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Site-specific CE design



Site-specific CE design
Tohoku ILC Civil Engineering Plan

Tohoku and KEK jointly produced a site-specific CE design for the |LC
that satisfies the international design of the ILC.



Designed based on STANDARDS
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To enable the calculation of standardized

construction prices, MLIT conducts @i)&ﬁ‘éi*l%fz Egiﬁ

surveys of the actual conditions and
prepares various estimation standards
that reflect the results of these surveys. *F B 26 <F BZhi
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Civil Engineering Estimation Standards

. The equipment required, the number of people required, construction
time required etc. are shown for each rock class and cross section.

. Rock class Is estimated from Vp.



Seismic prospecting

Rock class

Elevation (m)
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TDR 500GeV Kitakami 250GeV
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Same progress rate for MLT

. All the ATs are 1km long. . Access Tunnels of various lengths (427 - 1707 m)
. Assumes a single digging speed (same geological . Realistic geology condition near the surface
condition ) for ATs and MLT. . Site preparation period (8 months)



“Tohoku ILC Civil Engineering Plan”

~ 100 pages document

_ _ Tohoku ILC Civil Engineering Plan
We submitted this document to the

evaluation committee.

October 2020

Tohoku ILC Project Development Center

English translation has been completed.

High Energy Accelerator Research Organization




Reviewed by JSCE

JSCE: Japan Society of Civil Engineers

An Independent review was conducted by the Japan Society of Civil
Engineers. The Subcommittee for the Evaluation of the ILC Civil
Engineering Facility in Tohoku was set up in July 2019.



Results of the evaluation

The Evaluation Subcommittee for ILC Civil Engineering Facility in Tohoku concluded
that the "Tohoku ILC Civil Engineering Plan" is technically feasible and that the
contents of the plan are appropriate.

The Evaluation Subcommittee for ILC Civil Engineering Facility in Tohoku investigated a wide range of topics covering the entire facility planning process as follows: 1) Description of
the ILC Plan Summary and Civil Engineering Plan, 2) Description of Tohoku ILC Civil Engineering Plan, 3) Field survey of the candidate site and identification of points to be noted,
and 4) Summary of evaluation and points to be noted.

The Subcommittee started the evaluation in mid-July 2019 and completed the work in February 2020. The features of this facility are that the main tunnel, through which the beams
run, has a substantial total length of 20.5 km accompanied by five access tunnels (width 8 m, height 7.5 m, semicylindrical shape) and that there is a large cavern (width 25 m, length
108 m ~ 133 m, height 42 m) to house the detectors. Due to the various impacts arising from the large size of the facility and its underground location, it was necessary to take into
account a wide range of perspectives such as rock engineering, geotechnical engineering, and hydrogeology, and to draw on the Japanese civil engineering technologies used in the

past to construct tunnels and underground caverns as ordinary facilities, in order to assess the adequacy of the contents of the civil engineering plan.

Since the underground facilities will be constructed in underground rock with complex geological conditions, the following issues were discussed in this study: investigation of the
unigue characteristics of the proposed construction site; determination of the properties of the ground, rock, and water by surface and underground exploration; confirmation of the
mechanical stability of the underground facilities for the construction safety; checking the impact of the design on the safe and rapid constructability of the facilities; and planning
with consideration of economic efficiency.

The Subcommittee, consisting of leading experts in the relevant fields, conducted a careful and thorough evaluation based on the various exchanges of opinions and concluded that
the “Tohoku ILC Civil Engineering Plan” is technically feasible from an expert’s point of view and that the contents of the plan are appropriate.

Evaluation Subcommittee for ILC Civil Engineering Facility in Tohoku
Chair Yuzo Ohnishi



Water supply and power supply

<= Atsuto’s Talk

3.

