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Analysis on Parameter Correlation of Joint Surface Morphology

and Study on Quantitative Classification of Roughness

FU Jianxin"?,SONG Weidong"*,TAN Yuye'*

(1. School of Civil and Resource Engineering , University of Science and Technology Beijing, Beijing 100083, China;
2. State Key Laboratory of High—Efficient Mining and Safety of Metal Mines, Ministry of Education, University of Science
and Technology Beijing, Beijing 100083, China)

Abstract: Taking the rock nature joint surface as the research object, the morphology of joint surface was mea—
sured and 3D shape of the joint surface was established. On the basis of this, five parameters were calculated and the
correlation between parameters was studied taking the root mean square value(RMS) as benchmark. Selecting three
morphology parameters, the method of fuzzy mathematics was used to quantify the roughness of joint surface, and the
roughness was classified. Meanwhile, the correlation between the morphology parameter and roughness index was
studied. The results show that the average height of the central line is proportional to its RMS. The relation among

the ratio of kurtosis coefficient, skewness coefficient, micro convex angle and RMS of mean height of centerline is
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power functions. The results of quantitative classification of roughness show that the quantitative classification index

and friction coefficient and friction angle have obvious positive proportional linear relationship. It can be used for the

estimation of joint surface friction. The relation among the ratio of friction coefficient, friction angle, the quantitative

classification index and RMS of mean height of centerline is also power functions. Through the quantitative function

relationship between the parameters, the correlation coefficient can be obtained, and then the estimation of surface

roughness and friction force of the joints can be realized.

Key words: rock—fracture ; 3—D morphology ; root mean square ; roughness ; quantitative classification
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Tab.1 The list of topography parameters of joint surface

RIS z/mm o/mm K S il(°) B/mm
D-1 194 024 265 -033  13.17 4.10
D-2 343 039 186 -0.63 1372 3.92
D-3 191 025 255 115 12.71 5.38
E-1 1.84 0.21 1.88 0.91 12.46 5.13
E-2 2.76 0.33 2.47 0.48 13.57 4.78
E-3 282 036 288 -030  13.8 471
H-1 208 023 171 039 12.27 4.90

H-2 2.53 0.30 259  -0.84 12.33 6.34

K-1 2.40 0.28 215 -0.37 13.05 5.53
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Tab.2 The parameter values of membership function

T i Blo
Wip
M C M C M C
1 0.15 0.075 4 2.01 50 99.01
2 0.28 0.121 5.26 1.256 27.78 66.23
3 0.53 0.121 7.71 1.256 14.93 66.23
4 0.78 0.121 10.28 1.256 10.2 66.23
5 1.05 0.121 12.79 1.256 7.752 66.23
6 1.28 0.121 15.3 1.256 6.25 66.23
7 1.58 0.151 17.81 1.256 5.102 49.75
8 1.9 0.181 20.32 1.256 4219 49.75
9 2.3 0.206 22.83 1.256 3.584 49.75
10 2.5 0.208 24.09 1.256 3.333 49.75
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Tab.3 The scale of standard weight
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Tab.4 The relatively grade of two yuan

T i Blo

o 1 0.8 0.4

i 1 1 0.8
Blo 0.2 0.2 1
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Tab.5 Correlation matrix
o i Blo
s 1 0.8 1
i 1 1 1
Blo 0.5 0.2 1
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A A1

A=(0,4,0,5,1) (20)
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Tab.6 The quantitative classification results
of surface roughness of rock joints

JR 1 2 3 4 5
LR 1-15  1.5~25  2.5-35 3.5~4.5 4.5~5.5

D-1(3.48) D-3(3.57) D-2(4.33)

X H-1(2.92) E-1(3.39)
25
OR ) H-2(3.42) E-2(3.87)

K-1(3.06) E-3(4.04)




130 PN === QSRR 1Y)

2019 4F

2.6 TIIEEAEREEEKES

AR 2 (21) A= (22) 7153 4 45 1 B A8 4%
FRRELRE BE >R T ECBTIL AT BT D) SE 58, ARG 8Tk
JRHHA

T/ N = tan @ (23)
S 2 T A TR Bl HT A B KA T s V AR I
SERTE L J7 RRR 0 T 5 @ DA A TR EE 45 £

A P (24 SR EE S8 DA

M =tan @ (24)

HSHURIEBNFE 7 Fiw.

®7 o JRFBEZRBKGERR
Tab.7 The o.JR,static friction coefficient

and static friction angle of joint surface

iFHYS o/mm JR EERRNE RSN @l(0)
D-1 0.238 3.475 0.690 34.70
D-2 0.394 4.325 0.733 36.19
D-3 0.247 3.576 0.696 34.87
E-1 0.210 3.386 0.684 34.54
E-2 0.329 3.872 0.708 35.39
E-3 0.361 4.038 0.718 35.68
H-1 0.234 2916 0.662 33.71
H-2 0.303 3.420 0.686 34.60
K-1 0.277 3.065 0.668 33.98
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