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Reliability Analysis of Bearing Capacity Equations for Drilled Shafts
Socketed in Weathered Rock

A 4 &' Jung, Sung-Jun 71 A4 ¥’  Kim, Sung-Ryul
2 A W So, Jin-Man 7 % ®B' Kim, Myoung-Mo
Abstract

As the use of drilled shafts for foundation of a large size structure increases, the evaluation of the reliable bearing
capacity of the pile has become important. The purpose of this study is to verify the reliability of bearing capacity
equations for drilled shafts socketed in weathered rock by comparing the bearing capacity values from static load tests
with values from bearing capacity equations. In this study, twelve data from static load test were selected from four
field sites, and the data of load test and the properties of weathered rock were analyzed. Three methods widely used
in practice were selected for analysis, namely the AASHTO method (1996), Carter & Kulhawy method (1988), and
FHWA method (1999). The comparison of the bearing capacity values from the bearing capacity equations to those
obtained from load tests showed that the Carter & Kulhawy method (1988) was the most reliable in giving conservative
design values and smaller COV (Coefficient Of Variation).
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E 1. Xgk2dat
eI R Eur” RQD
oy g5 | Ess ETdPB (MPa) (MPa) (%) RMR
Voo | ST e T m | wm | Fm | o | 7o | ap | Fe | ag | &9
(m%—fém) 1 Mw | 787 | 787 | 1507 | 1507 | 336 | 336 | 20 20 25 25
i 2 Hw | 478 | 478 | 2035 | 1955 | 905 | 9052 | 0 0 22 | 2
xE—tom |2 MW | 478 | 47.8 | 8345 | 5835 | 2752 | 19316 | 42 40 42 42
4 MW | 478 | 478 | 9315 | 9315 | 2748 | 2748 | 50 52 45 45
5 MW | 567 | 567 | 5484 | - | 2810 | - 23 0 25 25
B 6 Mw | 847 | 847 | - |eer2 | - | 2280 | a7 37 33 33
(xéiﬁm) 7 MW | 555 | 555 | - | 1695 | - | 650 | 45 55 38 38
8 MW | 555 | 555 | - | 1695 | - | 650 | 45 55 38 38
9 MW 57 57 - - - [ 80 | a3 49 33 33
< wx 10 cw | 361 | 156 | 111 | 61.9 | 619 | 1621 | 0 0 7
(XIZ=0 4m) 1 cw 173 | 157 | 578 | 567 | 191 | 1625 0 0 7
12 ow | 157 | 157 | 578 | 867 | 163 [ 1625 | 0 0 7

VMW = Moderately Weathered; HW=Highly Weathered; CW=Completely Weathered

2 Em = initial loading modulus from a pressuremeter test

Y Eyr = unloading and reloading modulus from a pressuremeter test

weathered)o| 4] 2714 = FE3SHmoderately weathered)=2
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HHSEIZE P U Ao g uERyith

2.2 THSIAIE W2

E 2& Aot E=o Al H AR dsEE e

% T= | KNE | 20 | ULZUZLOl | AHELSHE

= No. (m) (m) (m) (ton)
N &#F 1 1.5 33.5 5 3500
2 1.0 13.5 2 1400

D% 3 1.0 13.5 1.9 2000
4 1.0 13.5 1.7 1800

5 0.4 10.36 0.36 116

6 0.4 9.7 0.2 290

K&#d 7 0.4 9.78 0.48 180
8 0.4 9.88 1.08 240

9 0.4 9.96 0.76 350

10 0.4 10.2 3 280

S #% 1 0.4 10.2 3 145
12 0.4 10.2 3 166
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Ql 72 Ab=3 81+D/120mm, D> 600mm?o] 7S A
=D/30mm)& s}t 2|Ag 3t o] Az A
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=2 10

SRR 7 30 e}
SRR o] FAER] e Holle ASHA]
AR P oz AAslct.