Electric and Hydraulic Power Sources
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i~ Mizusawa Station
‘

D Electrical Equipment

KRR

Input : Tohoku Electric Co., Mizusawa Station (154 kV)
- 15 km west from ILC Central
Transformer: 2 lines (164 Mw)

Receiving : ILC Extra-High Voltage Substation

(= 66kV) identical design with J-PARC Extra High-Voltage

Substation «
ILC Generation : Cogeneration System (LNG)

~10% of 164 MW (ILC peak power)
identical design with RIKEN-CGS

e 66 kV
Co-Generation

- Final Design & Cost Estimation

Industrial (Cooling) Water

Baseline Design
- Requirement : 5,000~ 7,000 tons/day
- Source : Constant Underground Spring Water inside the ILC Tunnel (underground water rate ~
20,000 tons/day in Japan)
- Data of road tunnels in the Kitakami area << 20,000 tons/day

S

Candidate Backup Water Source
- 2lines (~20 km/~5 km apart from ILC)
- Cost estimation of facilities : water source, water supply facility, preparation facility, receive facility

5




Re-examination of
facility layout
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“Tohoku ILC Civil Engineering Plan”







Two candidate sites for IP from a CE viewpoint

Elevation (m)
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Land use / Natural environment

EE

[ DH DH sy
i smi | wa | R i il o i
T [TRR A=A, %; 158 o ¢ o MEHOH SH3E1H208 |1 AA P
BB ERICRORE | 2| xam o 0o O |mr2smEish FH31E30288 || O:[BET—INHET B ITRBROZEIIBS B ;
8 3|ms © o o |mmEEos E1. B A AER $M2%38 |1 O:IBET—IHELAL TEROZRICRS AL >
i 4|5 0 0 o SH2%3R A THEET S EFELAL  TRROZEICRYES ) >
o [2.K% KB KK 1[kg ) o [©) FR19EE || X [RET—INEET D ITEROXEICERD] >
DEHI- FHEHD E1.2KkSORIROKER | o ek
w5 " 2|K% ©) o o DL RORRROATR | amaE75228 T 5t ;
© [©) o SH25FE3R FAITCFEREIRIRE S CE S USFRERIP L 1~ 12 —BEMmHP
3| EEORR o) 0 0 SH2E7H228 |FRI0FEEHESE NELRP3T6~ EFRHP
4HFKORS o 0 0 SH2ETA228 | PRI0FEEHES NELR389~ SFEHP
3 THROEEOR| 1|18 © © © =1 3B RE BAOEE 205501 LA BErAE TR EZAHP
’ 2|t 0 0 O |mm3smEasn - SH3E1A12E | CRBNRAIC LD <BBERHEDEEIC DT EFEHP
3|k 0 0 0 - SH2E30 | FA30EESEDMEL FHIBOR EHAHP
3 W ROWEDR| 1| MHO%s © © © E1.4- 1 RE BHAORE 20550 THAREAEE AR EXAHP
