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Tunnels
Φ 5m / L 30km =>> 50km

Detector Hall
100m(L) x 25m(w) x 40m(H)
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Seikan Tunnel
53.85km

1988~

Wikipedia
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141.0m(L) x 24.0m(w) x 46.3m(H)

KYOGOKU Pumped-storage 
hydroelectricity facility

上ダム

下ダム
Φ6.4m/L2.4km
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141m

46m

24m

Under Construction
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Access Tunnel
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Tunnel & Cavern are NOT special.

We can build them.

We have to select nice candidate 
sites. 

construction cost, construction period, 
safety, security, environment, ...
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Site Studies in Japan
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GLC Project
KEK Report 2003-7

Gray : soft rocks
Red : zones of active fault
Green : highland >1000m a.s.l.

White : required to be 
investigated for site candidates.
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Kitakami Mountains
(Iwate)

Sefuri Mountains
(Saga & Fukuoka)
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Granite

50km
5
0
k

m

Kitakami Sefuri
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Granite

Wikipedia

Granite is an igneous rock and is 
formed from magma. 
It was formed around hundred 
million years ago.
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http://en.wikipedia.org/wiki/Igneous
http://en.wikipedia.org/wiki/Igneous
http://en.wikipedia.org/wiki/Magma
http://en.wikipedia.org/wiki/Magma


Mountain Site
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Hilly Site

Mountain Site

Kitakami



Status
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TENZAN Pumped-storage
hydroelectricity facility

CHIKUSHI
Tunnel

for Shinkansen

KASEGAWA Dam

Sefuri
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TENZAN Pumped-storage
hydroelectricity facility 1986~

Sefuri

89m(L) x 24m(w) x 48m(H)

 

Granit
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http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf

CHIKUSHI Tunnel Sefuri

altitude [m]
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http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf
http://www.sagacat.or.jp/pdf/kenshukai/21-2_sagacat_y.pdf


Boring : Core sample
North　　　　　　　　 Near IP　 　　　　　　      South

Kitakami

“Fresh & healthy” granite

Assumed-
 tunnel altitude
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80m a.s.l.



Electrical- & Seismic- logging
 

No.1孔　電気検層
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Low <== Resistivity ==> High
Many           Cracks         Few

Kitakami



Electrical- & Seismic- logging
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Low <== Vp ==> High
Soft                    Hard

Kitakami



RQD
Rock Quality Designation

Σ Length of core pieces > 10cm length
Total length of core run

RQD =                                                              x100

Condition RQD

Very poor 0 - 25

Poor 25 - 50

Fair 50 - 75

Good 75 - 90

Excellent 90 - 100
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Kitakami
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Both two candidate sites (Kitakami and Sefuri) 
have a good geology for ILC; they can support 
the extension to the 1 TeV center-of-mass 
machine.
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Toward TDR
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aerial photo survey along the tunnel route with 5km wide (yellow region)
　　　lineament, fault 
Surface survey & water budget measurement

Sefuri
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Surface (geological) survey had carried out by ~30 people x ~10 days
      remarkable  systematic survey
          

         survey @ daytime

Obtained data is analyzed and 
            summarized soon

       discussion @ evening

(geological survey around Nuclear Power plant
 usually assign a few people )

Sefuri
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Re-layout tunnels

• For site-dependent designs to be described 
in TDR

• Re-locate Main tunnel, Access tunnel, 
Detector hall, Entrance of access tunnels 
on a basis of geological survey and 
topography. 
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Summary

• Both two candidate sites (Kitakami and 
Sefuri) have a good geology for ILC

• Site-dependent design for TDR is in progress
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