Re) 2B 235 F 7R 24 gl
}71 A8l SAEAE YA 94,
B Agd AR Hghol tha)
é 8 AR H(Ke) S AT T
BAg 43 6} o} W, oW e Kigho] 11tk
a9 X AHE FgEeh 2 APYERIL, Ky o] 15
ot 2o AL FFEch A AHTE ujdich
E 4= Z ol tiste] dojA Ku kg vehdc
A=25.4mm 9T A=0.1D 9L K, gro] 12t} &
otA] &, Hgholl Histe] BeHaE2] 2R S A
Fog Ao LA Aos wste] Astgit.
Davisson 37} ASCE W9 A, 42 1Xc}h 3,
FHWA 5% 7129 Ku7k2 100 71 717k 34& et
ok 22y ASCE W2 F5AsH I d ) A4S
AtE oz A9t waka & AjoAe
BZFgol 71 77k A3E 2= FHWA 5% 7|1&3}
A AAGRETL 7MY o 7R Bl AR U

E 3 SIAEY ZulzHE] AXEE 2K K|
=Ry PN
- 2 No. =XK1 (ton)
Davisson A=25.4mm A=0.1D FHWA 5% ASCE
N & 1 3500* 2900 3500+ 2400 3500+
2 1400+ 1300 1400+ 1400+ 1250
DAY 3 2000+ 1850 2000+ 2000+ 2000+
4 1800+ 1800+ 1800+ 1800+ 1800+
5 85 116+ 116% 116+ 90
6 20 170 245 150 90
K 8% 7 120 175 180* 150 125
8 240+ 240+ 240+ 240+ 240+
9 260 320 350+ 290 265
10 165 215 245 200 170
S 8% 11 60 110 145 95 60
12 75 110 125 100 80
* ZBH6IE0| QIE|X] QO} ZCHstES SeRIxEoz AP
H 4. MStAIES S8R AEERHel MElM BA
a4y Rz U= 24 Ksx Bt EEHA I
. O
Davisson 12 1.18 0.24 (24H)
B X
A=25.4mm 12 0.95 0.08 (2OHRIZ)
_ X
A=0.1D 12 0.86 0.13 (ZolH =)
O
FHWA 5% .
5% 12 1.01 0.10 (®FaE)
X
ASCE 20-96 12 1.18 0.23 (S48 HoH
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I 5 ZH oz AMXEE KXY dal
Carter@ Kulhawy(1988) AASHTO(1996) FHWA(1999)
s Y No. (ton) - (ton) - (ton) -
o s | S|z se | M ze | owe | T
N 8% 1 1590 1134 2724 281 1128 1409 1200 5467 6667
2 349 89 438 56 340 396 263 1527 1790
D ¥% 3 365 307 672 53 340 393 276 1527 1803
4 354 307 661 48 1737 1785 267 1527 1794
5 N.A" 60 N.A 4 60 64 N.A 339 N.A.
6 14 90 104 3 89 92 11 506 517
K 8% 7 32 59 91 6 58 64 24 332 356
8 73 59 132 13 58 71 55 332 387
9 85 60 145 9 60 69 64 341 405
10 N.A N.A N.A 19 56 75 N.A. 216 N.A.
S WA 11 N.A N.A N.A 19 56 75 N.A. 104 N.A.
12 N.A N.A N.A 19 56 75 N.A. 94 N.A.
U N.A.=2f0] 2HZ3IE|7LE RQDE0| 0012k KAIZE MEE 4 QU8
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AL Cartere} Kulhawy 3(1988)0] AASHTO =
(1996) Hl&l 4=/go] wrts AL ougict. 12ln
NCHRP(2004)2] E2of w2 W Carter®} Kulhawy =+
(1988)9] WEAL Z7to| 77kew AASHTO 'Y
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XX 72y SPNE A 24 g EEHR} HEH 2 (%)
. AASHTO(1996) 12 2.29 1.39 61
THOEE + = =10
Jrting g3l Carter® Kulhawy(1988) 8 2.00 0.87 43
FHWA(1999) 8 0.65 0.31 49
I 7. FHWA 5%980] TS 2t o] EA8A
PNPAL= BEe NPNE- A7 25 g EEH} HEH 2 (%)
. AASHTO(1996) 12 2.50 1.30 52
FHOEE + _
MEER| K| S3pet Carter2 Kulhawy(1988) 8 2.09 0.81 39
FHWA(1999) 8 0.66 0.30 45
6 6
i A C8K(1988) A C8K(1988)
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