’ 2|EDRR ° © ° E1.4-2REHEE BHAOEE 20550 T REAEE REbE EAHP
3 EETAS M- BEEORT 0 0 0 = BEOHIL YT —5T o
S.EMEYNESXE| 1|EEYOESRIFEENIRT AR ACGRMEHES |, WDTLYRT—9TvD &FRHP
A ROERE T | eorek (LR e : o~
£H O ECHE THENY |(gmi) SH02%358
o o o |}V g s e |PROBARERSEMAE DiEHTH(SFR) B
2 (RO ERERORS o o o |zt _ PO I 2 L EE EFRHP
: : : B AR Web-GISEARRR S HEtRA AT
© © ©  |HEEH B1.5- 2485 WEEE] 2.5 Bt R Web-GIS
o o N EABIEEEWeb-GISEABARS RisHA BRI
sunrhovss  E1.5-3EERMEARUE R Web-GIS
o o y B A EABIEEEWeb-GISEABRAR S HitHA BRI
- B A Web-GIS
65%%%&%5% 1|58 © O 0] [H1.6-1BkES & SRR SER26F1H318 |ELHUERRS VO~ #HEFEEESULiT—5 ERZEHP
R ©GetEEET) BRI CEMEE) THI0ETA |—MHREHE —BarHP
2| AEBREDINB\EEDIS © e} o) B1.6-2 ALBRED B FRK23IFEE ET#HEERS O O—~ HHART—4 EREHP
o VEBIOHT B GENF2E :
OGEmmEES) ) SH3EIRMA | —EBARELY —RaHP
2 [T AORCEESR| 1A0 © OQt®) O03M®) | A0, FEFERE _ SHTE | SAlca kR BT = —pImHP
it | ol . — - |mEsl) SHTE | DM Mt ES —BIHHP
W [ZIBAREORE | 1| THAmoRR © © © H2.2-1 TR TH2SEE  |ELBERBI U0 DOARASAvU1s—5  |ERAHP
5 2| RO EER © © © - SATEE  |EHREEESUUO-F BRitET—s EZ&HP
; 3| tHrimEE S © S . TH2TEE | ETMEEESIO—R FHET—5 EX&HP
F12.2- 2 ORIBEEE THOTEE | mTSEmEsoon—F gy EE&HP
SENECIE KD 1[I ORRORR © 0 O |mieEmzEE E23 TWIONAORR | SN3EIR1AE |BAEtmeEefng Hamal EFRHP
HAORS 2[FKORIADRR o) o O |EmnL - - - -
B R 5 < FE _ TA—F= T
4 SSROWR 1= © o O |BL7IORRER H2ANRERREOSNE | whsomipan |AFoussEE (2D YRR £FAHP
2|2rusE . o o |teuE E2.4-2 " ABGRUSER | SME12A318 |ELMBHHRs oo 0—F HE7—> EX&EHP
FH22E7H  |EIHEERS 70—k \EBmHT—5 EXEHP
5-%1@\%%%_0)% HIESS © ¢ o TERE 2.5-1EEAH N ELTE TR5FE  (ETHEERS IO FRT—Y EREHP
Rl | 2| © o o |t # TH26E90  |ETBEmES I 0K EREET—5 EZEHP
REROREORS | 3| EiEg ° o o |femE TH2TEE | ETHEERSIO—R EAERT—5 EZ&HP
4|z ot ° o o |temE FH2SEE | ETSEmES Y 0—k R —5 EZ&EHP
I NEA
6. PO - - S e - $H2F3[31E | —BHOTAEORR —BHP
ZH_| DH =
Iff TRAOREEER T DR AT L | e - @ﬁafﬁ e —
BRED = 5 D2FTRICHE o g BA#143 T
2 |CUTzesichy | |oEemE ° o O |mEitEsL - Ha$3208 | A "
3 2 28 = ; BRI 3 . - Feid OZFEIEE%“—'S’IKT%ELJ@UNL' mszﬂguaafaw "
R |2cRsERORS X i 2l o o O |stmEAL JREEL ma7
3 %ﬁkﬁﬁo)/\ EU)E{/‘*I;E@]@%,{;@%S - eriﬁﬁ-‘rf%\ﬁﬁ‘g“émzs @ﬁﬂald&%ﬂ ~
