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Abstract: Cushion is the key component of composite foundation, which ensures the deformation coordination and rationality of
load distribution between soils and piles. However, the meso-scope working mechanism of the cushion is not well investigated and
the design parameters of cushion are mainly determined according to the experience. In order to reveal the coordination
mechanism of the cushion, a test apparatus was designed to simulate the working of cushion in the composite foundation. Three
visualized plane strain tests were carried out with different heights of the cushion. A series of 2D DEM simulations were tested
with an orthogonal array. Both the model tests and simulation results showed the three similar patterns of deformation which
related to the ratio of the cushion height and the net spacing of the piles. Meso-scope force chain distribution were also analyzed.
In addition, a design suggestion of the cushion height was proposed by analyzing. Meanwhile, an index applied to assess the
deformation coordination capability was presented. According to the variance analysis and range analysis, it was found that the
height of the cushion and the net spacing of the piles are the significant factors which affect the deformation coordination
capability. The upper limit value of the index was also explored and proposed to guide the design of cushion.
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Table3 Resultsof thevariance analysis
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MR . 120, BRI AR AR « AR IR J1EE
DA fs 3 RS JEC AR o U7 Al DA 5 0 A TR 7 28k 70 A 2 T Al
W, e TR RTERS K 1 ERR . o5 Do R 2
REEAR 52 1 R IF A tE. R4EIE 7, RIZB A
FEAR B 2 K<0.1754.

ZRG 3.5 TERZEERUERI, RESHEIH
B R LA 2R A
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K <0.1754

PAFEAE K I8 K6 4 ek 2 A B ],
W42 a=0.55m, BEEIE s=1m, W% 2/3(s-a)it 5,
B JE B )y 300mm. %R (2) iHEEF
K=0.1775, AW AR (3) MER, b LFEF
P IRAH S BT FRE S 225618 B 300mm JEREA )2,
A DURTFR AT AR TE R RE 1, A I BRAE /K 11
BR 22 4 S AN
5 #ie

FIH A HI 2 oika T 1R RE EH#T T 3 HAR
R R W A A B R TAE AL
5, JFKH 2D DEM #h & 1 4 N3 4 /K FHUE
BRI A HAE B 5 04, R &
BEER:

CONIPERAE N R A I RZAFAE 3 Fp 3 AR
TEIERS, 2 BNARNH R T hi(s-a)<1/3 B R et E
B2 13<h(s-a)<2/3 B« =ML E" L K
hi(s-a)=2/3 B L8 HE A7

(2) 4 hi(s-a)<1/3 I, FERBEAR P2 JIA
P57, B TE] ) A B PR KR o [X B A ) i 1
0. 24 1/3<h/(s-a)<2/3 I}, FERBEARIEAD )0 e T
Y5y, ERCU MG 2 hi(s-a)>2/3 I, JEM
Bl ka5 040 . B AT LA S SRR AR 3
il 215307, PR W(s-afENRIERITSE, IR
W hl(s-a)ANE/NT 173, BRH hi(s-a) >2/3;

(3 D 1, 1 T HRE AR R T
i) N U AR IBIAAE RE R K AR B TR R .
DAL K N HbR, RS SH TR PERE 5
WFEFEAR N : 2 R RE h>HE (815 2 (s-a)>HE 5% a>
LB Py H o h S(s-a)MEZE, o f1 P IR
ENTEF

(OXEAE TEAS I B s 3347 T 2 oo AR P ]
H, THEAAR T BN K Bt E AR 45
PRUEAS H 038 2 B 25 (R B e 7 K (a1 1
PR, 3R T HESERITEDR,

A b AF S A T 1 AR 25 A1 P — 4 2% At N 45 2
(17, EEMARTE ORI R L5 R Z A kLA B (1)
PEARSC . FALRIG 5 DEM B A % & b aifi e
Jite T R R B R, AN R A T (8] S
8] - [ Ut 72, o] R SERR TARAAAE — e 12
Bllo BOZYIM TAENLE]. DLRIR H I E3E S E 0T
BRSSP TR =46 T it— b 5.
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