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Abstract As an important parameter to characterize the fracture characteristics of rock mass, we characterize the
fracture rate from the linear, surface and volumetric perspective. However, the available linear measurement
method and statistical window method, which obtain the linear and surface fracture rate from 1-D or 2-D
perspective, have the disadvantages of randomness of measurement results and limited application conditions. And
the existing method of volumetric fracture rate also has some problems such as poor practical application and high
cost. There is still a lack of easy-to-operate method to measure the rate of fissures in the field. Therefore, a new

sphere method is proposed to measure volumetric fracture rate of rock mass in the field. Due to the unique tectonic
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and statistical regularity of the structure and diagenetic fissures, the sphere method observes each group of fracture
occurrences from different directions. The development of the rock mass can be statistically inferred by measuring
the developmental characteristics of each group of cracks on the limited exposed surface of rock mass. And its value
can better reflect the development degree of the internal crack of the local rock mass. In addition, the spherical
method can obtain the true value of the gap width and the gap spacing data along the normal direction of the fracture
surface by using the patented instrument at the field. And the flatness of the exposed surface of the rock mass affect
the measurement result hardly. Taking Dalongshan quarry in Anqing as the study area, field measurements of
spheroid method show that the average volumetric fracture rate is 2. 286% and the overall difference is concentrated
in 1%~ 4%. The method can realize rapid measurement on the basis of more convenient operation in the field.

Combining the actual situation of the study area and the results of error analysis, the sphere method can reflect the

degree of fracture development at each measurement point in the study area.

Key words

0 51 &

AR A5 RS (DRSS CEHA
ARFCE ) R4 R L AR RN R AL T 1 7 A 1Y) 25
(ERAESE, 1995) 0 RBURME N WA B A H
FEBE N H Bt , FE S P A 7 A b 2 oK
AR TRECRATAE, 2006) SR TR U FUTR (45
KRR, 2001) 5+ T (HIRCE A, 2002) A M
Wriak (A5, 2017) SRl TAEI H

R R R R TR AT S R 2 S SRR B
HLIE JES SRR A, i TR IR EOR B
B, AR R o BCSCES A TR DR RS A F ik . H Al
BT Rl A B L S T2 A A Rk
BEAT N, 78 TR S e vp TN 4R 75 e it
w ik (RS, 2013) o IR EE e gk A
WA H T ROk TR B I L AR, I i S 2k
FHEC 2B JLARI 2 K ( Priest et al., 1981) , il
SR — A T, 25 R 1 R 5 2 BUE 1) 3
J7 1) b B A ZRBIT oy EA), BID R R R (2
WSS, 2014) o GEit ki e R BB N K Y
B Sk VR Bl 7 B AT B P sl B G 6 1, I
FigE F A YD SO AR B T R ) L
24 (Zhang et al., 1998) , i iy e ¢ it — 4k
JEE , 4 RAAE (Y 2 B 1T B PR 8 Sk T T 55 2B
TR A HE A1, BT LB

(EIN ek AN GE T 1 A7 AE AR [R)E: (1) b
W05 7 12 R DA — 2 A A S S T R TR T
B0, O R BUA TR ATRR B A 7 I 0, R
AIRE I — LGB BRE B (2) A R
L5 R T IE A, BT B 58 (LB 8 ) A2 T 2B

Volumetric fracture rate; Sphere method; Field measurement; Dalong mountain

BRSE . EEFNRBI R 2 5 R i g, B S I
ERE AR (1), BEE B SE 0 R 2™ A R
w225 (3) M4 R HA BORREHLIE, 2 U [F) 7
AN RN 2 e T 1 20 A5 20 A [a] g )
SR (4) BPANE AR I B 22 A2 52 B 2R PR A
FTERVEE TR, A B 28 R H Boh DRI , 2 %2

B AR o
Bk m
L s
IERR B 2R

Bl 1 RSB RS SR BN LB 5 5 M B 9 11 X 1)
Fig. 1 The distinctions between true-gap-width and
pseudo-gap-width of fractures which are orthogonal or

oblique to an outcrop plane

IR R A PR BE I R BLS AFE SRE
WA R Z L, Al DU B R AR R N 2B 14
KA HZ AR LT R 5k BT5h L ER
UL B BOARIK TR, e = 45 B — 14
MELLINSE (925, B AT H I E T B 32 20 B 1L
5 (BURAE, 2015) =2 5 BADLEOR (51215 45,
1998; “RIGERAF, 2004) (I T4y MR AL BEFY
Tttt 5 2B R (Y B A, 2005) 2%

