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(a) fracture seepage instrument; (b) (¢) The cement fissure

Fracture seepage instrument and crack
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Fig.3 Relationship between flow and water head loss
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Fig. 2 Structural diagram of the testing system
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Fig. 4 Herringbone cross crack model
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PR £ 1/ 43 JFE b(mm) A Q (L/h)
/RSB0 ) W PR R Ee X3
0.6/0.3/45 9.54 3.53 9.63 1.20
0.6/0.3/90 9.90 3.54 9.84 1.14
0.6/0.3/135 10.14  3.80 9.39 1.10
0.6/0.6/45 9.84 6.63 8. 64 3.27
0.6/0.6/90 9.67 6.75 8.31 3.24
0.6/0.6/135 9.24 6.48 7.98 3.15
0.3/0.3/45 2. 69 2.30 2.03 1.29
0.3/0.3/90 2. 69 2.25 1.98 1.32
0.3/0.3/135 2. 60 2.10 1.92 1. 34
0.3/0.6/45 1.68 3.15 0. 44 2.94
0.3/0.6/90 1.74 3.03 0.39 2.70
0.3/0.6/135 2.22 3.30 0.48 2.88

S8 v A2 SRR A B IR B DR T [R) A A D0 T R A i AR Y T R B Y i o BRI B — 2R
A5 2 B2 1) A7 R8T 2 3 (B3 ) S 2 DA BT RE B ORI . An &L 5 P L 1R 28 SRR K
TS K I B RN R IR B I (R i Q SO E Q Z O AR Kk 2.

N3k 2, 55 AL 5 TR IF AR, #2 o # 3 B & £, 0. 6mm R 55 B i HE ol 0. 27~



580 S, (2016 4F) 45 31 &

0.30, 0. 3mm ZEPIS5 MK H Ry 0. 37~0. 41, B Iy A5 RF /K G 1) £ 2, th F 24BN BE s DL Je 2
BB ) 52 ) o 358 43 K IR 1) 8 3. 38 SRR 5% I O o L 5 R IR T A G, T ROK L % B O BB/ L T
W 7V R K B ) VA BRI 3N . 55 T 24P B AN — SR, 38 S R B 24 B P A 3 o o RO
Y 80%~90% 5 b,=0. 6mm.b; =0. 3mm B £ 2 (3 & 5 2SR 90%0, 1M b, =0. 3mm . by =
0. 6mm I # 3 A3 5 B R 80% ~85 % s Bt i /E AT & K Fia#. WK 6 iR,
FESS XAE 0=45°,90° 135" Hf 24 i 5% % Ui ik bb L AR ZE 5 78 [R] — AKOF- L 78 38 AR 14 ) 3 7K Sk 5 2k AS B 58
AR AR
159 —c v v — v

—— il =
1 %X

—v— 4 SLifi#3
—e— 41 Wi

. L

—a— b, =(.6mm. b\—()..?mm.
—e— ph=0.6mm, by=0.6mm
—b— h=0.3mm, b=0.3mm

—¥— b=0.3mm, by=0.6mm

S
=2
L

104

\\

SRRt LE (#3/41)

|

\

O (L)

0.2
v—""'f"f‘
2 4 6 8 10 12 ' | y ' :
A EIES # 2 iﬂm i 133
15 S SRS AT BRI 6 BB B S S R

(b= b=0.6mm, §=90 Fig. 6 Relationship between fracture bypass

Fig. 5 Relationship between flow of crossed and .
flow ratio and cross angle

hydraulic gradient(f = b;=0. 6mm, 6=90°)
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Fig. 7 Schematic diagram for the

junction of fracture
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On the Flow Distribution Characteristics
of Cross Cracks in Rock Mass

SANG Sheng"?, LIU Wei-qun'?, SONG Liang®, ZHANG Tong', SHEN Han-dong®
(1. School of Mechanics &. Civil Engineering,China University of Mining and Technology, Xuzhou 221116, Jiangsu. China; 2. State Key
Laboratory for Geomechanics and Deep Undergroud Engineering, China University of Mining and Technology, Xuzhou 221116, Jiangsu,
China; 3. School of Electromechanical Automobile Engineering, Yantai University, Yantai 264005, Shandong, China; 4. Zhejiang

Southeast Space Frame CO. , LTD, Hangzhou 310000, Zhejiang, China)

Abstract: Flow distribution characteristics of cross cracks in rock mass play a guiding role in revealing
the water movement pattern, groundwater artificial channeling and optimization of hydraulic
fracturing scheme, etc. In this paper, using a home-made crack seepage experimental device, the flow
distribution characteristics of common herringbone cracks (so called “one way in two ways out”) with
different crack openings and different cross angles were experimentally measured. Taking advantage
of cross control volume model and Reynolds transport equation, the reason of flow difference was
analyzed. Results show that bias current is caused due to the vortex produced by the interaction
between inertia force and normal force of crack surface. Flow distribution is only affected by inlet and
bypass crack opening, and has nothing to do with the angle and hydraulic gradientd. The bypass flow
ratio (the ratio of the bypass flow and inlet flow) has the experimental power of quantitative relation
with crack opening.

Keywords: cross cracks; cross angle; crack opening; flow state; flow distribution



