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End Bearing Load Transfer Behavior of Rock Socketed Drilled Shafts

z 5 o Cho, Hoo-Yeon

A A A Jung, Sang-Sum

qF Seol, Hoon-II
Abstract

The load distribution and deformation of rock socketed drilled shafts subjected to axial loads were evaluated by a
load transfer approach. The emphasis was laid on quantifying the end bearing load transfer characteristics of rock socketed
drilled shafts based on 3D Finite Difference (FD) analysis performed under varying rock strength and rock mass
conditions. From the results of FD analysis, it was found that the ultimate unit toe resistance (qmsx) Was influenced
by both rock strength and rock mass conditions, while the initial tangent of end bearing load transfer curve (Gin) was
only dependent on rock strength. End bearing load transfer function of drilled shafts socketed in rock was proposed
based on the FD analysis and the field loading tests which were performed on weathered rock in South Korea. Through
the comparison with the results of the field loading tests, it is found that the load transfer curve by the present study
is in good agreement with the general trend observed by field loading tests, and thus represents a significant improvement

in the prediction of load transfer behavior of drilled shaft.
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gridpoint o is k=T

{ Side B

S = slider

T = tensile strength

k,= normal stiffness

k,= shear stiffness

L, = length associated with gridpoint N

L, = length associated with gridpoint M

--- denotes limits for joint segments (placed
halfway between adjacent gridpoints)
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of FAY 2404 7MY & SAEA A E (R sk o] Aetstgo] A5 ot A, dRE EASH] 1t
0.1D 7|5 27171715 Yetlal glon, 2d5H A gk el Bl s AA S W=
& EFAT Qe 2UCIME 271718719 BT Ao Uehgron], ohite] 2UE @geRE A
AAG(HsHE 0.1D 7|%) 27 Hdashs 2e o 4 A SRR AsS Ggs] BAfshr] ffsiA ol 9
5. I LM AMENEDE TSR MY 2 RHEEA
AELS | Z5XHE | THEZo| | AHEYU0| Qu Em D RQD Qmax Womax/Dia st
No. m (m) (m) (MPa) (MPa) (MPa) (MPa) (%) LA
QIH E5 3.0 38.8 13.0 82.4 12,400.0 - 70~82 20.1 1.2 et
QM E7 2.4 40.0 13.6 30.0 6,100.0 - 55 18.8 3.6 Rl
QI w8 2.4 451 15.2 35.0 2,815.0 - 42 26.6 3.6 Rl
24P1 1.5 33.5 5.5 78.7 336.0 151.0 20 1.1 14.3 st
M3l S3 0.4 1.0 1.0 36.1 619.0 111.0 0 10.9 17.5 T XA 5
Mol S4 0.4 1.0 1.0 17.3 191.0 58.0 0 5.2 12.6 FEH 5t
Msali S5 0.4 1.0 1.0 15.7 163.0 58.0 0 4.6 17.5 FEH 5t
Mslf S7 0.4 1.0 1.0 57.0 150.0 - 0 20.3 11.0 SEx st
SE D2 1.0 13.8 1.3 47.8 905.0 204.0 0 7.0 1.1 SEM st
SE D4 1.0 13.8 2.1 47.8 2,752.0 835.0 40 12.7 1.3 S5 5t
SE D5 1.0 13.8 1.4 47.8 2,748.0 932.0 52 8.9 0.7 S5 5t
=3 M 0.8 28.7 7.4 29.0 4,871.8 2,630.5 70 20.9 3.2 st
MzE ST 1.0 22.0 21.2 39.7 12,300.0 - 74 17.2 0.9 st
o P 0.8 27.1 6.1 16.8 3,472.0 1,252.0 6~52 20.9 9.1 ek
o2 R 1.5 26.1 6.5 21.9 10,834.0 5,034.0 39 13.6 1.1 QHrer
& K2 0.4 10.4 0.4 56.7 2,810.0 548.0 23 2.3 4.0 ket
24 P3 2.0 42.0 15.0 36.0 723.0 - 0~40 15.3 2.2 ket
24 P6 2.0 49.0 30.3 36.0 723.0 - 0~4 14.0 2.5 QHbak
24P 2.0 43.5 21.8 36.0 723.0 - 0~42 17.8 3.6 QHbak
ST Rl 1.5 43.0 9.3 23.0 1,211.0 - 0 17.0 2.0 st
S R2 1.5 56.0 12.4 41.0 1,012.0 - 21 17.0 3.1 st
3hd H1 2.0 28.3 7.4 48.0 792.0 - 0~90 12.7 4.3 ek
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(Initial Slope, G2} T$] ZFATEHA] 4] 2 (quar) F-E-C.
2 o]0l 44 (Hyperbolic) Bele] T4E Aeks
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Qe ATE F2 olgdte] BAEAS AAstert

