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A Study on the Surface Roughness of Drilled Shaft into Rock in Korea
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SYNOPSIS : The domestic design method for the shaft resistance of drilled shafts into a bedrock is
based on the empirical method, where the uniaxial compressive strength of rock specimen is utilized
for calculation of the shaft resistance. This method has uncertainties in prediction of capacity of
drilled shafts and result in uneconomic engineering design. Recently a new improved design method
was suggested, which reflects important factors that affect the strength of pile sockets. Socket
roughness is one of significant factors influencing the shaft resistance of drilled shaft socketed into
rock In this paper roughness information for the shaft resistance design of socket pile was
suggested on the basis of statistical analysis of data measured from wall surface in the bore holes
of drilled shafts.
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Roughness Class Description
Smooth(R1) Straight, smooth-sided socket, grooves or indentations less than lmm deep.
Medium(R2) Grooves of depth 1~4mm, width greater than 2mm, at spacing of 50 mm to 200mm
Rough(R3) Grooves of depth 4~10mm, width greater than 5mm at spacing of 50 mm to 200mm.
Very Rough(R4) Grooves or undulations of depth>10mm, width>10mm at spacing of 50mm to 200mm
®3, Kulhawy and Phoon(1993)& 1% 13} o] FHAGASE, aF Fat7] 9F At Wlqw2pd el A
HEA A7) WE A, Ve AdsAs, Asae &

2]
o wgl e A9 (smooth)E
1.0, AR (rough) A%+ 30, BTN A5 20, F9 AL+= 0. At o]F Seidel(1996) oAl

BAsto] $HR AdAE o]l& wtgddts WS Aosid e

9] dEdEAre Ay EARE TAHE EA% 3
o, o}t YA AFER Qsle] hite] ZYE P AUE FAukdd Yt Bk AT Qe dF0) s
stA et
=
g f
§ L
rad L
£
g n‘SE,
@ F
2
=
< -
““'EL«L(
2% 1. Kulhawy and Phoon(1993)¢] A gt AAZR
B AdFdAe dutell 299 @Aeld LR Fu HgHo] 4Fge nixE A F Fod g
T F e A AV BEAE ZAEIAY. £33 2AME AE S o) &5 U AARAEALATDESY o
gER Zatgye] Ay BEAS FASIA dAC ALY £ As AW AFo] e nas] By

= A7 e

ZaEHA] A P iy EE E F ol golx ZEgy
Al ol & (razer profile gage)® t]AlE}lo]=(d

(digitize)ste] T2]33tA vt FFH o Z YAglo|zH FXRE

-432-



SARAStC] AW7 B4 AP sgom o F s)xel ARG wa WAL ALr] &3

o it

—
—
~—
[«
)
19
-

) A Az ogube] ZdE AFEALEY] FH
8 olzZE 2 Alzxd E(15cmx1bcm)E =239
- Tl A E(X 0;":% AEVE Ed o]

(2) A27 2Fe] dAgeld 2 - Huz A A A8E dolx Zand Aolx(dHe)A #yge
670nm, HASAHXE 05um)E o] &3te] 339 (lem?t4, 12emZ o) o2 tiR|efo)=3te} $=x]8}al T

3) | T4 2 AFre AFst 0 $A3E dHolgE o]f3ly 3xYoE wAlH EozN A
19 @4 AdART, HeldE B4 B4 os] 2 AZo|(segment length, A2 79 &o] &
Aote oY, 2¥ZelZ 2mmolA 120mm 74X W3 19 3 FRyE2 AR HiEEo

2 HF4S TaNch BARMARREY 94 927208 24¢ ¥ 249 2adold W@ A2

4) B4€" AE7) FAXNE Tl 2AE 259 HF ot o A aahAold Wi AR £
X Frst BAE T F olE 7|E9 dFAE(Seidel & Collingwood, 2001)<}

