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Civil Drawing Update

ew T ame  Duration < Start « | Finish - 5 { ce Mames

4 Proposed Tunnel Layout 6.5 days Wed 19/04/17 Thu 27/04f17

L]
U pd ates ° > 11km Tunnel Layout 3.5 days Wed 19/04/17 Mon 24/04/17
)

. > 20km Tunnel Layout 2 days Mon 240417 Wed 26/04/17
General CFOSS'SeCtlon update for > 55km Tunnel Layout 1 day Wed 26/04/17 Thu 27/04f17
the Klyst ron Desi gn. 4 Klystron Layouts adays?  Wed 19/04/17 Mon 24/04/17

11km Single Tunnel 1 day Wed 19/04/17 Wed 19/04/17 Civil Draughtsman
11km Double Tunnel Thu 20/04/17  Thu 20/04/17 : Civil Draughtsman

» Klystron Injection Complex surface - Compextapot. | ' ' cviPresgnman
b u 'i ld 'i n gs layo u t Layo u t Z Cross section of ay? Fri 21/04/17  Fri21/04/17 Civil Draughtsman ivil Draughtsman

Klystron single and
double tunnel

Klsystron Shaft Layout 1 day Mon 24/04/17  Mon 24/04/17 Civil Draughtsman I Civil Draughtsman

« Shaft Cross section for Klystron

Cross-Sections)

I nStal lat] on. - BDS Detail 1.5days  Wed19/04/17 Thu 20/0a/17
4 Surface Buildings 2 days Wed 19/04/17 Thu 20f04/17 |
i Z Central Injection 1day Wed 19/04/17 Wed 19/04/17 Civil Draughtsman 7, Civil Draughtsman
» |nitial Conceptual 3D Schematic Complex Layout
Drive/Main beam 1 day Thu 20/04/17  Thu 20/04/17 Civil Draughtsman Civil Draughtsman
produced for CLIC. building

4 3D Drawings 12 days Wed 19/04/17 Thu 04/05/17

3D perspective of all 10 days Wed 19/04/17 Tue 02/05/17 Civil Draughtsman
stages

{Inc:ludingll
caverns/shafts) :
3D perspective of 1 day Thu 04/05/17  Thu 04/05/17 Civil Draughtsman Civil Draughtsman
detail 01 :
4 IR plan and cross sections 1.5 days Wed 19/04/17 Thu 20/04/17
Plan of IR (caverns 0.5 days Wed 19/04/17 Wed 19/04/17 Civil Draughtsman Civil Draughtsman
shafts etc...)
Cross sections of IR 1day Wed 19/04/17 Thu 20/04/17 Civil Draughtsman Civil Draughtsman
(Caverns, shafts etc...)
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Klystron Single Tunnel - TBM

Extraction located
above false ceiling

‘Cable trays

TBM Tunnel

» Preferred option is the 10m ID single
tunnel TBM option.

SERVICE COMPARTMENT
INCLUDING AR INTAKE

DucC
I AIR INTAKE
} 5m*
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Klystron Surface Buildings

Removal of drive beam
complex.

- Drive Bedm
g '\ RE power distribiiion (38 5 a0

Updates:

» For a Klystron 380 GeV Design the
Drive Beam Complex is no longer
required.

« Removal entirely of the 2.5km
building and all associated cut and
cover tunnels.

H

Main Beam & Drive Beam Injector Cross Sections
Section A-A Section B-B Section C-C

CR1 hall
30x30x5
+ 30x10x7 CV
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Klystron Surface Buildings

UpdateS: ' \ ‘ !\;TAIN BEAM Ill\JECTORS
« For a Klystron 380 GeV Design the
Drive Beam Complex is no longer
required.

* Removal entirely of the 2.5km

building and all associated cut and
cover tunnels.

380 Gev Klystron Main Beam Injector Cross Sections

Section B-B Section C-C
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Civil Shaft Update

Updates:
« [|nitial Shaft has only one lift and
two stair cases.

» To adhere to safety requirements
and be consistent with FCC two
lifts and one stair case is proposed.

« Updated Cross-section - allows
access to both lifts from staircase.

Shafts 1.2 and 2 to 11.
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Civil Shaft Update

Updates:
« Initial Shaft has only one lift and
two stair cases.