3.1 Z77|127] 2M R A

A Sholde) Qe o 29 A
59| 49, el AFE FeE mEs
steg, 27] 712717k w5 AdAE & <
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712 9151 Zo]A] Baquelin(1982), Gwizdala(1984)=
AR RES] B AIGE) B 3ZokSH|(v), T5217(D) 2]
g 27|7|27]15 Aetkslsl o, Randolph?} Wroth
(1978)= 27171715 ADANEe] 27] Adetd A4
(Gyot TEHA ()9 g2 Algtekieh olmf, Mgt
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A T ATkRREE] B Al
of gkt @ 4= 9tk

B ole] A ATh QRkTe) BAEAUE
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Qs ko] Al e o 4

2730l A Aoz dle g e 4= Ak 7]
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T ATkE 17 170 LreRysich oln) @gAlakAl wel
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Predicted G, (MPa/mm) Predicted G, (MPa/mm)

Predicted G, (MPa/mm)

10

®  Toe resistance fully mobilised (D > 0.4m)
O Toe resistance fully mobilised (D < 0.4m)

10
Measured G; (MPa/mm)

(a) Randolph2} Wroth(1978): R'=1.0D mj

10
®  Toe resistance fully mobilised (D > 0.4m)
O Toe resistance fully mobilised (D < 0.4m)

10
Measured G; (MPa/mm)

(b) Randolph?} Wroth(1978): R'=1.5D ij

12
®  Toe resistance fully mobilised (D > 0.4m)
QO Toe resistance fully mobilised (D < 0.4m)
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(c) Baquelin(1982)

a8 17. G2l oS4k SFel Hlw

® Toe resistance fully mobilised (D > 0.4m)
O Toe resistance fully mobilised (D < 0.4m)

Predicted G; (MPa/mm)

0 0.4 0.8 1.2 1.6 2
Measured G; (MPa/mm)

a8 18. M2k Gol oSt FHUS| Hiw

= (5)

o714 pri= H719H=1013kPa), a2} Bl AZolch
a9} B HARAE Fo) AP 4 glov], B o)
S A Hole o] AR EE a=T0, B-045 o]
E2ET 7 18 B AT Ak 27]7]87]
(4 (5) 32) % ghat S A Tlolelmo] 2]
243k wlmske] ekt 19 180)4 o 4 9%

W27 400mmols) AR Alelgiche 2 aTel

2

RIRALE: Thas B4AQ) ATHE ek, bt 229) @
eI TS B BEULS 1T 1 of
L ARAge] e Ao W

32 BI9| SFMERIRIY 24 2 A

= = Ad7e AR 2,
Ake] SR, et el A 5 el 25 o
HHo] ASASAEES THCE o] F oA o (Teng,
1962; Coates, 1967; Rowe2} Armitage, 1987; ARGEMA,
1992; Zhang¥} Einstein, 1998), Zoll&= &3}, A= 5
9,] O]—H]—v/] E/d ° 5}0:]
LT A A= Ao Zﬂ"&ﬂ‘ﬂ 0131 71zl X—ii’“ﬂﬂ 3
TH(Carter®} Kulhawy, 1988; FHWA, 1999; AASHTO,
1996; CGS, 1985; Geotechnical Engineering Office, 1996).
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ATASS SRS = U= A AR F5
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[ ] Toe resistance fully mobilised (D > 0.4)
i + Toe resistance fully mobilised (D <0.4)
@] Full Toe resistance not mobilised (D > 0.4)
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Measured qmax (KPa)
(c) AASHTO(1996)
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A el ol §HI G 71 qua AHYA %4 4848
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H 3l AQHA](Coates, 1967; Rowe?} Armitage,
1987; ARGEMA, 1992; Zhang¥} Einstein, 1998)2] of| =
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OAF AJFWE-L 2H(FLA P1, AFS) P)Hola} Helgt A
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Aol =4 2 AL d 5 AUtk o= dFUSA
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J8 21. RQDet 214 M Wt =4210| BHA|(After Priest & Hudson,
1976)

