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Lateral Bearing Characteristics of Large Diameter Drilled Shafts
by Casing Reinforcement Condition Using Non Linear Analysis
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ABSTRACT

The lateral bearing characteristics are important factors in the case of large diameter drilled shafts and the measures to
increase this are to improve the adjacent ground of the pile to increase the rigidity and to increase the rigidity of the pile
itself. There are many suggestions for increasing rigidity by reinforcing casing on the pile, but few studies have been done
related to this. Therefore, in this study, the lateral bearing characteristics according to casing reinforcement length were
studied for each ground condition using non—linear analysis to evaluate the appropriate casing reinforcement length of the
large diameter drilled shafts depending on the ground conditions. As a result, the lateral bearing characteristics of the large
diameter drilled shafts are most effective if the casing reinforcement length ratio is 1.2, and depending on the ground

conditions, the more loose the ground, the greater the reinforcement effect.
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Table 1. Estimate method of horizontal subgrade reaction coefficient, k, (Yang et al., 2020)

Proposer Equation
Bowles (1988) k,=(1~13)xE,
k,=C+E/D
Chen (1978)

where, C=3.0 (sand) ; C=1.6 (clay)

Hukuoka (1966)

K, = 0.691V*4%0 10"

KGS (2015)

k, =1.208-(a£,)1.10-D—0.310-(£, 1)~ "

where, a=1.0(Normal condition) ; a=2.0(Earthquake condition)

Vesic (1961)

ky =E/[D -« (1-u?)]
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Table 2, Classification of pile condition (Yang et al., 2020)
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Table 3. Soil condition of numerical analysis

Material SPT-N Soil Density v (KN/m?) 6 (°) Ko (KN/m?) Depth (m)
5 Loose 16,0 25° 1,244 L*1.5
Sand 25 Medium 17.0 30° 6,410 L*1.5
45 Dense 18.0 33° 11,966 L*1.5
Table 4. Pile and casing condition of numerical analysis
A Diameter /8 Pile Length |  Soil Depth Modulus of Morent of
Pile SPT-N (m) (m) (m) (m Elasticity Inertia
(kN/m2) (m")
5 3 17 39 585 2.45%10’ 398
Non Reinforced 25 3 12 29 435 2.45>10’ 3,98
45 3 10 25 375 2.45X10" 398
5 3 17 39 585 3,04x10 398
Casing 25 3 12 29 435 3.04x10’ 398
45 3 10 25 375 3.04x10’ 398
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Table 5, Pile and casing condition of numerical analysi

S

SPT-N Reinforced Length Ratio (k) Casing Reinforced Length (m)
04 6.8
12 204
5
2.0 34
All Casing 39
0.4 48
12 14.4
25
2.0 24
All Casing 29
0.4 4
1.2 12
45
2.0 20
All Casing 25
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Fig. 2. Calculation of lateral load through repeated analysis
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Table 6. Lateral load value of numerical analysis 7} ol met +HHel= AAF o2 Thadhe Ak
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Fig. 3. Lateral bearing capacity of pile by reinforce length ratio
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Fig. 4. Lateral deflection of pile by reinforce length ratio
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Fig. 6. Comparison of lateral bearing capacity of pile by
reinforced length ratio
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