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Experimental study to reduce differential settlements of raft of
composite foundation with rigid piles
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Abstract: Based on the load distribution on the raft of high-rise buildings. different pile arrangement was adopted that more
piles were used in the center than on the edge or piles were only arranged in the center area. Through model tests(1:10), the
static load tests on unpiled raft and rigid composite foundation with super structure were carried out. The raft settlements,
subgrade settlements under pile bottom plane, settlements of ground beside raft, distribution of reaction force from soil and pile
top, load transfer and load share ratio between piles and soil were analyzed. The effect of different arrangements of piles to
reduce differential settlements of raft was studied under working loads.
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Table 1 Physical and mechanical characteristics of soils
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Fig.1 Load distribution on raft and pile arrangement under raft
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Table 2 Stress on bottom of raft
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Table 3 Parameters of composite foundation
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Fig. 2 Loading equipment and oil pipe connection
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Table 4 Experimental load on different areas of raft
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Fig. 3 Measuring components and cross-section of raft
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Fig. 4 Distribution of settlements of unpiled raft

(2) BBl g KAk Da] 4 sz ik

AP £ il 10 SRR SR T S AR T o e, b
1] b S R B 8T AR Z TR IR 1 22 ST T 6K 5%
Ay S AN g v A0 A s g 3V A 5 L]

3 (b) ~ ()

3 RIERELH
3.1 EMENIEETIR AN

4 Dy RARHBIEREMAN [ 7 1 07 5 370 B 40 A

2o MEFRITLAE H, BB ORI TR K, K



520 o

+ T

! 2007 4

PR S/ e R A ) far B0BE I 285 2 fur 4K
R T BRI IE ISR ) 88 kPa) I, AR AH A8 A
IR 22 e DU et I AH AR RE Y 0.002 1, JEAliZE
UM CAREDE L S M 2R R, ik A vr b
P8 e LA PR s K AT B 585 2 A 4, P SAEE
[ 3% 88 kPa.

Pl 5 O RARMIETERR + S 1 or A2k, AT
DA, FEHCT 5 a0 A BEAS TR M P Sl )« 1
YIE” oA, SUARIRTZRPEIERET) “Te” sAi. X
A T L 5 R A ) SR L 11 47 38 A A% 1 DX B
Ky BERBUANIEIRZ B E e, [RINHRA
B bR R HE A R+ 2y o0 A1 S AR R, i
FHEER - [ 1 53 A T XA T R Ak Rtk R RE i e )
YA ), BEARERL T B Aar 48K A B AR - S 0K
(R s, ORI T bl R A B P 58 1 S5 g 1) A
IR IR IO . BRSO i
JEABE S5t i A6, X5 BN
[EROp: RS- A TSP
3.2 NIMHEEESHERIEERS ST

YRS, AT S R d K A
3 6500 kN, 17y oA Bk AL A M B A A I R o e T
fr, AEAHAEG i K INfr (i 4875 kN. SRS
ARG ey, {2 4875 KN LU (R 56 £ 45 52 21 5%
Wi, PRI, AT HERENR AN 23 BT 4875 KN A BAT ()

(1) Byt
6 Al Atk g 5B i SEAEARCAS [ 33 T 7 5

OB AT 2R . MBI RT UG Y, A% AhsiAl B 72X
PR 2 DU R T B oAb =, LR T 1y
YRR ) /N TR oA 5 5

MEERAN [ ) i 7 5 22 S U B R AT, AR far 23
4 At BBO I, PE S AT T XK ZE Ui A 1.22
mm, /N ZEFUCREN 0.04 mm, SR SUE N 0.41
mm, EHCEERN 0.0009; FEHR A bty A
KZESFPUE N 0.78 mm, de/h 22 5000 0.03 mm,
342 DU 0.32 mm, FERCTIEIRA 0.0007.
R A bE Ty 3 N AT i R B, R IR
KIEFUIPEBRAR T 36%, d/hZEm iR T 25%,
PR T34 2 TR BRAR T 22%, BT BURHRAR T
22% . JAE R AL 7 AR B K 7 S TR N T
ABFERERY 0.002 7%, (HFERR oAbk 7 ] AR 2L
b B bR 2= Db

