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Analysis of size effect on large diameter rock-socketed
pile based on self-balance method
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(1. Huaiyin Institute of Technology, Huaian, Jiangsu 223001, China; 2. School of Civil Engineering, Southeast University, Nanjing 210096, China)

Abstract: Based on the self-balanced test technology, the size effect on the large diameter rock-socketed pile has been analyzed by
using in-situ testing methods, including the change of diameter, the depth socketed in rock and size effect on tip resistance of pile and
so on. From the result of test, it can be seen that it exit a certain phenomenon of the size effect on the large diameter rock-socketed
pile. With the increasing of pile diameter, the side resistance is decreased while other conditions are invariable. From the socketed
depth point of view, the side resistance of pile is not the same in the case of the same rock areas because of the difference of its
socketed depth. The greater the depth embedded in rock, the smaller the side resistance of pile. The experimental results show that the
character of the rock around the pile has the greatest impact on the pile side resistance. The higher the compressive strength of rock,
the side resistance of pile is also greater. In addition, the effect of diameter change on the pile tip resistance is even more apparent.
Therefore, the design of large diameter pile should pay attention to the size effect on the bearing capacity in rock areas.
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Fig.1 Test diagram
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Fig.2 Schematic of the self-balanced test
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Table 1 Parameters of test pile

o R, AR EE Ht D Eay ARtk Ll

h/mm /mm /kPa
S1 2500 800 1.4
$2 AR 1500 1000 1.4
S3 2500 1100 1.4
54 R 2 000 1 000 9.5
S5 1 000 1 000 9.5
S6 LR 1500 1 000 1.0
S7 1 000 1 000 1.0
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Fig.3 Curves of shaft resistance-displacement of S1, S3
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Table 2 Relations of shaft resistance and displacement

. Lz AR EE el (s A TR R X2
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D/mm h/mm /kN /kPa /mm
S1 800 2 500 2 000 325 11.22
S2 1 000 1500 2174 478 3.17
S3 1100 2 500 3900 461 15.93
54 1 000 2 000 9998 1633 11.53
S5 1 000 1 000 5795 1943 7.12
S6 1 000 1500 1425 313 4.78
S7 1 000 1 000 1100 350 1.73
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Table 3 Relations of tip resistance and displacement
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Fig.4 Curves of shaft resistance-displacement
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S1 1 800 685 9.57
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54 4870 430 13.36
32933
S5 7315 530 21.63
S6 1040 340 22.57
11 461
S7 1550 415 29.67
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S3 1900 810 3 689 9.57
54 4220 430 29 074 9.90
S5 2 600 530 11 791 9.90 4.32
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