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Fig 3 Pile under wave loads
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Tah 1 Coordinates of piles
x fn 3l z/m x/m y/m  z/m x/m ym  zhn xfm y/m z/m
1 42 0 1. 4 4.2 — 13 1.4 8 4.2 0 —4.2 4.2 — 13 —4.2
2 4.2 0 4.2 4.2 — 13 4.2 9 1.4 0 —4.2 3.6 —12.5 —6.4
3 1.4 0 4.2 3.6 —12.5 6.4 10 — 1.4 0 —4.2 —4.2 —11.4 —4.2
4 —1.4 0 4.2 —4.2 —11.4 4.2 11 —4.2 0 —4.2 —6.1 —10.8 —6.1
5 —4.2 0 4.2 —6.1 —10.8 6.1 12 —4.2 0 —1.4 —4.2 —11.3 —1.4
6 —4.2 0 1. 4 —4.2 —11.3 1.4 13 1.4 0 0 4.6 —12.9 0
7 4.2 0 — 1.4 4.2 — 13 — 1.4 14 — 1.4 0 0 —4.2 —11.4 0

% 2 FEPPRC #» SAP84 £ R L4
Tab 2 Results compare between FEPPRC and SAP84

NN 0, kN 0. kN M, [(kN°m) M, [(kN°"m) M [(KN°m)

FEPPRC  SAP84  FEPPRC SAP84 FEPPRC SAPS4 FEPPRC SAP84 FEPPRC SAP84 FEPPRC SAP84
1 —381.190 —381.178 —0.233 —0.232 —1.673 —1.666 7.033 —7.076 10.761 10.717 2.087 2. 083
2 —362.440 —362.350 1.709 1.74 —1.673 —1.666 7.033 —7.076 10.761 10.717 —10.534 —10.499
3 —577.270 —577.413 2.442  2.434 —0.642 —0.639 6.961 —7.004 5743 5721 —16.847 —16.798
4 258.700 258.929  2.368 2.359 4.373 4.358  7.559 —7.606 — 28.338—28.252 —13.217 —13.162
5 —443.660 —443.807 3.832 3.816 7.706 7.675  8.057 —S8. 107 —44.888— 44.717 —22.536 —22. 443
6
7
8
9

—109. 830 —109. 734 —0.316 —0.301 6.312  6.288 8.091 —8 141 —35.793—35.657 2.364 2. 358
—399.940 —400. 004 —2.174 —2.168 —1.673 —1.666 7.033 —7.076 10.761 10.717 14.708 14. 665
—418. 690 —418. 828 —4.116 —4.104 —1.673 —1.666 7.033 —7.076 10.761 10.717 27.329 27.247
270.670  270.912 —4.990 —4.975 —0.577 —0.574 6.818 —6.861 5.324 5303 34.423 34.323

10 —1112. 400 — 1112.709 —5.361 —5.341 4.373  4.358 7.559 —7.606 —28.338—28.252 32.000 31. 880
11 —109.360 —109.213 —7.448 —7.416 7.864 7.832  7.891 —7.940 —45.767—45.591 43.926 43. 749
12 —131.400 —131.391 —3.258 —3.245 6.312 6.288 8091 —8 141 —35.793—35.657 19.069 18. 993
13 —94.281 —94.217 —1.184 —1.180 —0.794 —0.790 6.688 —6.730 7.489 7. 465 8.432 8410
14 —426. 840 —426.893 —1.497 —1.491 4.373  4.358 7.559 —7.606 —28.338—28.252 9.392 9. 359
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Tah 3  Results compare between FFEPPRC and code
NN 0, kN Q kN [ i
FEPPRC FEPPRC FEPPRC (JTJ021—89)[ S] . : , 1990.
1 171 207 117 104 0 0 (2
2 7207 17 104 0 0 (JTJ291—98)[S] . - . 1998.
3 —1171 —1207 117 9% 0 0 03
4 —1171 —1207 117 96 0 0 . 2002, 6(2), 15— 17.
M, [(kN°m) M, [(kN°m) M. [(kN°m) iy
FEPPRC FEPPRC FEPPRC ’
(JTJ213—98)[ §] . . , 1998.
1 0 0 0 0 —1529 — 1539
2 0 0 0 0 —1529 — 1539 (3 ’ ’
3 0 0 0 0 —1529 — 149 (M. » 1989. /
4 0 0 0 0 —1529 — 149 L4 - SAP84 [ EBIOL] .

hitp: [ heww. sap84. mech. pku. edu. cn
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The New Computing Method of Internal Force of Piles Under the
Interaction of Piles, Soils and Rigid Cap

LIU Zuo giu">, WEN Shao rong">, ZHOU Cui ying">s FU Ming hui'
(1. Depariment of Applied Mechanics and Engineering, Sun Yat sen University, Guangzhou 510275, China;

(2. Research Centre of Underground Engineering and Information Technology,
Sun Yat sen University, Guangzhou 510275, China)

Abstract: An efficient computing method is brought forward to resolve the interaction work of piles, soils and rigid cap.
Firstly, the computing method is based on FEM of bar with the rigid cap as an ewrct rigidity bar and a pile as a linear
elastic beam. Then, the node of the rigid cap comected with a pile is act as main node, while the node of pile
connected with rigid cap is act as subordinate node. The stiffness equation of rigid cap and pile groups is deduced from
the above supposition. Secondly, with using the design of pile foundation by M method, the stiffness equation of pile
under the interaction of piles and soils is derived. Finally, wave force is equivalent to the panel load on the
correspording element of piles. Based on the stiffness equatiors, the finite element program is obtained through the
language of FORTRAN. Fxamples show that this computing method is reliable and reasonable.

Kev words: , rigid, cap;_ internal force of pile;  mteraction hetween piles and soils; wave force; FEM



