240 B 12 1)
20124F 12 H

A 5% Ok 2 2 e (A & B o O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 40 No. 12
Dec. 2012

NEHS. 0253-374X(2012)12-1836-06

DOI:10.3969/j. issn. 0253-374x. 2012.12. 016

AEEEEIHREMERRERTESH

:%%4%1,2 ,%‘}"“l’éz ’ 7/’;5‘;—1%%1 9:%&

e

(1. [FBF R 8 i 5 5058 TREE FME LS, 1 201804, 2. g ikt @ 8 98 S be , i 200125)

FEE . T ABAQUS A FRIGH RS I 10 UE T 2% i 5
A TR I R i L 4 o ) S ey R R A M b A T
A PR TTAR AL, I PSR S AT T S AN [ 3 Ak
FEJ7 5T WA TE W 1) £ R 7 1) S B A5 R T
FER RO B 5 BR T A S A 0 T S I XA
TEAFFENG BT A 2 T00 1 22 53 O R, 45 SR WA, 7 A8 380 707 2R A
HF B SRR ) P T8 0 R 8 IS v 5 &
O AR B AT RS R A A E Mises AR Z ML T
% AN B BT Hof KAE A 4. 887 MPa; fE45 T
OB AL AEAE F T4 AT I B 22 el sk i R T b il &2
HA 5 R AR L B SF VR AR 1 = R D709 2. 61 F1 2. 99 4%,
Iy IR BN T A E A AR A R B 45 R K L A RO
o 2 BRI AR, & A EE R PR L W &

R AT MUAEE; S MEER 2500
HESZES . U416. 1 XHEkERIRAD . A

Pipe-soil Interaction Mechanism Responses of
Channel-buried Pile in Rivers or Creeks
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XU Yifeng®, LING Jianming',

Abstract: Based on ABAQUS software, a 3-D finite element
model containing the contact problems of rivers or creeks and
soil as well as pipe-soil was established to analyze the
mechanics on mechanism responses of buried piles. Behavior
of the pipe vertical soil pressure, lateral earth pressure and
pipe stress were evaluated in detail with respect to varied
And the behavior of the top soils
difference settlement was evaluated by layer-wise summation
and finite element method (FEM). The results indicate that

the max soil pressure on pipe top, bottom and side of pipe

foundation treatment.

occurs when vehicle load is on the top. The Mises stress,

which can reach up to 4. 887 MPa, can’t be neglected. Layer-

Weks HIH . 2011—10—31

wise summation can’ t be calculated precisely for the soil
pressure concentration phenomenon caused by pipeclay
relative stiffness is not taken into consideration. And the
problem can be solved by a combination of FEM with layer-

wise summation method.

Key words: subgrade engineering; buried pipe; pipe-soil

interaction; differential settlement
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Tab.1 Pavement structural and material

parameters for additional stress

WidiREE L 0.27 23.5 6. 345 6. 345
KEZ 0.20 22.0 4. 400 10. 745
axK+t 0.20 21.0 4. 200 14. 945
2% + 0. 30 19.0 5. 700 20. 645
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Fig.1 FEM model(unit:m)
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Tab.2 Complex modules calculation process and results

e+ MR/ BEAR/ BERE/ B BRE4E  MEREZE A
X m m m  F KE/MPa #hi/MPa it/MPa

P 12.0 0.7 1.9 0.123 3 80 12. 477
B 9.0 0.7 1.9 0.123 3 80 12.477
K+t 5.0 0.5 1.0 0.227 3 80 20. 454
g+ 7.5 0.7 1.9 0.123 3 80 12,477
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Tab.3 FEM calculation materials parameters
LR E_'Ezfﬁffﬁ ARTE AR A Gl /7
1 /Mpa = /Mpa H/Mpa (kN e+m %)

NS R 3. 000 1.785 15. 000 18. 00
BREAL  20.454 12.170 102. 270 18. 83
BEMEASL 12,477 7.424 62. 383 18. 50
WRE AL 12,477 7.424 62. 383 18. 50
WA At 12.477 7.424 62. 383 18.50
Bil 30 000. 000 25. 00

HASEEZ RNERERBOEN 0. 3. 4 T LUK
ANEITT AR SRATE o BTN B L A I A2 R 2
et C3DSR — YA B/ T R A I A A TT » v = 2
FA B K1 (LR o AR 1T Cy 7 [6]) 249 SRS 17 1
(i 4%, P 2 g TR A O SR HE 00 Ak Ak B AT BR DT
NN

g

+7.937%x1073
-2:256x107
-5:306x107
-8:356x10
-1.131x10"!
-1.446x107!
-1.75 Lo

2 EMERHHEEELEYR
Fig.2 Tube side mixing pile treatment graph
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Fig.3 Channel-buried pile schematic diagram
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Fig.4 Channel-buried pile soil pressure calculation
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Fig.5 Variations of soil additional stress

pressure with buried depths
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Fig.6 Variations of pile radial soil pressure

with different treatment schemes
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Fig.8 Pile axial direction settlement on the

top of subgrade
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