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Side Shear Resistance of Drilled Shafts in Rock
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SYNOPSIS : In this research, the effect of rock mass weathering on the side shear resistance of
drilled shaft socketed into weathered rock was investigated. For that, a database of 23 cast—in—place
concrete piles with diameters varying from 400mm to 1,500mm were socketed into weathered
igneous/meta-igneous rock at four different sites. The static axial load tests were performed to
examine the resistant behavior of the piles, and a comprehensive field/laboratory testing program at
the field test site was also performed to describe the in situ rock mass conditions quantitatively.

No correlation was found between the compressive strengths of intact rock and the side shear
resistance of weathered/soft rock. The ground investigation data regarding the rock mass conditions
(e.g. Em, Euw, pm, RMR, RQD, j) was found to be highly correlated with the side shear resistance,
showing the coefficients of correlation greater than 0.7 in most cases. Additionally, the applicability
of existing methods for the side shear resistance of piles in rock was verified by comparison with
the field test data. The existing empirical relations between the compressive strength of intact rock
and the side shear resistance(Horvath (1982), Rowe & Armitage(1987) etc.) appeared to
overestimated the side shear resistance of all piles tested in this research unless additional
consideration on the effect of rock mass weathering or fracturing was applied. The existing
methods which consider the effect of rock mass condition were modified and/or extended for
weathered rock mass where mass factor j is lower than 0.1, and RQD is below 50%.

Key words : rock socketed pile, side shear resistance, pile load test, rock mass condition
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F 1. A AE S dFEAA G dREA A
L

Sites | Pile No. D | do |fmex” | Wmax | Q" | Ei | Em | Eur | ] i | pm ol =
() | EIAEY) | (m) | () |(<D)| (k) | (mm) | (Pa) | (GPa) | () | (WPa) |(En/ED [(Bu/ED | (MPa) RQD|RMR™) =4
K1(HW) |10.4| 400 | 1.0 | 362| - [56.7|54.6] - | - - - - o 25
Kesite | K2(HW) [10.4| 400 | 0.9 | 542 - [56.7|54.6] - | - - - - o 25 ]
(517 | K4OMW) |9.5] 400 [ 05| 692] - [84.7]71.3] 887|2.280[ 0.012] 0.032] - | 37| 33| #%%
AAntep) | KBOMW) 9.7 ] 400 | 1.2 [ 1095] - |65.5[41.5] 170] 650] 0.004[ 0.016] - | 55/ 38|(1997)
K6(MW) [10.0] 400 | 2.7 [ 1312] - [55.5[41.5[ 170] 650] 0.004] 0.016] - 55 38
K7(MW) [10.0] 400 | 1.9 | 1465] - | 57[62.4] - | 860 - [o0.014] - 49 33
S-site | S3(CW) [10.0] 400 | 7.5 | 428] - [15.6] - | 62] 162] - - 56/ 0 AR
34 | saccw) [10.2] 400 [ 7.5 ] 155 - [15.7] - | 57| 163] - - 59] 0 (5000)
Aupelh) | S5(CW)  |10.2] 400 | 7.5 | 187] - [15.7] - | 57| 163] - - 59] 0 7
N-site [NTCHCW) [, [ o] o, | 254] 9.0[78.7] - [106] 283] - - 8.4 0 B
(B2 [NIGHHW) |77 [ 330] 18.5[78.7] - [151] 336 - - |15.3] 20 25 =
zbedoh) | N2(HW) [33.5]1,500] 3.3 | 355| 18.5]78.7| - | 151 336] - - |15.3] 20 25/(2003)
D2(3H)(HW) |13.0/1,000| 2.5 | >670[>11.5[47.8|20.1| 196 905| 0.010| 0.045| 33.2| 0| 22
_P3eh@w | . o F o] 55 [L510] 23.0[47.8[20.1] 110] 676] 0.006] 0.034| 13.5] 0 22
D-site [D3(sHHW) | 77| | 636] 22.0[47.8[20.1] 170] 974] 0.008] 0.048] - of 22/¥eA
(#AmkeD) [ D43 (HW) 13.011.000! 2.5 >407(>14.1|47.8|20.1| 294|1,203| 0.015| 0.060| 23.0 9 31/(2004)
D4GEHMW) || 2 11,137] 6.0[47.8[20.1] 584[1,932 0.029] 0.096] - 40| 42
D5(3H(MW) [13.0]1,000] 2.5 [1,399] 5.3[47.8]20.1] 932]2,748] 0.046] 0.137] - 52| 45
D MW: Moderately weathered, HW: Highly Weathered CW: Completely weathered
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