BRERIETE A R R Th 2 sl a I, o AT 2R
BRAGAL I 25 SR AN IR L5 0 I (A
AE S B FL BRI ) 2 B T 1 D0, AS ) B AL A7 L 7



12

Journal of Engineering Geology ~TIAZX 54k 2020

PR LR 2 RO ATFEAR KA BEALIE . i 2 T
B ST R B S BT ) = HE R 25 AR
TR TR i 3 ALk 3L ) BR324t 7
ARG, Tt BORZORMSAS B i o, AT AR
SEERN o PR H TSR 2 B0 T PR A R R R
SO T3k, O AR SCH T — Mg i B A B
IRE S A B AR T i —— BRIk

1 BRAREE I & i B
1.1 S ZYpERE

FRT R T AT R R ) S, B AR
AT F4) 3 S4B R 4B AL 2B e R PR S AN
[Fi] o5 R F 2R e HG 3 A1 R AIE L R B R RS [] (kA
A, 2011) o FYTE PR B T 4ot & B 1 1R
FRMTEA A R B 77 A MR, 23 W] 43 A 32 46 1
N ST, — B EOR , AT A 2 A AR . 1
T PR B RHIE B RIS — e B, B AE [W]— 1
F4 35 b T IAE I TR SRR A B A — e &R
PE, [RIZH 2B PR B B B Mk B
ARTARINE | X SR & 2B AT RE R G 3 3 A 1)
LAl (2R3, 2005) i H T RAER (XL H
TR A ) A ZRL T | G0 g 2L 0 45 4 2 7 R 1 )
KT AW, FEE DR E FARE R (R
TR, 2000) , BOA MRS, AN BA G

DITEBFSE 3R, 5 AR p 2R 1 1) TR0 A 1 A B
WAE 55, LR R BT AR R (R R AR,
2004) . HER) AR AP S KA M R B R
I, AR L5 00 5 11 2R B 248 180 Sy ) 38 A TR B 4
T SR B T4 TR T AR 7 0 A R

P AR L5 2 2R B0 7 B A A A
PR BR R B T SR AE , UH 8 545 1) 1 24 i B2 b
POMEE A (1) Ty B o T s R R A8
S0 7 W PR RN AR 5 (2) ZH R AR —E JE N
[FESFA7 AE Z2 2H 24 B0 B AH 28 U1 E B 25 [A) 24 B I 2% 5
(3) UIZEE : 4B AT W 2B I 7E AN [R) 20 43 1 8 A
KA, DIEIARFRFEAH B EE
1.2 WEEFEE

R RNI— BB RE A 2 A7 %
Bt , [7)—ZH 2B AL A 7, 2% 2H 24P B AR 38 3, 4
RN S R 2R 2% . BEBR R ITIAR SR AE — 2 T
W EARR 5 R BR A A VI FE N A RS I AR A, 2

REAS 7 0L S5 W0 8 A3 B 20T 28B4 T 149 /N Vi T [X
(VG A, 2006) , A R R BR 2 BEE DH I IR
SRR TRE o AT BRI CIATE SN B
PR IS SE AR, M GE TN R XN B TR 1A
1 2L B AR AT M R R AR R

DA —41ZRB (AN Ly, Ly Ly, - BT BT O
11, A 2 S BRE AR S A R T, 7T LGOI T % 2%
LERBIHAAT LI (18] 2) o BEHOHL P — BB
BV S HE T (1T AO,C) | ] — 2H R BT T 3 {2
AT, SRR ) FPATEI (L, Ly -0 ) 5350 0
S LU T B v T B RS (H, L H o) R LA
KA AR (R, Ry, ) o PRV I 1 AL
XERLBRGE (nyyny o) BOFRBLE AL TS 2B 1A 5 o0
BRASE AT, [ 32 45 1SR SR R4S B2 41 4B 5
FATCERAZ A AR, 1 100 AT AT 532 2 2 B T 12 1]
B o AN e A B A 30 EORH &35 4 T 3 1k 2H 2R
Z U, GETH SRR I ) (R R B E R i 4
RPN IELTT 1) my B A FARDL o

Bl 2 4RI & U R

Fig. 2 The schematic diagram showing method of

measurement in a 3-dimensional sphere
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