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on Mass Transport in Fractured Rock 

- Results until 2001 years- 

 

(Research Report) 
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Abstruct 

 

We have carried out the permeability tests and tracer tests using LABROCK 

( LABoratory test on mass transport in fractured ROCK ) which was developed in order 

to get basic information  relevant to the HLW geological disposal program. We have 

been focusing on the parallel single fracture and natural single fracture. Much 

knowledge about permeability and tracer transport was acquired as a result of 

examinations. This report summarize these knowledge.  

In future, we will measure the aperture of natural single fracture. If we will be able 

to develop the model of natural fracture based on measured aperture distribution and 

to explain permeability and tracer transport character described in this report, this 

research will play an important role in the HLW geological disposal program. 
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5.3-1 5.3-4  

5.3-2 5.3-5 TYPE-A

TYPE-B

 

5.3-5  

 (cm3/sec) (cm/sec) 

A-11 0.404 0.116 

A-15 1.240 0.362 

A-19 1.995 0.575 

A-23 2.881 0.833 

A-27 3.528 0.98 

A-31 4.191 1.111 

5.3-6 5.3-3 Ogata-Banks

 

5.3-6  

 (cm3/sec) (cm) 

A-11 0.404 21.2 

A-15 1.240 16.5 

A-19 1.995 16.2 

A-23 2.881 19.2 

A-27 3.528 17.9 

A-31 4.191 19.7 

5.3-7  

5.3-7  

     
 

cm - cm3/sec cm/sec cm 

A-11 11 0.011 0.405 0.116 21.2 

A-15 15 0.048 1.239 0.362 16.5 

A-19 19 0.086 1.995 0.575 16.2 

A-23 23 0.126 2.881 0.833 19.2 

A-27 27 0.168 3.527 0.980 17.9 

A-31 31 0.210 4.191 1.111 19.7 
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5.4  

5.4.1  

5.4.1-1

 

5.4.1-2 0.4

0.7(cm2/sec)

 

5.4.1-3 0.35mm

0.45mm  
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5.4.2  

5.4.2-1

 

5.4.2-2 0.25mm

0.35mm  

5.4.2-3 15 20cm
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5.4.3  

 

5.4.3-1

0.01(g/(sec cm)) 1(g/cm3) 980(cm/sec2) 50(cm)

50(cm)

0.1mm

(bh) (bt) 5)

bt>bh

bh>bt
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5.4.4  

 

5.4.4-1

 

 

2 4 1 4

 

5 5

 

2 4 5

 

5.4.4-2

5.4.4-1 5.4.4-2

 

5.4.4-3

1%
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5.5  

0.4

0.7(cm2/sec) 0.35mm 0.45mm  

0.25mm 0.35mm 15

20cm  

0.1mm

 

2 4 5
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6.1  

2.3

6.1-1  

 

 

 

6.1-1

yes

no

yes

no
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6.2  

6.2-1 31cm

 

6.2-1  

     

kN MPa cm 

 

S3-1 0 0 31  

S3-2 29.4 0.118 31  

S3-3 58.8 0.235 31  

S3-4 88.2 0.353 31  

S3-5 58.8 0.235 31  

S3-6 29.4 0.118 31  

S3  

S3-7 0 0 31  

S5-1 0 0 31  

S5-2 49 0.196 31  

S5-3 98 0.392 31  

S5-4 147 0.588 31  

S5-5 98 0.392 31  

S5-6 49 0.196 31  

S5  

S5-7 0 0 31  
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6.3  

6.3-1  

 

6.3-1  
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6.4  

6.4.1  

6.4.1-1
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6.4.2  

6.4.2-1
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6.4.3  

6.4.3-1 6.4.3-2

 

 

5.4.2

5)
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6.4.4  

6.4.4-1
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6.4.5  

fracture surface characteristic 

factor (6.4.5-1) 4)  

IWdb
f12

g
Q

3

0 6.4.5-1  

Q g f

b0 d W I  

d=d1 Q=Q1,I=I1 d=d2 Q=Q2,I=I2 (6.4.5-2) (6.4.5-3)

 

1

3

101 IWdb
f12

g
Q (6.4.5-2) 

2

3

202 IWdb
f12

g
Q (6.4.5-3) 

(6.4.5-2) (6.4.5-3) (6.4.5-4)  

3

3

1

2

2
3

1

1

1

3

21

I

Q

I

Q

dd

12

gW
f (6.4.5-4) 

(6.4.5-5)  

1

3

1

1

1
0 d

IW

Q

g

f12
b (6.4.5-5) 

(6.4.5-4) (6.4.5-5)

d1=0 Q1

6.4.5-1 6.4.5-1

15 30 1 1.3mm
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6.4.5-1  

 

 

6.5  

 

 

 

 

 

15

30 1 1.3mm  
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