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FE Analysis of Rock-Socketed Drilled Shafts
Using Load Transfer Method
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Abstract

The load distribution and deformation of rock-socketed drilled shafts subjected to axial loads are evaluated by a
load-transfer method. The emphasis is on quantifying the effect of coupled soil resistance in rock-socketed drilled shafts
using the 2D elasto-plastic finite element analysis. Slippage and shear load transfer behavior at the pile-soil interface
are investigated by using a user-subroutine interface model (FRIC). It is shown that the coupled soil resistance provides
the influence of pile toe settlement as the shaft resistance is increased to an ultimate limit state. The results show that
the coupling effect is closely related to the value of pile diameter over rock mass modulus (D/Ems) and the ratio of
total shaft resistance against total applied load (RyQ). Through comparisons with field case studies, the 2D numerical
analysis reseanably presented load transfer of pile and coupling effect due to the transfer of shaft shear loading, and

thus represents a significant improvement in the prediction of load deflections of drilled shafts.
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Tyee”  Depth (m) (MPa) (MPa) (deg) (Pa) () (deg) OO (Pa) (m)
Pile 0-13.8  Elastic - 33 28,000 0.2 - - 23 - - - -
Filt 0.3-10.4 M-C  Bi-Llinear - 50" 0.3 30 0 18" - - 100 0.01
» Shaft Residual soil 10.4-12.5 M-C  Bi-Linear — 1000 0.3 30 0 18 - - 300  0.01
Gneiss (CW) 12.5-13.8 D-P  Nonlinear® 48 905 0.3 40 1,000 21 48° 17 1,200° -
Toe Gneiss (CW) - D-pP - - 905 0.3 4 1,000 21 - - - -
Fill 0.3-11.7 M-C Bi—Linear - 50 0.3 30 0 18" - - 100 0.01
4 Shaft Gneiss (HW) 11.7-12.7 D-P  Nonlinea® 48 1,203 0.3 40 1,000 21 4.6° 26 1,490d -
Gneiss (MW} 12.7-13.8 D-P  Nonlinea® 48 1,932 0.3 40 1,500 21 46° 37 1,800° -~
Toe Gneiss (MW) - D-P - - 1932 0.3 40 1,500 21 - - - -
Fill 0.3-10.6 M-C  Bi—Linear - 50 0.3 307 o 18" - - 100 0.01
5 Shaft Residual soit 10.6-12.5 M-C  Bi—Linear — 1000 0.3 30 0 18 - - 300 0.0
Gneiss (MW} 12,5-13.8 D-P  Nonlinear’® 48 2,748 0.3 40 1,500 21 4.6° 40 20504 -
Toe Gneiss (MW) - D-P - - 2,748 0.3 40 1,500 21 - - - -
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Subsurface Profile ] Material Properties
Pile No Material interface q Es @ . y 1 ; "
' Model Model N mex ax
Typea Depth (m) (MPa) (MPa) (deg) (kPa) (kN/mY) (deg) Gl kPa)  (m)
- Pile 0-35.5  Elastic - 45 41,000 0.2 - - 23 - - - -
Shat Fifl 0-33.6 M-C  Bi—Linear - 50 0.3 30 0 18" - - 7 0.01
a
Ve Tuff (MW) 33.6-35.6 D-P  Nonlinear® 30 2000 0.3 40 1,500 21 4.6° 50 2,700 -
Toe Tuff (MW) - D-P - 30 2000 0.3 40 1,500 21 - - - -

? CW: completely weathered rock; HW: highly weathered rock: MW: moderately weathered rock (ISRM, 1981)
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