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Model tests on effect of vibration waves on dynamic response of XCC
pile-raft composite foundation
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Abstract: Based on large scale model test system, cast-in-situ XCC pile-raft composite foundation embedded in sand is studied.
Under the sine and "M" wave loads, the change laws of X pile-raft composite foundation are analyzed from aspects of
cumulative settlement, dynamic displacement amplitude, dynamic stiffness and vibration velocity. The dynamic response of X
pile-raft composite foundation is preliminarily revealed. The test results show that the settlement curve (s-N) of this composite
foundation (s is the settlement and N is the load cycle) can be discribed by the logarithmic functions. The dynamic displacement
amplitude and dynamic stiffness are related to the form of load and its amplitude. The vibration velocity gradually decreases
with the increasing depth. The gravel cushion exerts a good damping effect on the soil in the process of broadcasting velocity to
the soil foundation.The research results provide a reference for the use of pile-raft composite foundation.

Key words: pile-raft composite foundation; XCC pile; accumulated settlement; dynamic load; model test

5] BARALR . 51 mE LR 0 A A AR B, W4

it

IR R A T Oy — R A AL iE i1E 5 T 5, O T
SR IEAT RS AR E R EOR,  Ed kR
BNTE AL LA AR RE B P, PR o L i 3
BEAS A AR M, MO RVE R E TeHE I 2 T
JEUTREREE T4 BE B A 2 s ot 2k [ 255K
TR R 15 mmYe St FER BB R
RIRMEE,  FE 0 TR B B b i AL 2 07 2O00) HoghAT
WEBE R A, DL R AR TR ] 2K

PE-REE AR ddE L A W R AN A TR

AR BN, BARMELE, A&EIIE, MR
INGERR R, R MMT A I R R ) T
—, O#Z R T Rk R . BET, -
5 G H AL P SRR IR B T T, A S TN AR
T BT R . EEAS T, BRitis P
TR A AT B 2R B A5G, $e T — PR 2

E&WB: ExEARAIEETHE (U1134207, 51278170); H9mE

RIEATHIAL S5 3% LR LB H (2014B33914)

kS HHEA: 2015 -04-26



1022 H O+ T OB % M

2016 4F

52 A M rh AR 32 11055 5925 Feng 2501, Yang
BN BT Mesri W AR AN — 4k [ 45 7148, /24
T Rl RS AR AR RN ) T ek A A e T
DU VT B 7 75 R0 — ol v T B A7 2 R At K M P
T 595 Chen SFPIHET s Bk S T HEHILIE 551
RSN J AR AR AL, D90 7 — b 5 e ik i
M 30 75 08 B AR BR U (1 7 7% o 8 A48 05 T
Chebli 5191, Hall 7y 52 T A0l 0L, W58 7 PR
FE A v A B A T 20T 1 S 9 R P ) e 155 1O R 1
ik T hIE BN N 55 2R E IS R . Thach %)
FEFHMEAN, BT T R A s 47 A e R s
SRR PSH R, B ZETR FE F 8 P 5 1R h PR 1
KR B B SPRT JR = e B AL,
WL T B sh i 3 E F T il gk e s e S R A
R GUIR B s FEE 1) 25 ) ) A AE o Jiang 250 O T 408
BEAOL, AT T T v T R R A AR A b I v R
J2 RS AR A NI EE S RS B (A

FEDH R T, AHICHT AN B2 T A b
T AR s B R 2R A R N ] X5 B2 (6 R4 DT
Fof o th B AR T A, BRI T Rt 2 T
e M T AR T LR 38 40 b B AR (1 52 1 B
S R S S i G DO 1 e AR (= P 2
WE—FE 5 M A E s Bk B 20V E F I 10 AR PRIR LAk 4k
HLER I AR i b . fERERYRIG 71, Shaer 251
T 103 HREHUERRLRL, 0F A T BRI 517
PRENIRZE ) FR . Ishikawai 5T 11 5 HRERLE
BRI, 8T T AL S A T 5 35 N B A7 11 43 A 4
MESPTAR A M 25T 28 LR REIE
PEMIGER) 10 13 KECIANREG, AF7T T ARSI AE IR
BRAT IR DL N (BRI . SRS A7+ AT S5 4
] = = 7, DA R AR (0 B 9 AR o3 A o S K R P13
T 1012 BER G K LB B AR ARG, T T R
k8 T A AP 35 A % 356 P 2 09 iR FEE AS A F R
B, BRI B S AR . (E EA R TR
Xof A8 52 B B AE vk A A A R K30
WA L B AR T A 5 THIF T2

BLE X A At i S AR L), E 5 v ik
PRANPUBREE 2 B S TR 2] 7 IR s A
FNRFFRAE T2 MR, Lin 2520008 it
gE B ARG FLY 5k B AT R AR B ARvE TR T — R
(AT AR —X 3 FLHE (XCEMD, T iZ b
B, M T XCC MRV =AM A . N1
FLBRKIE . Kong 2Pt ST 58 X FEAEBIZHIRE:,
SN T ARV R P o S N A2 G b rp g -
FHEAE A 8 40 L AT T S5 T SRt
+ AR BT R SRR A . (B2, &

AW I E R ER e AN, A X sl o6
PR B 3 50 SR FU e/ o

PRIt ASCH TR BERBARLRR RS, £+
WHEh TR X AR R A LS R, B
I TEAEH F B R S ZE AT 3K M7 AT IE 5% 3¢
T BT, XM R A L ) RTHITRE
PEABIRAE . BRI IRENEE MARRESE, PP R
P X AL S A ) g ST

1 KEEHIREIA G & /v
1.1 Rt S e REE

AT X A% E A M FE 5l R 56 2 e 3]
W R RIS RGP AT, 12 AR R
95 mX4 mX 7 m FPRREE A5, H RGN
WL, FEEABA RSB IR A . BIARE 4
st AoREEIE 1 TR,

BRI

300
=
5
&

7000

5260

240

{m‘

1

L

(a) &FHE
ReF#AL: mm

) rEE

E1 HEEER R REE

Fig. 1 Photo of large scale model test system and arrangement

A YRGS it I = 50 BRI B R R R A
J7, IR R I 7 B 5 P TR s D g
AP SE, WRER IR 1 Pos. )8 TH%
B SIH i, A RE G 242, IR FRE C
093, HERHLIE 2. Akieils N T o0 R
S, R N IS ERD 5.26 m, FEIASUSREA TIA
PR, iR RED K EEMRE, 52 E S
FEFEHI 30 cm, INEREEES], HFHLIY S REH
25 em, FPESETERUE, FAEIZEAERL 5 AL KL
B RSE VB RL, T HZJR R S R 5
J&Z Dro ARG IRD (A XS 2 SEE 66%<Di<80%
WAL ThERE . 54, Jv 1 MR DY B R
TR SO R 45 R AR, SH BT AERE (A LS



%6

PV, S RENB X X TR A BB 7w BRI AR R T ST 1023

AT =R
R 1 W EARYERIER
Table 1 Physical indices of sand
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Fig. 2 Grain-size test results of sand and gravel
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Fig. 4 Layout of instruments for model tests
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Fig. 10 Vibration velocities recorded at different layers
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