1746 3
2011 4E 6 A

B R R (A R B D
JOURNAL OF SHANGHAI UNIVERSITY (NATURAL SCIENCE)

Vol. 17 No. 3
Jun. 2011

doi: 10.3969/j. issn. 1007-2861.2011. 03. 022
- R E TR

FE 4 32 2 HE BY BUE AR #0L e 35 WY 9 1 e A

Kok, kAo

(RR¥% 2ARTRR, LifF 200072)

W 22 UIRRE IR AL 5 BRI 50 h— AN A A TR L, FEAE AR S50 7 LR AN RN g AR SR gk R 05 102 R
RS R APEARS A R S B A VR SRR — i HAT R B8 VIR fe A A T U, 3 i 22 70 20
Hrécft FLAC 3D XF5H SRt &l 2 SRR R BEAT BN, 0 S5 S 19 2 Bt A7 U Pk 0 A, S R a8 5
VLD T B3R 22 S D RaE 1) LA el 20 Ry A 0 S L.

KGR BHYT SR A I BE VR 5 25 S DU s B E A

hESHES. TU 4731 SCERARARRD: A TEHES . 1007-2861(2011)03-0325-06

Numerical Simulation of Squeezed Branch and Plate Pile and
Application to Balance Design for Variable Rigidity

MI Xiao-qing, ZHU Jie-jiang

( Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract ; Differential settlement of composite foundation cannot be ignored, and often brings undesirable
internal force to the structure. Traditional solutions are to change length, spacing, and diameter of the
pile to achieve even foundation stiffness. Squeezed branch pile is a new type of pile with high pile
capacity and low settlement. This paper simulates the interaction between squeezed branch pile and soil
using the finite difference analysis software FLAC 3D, and get the best solution to reduce, or even
eliminate, differential settlement, leading to a more reasonable structural arrangement.
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Comparison of the behavior between DX pile
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Fig. 1
and straight pile
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Fig.2 Profile of DX pile
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Table 1 Pile-soil parameters
B PR

+4  WE/m E/MPa AL K/MPa G/MPa
bR 1.65 9.7 0.40  16.17 3.6
Brp 1.49 24.5 0.22  14.58 10.0
gk I 4.16 16.0 0.45  53.33 5.5
B I 4.14  45.0 0.40  43.33 9.2
R 3.30 13.6 0.45  45.33 4.6
Wkl 4.18 15.2 0.40  50.67 5.2
izl 6.10  26.0 0.38  43.33 9.2
il 19.50 3 000.0 0.20 — —

W 4 PR, R FLAC 3D XF55 9 S 48 pe it 47
B, - S S R AT LA FLAC 2045 i 3t
RERLAS LESE PR DU R, (0 S5 S PR 1 DU A ) 15 7
BERAAF AT OO, i T B SRR R 2, R
EAE S B9 SR bR RO B B2, R
BEARE I, — R B Y S RBER1/6 ~ 17277 i H

R2 Y XM FLAC UL R
Table 2 Simulation settlement of DX pile with FLAC 3D

3%/ kN 0 1 360 2 040 2720

3 400

4 080 4 760 5 440 6120 6800

PG (E/ mm 0 1.24 2.17 3.32

4.55 6.33 8.20 11.47 16.69  22.83
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Fig.3 FLAC 3D model graphics of DX pile
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Fig.4 Comparison between FLAC 3D simulation and

experiment under load at all levels
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Fig.5 Effect of different position of plate on the pile
settlement value and the performance of the

force of plate
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Fig.6 Effect of increasing radius of plate on the pile
settlement value and the performance of the

force of plate

HH & 6 7] UL, Bl S BB O, TR B 2 W s
N, X R AR I AT LA R 458 ) S BEATE R TR
X EEAE 1 =500 mm B, SRR AR TR Y r =
700 mm B}, SRR ) B E R, Z E A SRR
R R, L RERE AR LY r=
700 mmfi}, 37 8K E T AT
2.3 ZERHEXHEAENHIE N

F FLAC 3D XJHR BB SR B, R A
P+ 2 +)ESEK=16.7 MPa,G =3.6 MPa, ¥t
£ 20 m, 142 650 mm, 3 £E2F4E 700 mm. 435X} 0,
1,2,3,4 3Z#£50 DX BERY A2 J1 P REIEAT LA, X A T
BN, AR EL T Js.



328 R E R (H KRB 2E D 1745
VO AN 28 /KN K25
o 1000 3000 5000 7000 9000 T e

g R R —

g -10 2 e

& 20 — g "

# 30 \c '\\(\t\\_ £ 10

= \ >~ = -3t

IS 40 x5 -3t 2

= -50 \ \ \ —~ R -3 H3

fg —60 \ \ ﬁ 0 1 1 1 1 1 1

= sy \ 5 10 15 20 25 30 35

E -80 \ PETRALES /mm

&/ 90

2-100 9 ZESBEHLLGIFEABRITL

— B - [ - 23— 3 - 4

7 MEZEEEIEM DX HETREEMARNIHXR
Fig. 7 Relationship between the settlement and the
bearing capacity of DX pile as the increase of
plate
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Fig.8 Relationship between Q and H under load at all

levels
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displacement variation
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Fig.10 Layout of raft and pile
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Fig.11 Profiles of raft and pile in the axis of case 1
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Fig.12 Comparison of settlement between pile in the
middle and pile at the edge of raft (case 1)
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Fig.13 Profiles of raft and pile in the axis of case 2
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Fig.14 Comparison of settlement between pile in the
middle and pile at the edge of raft (case 2)
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Fig.15 Profiles of raft and pile in the axis of case 3
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Fig.16 Comparison of settlement between pile in the

middle and pile at the edge of raft (case 3)
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