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An improved elastic analysis method of pile foundation under vertical loading

WANG Wei, YANG Min

(1. Shanghai Geotechnical Investigation & Design Institute, Shanghai 200002, China;
2. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: The simplified analysis method of single pile subjected to vertical loading combined soil displacement factors matrix in
Poulos’s integral equation method with the polynomial linked pile body and pile tip displacement which is deduced from Randolph’s
shear displacement method. So the finite difference calculation in integral equation method is out of need herein. The method is more
accurate to characterize shear stress allocation than Randolph method. Pile group under vertical loading can also be analyzed with the
simplified method. Comparison with Poulos method, Randolph method and Chow’s hybrid method for single pile and pile group
analysis show that the simplified method is feasible and accurate.
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Table 1 Practical allocation range of variables
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Table 2 Parameters of single pile analysis

B Bl S Bl
K L /m 25 FEMERE B/ MPa 100
Wf2 d /m 1 NI BE B i/ MPa 10 000

TARIAAA LY 0.5 ARG PR/ MPa 2

(1) ERATEFRIAE S B N 7 23 A 1 Dl LI 2.0 61N
PEENE, AT SEEETHE 71280 Poulos 7AW A1
IR%F, Randolph J7 V2% MIMEAEAE & BY DN ) o4y i
i, WMAERT —HL. SR, WS RN
BYUIN ) 3 BhOEMN AR, AERE AL ettt
BRI 45 AT Randolph J77AF1 Poulos 7152
o HIZE A LA, % Randolph J7ik I #5 5
oA AR, AR BYYIN ) 0 AT BRI

ndLt(z)/P ndLt(z)/P
0.8 1 12 14 005115225335
0 T T 1 0 T T T T T T 1
0.1 | 0.1 |
02 ——Poulos Jj i 02
0.3 —=—Randolph Jj7% 03 [
04 L —— K5 04 k
Jost S 05 h
0.6 I 06 L —— Poulos Jj ¥4
’ —=— Randolph J7 7%
0.7 F 071~ Aok
0.8 | 0.8 |
0.9 | 0.9 |
1L 1L
(a) WIPERE (b) FMEHE

B 2 AR AE 5 BTN ) A LR
Fig.2 Comparison of shear stress allocation along
pile for single pile

(2) HBEIBE Sk o3 A i DL L B 30 0TI
BE, Sk 57 1R Poulos J7 VA4 RIEEA A,
KT Randolph 77¥%. XFFZMERE, 3 Bl /572
AAEHETR P AT T AR, Randolph 4341 5 72 1) 45 51
i/~ o

p@)/P
0 03 06 09 12
0 . ; P

p2)/P
0 03 06 09 12

0
0.1 | 0.1
02 0.2
0.3 0.3
0.4 0.4
Tosf T 05
0.6 F 0.6 —— Poulos /%
0.7 F ——Poulos 5% 0.7 -~ Rgr}gio\lgh ik
0s L —=—Randolph }J/)\ 08 e /l\)L/J %
' == R IT5 ik :
0.9 - 0.9
1L 1L
() WITERE (b) ZREHE
& 3 S ArAE 5 i oM AR
Fig.3 Comparison of axial force allocation along
pile for single pile

(3) ERAEIRIAE S A7 23 AT 1 DL LI 40 0T NI
BE, Randolph 77 AR & LI AE B 25 s RT3 4
[, MBI —EE, Skt 77728 Poulos
JNESERAHIT o NPT ZEPERE, 3 FhOy L RS AE M i
AT FEANI], ARBETOAR IR P A — 3

50 Gsromz)/ P

50 Gsromz)/ P

.15 1.2 125 13 135 0 1 2 3
0 T T T 1 O
0.1 | 0.1 |
0.2 | 02
0.3 | 03
04 | 04 F
o5k Jos
0.6 | 0.6
07 L ——PoulosJjik o7 |k —— Poulos Jji%
o8 k —=—Randolph J5 % s —=— Randolph 777
: —~ R30Ik : —— ARIT5i
09 | o
1 L 1L
(a) WIPERE (b) ZFEMEME

B 4 FbkdE 5 A A7 L

Fig.4 Comparison of pile displacement for single pile
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