT, F6 KON & A ORI ZRIEE Y =
A NERERT, FpEEBEAEZE LT, Table3icy
a4 v NEFEOMBREEE 2T, bUEmS L OE



RMAHBHTHFZEITH No.82  Hi FHEZ A 3 2 SAIERE D K46 E)

mt
R
B
BE
i

A ) HULHEE T /)
im0 e/ i)

—-0

AR

INODNND
$
e
2
‘Y
annnnna:

Fig. 12 WEO ADE
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Relationships Between Area Ratio of Pile Foundation Part

and Torsion Angle
Table 10 ATLELEE OO faf 4y FH3E
Load Sharing Ratio of Pile Foundation Part
BUSLHERS o i FE R
20% | 40% | 60% | 80%

| ORI | 10% | 34% | 47% | 68%
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Abbreviated Calculation Method for Pile Head Load
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Table 11 HLEAOD KI5y 47 DM L OMR AR 0O 22 425
Pile head loads of FEM analysis and safety factor of abbreviated method calculation
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