49

= ZARE gt 29" @R TE A gde AYrE AFHOZ BN olE wda:
ME2 AAYELH I 5, 20022 AEE AAEI] 93 Aotk WA U FFEETE ABHI
E& WiEdtd, dFo] g5d T IYste] WHS AP
2 7137 &4 2y 943 Me
ANANS | A39 | 45 | 39 |252F] 3y EAy Al HAA Agtz A&
Wy A 7355MPa
. o | TCR 50~95%
I 8% \werg| ROD | 15m | e gel i | LHAE Bemoata | ROD 07 11%
h Uit 350
FolgH] 0.25
TCR : 28%
- 5 All 22 "ol 1] | 2-#1:v) £ 5H(smooth)H .
2 BE | s Casing| 9™ |37 o& 2-#2:71 3 (rough) 3 & qRPleg\/I%Pa
TCRE 30%
3 PR ?})f_ot}' RCD 15m _ 3:#1 7'1{1(1'011gh)‘£‘5 RQD’\L‘_:‘ O%
° 3-#2: vl & gH(smooth) B B G * 75.1MPa~77.3MPa
wpa e Al | 4417 2 ough) ﬁSR:%
g HEA Mgl gy - W rou, D:1
4 A [ame) ReD | 2am | R R AR Y | G B e | RODL 13 s
RMR IVE R
= . = Z =2} —
5| A% sweino | ism | FHAGE T TAALGER o, s
=& Bmol | 6-#1:4 2 (rough) TCR : 48%
6 A&7 duier | RCD 15m | #HY (AF 2 =3 6-42 H%l(rough)‘iim‘ RQD : 6%
2RI WD 6-#3: 91 £ $H(smooth)® A | q, : 125.2MPa
2% s | TALEW 4R Y
7 |Ad|aee RCD | 1sm | S (i = =l TEE A% qu ¢ 588MPa
Q 2 Bl :
THRERY | g3y ey ww

-433-



g BFe Fue Fa slNedl S § Wehgo] slwgrel 2¢ F gyoz dgon AL &
e & 72 @A 177 ARl AAHQT E 25 A7) 4 Aol AAY @ AclH, 7
A4 BAE JHAe 4F L ATyl ue RRSW, Autgd Bl 4, BFAQ @] 27)
, bibetel @o] IAaRow, AFREEZE RCDF ) 6744, SACIY Tl 14zl

3. 7{&7| dioIEl &Y

3.1 M4

dut Ao AHVE AFF sty 9% Monash tEhe] Ay dube] ERHES YA ZolE ze
(chord)e] M2 AZE U= RoE o]43tAF tH(Seidel and Haberfield, 1995a, 1995h). @1 ZolE 2=
AA7] HE I8 203 AdAHE Hol, [ 2te N MEoly dow FAH A £ 9

Original _protile

I I I ]
0 4
Profile approximation with constant chord length, |,

a9 2. d%" oz o]FojA olAzd ZTaad, oy 3. /hEAe aFe dA
ol ZI% B H, wet TFAA, S 2= ARERE (Gauss,lan)E wel B¥stE Roz A, 9
of T WS £ F AL AYUE Hoz Mo, HEF pe 00 8 AHolth, 1Y 3% e o
A AR i A7 Eold g EFHA SpiE O A (DR FojAr)
sp = I, sin(sg) (1)

matA, ARV Folet AEE MR AU AAIE okun, Aot o] AYH oz ABTA
S 4 £ 9o Adrie Zrxst zﬁh—i«] Ll 2 Rog: JlReud Ay o Hu FF
EFAANZEY og 4 29 2ol +& + ot

ﬁ
&

gl
rlo o

[81=| < s, @

a9 39 AAYL nedstel ARY) Eold Au FEE e A @) Lo YEd & Ao

| 7o = 1, sin (| 8])= g~ (3)

i

4714, AR wold AUBTEE ZE AWY) 2489 Folo] U@ 22 g BHolW, v
sste] Y AL Eol, ArZ UEpd 5 ok
2 AFAE Monash thete] Wust 2ol FAH W@e o8¢ ALY 2L FaAsAch oA

e A (Dol gl 84 ZAo](segment length, WE A2 AL 77 304 Yuie ZolE ouhEz o
W ARV FEEolst HFAS AU 24Zo)lE 2mmolA 100mm7FR|(ZAR E BA R ]z
Elol= Zolx 120mm) HBAI7IHA AA7|e Htxo| Hide Haudds EAstar)

