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Comparison on load-bearing characteristics among equal
diameter pile, belled pile and branch pile

ZHANG Li-peng, WANG Xiao-mou
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: The load transfer mechanisms of different types of pile foundation under upper load are
different, that is, the bearing characteristics of pile foundation with different types are different.
Under the current construction conditions, the choice of pile type is diverse. In order to
investigate the bearing characteristics and the differences among different types of pile foundation
in practical engineering, a reasonable choice of pile type was made under different stratigraphic
conditions. Based on the results of field static load test on man-digged hole equal diameter pile in
the same site, belled pile and branch pile, an comparative analysis of the characteristics of pile
axial force, pile lateral friction, pile tip resistance, ultimate bearing capacity and pile settlement
of the above three types of piles were conducted combining with experimental results. Moreover,
the potential reasons for different characteristics were analyzed. Based on hyperbolic fitting

method, the ultimate bearing capacities of the three types of pile foundations were analyzed. The
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results show that the bearing capacity of belled pile is the largest, the branch pile takes the
second place, and the equal diameter pile is the least. Under the same load, the settlement of
belled pile is the smallest, and then the branch pile follows, and the equal diameter pile is the
maximum. In addition, the bearing load effect of the two branches of the branch pile is significant
and shows significant time sequence. The pile axial force and lateral friction change greatly at the
place of branch. The axial force and pile lateral friction resistance of the rest segments are similar
to those of the diameter pile. The upper branch shares more load than the lower branch, which
shows the characteristics of more friction pivot end-bearing pile. And also the belled influence on
the end of belled pile is significant, tip resistance of belled pile is larger than those of the equal
diameter pile and branch pile, and the lateral friction of upper belled side drops to 0 suddenly and
lower belled side gradually recovers with the increasing load, which shows the characteristics of
end-bearing pile. The experimental results can be used to select the type of pile in similar
geological conditions. 2 tabs, 14 figs, 23 refs.
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Fig.3 Curves of SZ1 pile axial force distribution
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Fig.4 Curves of SZ2 pile axial force distribution
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Fig. 5 Curves of SZ3 pile axial force distribution
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Fig. 6 Curves of SZ1 pile lateral friction resistance distribution
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Fig. 7 Curves of SZ2 pile lateral friction resistance distribution

2.3 HmBAARZTEXERE

TOUE 9 Rk B Sy g A, L9 BT LLE
TE N 20 9 . 3 AR AR 9 3 BEL 7 24085 /D & 3 Ik fp 2 3
S B R A R A B A T R0 3G A s BHL ) L B
Wi 5 SZ2 B SZ1.SZ3 1) i BH 7 3K
JIWESR S, fT AR AR SZ2 . SZ3 A% 33 B b IS i b 5 SZ3
FH T SR T K 2842 35 80 e S 4 o A7 S i BEL
JIf/IN

I 2 Sy iR v BEL T A EE BH g 43 8



% 5 SRAIMG, 55 F AR M P RAE . X AR AR AT 41
T /KN 6000 _%§%§% i -
0 1000 2000 o0 | ™ 2 e
) ) . - 2 S A FE R A P
z o= B PR 1 /
< —— A B I AR
84000 —pEhRE ,
= Vd
7
—2000kN % ,/ 7
. w3 000 KN = 7 -
£ ==-4000 kN g 2000 S
+==5000 kN
S ——6000kN # S el
-==7000 kN e
~——8000 kN e > , ,
—-9000kN 0 2000 4000 6000 8000 10000
----10 000 kN

& 8 SZ3 BEM A B Iy 43 A ith £k
Fig. 8 Curves of SZ3 pile lateral friction resistance distribution
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Fig. 9 Curves of test piles end resistance distribution
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Tab.2 Test pile end resistance and lateral friction sharings
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Fig. 10 Curves of branch pile load distribution
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