« To adhere to safety requirements
and be consistent with FCC two
lifts and one stair case is proposed.

» Updated Cross-section - allows
access to both lifts from staircase.

Previous Cross-section

shown on the 21st of
July.
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‘OR BEAM TUNNEL

SAFE AREA

MODULAR CONCRETE
STRUCTURE (SAFE AREA) ™~

VENTILATION DUCT -

HANDLING
OPENING 1

——__ MODULAR STEEL STRUCTURE

——___ SAFETY CHUTE

POWER CABLES
LADDERS

\_SURVEY PIPE
300)




Civil Shaft Update

Updates:
« Initial Shaft has only one lift and
two stair cases.

+ To adhere to safety requirements
and be consistent with FCC two
lifts and one stair case is proposed. | S, 1 | a0

x H=2500 7 X H=2500

« Updated Cross-section - allows
access to both lifts from staircase.

HANDLING
OPENING
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Civil Shaft Update

Remaining Questions:
* Is the new dimensions of the
handling open adequate?

» Are the lift dimensions and
capacities adequate?

» Services within the shafts still need
confirmation including ventilation.
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3TLIFT
2500 x 1500 2500 x 1500
x H=2500 X H=2500

T

SURFACE AREA
VENTILATION DUCT

HANDLING
OPENING
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Civil Shaft Update

Remaining Questions:
* |Is the new dimensions of the
handling open adequate?

» Are the lift dimensions and
capacities adequate?

» Services within the shafts still need
confirmation including ventilation.
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3TUFT

2500 x 1500
x H=2500

3TLIFT
2500 x 1500
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Civil Shaft Update

Remaining Questions:
* |Is the new dimensions of the
handling open adequate?

» Are the lift dimensions and
capacities adequate?

* Services within the shafts still need
confirmation including ventilation.
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CRETE
SAFE AREA) ™.

2500 x 1300
x H=2500

HANDLING
OPENING

2500 x 1500
X H=2500

—___ CABLES LAD
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380 GeV CLIC 3D Schematic




CLIC-TOT - Reminder

emms CERN existing LHC
Potential underground siting :

eese CLIC 380 GeV
esse CLIC 1.5 TeV
esse CLIC 3 TeV




TOT Timeline

The proposed programme task completion dates are as follows,
assuming a project commencement at the end of April 2017:

Task 1 Establish Project Setup and Technical Basis
Task 2 Data and Functionality Prioritisation

Task 3 Specifications and TOT-CLIC architecting/wireframing (Concept Stage)

Task 4 Data Integration and TOT-CLIC (beta) development

Initial TOT-CLIC beta version

Task 5 Finalised TOT-CLIC Development
Task 6 Troubleshooting and Technical Support
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Data Integration

Data Integratlon: Establish Project Setup and Technical Basis
 Completed:

area

» Surface Constraints for the CLIC study Specifications and TOT-CLIC architecting/wireframing
area. c st

* Geological Study area, top of molasse and (Concept Stage)
limestone. g . Data Integration and TOT-CLIC (beta) development

* Protected area prioritisation within the
CLIC Study areas Initial TOT-CLIC beta version

* Ongoing: [
? gfilﬁgid%r%%ze!:; 3f lfl.r:c eernle{:\rtgt;cset;‘;l:: Task 6 Troubleshooting and Technical Support

will be required for the final version of
the tool.

Thanks to Mark Jones and Andrea Latina for their work on the lattice files.
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CLIC Study Area

All Datasets have now been acquired and defined:
* Protected Areas:

* Only the selected areas shown have been included in
the tool.

» The areas identified are those deemed the most
relevant at this stage in the project:

* Natural Habitat of Community interest at
Natura 2000 sites (EU).

* National Natural Reserves. Geneva.
* Ramsar Sites - (Wetlands)
» Natural Reserves. France

» Biotype protection Order - (Protected
Habitat).

Note: Listed buildings are covered in the Building data layer.
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CLIC Interface

Shaft depth (m)

CLIC-TOT Interface:

Distance

* Inputs:
e |P co-ordinates.
* |IP Depth.

» Gradient.

