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Tab.1 YUV dimension and ultrasonic speed

YUV 4%
T YUV 4t A W (km/s)
T TH 2
S1 2.6544 2.7047 5.3591 2. 898
S2 2.6233 2.6430 5.2663 2.782
S3 2.5601 2.5943 5. 1544 3.077
S4 2.3394 2.5894 4.9288 3.571
S5 2.4222 2.3926 4. 8148 3.416
S6 2.4436 2.5529 4.9965 3.198
S7 2.8414 2.7831 5.6245 1.528
S8 2.8127 2.8266 5.6393 1. 885
S9 2.8084 2.7993 5. 6077 2.083
S10 2. 8066 2.9125 5.7191 1. 354
S11 2.5032 2.5648 5. 0679 2.916
S12 2.6510 2.5782 5.2293 3. 004
S13 2.6690 2.6268 5. 2958 3.012
S14 2.5427 2.5180 5. 0606 3.371
S15 2.4782 2.4215 4. 8996 3.416
S16 2.6736 2.5971 5. 2707 3. 004
S17 2.5723 2.5795 5.1518 2.703
S18 2.5421 2.5524 5. 0945 2.716
S19 2.5918 2.6458 5.2375 2.738
S20 2.6836 2.8009 5.4845 2.911
S21 2.6652 2.7247 5. 3899 2.704
S22 2.7333 2.5643 5.2976 2.811
S23 2.7347 2.6205 5.3552 2.931
S24 2.6024 2.6032 5. 2056 2.823
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Experimental Study on the Influence of Two Rough Parallel
Joint Configurations on Ultrasonic Wave Velocity

LI Ye-xue'?, XU Fu-wei', MA Yan-xiong®, ZHOU Wei'
(1. Department of Civil Engineering and Architecture, Hubei University of Science and Arts, Hubei 410053, China; 2. School of Civil and
Environmental Engineering, Nanyang Technological University, Singapore 639798; 3. College of Water Resource &. Hydropower,
Sichuan University, Chengdu 610065, China)

Abstract: Based on the interdisciplinary theory of graphics. iconography and fractal geometry,
adopting colour unit from iconography, drawing on the idea that colour gray value is indirectly
corresponded to joint surface height, combining fractal Brown function, a method for calculating self-
affine dimension for indirectly describing joint roughness-YUV dimension is presented in this paper.
Based on above mentioned method, the YUV dimensions of 48 rough surfaces taken from 24 jointed
rocks were calculated and fractal characteristics of joined surface geometric configuration were
analyzed. Based on ultrasonic experiment of rock sample with two joints, the influence of YUV
dimension of two joints on ultrasonic wave velocity was discussed. Study results show that the mean
value of ultrasonic wave velocity increases not only with the decrease of any single joint YUV
dimensions, but also with the decrease of the sum of two joints YUV dimensions. During the process
of dimension decreasing, although the wave speed continuously increases, but the increasing rate
gradually decreases. When the dimension is reduced to a certain value, wave speed does not increase
further and approximately approaches to a constant. Through comparison analysis, the mechanism
and cause of above conclusion are explored. The process of dimension change from large to small can
be compared with the process that the pore defect of joint surface is gradually compressed and
distributed more and more regularly. In this process, the numerical representation of quantization is
just the dimension number decrease. So, when dimension decreases, the pore defect of joint surface is
gradually compressed and distributed more and more regularly, which results in the increase of
ultrasonic wave speed and approaching to a constant.
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