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Abstract: In order to clarify the load transfer model for root piles and the action law of pile-soil, the uplift bearing capacities
of equal section pile, belled pile and root pile are tested. Meantime, the change rules of the bearing capacity under different
densities of root are explored through numerical stimulation. The result shows that; (1) The root pile is more suitable under
the conditions of complex load and strict requirements for displacement. Moreover, the multi-layer variable cross-section
setting of the root pile makes the bearing capacity of material, play a further role and achieves the goal of economic saving.
(2) In the test condition, the relationship between the crack rate of soil around piles and the load is exponential distribution.
Under the same load, the higher the fissure rate, the lower the bearing capacity. Under the ultimate load, the higher the fissure
rate, the more fully the bearing capacity of soil will be exerted. (3) Increasing the density of roots ( cross-section area) is
beneficial to reducing the earth pressure around the roots and preventing the plastic failure from happening in the original period
of the foundation. In generally, the ratio of the roots to the branch cross-section area with the same diameter should be set from

0.11t00.3.
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Table 1  Physical and mechanical parameters of soil layers

R W B M

o ET h/m  p/(g-em™)  ¢/kPa o/ (°)
@® ¥t 2 1.35 23 19.6
@ #EFtE 1 1.53 25 18.3
® it 2 1.48 23 19.4
@ WMEFLE 1 1.61 21 20.4
® ¥t 1 1.55 20 21.2
© Mt 1 1.65 24 18.8
@ #t 1 1.52 23 19.3
wmEEtE 1 1.62 24 18.8
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Fig.1 Installation of root
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Fig.2 Layout and parameters of piles
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Table 2 Calculated results by different predicting models

M B A Qu
L b HE /KN

W

%

B a=-2.952,b=4.383,c=1583.642 0.986 4200
WHE @=210.035,b= -3.064 x1072  0.993 4500

B a=-0.080,b=2.157,c=1191.457 0.999 3900
W @=206.615,b=-3.450x10"2  0.996 3900

88 a=-6.870,b=7.737,c=2170.223 0.992 4700

Gl
Xt a=195.958,b=-2.335x10">  0.998 4900

B a=-2.782,b=4.671,c=1685.335 0.998 4500
W @=213.382,b= -3.317x107>  0.999 4500
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Table 3 Bearing capacities and material consumption of piles

D1 2700 11.3 239
D2 2700 11.3 239
K1 4350 12.19 357
K2 3900 12.19 320
Gl 4800 11.8 407
G2 4500 11.8 381
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Fig.5 Development of cracks in pile tests
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Table 4  Physical and mechanical parameters of piles and soil

FRPERCE AR L I RS NEEM

kA

E/MPa m v/(gem™®) ¢/kPa  @/(°)
i 3 x10* 0.15 2.45 —
+1 6 0.30 1.40 23 20
+2 15 0.30 1.60 23 20
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Table 5 Ultimate bearing capacities of model piles (kN)
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