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Study on stress fields near pile tip

YE Yuan-fen, WANG Cheng
(School of Civil Engineering and Architecture, Chongging Jiaotong University, Chongging 400074, China)

Abstract: Based on analyzing the regularity of relation between side ultimate friction resistance and pile length, under reasonable
assumptions of stress fields near pile tip caused by side friction resistance, formulae for foundation stress fields near pile tip have
been derived. The relations between the maximum stress and some sensitive factors such as pile length, pile diameter, internal

friction angle of soil and load of pile top are deduced. The study provides useful references to the analysis of other underground

structures near pile tip.
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Fig.1 Relation between side ultimate friction resistance
and length-diameter ratio of pile
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Fig. 2 Force analysis of pile segment- dx

UOE S B doe 20 M BEOUEERR ) f (x)dx 5

e (2) 15
_1 (d L
f (x)dx—zn 5+xtan¢ do, .. 4

WIOF% ERsE (1)

3. 2. 1 HEOEREL ) Pa £ 73 A BESR BRI ) 37
BEDUBEBE I IR ™ oA, ] 3 TR

f)=ax’(x—=1) Ca NFFEFREO (6)

[ () de=kp St BT
12kP

= (7)
¥k (1) AR (6) T
f(x):_lzlﬁx(x—l)2 (8)

¥ (8) AN (5, FFRLSr nI 45 el 28 BH
N B R HIE N Y, En b ek BE B
AERHEEN ) (5K (3)), BIIAT45 2HE IR UT 5 K Hh
= IVWIE
o - 24kPx* (x —1) &

4(1-k)P
max + =
0 4.d 2
nl (E + xtan ¢)

nd?

d 2
_ 24kPcot’ ¢ ( +500t¢) _d’cot’ ¢

nl* 2 8
(€]
3ld d,. 3
I* ———cotg$ ——) +(=d’ cot’ ¢ + dl cot §)-
5 Cot——)+(d” cot” g +dlcotd)
d
Z+Ecot¢ 401—k)P
In 7 + ¥E
_ t T
2cong

F00) = ax(x—1Y’

7,

~
o en

/®

B3 AR iYL A

Fig.3 Parabolic distribution of pile side friction resistance
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Fig.4 Broken-line distribution of pile side friction
resistance

4 BERMEE I 5 4 B R
ST

AR A R Ay B AL LEE, AR EEBOR A
Seniki,  FLARdS R AT EAD, BRI KRN
13— AN e R T RARLEABINOBERERY, B STy
HRAE 5 EEI T 280, IR SR R T foe Kb 7 g i
HATI S . JUIAE R ER 2RI N 25 () 5 H) Je
PIBIAZ 1A IO UL A BRI, 36 S5 S

X UH BB BT 5 K Y I 15K (9 %uit
(12) AT (D fEEftid - ¢ PI, o, -1
KAKE, WK S5 (2 fEEfil. ¢+ PR, o, d
KAKE, WK 6; (3) frEfid. [« PH, o, -¢
KARKE, WK 7 (4 fEEfid. 1« ¢it, o, -P
KAEKE, WK 8.

145
MR ) B L AT IR 95 R
—e— B EERH F1 4T 28 23 AR 1) 0GR

< 135

oy

=

3125

E

e}

R

S s

puc

=2 1.05

095
15 20 25 30 35
BEK 7/ m

B 5 HERMIERAHEEN 5 5K RRIE
Fig.5 Relations between maximum foundation stress near
pile tip and pile length
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Fig.6 Relations between maximum foundation stress near
pile tip and pile diameter
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Fig.7 Relations between maximum foundation stress near
pile tip and soil internal friction angle
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Fig.8 Relations between maximum foundation stress near
pile tip and load on top of pile
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