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Analysis of Skin Friction Behavior in Prebored
and Precast Piles Based on Field Loading Test
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Abstract

Skin friction of prebored and precast pile may be one of the most critical factors affecting the bearing capacity and
settlement. Special attention was given to the interface behavior of pile-cement milk-surrounding soil when the load
is acting on the prebored and precast pile. The cases of single pile were analyzed through a three-dimensional finite
element approach and pile loading tests. A series of numerical analyses of the interface of pile-cement milk-soil was
conducted with the proposed t-z curve and field measurements. It is shown that the use of cement milk around the
pile increases the skin friction and reduces the pile settlement. It is also known that the suggested t-z curve between

the cement milk and the soil, enhances the accuracy of the numerical analysis results.
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(a) 3D finite element mesh
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Fig. 1. Mesh modelling
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Fig. 3. Interface between pile and cement milk
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Fig. 6. Failure surface between small scale steel pile and soil
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Fig. 8. Soil profile of test cases

Table 1. Material properties used in analysis

el
Physical properties Model (S,I\DJT) (kN}{mg) (MIEDa) v (klga) ((f) n (rzm)
Pile Linear elastic - 75 200,000 0.2 - - - -
Cement milk Linear elastic - 20 5,000 0.25 - - - -
Fill Mohr Coulomb | 5/30—19/30 17 10 0.30 0 29 0.343 5
Sedimentary layer (SM) | Mohr Coulomb | 19/30-31/30 19 20 0.30 3 28 0.340 4
Sedimentary layer (GP) | Mohr Coulomb | 31/30-50/20 20 40 0.30 5 29 0.343 3.5
Weathered soil Mohr Coulomb | 50/20—50/10 20 127.24 0.30 22 39 0.343 3
Weathered rock Mohr Coulomb 50/10— 21.5 185.18 0.30 35 32 0.351 1
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