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STUDY ON ROCKMASS JOINT CHARACTERISTICS OF JIJI QUARRY IN
BEISHAN, GANSU PROVINCE

YANG Chunhe, MEI Tao, WANG Guibin, YIN Liming, BAO Hongtao
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan, Hubei 430071, China)

Abstract: Jiji quarry is one of the candidates in Beishan area, Gansu province—the preselected area for Chinese
high-level radioactive waste repository. Data of 13 012 joints of granite are mapped by comprehensive joint survey
method in Jiji quarry. According to the two faults, Jiji quarry is roughly divided into three regions where the
structure of rockmass is homogenous and two regions which are influenced by the two faults. Based on the theory
of the circular sampling window, the computing program is developed and is used to analyze the diversity of the
mean joint trace length and joint trace midpoint density in the both sides of the faults. The boundaries of the
rockmass structure homogenous region are determined according to the influential range of the faults; and the
mean trace length and trace midpoint density of each rockmass structure homogenous region is calculated. The
optimal joint sets of each rockmass structure homogenous region are obtained by rose diagram method and
equal-area upper hemisphere projection method. The probability distributions of joint dip and dip angle can be
effectively fitted by normal function; and the joint dip angles are mostly steep. The joint spacing of each set of
joint is calculated and can be effectively fitted by negative exponential function. According to “suggested methods

for quantitative description of discontinuities in rock mass” (ISRM, 1978), the joint spacing of each rockmass
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structure homogenous region is wide. In this study, attention is focused on the rockmass joint characteristics, such

as orientation, trace length, trace midpoint density and spacing. The quantitative parameters which can be used to

describe the rockmass joint characteristics are obtained. They are essential for further research of the mechanical

and seepage characteristics of rockmass.

Key words: rock mechanics; high-level radioactive waste repository; Jiji quarry; rockmass joint; trace midpoint

density; mean trace length; joint spacing
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Fig.1 Rockmass structure homogenous regions in Jiji quarry
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Fig.2 Distribution of joint trace midpoint density for region II
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Fig.3 Distribution of joint mean trace length for region II
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Table 1 Average values of joint trace midpoint density and mean

trace length for each structure homogenous region

X o /m 2/m°
1 14.834 0.0340
11 14.398 0.0387
1 15.167 0.0340
v 15.667 0.0408
\% 12.184 0.0414
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Fig4 Dip rose diagram for region II of Jiji quarry
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Fig.5 Distribution of joint polar points for region II
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Fig.7 Fitting curve and formula of dip for optimal joint
set 234.46°/74.93° in region II
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Table 3  Fitting parameters of dip and dip angle for each

optimal joint set in regions I, II and IIT
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Fig.8 Sketch of actual and apparent joint spacing

Gt RN R AT 3 XA A B ] RSP B (N
PAE 2, P 25 382 1 B ) AR o 3 2 A bR B
11 [X 234.46° /74.93° YL ) BE L& th R A4 A
R 9 Frone. KA 1, 1A X AR AP
(1) 6] B~ SAE ANRR I ZE AR B (3R 4 TR, oA
AT FREOR B RS, UGS E R 4 B
TNo KR RAT T, TR X A5 344 a1 R Y ok 60~
200 cm, %M ISRM $2H 1) Cofi AL E A
RTETTEY (1978), KA1 8 X 717 BRI
FoEim, PR sk B,

07

04l \ y =0.739 470739 4

0.0 1 L L L
0 I 2 3 4 5 6

(] /m

B9 TIX 234.46°/74.93° (RAAL Ml BRI A 2k [ 2450
Fig.9 Fitting curve and formula of spacing for optimal joint
set 234.46°/74.93° in region II

x4 Kyl TOAN I XAARIAABE ] ERGE v 45 2R K
WEZH
Table 4 Statistical results of joint spacing and fitting parameters

for each optimal joint set in regions I, II and III
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4 320.19°/67.05° 1424 1.424 0.7877
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