ZBAOHEIC LIRS REE | O o O |mEmmEBmL - ST |1 —itmms B
Ttine ERE345
A BRAREESREIRDHECLIVIEE _
e ol s s o o |mmmc o FH2TEET—5 |ELRERRS Y0k BANEET -5 ERAHP
EETNEEENERBEEES 0RO JEmRRIER -
BRl g FESNESERRIERA | o o o (&Y TA315£28208 |EEAE- RUERAEKEE HFRHP
S| EAEERE R AR AOREILE
UEESNERESARERSMEE | O o o TH2TEET—5 |ELKEERS YO BRREET—S &HP
R S S s B2.7-1 EAABE R 25
DEELSVIEESIESERRAAR | © o o 2018530130 |B2RMNMBERASE $28 BNHOBEORK | BMHHP
5
6[EROXEE RO BB EOREE N P .
S ARNE] 1R DERAE B2 O O O Eﬁﬁggﬁ . SHI3E3AER |BADHHEE—K XALFFHP
N BRREOK S, 0 0 o |= SHSEIPRR | DAOHREARERE HEAHP
BRI B SRR LR RS-
EEMRSMER FFEEI2EB1HD | O o o |EMA - FTH29F3A31E |BHRHET—IR—2 BRRBERSIE EREHP
HEIC K IR N KRG RS K *
S[ERDBTNDB o HEBRAOBOR -
BRI SEREICAFIAORECL | O o o |EhtEREROR - EHIOEIARE |ERERER— BREHP
ISR N B RER DB, *
T OBRORERO BRI EI 5k pr———
BE2BEEIRDRECLURESNE | © o o |FEMAEERLE morommRrERoRs | SU3FIANR |ATSRHRERSCESD SFEHP
BERREX ORI,
TO[RICKBDESHE L TEENICEER
SEHICET B ANEI R ORE LU | O o O |mERHEEmL - SHBEIRR  |SLT—LEORILAER BAAHP
ETNIEEDXIR
TR 2B 109RE B JUTEE
STEM(EE L8 EREUREL
TUB YIS 185,)- o o o |EEE m@2.7-3 f SH3FIIHR | ERETHUSET— IR~ ERFHP
. o RREGEW)  H273CRROWELE | SRSFIAER |EEEHET AR
HE BICHI 5% (EREFR RS
BRUBAER.) Ers it
T2 REE1 SRR EORE LR p— = = [=7m0 ===
NEBBXHRBROIMEEA: | © = O x  |EEmEEOH TRITIRMY | BIROBRI S
SBE5TRBIADREL & HEXIL Z SH3E3AER | \DTFUINTYT AR L) EFRHP
e e oo | x x x  |mEsEHL - TH2OFIAIE [BHRET—IN—X EEHEK EAHP
14 [BRES B EO<BREEORTORERR
REBRICRBRREE _ _ _ L ) BMASESHSE |ASSRICHROBARELONT -
B AR055 =
ZRMLERICHRIFRREECONT _ _ _ _ BBI53E7A11H |—RERRICHRIREEEICDOVNT BEEHP
BT ER385 R
KESHIC RS RAREORLOBER | o o o lws E2.7 4 KEERICROM | MIATEAR 18R [RERALORRIES KEOBRCRSRERRONE | B7a
R o BEDIEERT ERE5585 ey
BECRIEREEDEROEERT o o o |ErHmEssiR ; FAAFIAIE |BECRORBEEORIINELCIOSRIORE |
L3818
TS BREA R AR EORE EVE | _ _ I VAT o ) PO U\ 11356 N |3 T VTS T
BN AR BOREDRT 5L 2 |RsEosEiE®.odf) iz
6 BERRAR SABIA EoREE | 5 5 TR20E3A31H [RERAEORE. & SRS SAOREROIHEE | —Hh
BFREIC P> TR AT BB DA BRI . &R035 pIRE
THEAE SRR, IO o o o |EEEEL TR20%43A310 |BRBR R (RE T smE ORI S IEE |
ETEOAS  |BBICHT B KEOIEE B

