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The integral equation method to solve pile group problem
considering the consolidation and rheology of sail
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Abstract: By using the fundamental solutions of circular load applied in the interior of the half space or on the surface of the half space, the second
kinds of Fredholm integral equations of pile group in saturated viscoelastic soil are established in the paper. The integral equations can be simplified

by means of Laplace transforms methods. By the the numerical solution of the integral equations and the corresponding inverse integral transforms,

the displacement, axial force and the shear stress of the piles groups are obtained.

Key words: consolidation; rheology; pile group; Fredholm integral equation; integral transforms

1 31 &

stk B 0 Oy v RIAT PR e D R A 5
A B0V . R Tk T B T g
A3 TR Z B, B 2 5 38 T VAR X%
F& A ) [ 25 AN AR A1 . A BR G iR AR B LL g
B 7238 FVET, B T B A 70 R ot 1 A0 =
PR TR 10, ply T S5 %o IS () R 2 R 330 4T B, AT
TFRROR, IRMESZFRN A . (R, # 5 —FpaEH e+
FAY ] 235 AT AR B A A S TR0 T B RN S bR 7 E
B S . SCHRL ) B AR 2 O B2 5 V0 A 2 A (R A
AT e (Rl 1) 52 A B BEAT T WA, AEAZ SR AT
1% 0] R ) B AE AN 28R, 1717 5 A7 I 0 AT T I 20 0 ) A2 T
REME

AR ST H ) & A R 8 ] 45 AN AR ) T AR, 5
P BERE A AR T AR ) . R TR D ) R
) BT 8 i VE FH T £ Biiot [1] 251©) 5 A A, 8 488 5
JEEEUT T LA A5t R ] 45 R I AR 1 (B TR e A A
filt . SRIG A SE AR AN (AT P 2 A, 15
1A% 0] R [R5 2K Fredholm R R . %1%
R JTFEHEAT Laplace 28 3, W15 1% 0] @ Laplace 2% it
1A 1) Fredholm 353 75 #% . XHZAL 4 77 FE B AT HUE
KA, FFEAT Laplace 14846, BV mJ LA HH BERE DTS
Bh oy UL R AL S A

2 H K @

FEA ST 5 7 1 v 5 B2 24 2% [R) 1 R 4 1 8] T2 4%
FrfEF R (B 1) Biot [B145 3 A # . SEA AR NA
frFe W F74% . I SCHR 9) 49 H 1 [ 71 847 5 A i, AR
A 0k I8 SRR ] 75 R A AT - O B T R S A
b b, HEE Biot [ 455 AP LB RS E A
BN/ (T(s)) . SRIGHEAT Laplace 3675 46 U] ] 75 £ k3
PR A A () A Y, o s O Laplace 4% it 2 3,
J(s) WA ZRA6E AR 2 H 1) Laplace 2546 . A5
T AR R AR R F 1 2 BT 7R ) Merchant £3589, I

J(t)= VEo+ (I/E)(1- e /71 (1)
oAt A AR AR 1 A 2 T A AG B

o r

2R
D, /\|#
D, -

A

B ¥zElgftmERRRSHRES

Fig. I  Circular uniform load applied in the interior of saturated soil
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Fig. 2 The model of soil skeleton( Merchant model)
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Fig.3 Axially loaded piles group in viseoelastic saturated soil
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Fig. 4 The model of axially loaded piles group
in viscor elastic saturated soil
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Fig. 6 The axial force along the axis of pile
_ [ 0. 3142}
S oamzp 0. 4712 0. 2356}
B
. 3142} 0. 31424 1571k
g; 0.3 o, . 0.1571 o
&f 0.1571} 2t 0.1571F IR 0.0785} T, T3
- | I ——
S 0.0000(- 0. 0000 0. 0000 : ‘1
&-() 1571 f L L L 1 L -0, 1571 L i L 1 | 1 -0. 0785 L 1 L i L i
’ 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
z/R z/R z/R
(a) 184 (b) 284 (c) 35H

E7 fLEAMEZHNELER

Fig. 7 The pore pressure along the axis of pile
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