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ABSTRACT

This study was conducted to find out the rational and appropriate design of drilled shaft. In other words, in order to find
out the variation of ultimate bearing capacity according to the change in the support layer of drilled shaft, back analysis
was performed using the bi-directional pile load test performed on drilled shaft. Based on the back-analyzed data, numerical
analysis of the pile head load was performed, and the ultimate bearing capacity in the target ground was evaluated using
the Davisson method. As a result of numerical analysis of one case where the end of the pile was seated on the top of
the weathered rock layer, and three cases where the end of the pile was embedded at different locations in the weathered
soil, it was found that sufficient ultimate bearing capacity was secured in all cases. In other words, the case where the end
of the pile is seated on the top of the weathered rock layer, not embedded the weathered rock, and the drilled shaft embedded
into the weathered soil also have sufficient bearing capacity, so it can be used as a support layer for drilled shaft.
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Table 1. Specification of drilled shafts materials

ltem Specification Note
Concrete design DAMP
strength (f.,,) @
Concrete unit 3 )
. 25kN/m Reinforced concrete
weight (v,)
Concrete elastic 8,500 < 4/f.
25,811MPa - Jour Jea
modulus () =fat4
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Table 2. Design ultimate vertical bearing capacity

ltem Bearing capacity
Clayey sand 0.395MN
Silty clay 1.060MN
Skin friction Clayey gravel 0.253MN
Weathered soil 2. 118MN
Weathered rock 2.309MN
End bearing| Weathered rock 3.252MN
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Fig. 5. 3D modelling of bi—directional pile load test

Table 3. Soil properties used in numerical analysis

Soil tayer | MNow | o (M€a> Pa) (f>
Clayey sand 4 175 30 0.01 30
Silty clay 6 17.0 0 0.03 25
Clayey gravel 39 19.0 50 0.05 30
Weathered soil 48 20.0 140 0.05 30
Weathered rock| 100 22.0 500 0.05 30
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Fig. 7. Back analysis result of bi—directional pile load test
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Fig. 8. Load—settlement curve and axial load distribution on applied head load (back analysis)
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Table 4. Numerical analysis cases of bearing capacity
ltem Pile end settling location (m) Remarks
Case 1 GL, —34.40m The tip of the pile is seated on top of weathered rock
Case 2 GL, —-30.86m The tip of the pile is embeded into the 7m weathered soil layer
Case 3 GL, —28.86m The tip of the pile is embeded into the 5m weathered soil layer
Case 4 GL. —26.86m The tip of the pile is embeded into the 3m weathered soil layer
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Fig. 11. Load—settlement curve and axial load distribution on applied head load in case of the tip of the pile embeded into the

5m weathered soil layer
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Fig. 12. Load—settlement curve and axial distribution on applied head load in case of the tip of the pile embeded into the 3m

weathered soil layer

Table 5. Comparison of the ultimate bearing capacity applied to the design and the value obtained by numerical analysis

Classification Design ultimat'e bearing Ultimate bearing capacity obtained by numerical analysis
capacity Case 1 Case 2 Case 3 Case 4
Clayey sand 0.395MN 111IMN 1.079MN 1.065MN 1.086MN
Silty clay 1.060MN 1.779MWN 1.693MN 1.672MN 1.663MN
Skin friction Clayey gravel 0.253MN 0.841MN 0.742MN 0.737MN 0.777MN
Weathered soil 2. 118MN 4143MN 2.560MN 1.720MN 1,031MN
Weathered rock 2.309MN - - - -
End bearing | Weathered rock 3.252MN 7.065MN 3.457MN* 3. 477TMN* 3.384MN*
ATEMETE MR X0 ME SetX|X|H Hat 57
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