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Shear Load Transfer Characteristics of Friction Piles in Deep Soft Clay

= % A" Moon, Joon-Shik w2 9 Paek, Jin-Yeol
A A A’ Jeong, Sang-Seom a2 & ' Ko, Jun-Young
Abstract

The shear load distribution and deformation of offshore friction piles are investigated using experimental tests and
a numerical analysis. Special attention is given to the soil-pile interaction of axially loaded pile. A framework for
determining the f-w curve is proposed based on both theoretical analysis and experimental load test data base. A numerical
analysis that takes into account the proposed f-w curves was performed for major parameters on pile-soil interaction
such as the pile diameter, the pile length, and the soil condition. Based on the analysis, it is shown that the proposed
f-w method is capable of predicting the behavior of a friction pile in deep soft clay. Through comparisons with case
histories and finite element results, it is found that the proposed f-w curves are more appropriate and realistic in

representing the pile-soil interaction of axially loaded piles in deep soft clay than that of existing f-w method.
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a2g Test Pile Soil Type Depth Es Vi , Cy %) Diameter Penetration Rock
No. {m) kPa) | (kN/m°) | (kPa) ) (m)=* Depth {m) | Socketed
X TP Sand 16.1-18.5 | 17000 17.5 - 28 5(0.508) 243 X
X TP2 Silty Sand 8.0-17.7 28000 17.5 - 30 5{0.609) 73.0 X
EXE TP3 Silty Sand 30.0-49.0 | 50000 18.0 - 36 $(0.508) 60.0 X
sand 24 TP Fill 0.0-8.0 15000 17.2 - 31.8 | S(0.609) 74.0 X
BAMTP2 | Sand Gravel | 66.9-74.0 | 69000 191 - 33 $(0.609) 74.0 X
F4HTP3 Sand 0.0-14.0 28000 17.8 - 34 P(0.6) 35.0 X
2IF TP1 Fill 4.6-8.6 11400 17.5 - 10 P(0.5) 16.0 0
2IF TP2 | Sedimentary | 12.0-18.0 | 81600 19.0 - 30 P(0.5) 22.0 0
EX TP4 Clay 33.2-66.9 | 20000 21.0 45 - S(0.609) 73.0 X
EX TP Silty Clay 1.2-8.4 3500 16.8 21 - 5(0.406) 8.0 X
BX TP6 Clay 13.5-34.2 7500 17.0 25 - 5{0.609) 574 X
X TP7 Clay 8.1-16.1 2300 17.0 15 - 5(0.508) 24.0 X
Clay B4 TP4 Silty Clay 16.6-38.2 2100 16.0 14 - P(0.6) 56.4 X
24 TPS Clay 23.0-42.2 | 12000 16.5 45 - P(0.5) 45.0 X
24 TP6 Clay 34.2-446 | 15000 16.1 52 - P(0.5) 45.0 X
24 TP7 Clay 14.0-33.0 | 17000 17.2 75 - P(0.6} 35.0 X
24 TP8 Silty Clay 17.7-33.2 2900 18.0 15 - 5(0.609) 74.0 X
& TPY Clay 33.2-66.9 8000 15.7 13 - S(0.609) 74.0 X
*P-PHCES, S-4HESH
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AuEs Depth {m) E. (kPa) v ) cu (kPa) vi (kN/m®)
Very soft clay 0.0-6.0 1,863 0.35 - 4.14 15.0
Soft clay 6.0-16.0 7.427 0.35 - 16.15 15.7
Medium clay 16.0-28.0 18,060 0.35 - 38.43 15.7
 Stiff clay 28.0-34.0 28,430 0.35 - 59.22 16.1
Stiff sand clay 34.0~-39.0 44,430 0.35 - 80.78 20.0
Fine silty sand 39.0-54.0 80,000 0.30 34 - 215
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b) M= J615 BE
7 8 FUEISMOXSL J518 FET H|I(FAHT)

XEER Depth (m) E. (kPa) v ¢ () ¢ (kPa) v (kN/m?)
Silty sand 0.0-23.0 20,000 0.35 30.0 - 20.0
Silty clay 23.0-42.2 10,000 0.35 - 55.0 17.5

Sand gravel 42.2-49.4 50,000 0.35 35.0 - 19.0
Soft rock 49.4- 150,000 0.27 38.2 - 23.0
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AUEE Depth (m) E, (kPa) v 9 () oy (kPa) vi (kN/m?)
Fill 0.0-8.0 15,000 0.35 25.0 5.0 18.0
Sand 8.0-17.7 17,000 0.35 28.0 - 175
Upper silty clay 17.7-33.2 3,500 0.35 - 21.0 16.8
Lower sifty clay 33.2-66.9 17,000 0.35 - 75.0 17.2
Sand Gravel 66.9-71.0 69,000 0.30 33.0 - 33.0
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