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Research on bearing capacity of cast-in-place piles in unsaturated to saturated loess

LIU San-cang, SUI Guo-xiu, LIU Zhi-wei
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Abstract: Based on a great number of laboratory tests on soils and loading tests on cast-in-place piles in the loess region, the
rules of the shear strength decreasing with the increasing of moisture content of the loess, the development and variation of skin

resistance and the additional settlement deformation of piles with saturation of unsaturated loess were found. The emperical

formulas of the skin resistance and bearing capacity of piles were set up for the loess.
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Table 1 Test statistics of shear strength and the moisture content of

loess
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Fig. 1 Correlation between ¢ and water content
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Fig. 2 The distribution of skin resistance of the piles under natural,

inundated and saturated states of loess
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Table 2 Skin resistance of the piles under different conditions of the loess

fiE FANRE FEK (AR B R IERREE AL G4y A0

HETOL i 42N 200 600 1000 1500 1500 1500 1800 2600 3000 4000 4600 4800

a  12m CLEPUEEHUIAPa 63 185 323 40 78 10 14.2 10.2 9.4 123 189 224

12 m LA EERL ) /kPa 1.6 103 165 376 629 709 81.7 87.1 804 859 942 95.6
HE T /N 500 900 1300 1700 1700 1700 1700 2500 2900 3300
b 9 m ELEAUPEERH J)/kPa 14.3 197 213 293 7.38 -11 -23. -15.0 -1.6 2.2
9 m LA KEHL ) /kPa 125 271 435 530 389 331 151 26.1 273 335
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Fig. 3 Variation and development of the pile skin resistance in the
inundating process of the loess
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Table 3 Neutral point of test results

pe bk e mowm o TR
/mm  /m )% /KN b i #\h
/m EEAl
600 23 EA1 1700 12.0 0.52
600 23 HR AT 0 18.0 0.78
800 23 HH AT 2100 11.0 0.48
800 23 R4 0 17.0 0.75
1200 40 Q2 ¥t 6000 16.0 0.4
1200 40 Q2 ¥ 1 0 24.0 0.6
1000 32 Q2widt 4800 12.0 0.38
1000 32 Qifit 0 21.0 0.66
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Fig. 4 The distibutionof the skin resistance along the pile shaft
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Fig. 5 Load-settlement curves under natural, inundated and
saturated state of loess
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Table 4 The settlements of the pile top during inundation
B OBK bR T ] % FHRE T BACRE TN BOKATHES  BKJEHESG 2
% /m_ /mm . /KN Yk /mm YLk /mm 15 J1/kPa /kPa
a 24 600 Wz 1500 2.34 2.88 — —
b 23 600 HRAT 1700 3.50 10.02 451 3071
b, 228 800 HRAT 2100 2.06 10.11 693 1545
C 40 1200 P 6000 4.01 14.46 70 784
s 32 1000 s 4800 4.09 37.72 68 579
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