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An Experimental Study and Numerical Analysis
on Load Transfer Characteristics of Drilled Shafts

t 1)
oty asE

Eonsang Park - Seungdo Park

Received: March 7th, 2022; Revised: March 8th, 2022; Accepted: March 31% 2022

ABSTRACT : In this study, the load transfer characteristics of the base and skin of drilled shafts were analyzed and the load sharing
ratio was calculated by performing a load transfer large-scale model test and three-dimensional numerical analysis considering the
similarity of drilled shafts, which is the design target. From the linear behavior of drilled shafts shown in the large-scale model test
and 3D numerical analysis results, the skin load transition curve for the design conditions of this study was proposed by Baquelin
et al., and the base load transition curve was proposed by Baquelin et al. For the horizontal load transition curve, the formula proposed
by Reese et al. was confirmed to be appropriate. The test value was slightly larger than the numerical analysis value for the axial
load at the rock socketing, but the load sharing ratio at the rock socketing increased, on average, about 27.8% as the vertical load
increased. The analysis value of the vertical settlement of the pile head under the vertical load was evaluated to be slightly smaller
than the test value, and the maximum vertical settlement of the pile head in the model test and analysis maximum vertical load was
10.6 mm in the test value and 10.0 mm in the analysis value, and the maximum vertical settlement value at the base of the pile
was found to be a test value of 2.0 mm and an analysis value of 1.9 mm. The horizontal displacement at the head of the column
(ground surface) and the head of the pile during the horizontal load was found to agree relatively well with the test value and the
analysis value. As a result of the model soil test, the horizontal load measured at the maximum horizontal displacement of 38.0 mm
was evaluated to be 24,713 kN, and the horizontal load in the numerical analysis was evaluated to be 26,073 kN.

Keywords : Drilled shaft, Load transfer, Load sharing ratio, Large-scale model test
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Table 1. Geotechnical parameters used for numerical analysis

It Unit weight Cohesion Friction angle Modulus of deformation Poisson’s ratio
em
(7, KN/m’) (¢, kN/m’) (¢, °) (E, MPa) (v, -)
Sedimentary sand 18.0 0 27 13 0.35
Weathered soil 19.0 23 30 60 0.31
Weathered rock 20.0 31 32 270 0.30
Moderate rock 24.0 950 39 6,400 0.25
Hard rock 25.0 1,500 43 12,000 0.23
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Table 2. Comparison of maximum settlement at the pile head and

base
Ttem Pile head Pile base Remarks
Axail load 99,741 kN 35,000 kN -
Test results 10.6 mm 2.0 mm -
Analysis results 10.0 mm 1.9 mm -
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