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ABSTRACT

In order to evaluate the relationship between the ground confining pressure and the shear characteristics of the pile-soil
interface, this study described the comparative results of the existing experimental results and the FEA results using the
strength reduction factor. The strength reduction factor was applied to simulate the shear behavior of the pile-soil interface
in finite element analysis(FEA). The analysis results showed that the maximum pullout resistance decreased due to the
influence of low confining pressure, as the fines content increased. This trend was similar to the previous experimental
research, and this FEA model simulated with the interface strength reduction factor was evaluated as reasonable. The analysis
results of the variation in the interface strength reduction factor clearly showed that the interface strength reduction factor
clearly increased at a high fines content when the confining pressure was 50kPa. However, it was found that the increase
rate was low when the confining pressure was 100kPa and 150kPa. Therefore, confining pressure and fines content need

to be considered in FEA to evaluate the shear behavior of the pile-soil interface.
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(a) Pullout model test schematic
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Fig. 1. Concept of pullout model test (You and Hong, 2023)
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Fig. 2. Maximum pullout resistance of pile (You and Hong,
2023)

Table 1, Pullout test cases of model pile by fines content and cofining pressure (You and Hong, 2023)

Test cases Fines content (%) Confine pressure (kPa) Max_ pullout resistance (kPa)
FCO0—-C05 50.0 171.34
FC00—-C10 0 100.3 34215
FC00-C15 1499 438,25
FC05-C05 50.0 154,35
FC05-C10 5 100.2 331,95
FC05-C15 150.2 382.06
FCO7-C05 50,1 153,34
FCO7-C10 7 100.2 311.88
FCO7-C15 1502 369,11
FC10-C05 50.2 151,64
FC10-C10 10 100.2 300.48
FC10-C15 1502 359,16
FC15—-C05 50.4 152,52
FC15-C10 15 100.0 236,55
FC15-C15 150.1 326,00
FC20—C05 50.2 130.75
FC20—-C10 20 100.0 187.32
FC20—C15 150.4 24223
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Fig. 4. Deformation modulus according to fines content

Table 2, Deformation modulus and poisson’s ratio suggested values (Roy. E. Hunt, 1986 / Braja. M. Das, 2013)

_ Roy. E. Hunt (1986) Braja, M. Das (2013)
Type of sail - ; -
E (kPa) Poisson’ s ratio (v)
Loose 800 ~ 1200
Fine sand Medium dense 1200 ~ 2000 -
Dense 2000 ~ 3000
Silty sand - 02~04
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Table 3. Parameter in applied FEA

Classiioation Eso Eoe Eur ‘f:it;rigil cohesion, | Unit weight E v
kP kP kP kP KN/m?® kP kP
(kPa) (kPa) (kPa) angle, of) | © (kPa) (kN/m) (kPa) (kPa)
C=50kPa
0 C=100kPa 2500 2500 7500 37.05 0.02 1472 0.20
C=150kPa
C=50kPa
5 C=100kPa 1500 1500 4500 34,20 1.58 14,98 0.23
C=150kPa
C=50kPa
7 C=100kPa 1500 1500 4500 31.09 1.69 15.20 0.25
Fines C=150kPa
Soil | content . _
10 | C=100kPa 1300 1300 3900 28.51 178 15,40 0,27
C=150kPa
C=50kPa
15 | C=100kPa 1200 1200 3600 26.27 1.89 16.02 0.30
C=150kPa
C=50kPa
20 | C=100kPa 800 800 2400 25.30 2.51 16,45 0.33
C=150kPa
Virtual material (1) - - - - — 1 0.05 0.30
Virtual material (2) - - - - — 1 100 0.30
Pile - - - - - 24 25x10° 0.30
600 600 600
/a —50kPa f“} —50kPa /a —50kPa
A« 500 || —100kPa A 500 || —100kPa A« 500 || —100kPa
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Fig. 6. FEA Results (stress—strain curve)
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