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Limit equilibrium equation for uplift piles and its application

. 1,2 1
ZHANG Ji-hong"~, ZHU He-hua
(1. Department of Geotechnical Engineering ,Tongji University, Shanghai 200092, China;
2. Shanghai Geo-anchor Co., Ltd., Shanghai 200092, China)

Abstract: The ultimate shaft resistance of uplift pile is divided into two parts, one is the setting strength of pile and soil ¢, , which is
irrelevant to the earth pressure of pile, and the other is the force of friction F;, which is proportional to the earth pressure of pile and
can be calculated using the friction law. With assumption of elastic soil, this paper studies the pile-soil interaction through the integral
calculation using Mindlin formulation. Pile-soil interface displacement coordinate equation is derived based on the solution of cavity
expansion in infinite soil. Then a limit state equation of uplift piles and its solution are presented. The methods for determining the
parameters of soil and pile are also given. The equation can be used to calculate ultimate bearing capacity of uplift piles with
considering the influence of such factors as pile and soil materials, pile length, pile diameter, depth of pile top, group piles effects,
unloading effect due to excavation, and so on. As an example, a full-scale test was performed on a large steel pipe pile with a length
of 81.3m, a diameter of 1.7 m and a wall thickness of 25mm. The calculated and measured ultimate uplift bearing capacities are
compared, showing that the proposed method for calculating the bearing capacity of uplift piles is satisfactory and applicable and has
an accuracy much better than the methods recommended in the current codes of China.

Keywords: uplift pile; ultimate bearing capacity; limit state equation; full-scale test

1 & I § 735 Chattopadhyay 25l St i i [ HE AR A SRR X
(AR VA 3 A SR P A AR SR R T

PURMEI N S5 R EA, ST il 410 1R T AR B L 0F I (1) e 8 A B A 2 )
BASHIIY— H A A L TR E B [, Reddy™. Sulaimain''4:2% [& T 4k B 35 F (et 4k )
VPRI, 10 2SR L b, N BH I IRI5EM s ) ENAEOTSF HriobE R0 He B (6 4 L
TEABEMIRE 7 o T XTEERIFST, oA T AR R B IR BY e A 1

KT PURBEI BB WEROIT IR, Meyerhof AR )77 Wl fli 0 M BE T (K120, AE— @ RS 1
AU R P TIRE I S B R TR SR AR BR AR RE 3o T HURMERIGTHRE I BEL A B2 S SR gk

Wk H #H: 2014-10-20
WAEE RS SRARLL, B), 1975 4R4E, tL, @R, FTNGE LTRSS L TR SENEE, SR, Bk ST T,
E-mail: digusky@163.com



2340 b +

b 2015 4F

WA FE B Ak i BT FOTERA LY, ik R
BT TIBIE.

KT PR R TR KIIRERE, (HM
RMARAS FAE R PR AL, S0 e
SEPURME RS TR TR R 25
J5 PR AR AT RIS A 5, T2 5 5 A
(1 Joy BRPE TC V00 N A 2 W 4 1, MELLS R
PEGADRE. BRI MR BETRIBEGE . EIATRLN .
E RN S5 B R, E SRS FE 5 n 5E B AT A g
e HRT, XFPURME AU 70N AN 7800
Al RE, ZEIOROGER TANE, HiErE
B2 W FANE RSB SRR, sk
WAL S SEPRE T REAH IR K, 74 TR
548

EFT 2012 ESLT R AR R T PR
A AR AR R O R e F IR KRB K
PURAVE L JGR I 5 8 TR T IS A
BN PAEAL IR I S
2 PUIRMEAR PR P17 B
2.1 HEAEEE

(D EMBAER T, A5 Bk AR A
PRVEAR, TEPEN H B NSRS 2%
Yiwg U, N AT RBOE LT 5

(2) A5 M 5 Sl R 4 A

(3) ERR PR HRATEAE RN, W00 1 AR 4 B
FIFE KR, WL A R e

N TAEFWITE, B 1 FREA R R
R L, ORI RR . WhE S BN D, MK
N (L -L,)s z=0T AR HERm, LA
AT PR A

EELY )

vz

B 1 fukiEE R E

Fig.1 Calculation diagram of uplift pile and soil
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Table 1 Main physical and mechanical properties of soils at testing site
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