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Analysis of Diameter Effects on Skin Friction of Drilled Shafts in Sand
o] A4 F Lee, Sung-June

Abstract

In this paper, numerical pile segment analysis is conducted with an advanced soil elastoplastic model to investigate
the diameter effects on skin friction behaviour of a drilled shaft in sand. Ultimate skin friction and 't-z' behavior from
the pile segment analyses for drilled shafts show good agreement with those from design methods. Higher ultimate skin
friction for the smaller diameter pile is related to the greater increase in the effective radial stress at the interface due
to the localized dilation at and near the pile interface. Stiffer t-z curve for the smaller diameter pile is related to the
early occurrence of three shear stages (early, dilation, constant volume shear stages). The diameter effects on ultimate

skin friction of drilled shafts are more prominent for denser sand and lower confining pressure.
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Fig. 1. Schematic concept of pile segment analysis
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Table 1. Model parameters for Sacramento River sand with 0, = 60%
o3 K G
(ka/cm?) (MPa) (MPa) Mo M @ Bo b Ho
1.0 750 325 1.38 1.20 0.45 3.5 0.038 1,600
6.0 2,200 955 1.38 1.08 0.45 4.5 0.018 660
12.65 3,440 1,490 1.38 0.88 0.45 7.5 0.008 370
20.0 4,520 1,955 1.38 0.80 0.45 12.0 0.002 240
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Step 1 : Initial Stress Condition

&' Initial effective vertical stress
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Table 2. Initial effective stresses and model parameters for the pile-soil segment in 10 m

wa | e | Ol | | ke | e | M M a Fo hi Ho

35 32 0.47 47.9 61.3 26.5 1.346 1.066 0.45 2.91 0.030 1,340

102 55 37 0.40 40.6 61.8 27.0 1.374 1.170 0.45 3.32 0.038 1,600

75 44 0.31 31.1 62.8 27.5 1.401 1.324 0.45 3.78 0.058 2,000
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Table 3. Initial effective stresses and model parameters for the pile-soil segment in 40m

U/I/U D/ ﬁl U//U K G
®Pa) | (%) | () Kool «pa) | (MPa) | (MPa) Mo M a Bo Bi Ho
35 32 | 047 | 1918 | 1221 528 | 1346 | 1442 | 045 | 347 | 0.011 | 1.200
408 55 37 | 040 | 1632 | 1182 | 511 | 1374 | 1267 | 045 | 362 | 0036 | 1.720
75 44 | 031 | 1265 | 1224 5208 | 1401 | 1343 | 045 | 421 | 0045 | 1.900
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