TEROREZEH
EULTERFICLY

EESNEMIEZD
HDRR KU 5%t

RICHEDFEDAE 78]

ZDMOIR

. | R | R il falls) ki i
17 %ﬁﬁﬂzﬁ%'l 7%%‘] IE(C*EE@'%Q@J 1P5220¢3H31 E g&;*ﬁill*ﬂ:miﬁ?l’ FZBEIF Z thist MIE= T 7 N1B&EI B HE [—_RA=
EESOIRE, BRI, KHOK o o o |mmrERELsR . & RE03E A ]
2 REOES DR SHRERL FR20E3A31E || O: 1T 9 FES BIROLRIHS B
=8 = i [ER2S = — 7 =1 = FN S AN _
TSR EE AR A A <RER FRR0EIAITE 1 a7 JITELBL BRI B 5L
SIS THRET DIRBICHTHE o o o HHHER BN e rmge A _.alaﬁ-{ Q(afﬁﬁb RV ITEEER DRI BB
#IRHIX I FEOEE BigERL : Em20&38318 1 X [HEBET—INEFETDIIBEDOXREICRS] ]
ETEOSE |1 —:HkEHEs ]

T IR A B AL ESEAR TR0 3HITE [l e —rrere < e i sreree
SERBIOIRE, BEFEEHR. KEOX o o o |mmrEREbUE . 0TS B
5 BREESORR Ny TR20230310 | RS Rr AEE N EE B RS 3 SRBR0T [—ih

frmoss | |MBABIRE HE OXMRORERE 2OBR PR
20[KEERBLERSARSACESE | o o A r—— - BAI48E3A300 | KB SEHILE D <KL 20 550 £3H
Téﬁbﬁ%ﬁ?ﬁ Xl S RERS ZBIE31S M IR
ST KEEBPLEEARD 2B TAORET . A46E  [KESEHLERTS c-GoviER
SOIEENL I °© ° O |mEBEEL - BH#1885 i BE
PR S L e R E S ) — BA60%120 168 [BAKEREBIEE i =58 BR0E AOHEE [,
I EVIRES R o ° O |mEEEmL - G TA3s | S<iREMARUIELE HEHP
B HAEEE D SRE SRR 20R N kR R ED5E SRR —OREORT TR ES<
ZORUTOREICKVIRES AR O o o  |HEmARUBHL - BHIO0FIR30N | aranR R IHARE OV CORKEECREME  [RAAHP
2 LESETE R IORE U 5 A P - PURRR 5 3535 A i Sy e TN ——
255145y BN E EE205E TR30RET AT TR B E AR Rn195
TEMREICIVIBESNLEII1AFIY () O (@) PO 3 ZAN 0 - SH2E3H BIEEAHP
EESR,

26 B RO LS NI SRR A EE TR A CEOBTRR 125—9
BIRBIEOMLI-LVEESNERE| O o O |smmEsL - SH2125 EAHP
)

A E3 ==l =T—] = = T 7 = T = =
R S 5 Sy e ——— morE | |PLEERRS TUO-F AT~ ———
2SRRI AL LU T TR —9"—X ROERTE
PMBORERUIEDIENTS | O o o - - 29536310 ERAHP
G
2O EE SRR AORE EUEHET - —EREETE
EREAREORRIT 558 o ° o - - FH30FTH ” —BaHP
30 [BhimEReAR BRI SOREE<mamgoReORy |
HFEERH 5 5 5 : : FRTESE R IEY IS5 T uT
HHARRUEM [©) ) o E2.7-6 8 ARK U FR23FE  |EIEEERSVIO—F BHART—Y EZEHP
SR OB R BRI OV IR 2. 7-71(DREROEE, | 2 T EE A EE O RERe A (L LB
4F11 B THREE REER) LV © o x  |murmevest E2.7-7)REHoKE | TES0FAAIES i FiLaEse
BN REHORSE (DHiZ#HECE) =
B T T TP T BR[| — E7 = 5 7 SO—R = T
3 A e o o o 2.7-8 AR, FRo7EE | ELAERRTTVO—R REMET—Y EXREHP
ZOMIEERR
HEBRCHRORFEE TR3FE8A23H | TEDBRICHRIBBELEICDONT = ain
© © o - - BEFETE465 REAHP
BEEARA o o o - . TH108368308 |EFRBEORERCEISIHT 3EAZH! =T
SpIE225 SERE
o o o ) . TE1841 28 228 |—ETEIRRARA e
RpIET9S er
BEE o o o i ) TH21F30230 |—MHRBRESI<URA —ri
13 SpIE152 ’ PR
5 o o . - FH30ETA | MR —BHHP
BUERHRO BRI & 5 KEHILICHTS = 0ok EB e R E5A
SRS BIERIRR © | xEZ® xE® el @L?\%jtﬁﬁgﬁl’@:ﬂﬁgﬁﬁ[ Pk22FE
Hg RYEBIEIC £ BIEERR SME8A1E  |ELREEHRTVO0—F THREERKET— EREHP
ZOABDBFRERA o o o i . 131 2R218 | REQURCHREBESERITSLOORAORLINT |EFR
KPIET1S SERE
o o o B0 S a5 | R AT ey
21625 HiRk

65 Items

. still gathering information



—9
—o

09¢

0l

4 N T N N

w*m _%_ WOLM BIEENS @A

m@m«umwwvm% e W obpL= Att—n [E1%— (1 —D 4 7 & B ONT¢
STV W 0/9=4 1968, b1t | 42« W 0S0/=C¥ tT«G9+4C+CExS9

‘ Py Obs8L %acky ([mF\NEI T RIP)
) xRy W T El Ak — [l

FEE

56

W 0005=

w 5 Y+09C1=
W 0001=0tx5¢C 47x09x5¢C

—5734)T ¢ o9 W 0005=
e 7,057 1= i

47x09x5¢C
HIIEHY

y N AN ~] J

g veld

(W 00S7=5"L X LIN=S
W 000'€ 1IN
al

(W 005 7=5"1 X 1IN=S5019D)
W 000°¢ 13N
ais

09
89

area *

Pre-assembly

N T
PRI
:

