
JNC TJ8400 2003-021

Ｘ線 ＣＴ による亀裂開口幅評価

２００３年 ２ 月

（核燃料サイクル開発機構　契約業務報告書）

大成建設株式会社



ＪＮＣ ＴＪ８４００ ２００３‐０２１

本資料の全部または一部を複写・複製・転載する場合は、下記にお問い合わせ
ください。

　〒３１９－１１８４　茨城県那珂郡東海村村松４番地４９
　　　　　　　　　　　　核燃料サイクル開発機構
　　　　　　　　　　　　　　技術展開部　技術協力課

Inquiries about copyright and reproduction should be addressed to:
         Technical Cooperation Section,
         Technology Management Division,
         Japan Nuclear Cycle Development Institute
4-49 Muramatsu,Tokai-mura,Naka-gun,Ibaraki 319-1184,
         Japan

　　　　　核燃料サイクル開発機構
（Japan Nuclear Cycle Development Institute）
  ２００３

C

Ｇ



ＪＮＣ ＴＪ８４００ ２００３‐０２１

｜ 　 ｜

ＪＮＣ ＴＪ８４００ ２００３‐０２１
２ ０ ０ ３ 年 ２ 月

 

X CT

 

 

** ** ** 

 

  

 

X

CT  

CT

CT

CT

CT

 

 

-----------------------------------------------------------------------------------------------------------------  

( )

 

 

*  

**  



ＪＮＣ ＴＪ８４００ ２００３‐０２１

｜ 　 ｜

ＪＮＣ ＴＪ８４００ ２００３‐０２１
Ｆｅｂｒｕａｒｙ ,２００３

 

Evaluation of Fracture Aperture using X-Ray CT 

(Document Prepared by Other Institute, Based on the Contract) 

Michito Shimo*, Kenichi Fumimura* 

Yuzo Obara**, Akira Sato**, Katsuhiko Sugawara** 

 

abstract 

 

 Understanding the influence of small scale structure and its heterogeneity onto flow through 

rock fractures is important for improving the reliability of performance assessment of Geologic 

Disposal of High Level Nuclear Waste. An established technique for measuring the fracture 

aperture profile is required to achieve the above purpose. There are several aperture measuring 

techniques: (1) estimation of aperture from roughness measurement results, (2) direct 

measurement of the fracture from rock surface, (3) non-destructive method, such as tomography. 

Among above, tomography method, which is rather new technique and its applicability to 

aperture measurement is not well known, is expected to become an effective and feasible 

approach since the aperture profile can be obtained without destroying the rock specimen. In 

this work, we investigated problems associated with fracture aperture measurement using X-Ray, 

then we proposed several approaches to improve measurement accuracy, finally we conducted 

X-Ray measurements using some of the proposed methods to investigate the feasibility. 

 The obtained results are as follows: (1) an industrial X-Ray system, having higher X-ray 

source power gives lower noises in CT-values than medical X-Ray system, (2) stacking is 

effective for reducing noises, (3) newly proposed moving average is useful in reducing noised 

with minimum information loss, (4) Fracture Projection Method can not be directly applied to 

granite specimen because of noises due to heterogeneity of CT-value for different minerals, (5) 

Differential Image Method can reduce the noises in CT-values and enables the application of 

Fracture Projection Method for aperture measurement. 
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Fig.2.4 (b) X CT CT  
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Fig.2.7  (n=5)  I-I’ CT  
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Fig.2.8 (a) n=1 I-I’ CT  
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Fig.2.8 (b) n=5 I-I’ CT
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Fig.2.10 (b) CT P =W =25, H =3  
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Fig.2.11 (a)  I-I’ CT P =W =13, H =3  



ＪＮＣ ＴＪ８４００ ２００３‐０２１

｜ ２３ ｜

 

 

 

 

0

500

1000

1500

2000

2500

3000

3500

4000

0 20 40 60 80 100

C
T

 V
al

u
e

mmx ,

P

H

W

=25 (    =7.33mm)

=25 (    =7.33mm)

=3 (    =4.0mm)

P

W

H

(I) (I')

 

 

 

Fig.2.11 (b)  I-I’ CT P =W =13, H =3  
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Fig.2.12 P =1, W =25, H =3 CT  
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Fig.3.12  
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Fig.3.13(a) X CT KI  
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Fig.3.13(b) X CT  
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Fig.3.13(c) X CT  
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Fig.3.14(a) CT KI  
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Fig.3.14(b) CT  
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Fig.3.14(c) CT  
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Fig.3.15(a) CT KI  
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Fig.3.15(b) CT  
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Fig.3.15(c) CT  
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Fig.3.16(a) CT KI  
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Fig.3.16(b) CT  
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Fig.3.16(c) CT  
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Fig.3.17(a) X CT  
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Fig.3.17(b) X CT  
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Fig.3.17(c) X CT  
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Fig.3.18(a) CT  
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Fig.3.18(b) CT  
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Fig.3.18(c) CT { a }-{ b }  
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Fig.3.19(a) CT  
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Fig.3.19(b) CT  
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Fig.3.19(c) CT { a }-{ b }  
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Fig.3.20(a) CT  
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Fig.3.20(b) CT  
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Fig.3.20(c) CT  

{ a }-{ b }  
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