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Load-Transfer Analysis by Considering Coupled Soil Resistance
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Abstract

The load distribution and deformation of pile subjected to axial loads are evaluated by a load-transfer method. The emphasis
is on quantifying the effect of coupled soil resistance that is closely related to the ratio of pile diameter to soil modulus (D/Esg)
and the ratio of total shaft resistance against total applied load (RJ/Q), in rock-socketed drilled shafts using the coupled load-
transfer method. The proposed analytical method that takes into account the soil coupling effect was developed using a mod-
ified Mindlin's point load solution. Through comparisons with field case studies, it was found that the proposed method in the
present study estimated reasonable load transfer behavior of pile and coupling effects due to the transfer of shaft shear loading,
and thus represents a significant improvement in the prediction of load deflections of drilled shafts.

Keywords : load transfer analysis, coupled soil resistance, rock-socketed drilled shaft
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File No. “,('Aafgﬁ Ir,:}lecr)fdadce O Es @ c Y i foax | Winax
Type | Depth (m) MPa) | (MPa) | ¥ | (deg) | (kPa) |(knim?)| (deg) | € | (kPa) | (m)
- Pile 0-13.8 Elastic - 33 28,000| 0.2 - - 23 - - - -
Fill 0.3-10.4 M-C Bi-Linear - 50 | 0.3* | 30* o* 18* - - 100 | 0.01
D2 Shaft | Residual soil | 10.4-12.5 M-C Bi-Linear - 100* | 0.3* | 30* o* 18* - - 300 | 0.01
Gneiss (CW) | 125-138 | D-P | Nonlinea®| 48 | 905 | 03 | 40 |1000| 21 |46%| 17 [1200°] -
Toe | Gneiss (CW) - D-P - - 905 03 40 1,000 21 - - - -
Fill 0.3-11.7 M-C Bi-Linear - 50 | 0.3* | 30* o* 18* - - 100 | 0.01
D4 Shaft | Gneiss (HW)| 11.7-12.7 D-P | Nonlinear® 48 1,203 | 0.3 40 1,000 21 469 | 26 1,490° -
Gneiss (MW)| 12.7-13.8 D-P | Nonlinear® 48 1,932 | 0.3 40 1,500 21 464 | 37 1,890° -
Toe |Gneiss (MW) - D-P - - 1932 | 0.3 40 1,500 21 - - - -
Fill 0.3-10.6 M-C Bi-Linear - 50 | 0.3* | 30* o* 18* - - 100 | 0.01
DS Shaft | Residual soil | 10.6-12.5 M-C Bi-Linear - 100* | 0.3* | 30* o* 18* - - 300 | 0.01
Gneiss (MW)| 12.5-13.8 D-P | Nonlinear® 48 2,748 | 0.3 40 1,500 21 469 | 40 2,2508 -
Toe |Gneiss (MW) - D-P - - 2,748 | 0.3 40 1,500 21 - - - -

8CW: completely weathered rock; HW: highly westhered rock; MW: moderately weathered rock (ISRM, 1981).
M-C: Morh-Coulomb; D-P: Drucker-Prager; °Seol et al.(2008b); )] ohil Z2A A7) Hitt.
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Bile No Matenra\l Interface = s S - ;
’ Type? Denth (m Model Model i Y I | gg | fmac [ Wmax
yP epth (m) (MPa) | (MPa) | V| (deg) | (kPe) | (kNIm?) | (deg) | | (kP | (m)
- Pile 0-355 Elastic - 41,000 (02| - - 23 - - - -
Shatt Fill 0-33.6 M-C Bi-Linear 50* |0.3*| 30* o* 18* - - 7 0.01
V2 Tuff (MW) | 33.6-356 | D-P | Nonlinear® 2000 [0.3| 40 |15500| 21 | 46°| 50 |2700%| -
Toe | Tuff (MW) - D-P - 2000 |0.3| 40 |1,500 21 - - - -
a&CW: completely weathered rock; HW: highly weathered rock; MW: moderately weathered rock (ISRM, 1981).
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