20

T4

*|LD Topical Integration Meeting
Oct 2015, LAL Orsay

(e
Sx0L
WEE ﬁ

1y —o

S

ATV ATV A

20
SLEy

©
C
e
QO
-
O
%
)
<

& ¥8d
5 zos=

@
2u(ST0T+0x00)+ LT 181
S N — (1 LA Dl
[ ]
S 26d L
- <1 Y. Y21 +78+26+88+88+9¢ =

ol B S HEREA
' N 0+ WH/89L=
(G6+89+G/+G2L+EL) XY y=
WS EEE &

14
ELAK
ke
WY Sad

wy
NP4
O

—

—

0v«0€

0
7

{°H

W GBE‘/ L=2XG6XG 6=
R3S

€l«Cl
ZLK

S¢L

IoMBEBUID0D

W 0262 L=89%061=
M¥E OT1/Als

CE4EC

Teii plefyuey
S \\. Byng

Emms N1

Ew.n

Fawals

W oG2'yL=G/.%061=

< 88d MEHN——NLAT AL

- S — e -4 WGLLEL=
G'ZLX06 1=

B EL 2 +
HeUS LN+
g e %¥)Ed oH

Fmmm

Jo
o~
s

e

S 9Td

= ™M
=

59x0S S9x¥S

w ¢ =
I LB Fch W oL8EL

€Lx(GL+GL1)=
e e k) B O B2

€L

1¢x171x9¢
HES A

(82" 1 X LAN=SS0ID)
g 88d R W 248 yZ SRe
\ PN /| W 4/0'68 19N
BUP LLS916EL L=

: EYER S

B
i
1
I

I
I
[] (mooot
_ =H Yueon
I
1

oL

!
ol b ol Sl S/1 oL |
¥9C -

*— o

ZXYE 911102 CLLEYINLE YMAAXEEE O-SVY

IP campus




We are preparing a more
feasible ftaclility layout.



4
Study on the required area /

function of surtace bulldings




Estimation Procedure

It's not an easy task.

1. Identified buildings in KEK that have activities related to [LC. nextpage
. Research related, Management-related

2. Surveyed the floor area related to ILC, for each building.

3. Added up the area for each use.

4. Categorized buildings that should be near IP and those that do not
need to be.
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Result

Required area / fun

. This table will be
distributed after i1t iIs
translated into English.

. Please conduct a
similar study for your
own Institute.
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Summary of required floor space

Required area / function of surface buildings, based on KEK

Main campus

IP campus
Category Facility Total floor space [mZ2]
Common infrastructure Workshop, RI contral, --- 3,700
Computing Computer, network, --- 600
Strage Tent, .- 1,000
He-related Compressor, tank,--- 2,216
Electrical Sub-station, co-generator, 8,157
Mechanical Cooling tower, pump, --- 2,982
Det.-related Assembly-hall, - 7,900
Det.-related Pre assembly-hall, --- 8,000
Office Office, control room, - 16,735
Meeting room Meeting room 1,500
Welfare facilities Cafeteria, shop, - 8bb
Parking 500 cars 13,500
safety facility disaster-prevention center, --- 41
Total 67,186

Category Facility Total floor space [mZ]
Acc. / Det. R&D ATF, STF, - 13,900
Common infrastructure Workshop, RI control, - 5,300
Computing Computer, network, - 3,000
Strage Tent, - 1,000
Office Office 34,920
Meeting room Meeting room, lecture hall, - 5,100
Reception Reception, Exhibition Space, - 2,100
Welfare facilities Cafeteria, shop, child-care, --- 4,200
Parking 1,500 cars 40,500
safety facility disaster-prevention center, --- 200
Electricity, water, - 895

Supply and process

Total

111,115




Summary

1. Site-specific CE design, evaluated to be feasible by experts
2. Water supply and power supply
3. Re-examination of facility layout, from the perspective of

. Topography / natural features (construction costs)

. Land use

. Natural environment

. |P campus

4. Study on the required area / function of surface buildings_




