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A Study on Characteristics of the Unit Skin Friction Using
the Wall Roughness in the Soft Rock

T A & Hong, Seok-Woo
. Hwang, Geun-Bae
Abstract

In the case of the drilled shaft, one of the methods for calculating unit skin friction stress of rock socket parts is
to measure the roughness of the excavated face. This method is to estimate the unit skin frictional resistance using
a device which measures the roughness shape of the excavated face in the excavation step. In this study, the roughness
shapes of the face of the rock socket part in the drilled shaft were measured directly in the perforated hole and the
results are used to identify the characteristics of the unit skin friction of the bedrock. In addition, the static load test

and the load transfer test were performed on the same pile to verify the result of the roughness test.
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Fig. 1. Horvath Roughness Model (Pell et al., 1980)
Table 1. Estimation equations of the ultimate skin friction by design codes
Division Skin Friction Design Equation Condition 1 Condition 2
0.65p, ( )05 < 0.65p, (==)°F Smooth Rock Socket
FHWA Pa Pa
(1999) A
% _ =0.8] T(L )]0 Rough Rock Socket
UCLU r L
Cana.dian.Foundation upa(ql)”" a,< ) Smooth : 0.63
Engineering Manual b, Middle : 1.41
(2006) 0.05f/ a> f! Rough @ 1.91
General @ c=1
;:2%\1\/6&)\ pac(q—”)““r’ Lower value : ¢=0.63
Pa Artificiality swelling : c=1.9

q, * Uniaxial compressive strenth, f,
© Roughness factor

. Skin friction per unit area, Ar

st=XBtEsel=2d N3sE Hi2s

 Average roughness height, p : Skin friction Resistance Factor,
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(a) Concept map

Table 2. Specification of Pile

Fig. 2. Characteristics of soil
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(b) Examples of results

Fig. 3. Rock socket Roughness test fundamental concept
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Fig. 4. Rock socket Roughness test Sequence
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Fig. 5. Result of roughness test

(b) Roughness measurement

Photo 1. Roughness field test view
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Table 3. Roughness factor and Skin friction

Average Roughness Height, Ar (mm)

Roughness Factor

Unit Skin Friction (kN/m?)

24.79

0.0105

2,620

uho} o] glgle] Zo] WAFOR S00mm WS 274
shict.

Fig. 59] A1}= Fig. 19 =A|gt Horvath Roughness
Model & o] §3 2ol e Hats} 148 Selo]
Table 31} Zro] A2&7] ALRF)E =35t} Table
33} o] AU ] Aok TheIFnlE RS 2,620
KN/m* 2 AFY =] 9]k

5. AT AE AS Eit
4343} g AN BFI] stel BUT A

AUFE(Z] 7 1,000mm) o] diste] AAEIAE U s
oJAEE AT

GL
0.00 R
_ACT COLUMN_|
-10.00
‘1IIii'uEnIEﬂ
-20.00
Excavation Level:EL-12.81m
e 1 layer GL.-23.900m
g | i 2 layer GL.-24.900m
K Soft Rock e 3 layer GL.-25.900m
4 . s 4 layer GL.-26.900m
g U A
-30.00 | Pile Tip GL-29.01m

Fig. 6. Installation location of load cells and load transfer sensors
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(a) Load cells

(b) Load transfer sensor installation

Photo 2. Installation of Load cells and load transfer sensors
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Fig. 8. Result of load transfer test
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