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Specific feature of Asian Sample Site
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Ways of access from ground to underground
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What changes in SB2009 ?

~1200 m (UND) eliminated

5800 m (5200 m inRDR)
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Access Points (SB2009)
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What we did up to this meeting

Possibilities of reducing distance from surface to underground tunnel
----- though it may cost higher

Exssting Road
RDR Sloped Tunnel J/>—-‘L
Access Tunned (sloped less than 10%)

xtra Road needed to be developed

Case B Shaft Shafts

Existing Road

Existing Road

Shaft + Horizontal
Case C Tunnel %
(surface hall)
Shaft + Horizontal Exising Fiad
Case D Tunnel %
(underground hall)

. Beam Tunnel I RF Cluster

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Access Point Data in Asain Sample Site

Boint ID Els'.'a!.lon L . ‘dL\ Tun'ne\l EL Entrance Type Eleva?lon Hor.D}lsFance DJeDltJ'l Slo?e Cost Remarks
{m) {km) (ki (m} {m) {m) {m) (]
Shaft 354 0 274 -
P a54 14.703 25713 By Shaft+Tunnel 350 350 270 -
Sloped Tunnel 210] 1570 130] 83
Shaft J19 0 239 =
. P Shaft+Tunnel 240 440 160 - west side
P e 12130 2290 oo Shaft+Tunnel 320 345 240 - east side
Sloped Tunnel 215 1350 135 10.0
Shaft 250] 0 70—
F Shaft+Tunnal 225 700 145 = wast side
P4 250 9840 2280 &0 Shaft+Tunnel 230 193 17 - east side
Sloped Tunnel 205 1420 125 88
Shaft 412 1] 332 -
. Shaft+Tunnel 280| 700 210] - aast side
Ra 412 1.550 2323 5 Shaft+Tunnel 410 505 330 - west side
Sloped Tunnel 230 1580 150 95
Shaft 670 1] 550 -
P15 670 5225 2826 80 Shafr+ Tunnal 570 :Im 450 = wast zida

We have figured out some sloped tunnels
can/should be replaced by shafts/(shafts+
horizontal tunnel) taking account of not only
access length but also the construction costs.

P16 183 =5.223 2325 | Shaft+Tunnel 199 150 13 = west side
Sloped Tunnel 145 a70 65 15
Shaft 154 0 14 -
. Shaft+Tunnel 160 265 a0 - wast side
P4 154 ~1.350 2325 50 Shaft+Tunnal 125 235 45 = sast side
Slopad Tunnal 125 450 4E_|| 10.0
Shaft 154 0 14 =
P17 154 =9.840 2280 B Shaft+Tunnel 220 360 I"K]I - west side
Slopad Tunnal 150 1060 70| 6
Shaft 210 0 130 =
P& 2105 =12.130 2290 B0y Shaft+Tunnel 200 140 120 - weast side
Slopad Tunnel 155 #60 15 8.1
Shaft 170 0 g0 -
P10 170 =14.703 25713 B0y Shaft+Tunnel 150 235 1 - wast side
Sloped Tunnel 145 790 65 82
Shaft 25§| 0 1]@' =
PI12C 252 B0 Shaft+Tunnel 250 90 170 - west side
Sloped Tunnel 210 1470 130 88
Shaft 268 0 188 =
PI13A 268 Oy Shaft+Tunnel 260 90 180 - wost side
Sloped Tunnel 230 1850 150 1.1
P1 230 B0y Shaft 230 1] 150 -
] 220 B0 Shaft 220 i 130 =
P12 235 aol] Shaft 235 0 155] =
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Sections of caverns

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Tunnel Cross Section assumed in RDR

Housing
Piatfiorm for the shaft-base cavemns {(16m wide)

i a, sie step Doasste-lining o

14m diameter 14m diameter shaft, ™ " Doulpse-lining of l Irn 'lhu:k

Sm diameter S diameter shaft, ™ s!e " Doubdelining of 1.1m thick

4m diameter (place hobder) 4rm diameter shaft, "s step” Doubletining of 1. 1m thick

3m diameter [place holder) 3m diameter shatt, “raise borer™

1.50m diameter 1.5m diameter shat “raizse borer” Steel pipe

Soil d to ~5m, D-class rock down to *20m (7.5)H{5.51R(3. .5xbm, .5m] | .
B-class hard rock deeper than ~20m W7 _B)H{E.AIR(3. ?51T|,0 Sxfim,0 T Am) (hard rock) 427
Sod deep to ~5m. D-dass reck down to "20m Horseshoe shape unnel of 3.5m wide. 3.5m high {near swiface -200m-) _10.838
B-class hard rock geeper than ~20m Horseshoe shape twunned of 3.5m wide, 3. 5m high (hand rock)

4 5m Beam/Senvice Tunnel Wid_5)H{4.5)R(2.25T(1.145) 18.1
TEM start point W7 oIH R ?E}T{‘I Hﬁj 465
BOS IR2 [Chunk a3t tunn=! branch) W4 SiH4 FIRZ. 1,895} expded from £.5ms TEM 181
BOS IR2 WIT S IH{SIR (4 .I]B}Tll B805) 323
5G=V Injector Beam Tunnel W7 5 )H{EIR {4 DET(1.145) 323
56V Injector BeamiSenvice Tunnel W(19)H(D.25)R{12.74)T( 1.145) 150.2
5GeV Injector BeamiSenvice Tunnel W16 2IH(BR{10.2)T 1. 145} 1262
UND beam tunnel alcove 2T SR IR{ETITI] 1450 244 7
LMD beam tunmned alcove W1 DG SR (G 251T( 1. 845} 57.5
LIND beam tunnel alcove W75 H 6.5 1R 406 T( 1. 145} 435
HAS beam cavern WI28.T51H{1 1)R{12 264T{1.8a5} 2653
KAS beam cavern W[11.251H({8.870)R(5.G25]T(1.885) 6.3
| Laser Rioom W12 4H{EYR(T.B11T(1. 145} 7.8
UMD bservice tunnel alcove Wi18)H(BJR[10)T[1.145) 10B8.7
D bsenvice funnel alcove WIS HISIRLZ 51T 1.145) exnded from Smé TEM 23
KAS senvice tunnel WIS HIE.5IR(2.51T{1.885 208
FAS service tunnel ST SRS TEITI 1. §45) 96.5
FAS service hunmel W12 T IR7 ST {1 BBE ) 73.2
KAS sennce tunns W2 BH{TIR(E.01ITI1.885) 761
Beam Dwmp Hal WI20MHI101R112.51T(1.895 160.2

