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Model test study of negative skin friction for single pile under surface load
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Abstract: Through the vertical static load model experiment of concrete single pile in silt, the change rule of the resistance of pile
side and pile tip, the subsidence situation of different soil strata, and the changes of “neutral point” position and dragload of
end-bearing pile and friction end-bearing pile are analyzed under the variety of the water content change of the soil around the pile. It
is found that the “neutral point” position of friction end-bearing pile changes while the variety of water content and load grade of soil

around the pile change; “neutral point” position reaches the tiptop near optimum moisture content and becomes higher along with the

load increase.
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Fig.1 Sketch of negative skin friction of single pile
under surface load
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Fig.2 Dimensions of model trunk

2.2 R A iR R

PRI JE LSRR Wy ol 13.4 %, IR Wi ok
23.74 %; I KT HTE o F 1.91 glem’s Fetl 7K
BW A 13.47 %, BARLHERAR WL 1o 553 3
JENTIESE, FEa iR AR A AU i 5

®1 RETHHERSH

Table 1 Parameters of soils for test
L ERE S R BERD) WEEEM R RE IRk
L p/KN-m® ¢/kPa ¢/(°) a /MPa' E,/MPa
A 7.92 13.3 32.83 31.41 0.19 7.76
B 12.45 13.9 16.13 339 0.93 2.13
C 20.20 17.2 10.75 33.25 0.26 6.86
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Fig.3 Schematic diagram of test apparatus
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Fig.4 Curves of settlements of pile top versus loads of pile
top of friction end-bearing pile
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Fig.5 Curves of resistances of pile tip versus
loads of pile top
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Fig.6 Curves of settlements of surface soil
versus loads of pile top
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Fig.7 Curves of settlements of surface soil under soil
surface loads
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Fig.8 Curves of settlements on -25 cm stratum
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Fig.9 Curves of settlements on -50 cm stratum
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Fig.10 Settlements of soil under soil surface loadings on
axial direction of P,
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Fig.11 Settlements of soil under soil surface loadings on
axial direction of P;
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Fig.12 Settlements of soil under soil surface loadings on
axial direction of Pg
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Table3 Relation between neutral point of friction
end-bearing pile and load grade

HERR S Py bE Py bE Po bt
/ kPa In I/l L I/l L I/l
20 72.06 0.924 75.66 0.970 7627 0978
40 7277 0.933 74.09 0.950 75.61 0.969
60 73.27 0.939 72.44 0.929 7448  0.955
80 73.29 0.940 70.83 0.908 74.05  0.949
100 73.11 0.937 69.68 0.893 7332 0.940
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Fig.15 Values of resistance of pile tip under
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Table4 Maximal values of dragload on pile side under

100 kPa surface soil load
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