71E 97 D B SXsNe] BAE, o] 298
BYEILEY qra®] FFAAE A P, B
W) 717, BASHO 7197], T4, G FRE
AOFFF 5 glom, B ATAE @ A5 dlojel]
ol :0] Akt At L AT HGHE wefste] ¢4
o) 7, BALH 717 B BEAPS 74 JPAE
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max pa D a
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W ASHAE
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7 Blgme] WEse] o=1)® AT
5 2, Priest?} Hudson(1976)©] A|¢HsF RQD2}
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33 2d] Aslols Aol ghde ek wf AA| Skt 2 A9 AEAEAE(q), AR AIS(E), RQD
= g 2 @ 71 Ao 2hA, & AjrAEo] =45 AS) 59 o9 @ 54" 9 S8A
AAASS A5l ol 71E A AR o 73 FAAH () H EFEAF R GO g TG
ol FaET ol @A AstAEATte] vlaLofA A (Woma/Dia) & 3 70 ROF5F] LER T o] 7] A,
T eRoleh 4= Qlok E3 2 HoA AMH ArES A Al A&t shsAlolek B Ay ghe2 ARERAL
Adkd = dAARE EYE AEeER g 23 9 @FASAE 23 SAHE ol SAl(gw
off ol =ui HH3EZ Q] ARKETRY, ek Qhakehel curve) 7|22 AT
Sl 19 24 HuRgle] 2YE AT A sk
ol FA(AFAAH-H 9] A S At 2 AolA
4. SETYSINEAR2IC| HIME 6t MUAS Alret A slgdole H 71E A4S 6 3

2 Ao A= =foll A AAIE 27) Ao AErd
= A Aatet sksdolsiA Axpete) i
AE Fotol, & AFtollA At A s ol
o] Bi/de ASStAth £ 7159 AltAE oA
vl A ske] AlokE Addtstaidolgtaee] gotd o Fill/
A= S HESHHE HaLo] 288 7]E s S5 A Residual Soil
ol Bd, 2717]1&7] B @ STAGAAE
A4 & 63 Zth —
Gneiss [SW]
41 B SIS AR Gneiss [CW] |
Gneiss [MW] |
EE AAoIA alE 129 AlFESS 2% 800mm, Gneiss [MW] |
o] 28 7m=EA] HOFRl Hupete] oF 74m Y=o 0.8 m
ULk AHE=] A SERS f.ofshd 19 233} . 2 23 BE A0 AETA U A=

E 6. HuEMo| HEE MGIEH0RS: 22, G R Onax LA

No. g—w model Gi Qmax

= A7 Hyperbolic Proposed Proposed
ZIZed 1 Baquelin(1982) - Zhang} Einstein(1998)
(Existing 1) aquelin ang} Einstein
J1Egd 2 Baquelin(1982) AASHTO(1996)
(Existing 2) aquetin
J|ELE 3 . 1) o

- Castelli(1992) Randolph2t Wroth(1978) Zhang2} Einstein(1998)
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1288 4 Castelli(1992) Randolph<} Wroth(1978)” AASHTO(1996)
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1) R'=1.5D

E 7. R § MOSEHOIsE U 2SS HIAR)

k=S Qu Em RQD Si Omax Womax/Dia
No. (MPa) (MPa) (mm) (MPa) (%)
=3 M 29.0 4,871.7 70 91 20.9 3.2
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