_ 1 . -1 i+1 " Vi

- n gll)’rl-l yzl; ( Ax ) (4)

-434-



17] H#=o] (mm)

&=

el A

]

Al

A71A, h

77} (degree)

3

i

ol A7

A4

g:

=o°] (mm)
%

=
ﬂAnO

m% A
—~
7= E®
v & _
T
N
4 S
Ay
< oof of
y 3 o

7|

32 A

2
o}

CERS

tel 3

3

F, T ol =

=
=3

2 A R6-#)E

(6-#2)% 71

H

/\]ﬁ

H 6 - #2

2]

(b) Al

6 - #1.

il

I
T

(a) Al

e} =

Ag AL

T
s i

ERLACIAE ol &

2E AR ZEE HolA =

SERE

= =y
25

< F

a9 59 6

2ol A

Jebd Rolth 29 59 6ol 4 e}

+ 50mm

]

ZJo

0

&
2

ofns
m

1

ﬂmo

e - —

e — e e, ———
—— ] —— e ———— —

6.0

5.0
4.0
0

100 110 120

10 20 30 40 50 60 70 80 90

0

2220[(mm)

~435-



e o T T e AL 141
18.0 ‘ : e Al 42
16.0 : A ] L] e AlE2-#
! B —o— A|H2-#2
14.0 - S e AEB-#
g 120 —o— AJEH3-#2
—— AlH 41
;ﬁ 00 —a— A|H5-#1
19950 Do ——— AlEB-#
6.0 ; | —e—AlHB-#2
—— Al H6-#3
o L4 W AT
2.0 ? —e—AlE7-#3
SSfisZi----oio-ioof A A 7-#4

0.0

0 10 20 30 40 50 60 70 80 80 100 110 120
240! (mm)

a¥ 6. 7137 AEe aa7o) WY i Witz W3

X3 faHold A7 Fo] HIEX 4 HTFXA
827 o
N 10 12 14 16 18 20 30 40 50 60 120
(mm) _
7] o] HFX
A7) (:'II(:I) Bt 1.22 1.33 142 1.52 1.63 1.77 2.04 2.28 2.55 257 2.57
7]{“-}7](d1)-"§i7‘i] 6.81 6.24 574 5.37 5.08 5.02 3.80 312 1.62 1.49 1.49
a9 5% 69 ZAERRE T @Y 1470 A dig 2hHold wE AHr]e] Huge] ¥ H
T2 50mm Z =AM FHEsE Aer EXFHJG. 22y ofeld ghe AlHe] Holrt 150mmel o
A gto]z 24 ZHol7k 120mme)B R o]59 JFo] X IHUAG 7t v Ao Agdu. =
oAw gt AEol ol27lole B4 o] &% Holy Fo] ofx FEX X Hel o FF ¢ g& =
Abell o3 =lste Aol Fastrt,
3.3 Mz} 7|EXRL HlR
Seidel & Collingwood(2001)€ &Rt ZUF 2 AAZNE I8 TdA Be vteh Zo] gMe Id54H
BES FE ALY wolge BuuAz ANSALG. 22N fE AL Folt Azl B A

StAlE AR E Rocket program(Seidel, 2000)2 o]&3to} HajAsted =&3 Zojtt
2 A" od9L Seidel 5(1996)d 3 A® WY olw, Ao H
Collingwood(2001)7} Blo] Bl S B %438lo] Argh ourZ gl i

W o

-436-



‘. Wi & Trem O S00, Detremaly onted Sock.

ol o

PILE - Shaft resistance tully mobiiised
.. PILEs.~ Full shaft resistance not mobilised
ANCHORS(D<450mm) :
- Sockets known to contain sidewall smear
—-—+ Seidel et al (1996)-Proposed roughness bounds
© = Proposed upper & lower (bound roughness' guidelines
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