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Study on the ultimate bearing capacity of rock-socketed piles with
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Abstract: For revealing the influence of mudstone creep and the depth-diameter ratio (o) on the long-term
bearing behavior of rock-socketed pile (RSP) in water-rich mudstone area, the strength parameters of mudstone
bearing layer and ultimate bearing capacity of foundation pile of a super high-rise building in Jialing River terrace
I are analyzed by using shear creep test, static load test method and finite element limit analysis method. The
results show that the strength parameters of saturated mudstone in Jialing River terrace I are lower than those in
natural state in normal water period, and the cohesion decreases by 7.73% and the internal friction angle
decreases by 19.58%. The mudstone creep will cause the long-term ultimate bearing capacity of large-diameter
rock-socketed pile (LDRSP) to decrease by 10%~30%. The attenuation coefficient of long-term bearing capacity
decreases with the increase of the depth-diameter ratio. It is recommended that o should be greater than 5 for
LDRSP in mudstone area. The research conclusions further reveal the long-term bearing mechanism of RSP in
water-rich rock area, and provide reference for improving the design method and construction standard of rock-

socketed pile foundation in mudstone area.
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Fig.1 mudstone creep test apparatus
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Fig.2 shear creep curve of mudstone rock sample
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Tab.l mudstone strength parameters of shear creep test

A A ] /d FhR 71 c/kPa N EEHEE £ 0/ (°)
0 595 34.06
1 501 33.37
RIS 2 499 33.37
3 499 33.37
35 559 32.01
0 611 28.69
2 588 30.66
—. 589 30.66
489 30.00
10 489 30.00
35 549 27.39
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Fig.3 investigation samples of proposed site area
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Tab.2 physical and mechanical parameters of master

layers
/ E/J E/ / R/
ﬂﬂ% p() 3 : ’ (ﬂ 120 ’
(gem®) MPa  MPa kPa  (°) MPa
@) 1.82 6.0 19.8 17.8 52
@  1.80 53 3.0 220 6.1
@1 2.10 21 3.0 36.0 4.40
@2 220 32 3.0 40.0 8.60
@3 250 40 1.0 45.0 13.00
®1 224 15.0 50.0 22.0 1.00
®2 236 400.0 34.0 5.23
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Fig.4 pile calculation model of FEM
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Tab.3 meshing parameters of FEM

S A A SR ool R
QY-1 9 46 78 3445 1922
QY-2 9 46 78 3386 1906
QY-3 9 46 78 3108 1783
QY-4 9 46 78 2867 1648
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Tab.4 parameters of rock-socketed pile and ultimately capacity loads

) 0,/(10*-kN) 0,/(10°-kN)

BES L/m D/m Lyjm 4 ; "y .. — ; . ; s B
L k2 R M kL k2 3 M

QY-1 18.6 1.2 6.0 5.0 120 72.0 120 120 120 108.0 108.0 108.0 0.90

QY-2 18.9 1.2 6.0 5.0 120 120.0 120 120 120 108.0 108.0 108.0 0.90

QY-3 17.5 1.2 5.0 42 120 84.0 120 120 120 96.0 96.0 96.0 0.80

QY-4 15.7 1.2 3.6 3.0 107 96.3 107 107 107 74.9 85.6 74.9 0.70
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Fig.5 O-s curves of rock-socketed pile
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