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A Study on Strength Reduction Factor of Pile—soil Interface for
Evaluation of Pile Pullout Resistance by Soil Condition
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ABSTRACT

This paper describes the results of finite element analysis (FEA), in order to investigate a characteristics of pile pullout
behavior according to the conditions of the relative density and fines content in original ground. In the FEA, a boundary
elements and strength reduction factors (&,,,) on pile—soil interface were applied to simulate appropriately the shear
behavior at the pile—soil interface, and then the reliability of numerical analysis method was verified by comparison of FEA
results and previous experimental research(You et al., 2018). In addition, a the deformation characteristics at the pile—soil

interface and determination method of R

inter

value was laid out. The results showed that the FEA, based on the analytical
model applied in this study simulates appropriately the characteristics of the pile—soil interface by pullout model test of pile.
In order to apply the suggested &, . value, it is necessary to consider the condition of the relative density and the fines
content in ground.
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Fig. 1. Results of direct shear test by fines content (You et al., 2018)
Table 1. Summary of strength parameters by direct shear test (You et al., 2018)
Test cases
Classification

DS-05 DS-07 DS-10 DS—15 DS—20

Fines content (%) 5 7 10 15 20

Internal friction angle, ¢ (°) 342 313 285 26.3 253

Cohesion, ¢ (kPa) 1.58 1.69 1.78 1.89 2.51
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Table 2, Parameters in applied FEA (You et al., 2019)

Parameters
Classification Eso Eu - Trict'gffg:gle Cohesion, Unit weight E
(kPa) (kPa) s ) ’ ¢ (kPa) (kN/m?) (kPa)
Dr = 40% 1500 4500 0.58
5 | Dr = 60% 1500 4500 0.81 342 158 14,98 -
Dr = 80% 7000 21000 0.90
Dr = 40% 320 960 0.55
7 | Dr = 60% 1500 4500 0.80 31.3 169 15,20 -
Dr = 80% 7000 21000 0.99
Fines Dr = 40% 175 525 0.58
Sail content 10 Dr = 60% 1300 3900 0.80 285 178 15.41 -
(%) Dr=80% | 8000 24000 0.99
Dr = 40% 170 510 0.45
15 | Dr = 60% 800 2400 0.74 26.3 1.89 16,02 -
Dr = 80% | 10000 30000 0.99
Dr = 40% 160 480 0.53
20 | Dr = 60% 1200 3600 0.82 253 251 16,45 -
Dr = 80% | 9000 27000 0.98
Virtual material (1) - - - - - 0.05
Virtual material (2) — — — — — 100
Pile - - - - - 25x10°
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Table 3. Comparison of maximum pullout resistance by prediction and measurement

Fines content
5% 7% 10% 15% 20%
Classification Max Max Max Max Max
pullout Strain pullout Strain pullout Strain pullout Strain pullout Strain
resistance (%) resistance (%) resistance (%) resistance (%) resistance (%)
(kPa) (kPa) (kPa) (kPa) (kPa)
Meas, 46,2 422 422 352 482
40% 1.46 1.62 1.64 2.02 1.61
Pred. 46,2 422 422 352 482
Relative Meas. | 762 722 712 63.2 84.2
density | 60% 1.38 1.49 1.53 1.91 1.48
(D, %) Pred. 76.2 75.2 72 63.6 841
Meas, 105.1 103.1 1041 1001 135.1
80% 1.19 112 117 1.79 1.37
Pred. 105.1 103.0 104.1 1001 132.0
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