nnel b

4 Bm Beam/Senvice Tunnel (shorf) D=2 5m, TBM {short runl, 1.145m high conerete floor 158
4.5m Bean/Sennce Tunnel (long) Di=4.5m, TEM {fong mm), 1.145m hagh concrete fieor 15.9
Zm Beam Tunnel {long) D=5m, TBM 12.68

Unit
costs

Turmed Support
,f
Arch Radius ()
Heighg {11}
Concrete Floor Thickness (T)
Widtth (W)

Height (H)

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Tunnel Cross Section assumed in RDR

il
L
il
3
g - i
§ NI N
f\ EE‘“ Eg 7?:&%
Positron gemeyator hall

in “1.2km arei;a” of the e-
Beamline.

- ole 3 n - EUPDLERE.

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009 12
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Granite (compressive strength~100MPa)
= Underground structure without concrete lining.
= Basically finished with “Shotcrete” (sprayed concrete).
= Drainage boring and Grouting as supplementary work.

An example of underground facilities
constructed in granite geology:
Tenryugawa-Sakuma underground dam plant
without lining worked more than 50 years
without any troubles.

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Construction Experiences in Japan
= By S.Shikama (Kumagaigumi Co.Ltd. JAPAN)
at Asian KOM, Sep. 2007 (following 5 slides).

POWER STATION (CAVERN TYPE)

ALCPGOQ9, Albuquerque, 29 Sep. — 3 Oct. 2009
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Tunnel Cross Section assumed in RDR

Sectional Area (m?)

IR-hall

(1,189M?)

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Tunnel Cross Section assumed in RDR

Egg-shape (2) [Imaichi| | (D
(Deep ' | eep
Hard rock) SO S _— ; Soft rock)

(Shallow
Hard rock)

CAVERN SECTIONAL SHAPE

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Tunnel Cross Section assumed in RDR

Rock Classification
Flat-shape

\Super*Kamiukande

o=
Okuyahagi-No.2 Te ' ( él Ootari-No.2
Shin-Takas gwa | utlitaragi-No.
Okutadami=No.2
‘ umino

Omarugawa

" END Takami

Sedimentary Rock
Igneous Rock

T ---

1970 1980 1990 2000
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Tunnel Cross Section assumed in RDR
OVER BURDEN

Over Burden (i)

IR-hall
©

(117.3M)

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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KCS and DRFS configurations

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Work Assumption (proposal to avoid confusion)

Machine designs should be one for each
- Many designs need more studies and R&Ds

CFS designs should be arranged to match the

machine designs even if it raise the CFS cost

- For KCS jn Asian site we consider additional underground caverns
- For DRFS in CERN site how much is an extra cost to reinforce the ceiling

Safety solutions wiil be regional
- Solution of additional tunnel for safety under consideration in Asian team
should be treated as an alternative at present.

ALCPGOQ9, Albuquerque, 29 Sep. — 3 Oct. 2009 20
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Work Assumption for KCS (Asia)

Possibilities of reducing distance from surface to underground tunnel
----- though it may cost higher

Existing Road
RDR Sloped Tunnel /}-‘k\
Access Tunnel (sloped less than 10%:)

xtra Road needed to be developed
Case B Shaft Shatis

Existing Road

Existing Rioad

Shaft + Horizontal
Case C Tunnel %
(surface hall)
Shaft + Horizontal Exigting Road
| Tunnel %
(underground hall)

Pk
/ @ ceamtunnel [l RF Cluster
Additional KCS cavern

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Work Assumption for DRFS (Asia)

Tunnel Inner Diameter 4.5 m

Space seems poor for Air conditioning / cooling water / He emergency system.

Need more diameter and alcoves for CFS equipment evry 4" RF unit.

ALCPGOQ9, Albuquerque, 29 Sep. — 3 Oct. 2009
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Work Assumption for DRFS

(Asia)

Tunnel Inner Diameter 5.2 m

1400
1750

N . s
\\\Hg ///ﬁ/)/

|

Space seems better

.
0000
.....
---------

Alternative solution for safety
(not included in SB2009 cost)

ALCPGO09, Albuquerque, 29 Sep

.—3 Oct. 2009
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Summary

ALCPGO09, Albuquerque, 29 Sep. — 3 Oct. 2009
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Summary of this talk

Based on SB2009 CFS key plan, ways of access to the
underground tunnel were studied.

Some of the sloped tunnel can/should be replaced by
shaft/ shaft+h. tunnel.

Cavern section issue in Asian site was reviewed.

A work assumption was proposed to avoid confusion
about KCS and DRFS.

As SB2009 ML single tunnel size, 5.2 m is chosen to
develop civil design and cost.

ALCPGOQ9, Albuquerque, 29 Sep. — 3 Oct. 2009 25



