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Determination of Resistance Factors for Drilled Shaft Based on Load Test
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SYNOPSIS : Load Resistance Factor Design method is used increasingly in geotechnical design world widely
and resistance factors for drilled shafts are suggested by AASHTO. However, these resistance factors are determined
for intact rock conditions, by comparison most of bedrocks in Korea are weathered condition, so that applying the
AASHTO resistance factors is not reasonable. Thus, this study suggests the proper resistance factors for design of
drilled shaft in Korea. The 22 cases of pile load test data from 8 sites were chosen and reliability-based approach
is used to analyze the data. Reliability analysis was performed by First Order Second Moment Method (FOSM)
applying 4 bearing capacity equations. As a result, when the Factor of Safety(FOS) were selected as 3.0, the target
reliability index(3.) were evaluated about 2.01~2.30. Resistance factors and load factors are determined from
optimization based on above results. The resistance factors ranged between 0.48 and 0.56 and load factor for dead
load and live load are evaluated approximately 1.25 and 1.75 respectively. However, when the target reliability are
considered as 3.0, the resistance factors are evaluated as approximately 50% of results when the target reliability
index were 2.0.

Keywords : Load and resistance factor design(LRFD), Resistance factor, Reliability analysis, Drilled shaft
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£ 4 34 FUAALY, o3 FAAAY 2 AGAS 44 At
27 Aat FHA X (MPa) / A5
Carter & Kulhawy Horvath & Kenney NAVFAC DM-7.2 FHWA (1999)
A= m) Ak FRAAAR T AT AL AL
(MPa) 472 HPA G 472 AGA G 472 HPA G 44 HFA G
32.0-34.0 G} 291 0.47 6.24 0.50 5.87 0.60 487 0.47 6.24
TPI 35.0-36.0 SE 1.22 0.79 1.54 0.84 1.45 1.01 1.20 0.79 1.54
36.0-37.0 SE 2.45 0.76 3.21 0.81 3.02 0.98 2.51 0.76 3.22
37.0-38.7 SE 1.90 0.90 2.11 0.96 1.98 1.16 1.64 0.90 2.11
28.8-32.9 F o+ 0.81 0.89 0.91 0.94 0.86 1.14 0.71 0.89 0.91
TP2 32.9-33.9 At 0.89 0.76 1.17 0.81 1.10 0.98 0.91 0.76 1.17
33.9-35.3 At 2.06 1.02 2.01 1.09 1.89 1.31 1.57 1.02 2.02
26.9-28.0 At 0.68 0.57 1.20 0.60 1.13 0.73 0.94 0.57 1.20
28.0-29.0 At 0.37 0.64 0.57 0.69 0.54 0.83 0.45 0.64 0.57
TP3 29.0-30.0 At 1.40 0.82 1.72 0.87 1.62 1.05 1.34 0.82 1.72
30.0-31.0 At 1.79 0.80 2.23 0.85 2.10 1.03 1.74 0.80 2.24
31.0-33.1 At 2.69 0.66 4.05 0.71 3381 0.85 3.16 0.66 4.05
TP4 24.0-305 3 0.24 0.27 0.88 0.29 0.83 0.35 0.68 0.27 0.88
44.0-45.85 =3}9} 0.32 2.18 0.15 2.32 0.14 2.36 0.14 2.20 0.15
46.5-48.5 SE 2.85 2.58 1.10 2.75 1.04 2.80 1.02 2.61 1.09
TP5 48.5-50.5 SEl 2.00 2.85 0.70 3.03 0.66 3.08 0.65 2.88 0.69
50.5-52.5 At 1.44 2.05 0.70 2.18 0.66 2.22 0.65 2.07 0.70
52.5-54.5 At 1.52 1.22 1.24 1.30 1.17 1.32 1.15 1.23 1.23
TP7 45.5-50.2 At 3.35 1.36 2.46 1.45 2.31 1.47 2.27 1.37 2.44
46.26-48.26 =3 1.22 0.28 4.36 0.30 4.10 0.30 4.03 0.28 4.32
TP8 | 48.26-49.76 At 1.17 0.38 3.04 0.41 2.85 0.42 2.81 0.39 3.01
49.76-51.35 A9 1.60 0.55 2.90 0.59 2.73 0.60 2.68 0.56 2.87
5 A% AFAF 2 FAH 54
AAY 4 Bt p) #F#WHHS,D) W5 71 5(COV)
Carter & Kulhawy 2.02 1.47 0.73
Horvath & Kenney 1.90 1.39 0.73
NAVFAC DM-7.2 1.69 1.22 0.72
FHWA (1999) 2.02 1.47 0.73
CFEM (2006) 2.08 1.52 0.73

AateE gy WEAol Hu. AASHTO LRFDel
bS]

Aom, sFAT Gl

o .

o} tFAFE FAlo AFAE] AASHTO LRFDO A Al eksh
o) o WHEAS mHs7] 998t Nowak(1999)3}
A(E 6)S o]&3tAth

A
AgAFH stsAge vustdt o]

