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Test research on factors influencing bearing capacity of
rock-socketed piles in karst area
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(1. China Jingye Engineering Corporation Limited, Beijing 100088, China; 2. Central Research Institute of Building and
Construction Co., Ltd., Metallurgical Corporation of China Ltd., Beijing 100088, China)

Abstract: Based on indoor model tests, the research on factors influencing bearing capacity of rock-socketed piles in karst area is
carried out. The tests indicate that, with the increases of roof thickness and cave migration position, the ultimate bearing capacity
increases gradually; with the increases of cave diameter, equatorial and polar radius, the ultimate bearing capacity decreases gradually.
The failure zones are less than 3d range at vertical direction and less than 4d range at horizontal direction. Combined with the model
test results, the analysis of influencing factor sensitivities show that, the size order of sensitivities is cave diameter, roof thickness and
equatorial radius, polar radius, cave position. The bearing capacity of rock-socketed pile also had relation with cave shape; ratio of
thickness to radius is a comprehensive affecting factor with cave thickness, equatorial radius and pile bottom area. The shape factor ¢
bottom area size effect 7 and notices of conceptual design are introduced to evaluate the bearing capacity of rock-socketed pile,
which are verified by engineering examples. The field test results are in agreement with the model test results, and the karst problems
not occurred after building completion.
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Table 1

Scheme of model test
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LKA E |

1 A TR 5 R 3d 1d, 2d, 3d, 4d

2 AR R EAE Bk 2d, 3d, 4d, 5d 2d

3 AV IR 7 Bk 3d 2d 0, 1d, 2d, 3d

4 BUREIRAR AR 2d 0.5d+ 1d. 1.5d(b=c) 2d

5 BURVEIR R E AR R 2d 2d 0.5d+ 1d+ 1.5d(a=b)
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Table 2 Physico-mechanical parameters of rock and model material

MR &%y /(kN/m’) YUEME o /MPa PR o, /MPa  BAPERIE E/GPa JHIA b ¢/MPa o/(C)
TR IR 26.8~28.0 32.00~67.90 1.89~5.78 21.70~61.30 0.14~0.39  3.32~5.43 32.50~44.60
FT 192 2.00 0.29 0.71 0.16 0.54 30.35
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Fig.3 O-s curves with different cave diameters
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Fig.4 Q-s curves with different polar radius
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Fig.7 Failure modes with different influencing factors
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Fig.8 Changes of relative bearing capacity with different
roof thicknesses, cave diameters and cave positions
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Fig.9 Changes of relative bearing capacity with different
cave diameters, equatorials and polar radius
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Table 4 Comparison of sensitivities with different factors
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Table 5 Influence by change of polar radius with
same cross section area
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nd* a=b=c=1d 5.0
nd* a=b=1d, ¢=2d 3.5
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Table 6 Influence by change of equatorial radius with
same vertical section area
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Ond*/4 b=c=1.5d, a=2d 35
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Table 7 Influence by change of shapes with same volume
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Table 8 Suggested values of shape factor §
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Table 9 Bearing capacities with different ratios of
thickness and radius
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Table 10 Bearing capacities with different roof
thicknesses and equatorial radius
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Fig.10 Construction design of rock-socketed pile (unit: mm)
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