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Penalty FEM analysis of combined structure of pile ( soil) and platform

ZXE B R
(1 op R 0T R TR e, WAL BB 430074; 2. gl R Bt i e B (AT IR 22 =), Rifg 201203)

& = RABREKS Sk o BN E S &, 8 LR e S = 4 ST B e 0 T B TR R S AN A [ R e O 4 1) R, A
L 6 E B o 4t 7] B B A A0 OR A (] SR 0 S FR A 1 (S 8 B B e R . AR EAE R B OE ST 6 SRR RO R AR BT B S i 7 5 bE (0] e
FET, 7981 7 — 2547 2 A 21k
SKHEIR): B T = 4R S AR T $ T
FEDHES:TU 433 X HRARIRAD: A SCEYS: 1000~ 4548(2000) 06— 0686- 05
TEE A i, 55, 1970 45, o [ Ml 5T o5 TR 2 0 48 sl 19 1 05, 0 DA SHE A B 0 A B e i U R s PR 0T 9 A
AN Guarrfeng', XU Bin®
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Pudong Road & Bridge Col., Ltd. . Shanghai 201203, China)
Abstract: The 3D-FEM software has been developed for pile foundation. The solid element has been employed to simulate soil and pile, and plate
element is used to simulate platform of pile foundation. Penalty element is used to guarantee the harmony of displacement on the nodes which be-
long to not only solid element but also plate element. The numerical check has proved that the built penalty element is quite effective. On the
above base, the software has been employed to analyze the creep settlement, axial stress and friction stress of pile foundation, and some useful
conclusions have been drawn.
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Fig. 2 Connection between plate element and solid element
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Table 1 Vertical displacement after 1th iteration mm
T 1491 1492 1493 1494 1495 1496 1497
3 [ {7 2 61.76129869  61.74091663  61.73030884  61.72738889  61.73030882  61.74091659  61.76129862
T 1709 1710 1711 1712 1713 1714 1715
A [ v 61.76129870  61.74091663  61.73030884  61.72738889  61.73030882  61.74091659  61.76129863
F2 FREKBEEEMBELLE
Table 2 Vertical displacement after 4th iteration mm
S 1491 1492 1493 1494 1495 1496 1497
i [ 8 62.21736195  61.94694085  61. 81088088  61. 77048673  61. 80261603  61.92556631  62. 19118323
TS 1709 1710 1712 1713 1714 1715 1716
i [ i 8 62.21736198  61.94694087  61. 81088089  61. 77048674  61. 80261604  61.92556633  62. 19118327
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Fig.3 FEM netting
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Fig. 4 Ground surface settlement of single pile
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Fig. 5 Ground surface settlement of single pile with platform
( 3) 7 R 5 SRR A S il ) 192 g 55 0 B B
B 8( a) A2 AEAKAT (900 kN) 1 F F AN [F] R BE B £
Salre) S ) RN () A2 A0 28 . SETHET (- 0.2 m) HE &



690 CEEEE N A 2000 4
800 4.0 im0 800 LE T8 1800 kN) FF I, AN [ 2 BE BE £ il 11 2
8 o 3 BT () 384 7 k), A0 PR BEL g i s T T 3 K, ELATE i
-52.00 PR S 0] JEE BEL 347 BRI 4EL( L 8(b) L 9(b)) -
E 4.60f
& 56.00F
= 4.50
-60.00 | & , .
* SR TTRE sl <
-64.00 L s AR LB AR TRE 4R 'é 4. 40 . -0.%m
#® 490 « -8. Om
E6 (%RkE) BHhETMEIMGE 30 * -16.0n
Fig. 6 Comparison of settlement curves for single 4.20 \ : o :
. . . 0.00 20.00 40.00 60.00 80.00
pile with and without platform B ) /d
R 3 / kPa (a) i 4% (900KN)
400 500 600 700 800 900 9.90r
0.00 " T T T ! : »/'————'
—4.00[ © 9.00F
’ S
s -8.00} R B.80F « —0.2m
3 g = -8, Om
- B 8.60 | * -16. Om
200 = AR £ 05 B0 B .
* SBEYE S B dE4R 8.40 A—
-16.00L 0.00 20.00 40.00 60.00 80.00
] /d
(b) A 8 (1800kN)

BE7 (HkE) LS LR

Fig. 7 Comparison of axial stress curves for single pile with

and without platform
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Fig. 8 Axial stress— time curves of pile at different depth
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Fig. 9 Friction resistance— time curves of pile at different depth
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