] jcmik

#F S 2011,29(24) iff 3R ik 3 (Articles)

o A B HDRS BE ) 53 TB SN 5 A
NNl pi g

BE.ZHEUFH, KM

PhHRERRE L THELR, KV 410083

BE SATHANERERYMEGRET ABNEENTERR EAHENSATERANEREN TN ERA N RS EIEE
BE, RESEER, EATEREEESMEE, TR REYHREATERONERE, EREATEREERE—RAEFT
BHBHEMSEER, A, RESHESH(HHER DMEE ANSENERZIRENT N, AXEA=ZHREH AR HRNA
# 10 M AR R E/KHE (R4 100mmx100mm—1000mmx1000mm), &R KF,D #1 A MR R T AR/, S HHBE
RERE,BFE—ITHRRR, F6FEEARART KEKEURNEREMEATEREHEEENZ N, REATZEN S
ME&ERE,

XEW XEARE;BEMNE;SRNE; S RER,; 8E; RERMK

hESEE TU4b5 IR A dol 10.3981/j.issn.1000-7857.2011.24.008

Analysis of the Fractal and Sample Size Effects of the Rock Joint
Surface Roughness

CAO Ping, LUO Lei, LIU Taoying, ZHANG Ke

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract The surface roughness of rock joints is a major factor that influences the rock mass deformation, displacement and strength. So
its determination is very important for the evaluation of rock mechanical properties. The rock joint surface may be assumed to have fractal
characteristics, and its fractal dimension can be used to describe the roughness of the surface joints, but the surface roughness of rock
joints generally does not strictly have the nature of fractal self—similarity, so, the measurement results of surface fractal parameters (fractal
dimension D and the intercept A) would be affected by the scale. In this study, the 3—-D superficial laser topography instrument was used
to scan samples of 10 different sizes (ranging from 100mmx100mm to 1000mmx1000mm ). It is shown that both the fractal dimension D
and the intercept A are indeed scale —dependent, but the scale effect and their values decrease with the increase of the size of the
sampling windows, and a limit size exists. Considering the rock surface size, the sample length and the measurement scale on the rock
joint surface roughness, an acceptable solution for fractal measurements is proposed to assess the properties of rocks.
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Table 1 Correlation formulas of JRC and roughness or
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Notes: Z—the root mean square of surface contour; SF-root mean square
offset distance; R—elongation; L~ coutour curve length; Li—coutour linear
length; L—the sample length of structure surface; Ly— the sample length of

lab size structure surface.
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Fig. 1 Sample and scan result for marble sample
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Table 2 Dimension and the intercept for samples of
different sizes obtained from the experiment
and the numerical analysis

HAERS D D, A/mm A Jmm
/(mmxmm )
100100 24207 24032 00188 00185
200x200  2.374 23554 00179 00172
300x300 23193 23240 0.016l 0.0166
400x400  2.285 2307 0.0149 00158
500x500 22721 22998 0.014 00155
600x600 22664 22966  0.0139 00155
700700 2.267 22042 00141 0.0154
800800 22779 22938 00146 00153
900x900 22687 22932 0.0141 00152
1000x1000 22822 22928 00148 00153
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Fig. 2 Relationship between the fractal
dimension D and the size of the sample
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Fig. 4 Fitted curve of experimental data

22 MEEREKENZW

T4 AR X 150mm AL B A BRI 4300 4% A5 B Ar
4 0.125,0.250,0.500 1 1.000mm #E 47 #OC 434 & | 4R )5 78
AH I A 7 1L 43 591 B 25,50, 100, 150mm F 4 36 FBl 4359031
A% D FAE A (K15 & 6) .,

W5 Bz, 8 450 D — M b i o 344 4 8 0 1 2
A8 B A 8 K AR, IR 6 A AAS SRR A Bl ) 4k 3 1
B A B0 22 60 AR BORL R BB e, SR, AR TR B I R
J& DA KR R E A, S PRI K R R & A
1k, BIEAT B 8 0 RBERL R

- /f'f I —
A —

—= Ar=0.125mm
®- Ar=0.250mm

1.24 F —A— Ar=0.500mm
¥ Ar=1.000mm
1.20 L L - '
40 80 120 160
£ JE/mm

E5 REMHEBMAOTEY DR ERN
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