FHWA(200D) el A Al tgt sh52] A9 T A4

%6 3Fe AIAT L FAY 54
AVatE(D,) EEEXN)
AFAFNp) AEAS(COV,) AFAFN,) W5 AS(COV,)
Nowak (1999) 1.05 0.10 1.15 0.20
FHWA (2001) 1.08 0.13 1.15 0.18
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el st B AFe] FAY 542 & 59 % 69 A g5 olgasion, 4 (9] dHNFT
shuel stE (D, /L) S g A i w9l 1728 Agekleh

DTL
AEXFOS(H I ) 1+ COVE+ COV?
D, 1+ Cov;
L”

VIn(1+ COVE)(1+ COVE+ COVY)

(1)

Sl e e 5L A (Dol tE e QAARAEEAPEFOSME ol Gate] 2 (A
A9 A& BEAAE A5 BAE EEae] ® 79l el

}H7;“H]—H4 3 1574] /‘\lﬂl':‘ X]—/‘:
e 8 FOS=2.0 FOS=3.0 FOS=4.0 FOS=5.0

Nowak 163 2.30 273 307

Carter & Kulhawy FHWA 166 227 271 304
Nowak 159 221 2,64 2.08

Horvath & Kenney FHWA 156 218 261 2.9
Nowak 142 2.04 2.48 2.3

NAVFAC DM-72 FHWA 139 2,01 245 279
Nowak 168 2.29 273 3.07

FHWA (1999) FOWA 165 2.6 270 304

9 F 7oA B FAFEHA RS Hd S 300 I SRAEHE A Fe 201~2309 WeE e
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n
2
(AﬁAD D, 1+ Cov?

VIn(1+ COVE)(1+ COVE+ COVY)

gate] AAVRASE ARG oM, AGHE NG ATEAL A @olth B, HESHMAR wf
gt 2 (5)¢F o] Fow AFgxAL A (6)F o] drh. AFgEAANA HHE(FOS)S 385
Hel gk A E4S AT AAE ol &tk b E 300 et B3R AFE A7 20 W
o2 AAHAY] ol AZAGT AHAE Adtol FREANFHE AF(6,)= 202 ol &3t
¢Rn = ’YDDn_'—’YLLn (4)
R, =D, +1L, (5)
Dn
srosus 2
7L+7DL—”

o]gsto] AT AZAT stTAlFE obel & 89 AASHTO el uwhel A3

# 8 AZdAs R stsAT AE 23 (FrAFE AT §.=2.0)

. Carter & Horvath & NAVFAC FHWA
T Kulhawy Kenney DM-7.2 (1999)
sk AT AGATF(P) 0.56 052 0.48 0.55
a7 AbetE Al G (vp) 1.25
Nowak (AASHTO) a5 A5 (v,) 175
CEaa I AZAF(9) 0.55 0.52 0.48 0.55
°}ij At A5 (v,) 123 1.25 125 1.24
e 2315 A5 (y,) 1.74 1.75 1.75 1.74
a5 A5 AZAF(9) 0.55 0.52 0.48 0.55
| AbstE AT (v p) 1.25
FHWA (AASHTO) g3tz AT(y,) 1.75
CEaaa I AZAF(9) 0.55 0.51 0.48 0.54
‘*ijT A E AT () 1.24 1.25 125 1.24
e 2315 A 5 (y,) 1.75 1.75 1.75 1.75
AA Y FAEZ AAE AgAST= oF 048~056 B9 groZA AASHTOONA Altet depd e
5o AGAF 040~0609F 2 Aol7k givk EF HHEE Fae] AFAFYG FFAFE A 4D
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AGAZE AASHTO WHo= A% AGAFS oF 1% o] & ngom, 35 A% %A
1959 1752 44 ¥ o] AASHTOSA Alka 4k3t Aol7h glgih.

Selth AASHTOSIA At AZAFE BENHAE 57 309 We] Avtoln], ¥ AN 744
F BEANE AFE 200tk B AFeIA AR ARl tste] BEANE A5 30& AW
94w AAY AGAFE X 88 AFAF Mwd v oF 50%] % AAA Gk o A =

= T

EAAE AFe] FRAS AR B 2AYE BEAANE A% Yol 3T W o] Fof Ao}

2

T
=

%9 AgAF ¢ ssAT A A7 (FxAIE A5 3.=3.0)
B Carter & | Horvath & | NAVFAC | FHWA CFEM
T Kulhawy Kenney DM-7.2 (1999) (2006)
A A aHA () 0.2797 0.2630 0.2607 0.2783 0.2871
1A AbeE Al G (vp) 1.25
Nowak | (AASHTO) | &35 (y,) 175
FEEA | A3 A () 0.2858 0.2689 0.2665 0.2844 0.2934
‘*ijﬁ A EATF(yp) | 1.2997 1.3007 1.3009 1.2996 1.3000
we a3 A5 (y,) 1.7500 1.7499 1.7497 1.7500 1.7500
SEAF A aHA () 0.2752 0.2607 0.2607 0.2738 0.2825
1A At A S (vp) 1.25
FHWA | (AASHTO) | &3teAl(v,) 1.75
FEEA | A3 A () 0.2812 0.2665 0.2665 0.2798 0.2887
‘*ijﬁ A EATF(y) | 1.2997 1.3009 1.3009 1.2997 1.2997
we a3 A5 (y,) 1.7500 1.7497 1.7497 1.7500 1.7500
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