MR AR B R A, AR (5 4 9ifar
BO W, koA ey s KU 8.72 mm, i
ANPLEER 6.09 mm, “FEJPIEEN 7.87 mm; N AR
Akt 5 s KDCRE R 7.55 mm, d5 /MU R 5.50 mm,

SPEIPE N 6.58 mme AFLELL FIRHE S5 L, nTLLA H,
PR rpr oA A Ty 2K B P A g A A X S K DT K
16%, I/NIBER 1%, “FRIUTREK 20%. iR
HCATRE T AT e B R, KR A
B RMTRE .

C2OBE 3t P17 LA M A A= 0 B R AR &M 3 i 370
45

Bl 7 g ANl i 5 3052 A M B AR 0 135 XA i
SPETHI DA M3 -0 B AR S M) b TET T B B AR S
HUTHT R 2 m SR BEAL RS T 1 TR ) Hb e 3t
e At g, MBI ar DUE Y, BT FER A I 4
FIXa I, —AhAa bty 2R A ML AE B T [ AR Oy
[ YL SE W S RS . [R]— 3K, Bk P
(1% R TS UL SR 5 2 N A ] 5 - A

KPR P, TAEfE B 4 9080
B, AR O A BE 7 A A O 18 DB i~ 1 AR AN [F]
VAR TS O s T P 8 b g AT By 3Ot AV BT R
Ty R S I P AR M) bt e BRI SE AR A ]
TR 55 A 3 S g A A 7 SO0 A PR A — 3.
XS AN AT S O AT 5%, WS ST .

PN =R 1 TR 3 A RN e Y e I 5 A
FE AR5 EATTHEHD I B8 ) 0 5 5 i B8RS0k
2 (SRR TERE, AEAEHAMIN K- 1] T B 5 e 1 [l K3
A 0.2 FEBERR T -

(3) FEMAEHE 2 ) o3 A

K 8 (a) ~ (f) MW bk 77 2RIk AE & 75 b
SEAEARAN [i) 35 i 47 8 4 I A i 2%

F TS ATAE T2, IR R O R AR T
BUAZ TN, e MR TR FNER &, 0
BEAEEE ) BTz TR 5 4 2%
) W, RO X HEN - )1k 194 kPa, fEAILKE
P BN 5 ) K 130 kPa, PR A BEAT B ME 8] -+ )
4y 28 kPa.

FEREA LA 2, Bt v ) 7 A 1)
TR IR, ALV XM ) - [ i, R A
AL EAE ) R DT 2 . TR G 4 9%
0 I, FEMUAZ O X E] 1 2 J1oh 56 kPa,  FEHR
R Hp (R A 1) 5 3 A 126 kPa, FEHR A 0 L bE
[4] 152 719 97 kPa.

LA, A B A A by SR ) s AR
AT R R TR A 7o, ZERERAR A B 3k
AR FERARL - 52 1 5345 B — SOk A 19 28R A
b THT S0 A 53 M) 0 [ S A — 3

K8 () ~ () My shmidibk iy XA
TRV T EAE TRy oA i o A T g A0 A% 00 15
Xk, BN IR, B ANEA E . T



5540 HACpR, A RTINS D OB AP P AE 524 R W o 521
FH B /m FE B /m B #/m
00 04 08 12 16 20 00 05 1.0 1.5 20 25 30 00 04 08 12 16 20
0 T T T T 1 0 T T T T T 1 0 T T T T 1
70 —— 1625 kN
« 140 —»—2438 kN
:Tf 210 —— 3250 kN
4= 280 —o— 4063 kN
350 —+— 4875 kN
(a) 1-1" i (b) 2-2' Wil () 3-3 ¥

Bl 5 TaiiRt s h o Hihsk

Fig. 5 Distribution of reaction force on unpiled raft
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Fig.6 Distribution of raft settlement of composite foundation
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Fig. 7 Effect of settlement of composite foundation
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Fig. 8 Distribution of reaction force on piles and soil of composite foundation
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Fig. 9 Distribution of axis force of piles in composite foundation
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