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3D interaction analysis of pile-soil-raft considering the consolidation of substratum
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Abstract: A new calculating model for the consolidation settlement of piles group was built by approximately simulating the stress and permeability
field of vertically loaded piled raft foundation. The effective and total stress in substratum at any time was obtained by applying the consolidation
solutions with impeded boundaries. The settlement of pile tip can be evaluated by layerwise summation method. Thus the stiffness of single pile in
pile groups can be obtained at any time. Then it is agglomerated to the raft, and the raft was analyzed by finite element method. A software for ana-

lyzing the pile-soiFraft interaction was developed. The development of internal force, deformation of raft and reaction on top of pile can be

gained. One case study was also carried out to show the application of the present method to practical pile group problems.
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Fig. 1 The consolidation settlement of substrata under pile tip
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Fig. 2 Initial pore pressure distribution at 2 m under pile tip
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Fig. 3 Initial pore pressure distribution between pile
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Fig. 4 Transformation with constant area
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Fig. 5 Simplified model for pile soil raft interaction
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Table 1 soil parameters
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Fig. 7 Foundation settlement contour
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Fig.9 Comparison between caleulated and measured settlement

(2) BT A3 53 Hr

P 10 AT 11 2350 Ay hn i mt fa) 20 A4~ H #1600 A~ H
I FRIBE T0 fse 0 S B2 &, bk R B T I A0 e K, BRI
Z, WIS /N o BETHUS 0 9 53 A0 R A0 T 5 1
F P Ll M 52 77 1 A3 A R L R S 45 2R,
RIS BTG, BEARAH S R 92% , B R
Mt H 7K H 8% , PRI, ASSCANE R ] L 7R $H 47 2K
FETHE FRATCAESZ I . B 12 AN E I 2 Hh 2 C
i _EAETRUS A3 0 A, BETRUR 343 A R 0%, 3 i T
Hh2R C brba) R 43 PR T 450 R 2, 22 A )



588 Aok TR ¥ R 2004 4
10 AN I, BETRUR 340 FBURAK T, 445 45T,
BT ) B SE G, TR RIBE OB TS 03 s, Pisite 4 4% ®
TR A3 BT8R . W TS 7 A2 Ak S o R (1) % T B T 4E 1646 T 3058 T B2 FOBE + 45 4k
MRS E VIR AR, SMBETUS IR b, aor 7 kb et R S P AL 23 b7

. Pk, FIFRASC R 5 5 A L e T 5 71 )
2L .

E 10 IR HDFELE(ME 20 MA)

Fig. 10 Contour lines of reaction on top of pile
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Fig. 11 Contour line reaction on top of pile
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Fig. 12 Load distrubution on top of pile on C axis line

in different time
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