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Generation of Roughness Using the Random Midpoint Displacement
Method and Its Application to Quantification of Joint Roughness

Seo Hyeonkyo, Jeong-Gi Um*

Abstract Quantification of roughness plays an important role in modeling strength deformability and fluid flow
behaviors of rock joints. A procedure was suggested to simulate joint roughness, and characteristics of the roughness
was investigated in this study. Stationary fractional Brownian profiles with known input values of the fractal
parameter and other profile properties were generated based on random midpoint displacement method. Also, a
procedure to simulate three dimensional roughness surface was suggested using the random midpoint displacement
method. Selected statistical roughness parameters were calculated for the generated self-affine profiles to investigate
the attribute of roughness. Obtained results show that statistical parameters applied in this study were able to consider
correlation structure and amplitude of the profiles. However, effect of data density should be tackled to use statistical
parameters for roughness quantification.
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FHE, A5k W g 59 )51 o et =
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TS AW Aol iRt AEA A= de A
7] Alex(Barton, 1973), SA% AZ7] st E(Wu
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Morgenstern, 1979; Jones and Guirguis, 1979; Dight
and Chiu, 1981; Maerz et al., 1990; Reeves, 1990;
Lee et al., 1990; Bae and Lee, 2002), g wu}z}u|
E|(Brown and Scholz, 1985; Malinverno, 1990; Miller
et al., 1990; Power and Tullis, 1991; Huang et al.,
1992; Odling, 1994; Den Outer et al., 1995; Kulatilake
et al, 1995) Fo] ¢HA AeHo o|3¥d Z=nYS
Foko] A=Ak 3 2ol AARkeE] AR A
ZFslof] thgt A-HLee et al., 2011; Park et al., 2012)
7h #hdrs] = Qloh

Barton(1973)0] A|tst A2] AA7| A4(JRC)= Xk
A A HY| ojAdA AR Z2IUS 0-20 HL 9
¥ AZ7] T (Barton and Choubey, 1977)%} vl
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test)= FeF Halol| oJa 4APgEct oy ATAES #
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2l/do] om AAAIFE o3t JRC =4 HA] Azt
120 o] JRC #& =&t 497t giigoln=
AlgAo] 7S A7kt Maerz et al., 1990; Miller
et al., 1990; Hsiung et al., 1994; Kodikara and Johnston,
1994; Kulatilake et al., 1995).
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= @AZAH(box counting method)S ©]-&35fo] A2
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7h RIS B HE RS B EE sl
A7)/ K(self-similarity) ZH o9t 2.8 715517] of
golet. el elwo) AL| memele A7)t
g meuelz FAFs] ofeien Al mag
zaudol| 28 7hset gtetulE API7EE ARES)
ofgttt. meld metulels $A% sletolelel ]2}
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o] dt= B ahe-gk(fractional Brownian function)
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AR L, o] AT AAE ol Hake
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Bkl ofa e A7) Z2ade A7HA
zeg o] A2l Aldo|cl(Saupe, 1988; Voss, 1988).
ueke mmsiale AASISIN WS A
HEH-O. S22 9] W(random midpoint displacement)
SHgHo]cHFournier et al., 1982; Fox, 1987;
Saupe, 1988; Voss, 1988). o] o= S
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Fig. 1. Generation of a stationary fractional Brownian profile
using the random midpoint displacement method.
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Fig. 2. Examples for stationary fractional Brownian profiles with different (a) D and (b) o.
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Fig. 3. Examples for stationary fractional Brownian profiles with different (a) GL and (b) L.
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Fig. 4. Generation of a stationary roughness surface using the random midpoint displacement method.
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