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Ａｃｔｉｖｉｔｉｅｓ in LCF/Japan
-Ｉｎｆｒａｓｔｒｕｃｔｕｒｅ Development Subcommittee-

• Ｓｉｔｅ Study of LC Candidate         

• Study of Facility Utilization after completion of LC-task

• Study of ILC Conventional Facility

• Research of Cavern Construction in Japan

• Study of Construction Planning for Cavern(IR-hall)

• Visiting & Research for Accelerator Lab.

EU(DESY/CERN/ESRF)  USA(J-Lab./ORNL/FNAL)

ASIA(PAL/IHEP/SSRF) 

• Attending KEK professor’s Lecture      
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凡 例

奥吉野 
1,206 千 KW

池 原 
350 千 KW

喜撰山 
466 千 KW 

奥矢作第二 
780 千 KW 

読書第二
70 千 KW

木 曽 
116 千 KW

葛野川 
1,600 千 KW

城 山 
250 千 KW

今 市 
1,050 千 KW

塩原（蛇尾川） 
900 千 KW 

沼 原 
675 千 KW 

奥只見 
360 千 KW

下 郷 
1,000 千 KW

第二沼沢
460 千 KW

高 見 
200 千 KW

新 冠 
200 千 KW

雨 竜 
51 千 KW

本道寺 
75 千 KW

玉原 
1,200 千 KW 

黒部第四
335 千 KW

新高瀬川
1,280 千 KW

高根第一
340 千 KW

御母衣 
215 千 KW 

馬瀬川第一 
288 千 KW 

長 野 
220 千 KW 

奥美濃 
1,000 千 KW 
500 千 KW(増) 

俣野川 
1,200 千 KW 

南 原 
620 千 KW 

天 山 
600 千 KW 

大 平 
500 千 KW 

本 川 
600 千 KW 

大河内 
1,280 千 KW 

発電出力（千 KW）

   50 ～ 499 

 

   500 ～ 999 

 

   1000 ～ 1999

 

   2000 以上 

奥多々良木 

1,212 千 KW  

720 千 KW(増)  

新豊根 
1,125 千 KW 
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POWER  STATION     
(CAVERN  TYPE) 



写真-Ⅰ.3  串木野石油地下備蓄基地

写真-Ⅰ.5  高山祭りミュージアム
（飛島建設(株)提供）

図-Ⅰ.3  高山祭りﾐｭｰｼﾞｱﾑ ｲﾒｰｼﾞﾊﾟｰｽ
（飛島建設(株)提供）

SUPER-KAMIOKANDE

SHOW ROOM 

TAKAYAMA FESTIVAL MUSEUM

ACCESS TUNNEL & HALL 

(Tobishima  Co.Ltd.)

(Kamiokande HP)

KUSHIKINO OIL STOCKPILE STA.



Mschroom-shape Egg-shape Warhead-shape

Ｔｙｐｉｃａｌ Shape ｏｆ Ｃａｖｅｒｎ Section

２４ (60%) 7 (18%) 7 (18%)

Total 40 
(other =2)
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Kazunogawa-Power Station

owner： Tokyo Electric Power Co.Ltd.

location： Ｙａｍａｎａｓｈｉ prｆ. Ｏｏｔｕｋｉ Ｃｉｔｙ

total output： 1.60 GW (4no.×412MW)

commencement： Jan. 1993

completion： Dec. 1999

geological structure： Sａｎｄｓｔｏｎｅ、Mudstone

rock classification： ＣH ～ ＣL



Kazunogawa-Power Station

cavern size： B = 34m  H = 54m  L=210m

sectional area： A = 1,500 ｍ2

excavation Volume： V = 250,000 ｍ3

over burden： D = 520 m

construction methodｓ： Ｄｒｉｌｌ and blast (ＮＡＴＭ) 

tunnel support： Shotcrete +  Cable-bolt



Ｌｃａｔｉｏｎ

Yamanashi Prf.

Oothuki/Enzan City



Facility Layout 



Structural Cut Section 



Division of Heading



Drift Tunnel Excavation



Division of Heading



Arch Crown Area Excavation



Tunnel  Support 



Contour Line of Displacement on Wall ：d＞30mm



Actual Schedule chart 

Excavation

Lining Concrete

17 months

50 months



Facility Layout 



 

図-Ⅱ.6.21 パイロット・リーミングＴＢＭ工法

TBM for Inclined Tunnel 



TBM for Inclined Tunnel 

図-Ⅱ.6.22 パイロットＴＢＭ



TBM for Inclined Tunnel 



Inclined ＴＢＭ （Full  Face)
Okumura  Co.Ltd.



One Idea for ILC IR-hall 
Construction  Method





Shaft Construction (Short-step method)



Raise Drilling method for Mucking 



① Tunnel for mucking

①‘ Boring for Reaming Rod



② shaft  for mucking  with  reaming bit 



reaming bit 





③ shaft  excavation using  reaming shaft



reaming shaft for mucking



④ finish of shaft excavation 



⑤ IR-hall excavation (top heading) 



⑥ finish of  IR-hall excavation 



⑦ finish of  service-hall excavation 

Ve4 = 7,000 m3

Ve2 = 23,700 m3

Ve1 = 142,000 m3

Ve2 = 23,700 m3

Ve5 = 6,750 m3

Vtotal =  203,000 m3
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CONCLUSION

• It is not difficult to construct the ILC/CF of

Civil Constructions  in Japan ｗｉｔｈ numerous 
experiences of  same type structure.

• R&D is required  to reduce the Cost & Construction 
Period.

• There are many constructional schemes for cost 

reduction,  contraction of construction period.

Please ask us for  effective alternative plan at early 
stage .    
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「Case Study for Constructions  of  

Underground Electric Power Station」

JAPAN  ELECTRIC  POWERS 
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Super-Kamiokande

owner： Ｋａｍｉｏｋａ Ｏｂｓｅｒｖａｔｏｒｙ. ＩＣＲＲ

Ｔｈｅ ｕｎｉｖｅｒｓｉｔｙ ｏｆ Ｔｏｋｙｏ

location： Gifu-prf.  Kamioka-town

commencement： Dec. 1991

completion： Jun. 1996

detector dome： B=φ40m  H=57.7m 

V= 69,000 m2



Super-Kamiokande

over burden： D= 1,000 m

geological structure： Amphibole gneiss

rock classification： Ａ ～ Ｂ

construction methodｓ： Ｄｒｉｌｌ and blast (ＮＡＴＭ) 

tunnel support： Shotcrete + Rock-bolt

+ Cable-bolt



Ｌｃａｔｉｏｎ

Gifu Prf.

Kamiok-Town



Structural Cut Section 



CL

R=
20
.0
M

R=40.0M

Access Tunnel

Temporaｒy Muck Place

Temporaly Muck Place

Inclined Shaft

drift

EL.-485.0m

EL.-500.2m

EL.-514.3m

EL.-528.4m

EL.-542.6m

ＰＬＡＮ

ＳＥＣＴＩＯＮ

Inc
lin

ed 
Sha

ft

Cavern Structure



① ①

①

①①

①①

①

STEP-1

①



② ②

STEP-2



③③ ③

STEP-3



④

STEP-4



STEP-5

⑤



⑥

STEP-6



⑦

STEP-7



⑧⑧

STEP-8



STEP-9

⑨



STEP-10

⑩



STEP-11

⑪



STEP-12

⑫



STEP-13

⑬



STEP-14

⑭



ＦＩＮＡＬ



Super-Kamiokande

© Kamiokande ICRR University of Tokyo



BDS layout

Damping Ring

Fig. 2.12 (RDR August,2007)