- Energy stage. Distance

0
Chainage (m)

¢ OQutputs
» Tunnel section geology
* Depth of tunnel below any watercourses
* No. of clashes with boreholes.
« Shaft length and geology. surfa
» Surface Constraints.

Machine Tunnel

Constrain

Azimutt Gradient °
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CLIC Interface

CLIC TOT Interface:

» Comparison Overview
+ Tunnel & shaft geology.
+ Shaft geology and length.
* Natural features.
» Shaft locations.

+ Related Scenarios

* Identifies the parent scenario of each newly saved
scenario.

+ Attributes to be displayed are still to be
identified.
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Tunnel
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Cost Estimates

FCC Consultants Cost model to be modified for CLIC.

Requirements:
» Cost estimate for the Klystron TBM design

» Cost estimate for the Klystron roadheader
design

e (Cost Estimate for the New 380 GeV Drive
Beam Design

» Comparison to the previous CDR cost
estimate for the drive beam.
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How the Cost Model Works
The following diagram shov

s how thi

een developed:

Calculation of construction costs for Lot J using total quantities of:

- Materials

= Labor

B Equipment

- Consumables

From the resulting costs, Measure Prices are calculated using the following expression:

Measure Price =

Total quantits

The labor costs include costs for office, supervision, support and production personnel.
Equipment costs accounts for depreciation and monthly repairs.

Consumables include power, explosives, petrol and diesel, cutting tools.

Within all these activities, costs have been added for transporting spoil to deposits 20km away from the shaft.

Project inputs A

summary of

have been the project

developed in

structures has

accordance been prepared

with discussions

using the same

with CERN and . format used by

25 stated in the

CERN_Tunnel

ILF reports. lengths have

Inputs and Color Coding

[ Bills of quantities have baen
developed for each structure type in
accordance 1o the ILF sketches and
assumptio
Surface sites show total guantities
per building or structure.
Underground structures are eit!
per meter of tunnel or per total
structure. Calculations per structure
are anly carried out when the
structure has elements that impede
linear calculations such as headwalls

The following are the color codes used in this Cost Model:

SheetTabs

eets that contain the Measure Prices and guantity outputs of the Cost Model. These provide im

the item

S
The total bill of
quantities for
the project is
caloulated using
the basic

Indirect Casts (Evection, removal, suparvision, atz) + Diract Costs (Material, Equip., Consum., Labour)

-

guantities from ‘

the previous
step and the
tunnel lengths
and number of
structures.

eets that con the cost outg

Sheets that require inputs from
eets that contain the calcula
eets that con thec
eets that contain the c:

t Model. These provide the m

ERN and also provide important information fo

ons of quan
ons of quan
ons of Mea:

ortant information for CERN.
RN.

s for surface structures. These are only for the use of ILF

re P

for underground

and quantities for Lot . Thes

Cells in sheets highlighted in the same color contain project inputs to be entered b

s that contain project

puts to be entered by ILF or by CERN/ILF in conjunction.

uctures. These are only for the use of ILF

e are only for the use of ILF

y CERN using the recommendations

s highlighted in this or similar pattern identify the general framework developed by CERN.

Important Notice on Variations of Tunnel Diameter

T

t Model has been developed for the tunnel, shaft and cavern shape

stated in the Sketches in the Agreement of Parameters Report ang

round struct

ortant information
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Cost Estimates

Surface Structures Length  Width Height
Access Shaft Electricity Building

Booster CV Building

Booster CV Building

Booster Injector Building

Car parking Exp. Area

Car parking Access Shaft

Central Area CV Building

1. Exhaustive list of all underground, surface and Contral Area ischine Cooling Tower
temporary Structures, Central Area Station ED

Central Area Station EG
2 |Compton Ring Building
Control Building

Process:

T B L

o

[SS |

[ts]

2. Dimensional Input tab

CR1Hall +Cv
e CR2 Hall +CV
structures. & |Cryo Cold Building 12|
Cryo Warm Building 12
2 L = ; | Detector Assembly Hall 25
5 Basic Quantities a STS 2 | Drive Beam Cooling Tower 16

=
=11

Drive Beam Cooling Tower

structure type - options Drive Beam CV Building
method,; Drive Beam Injector Building

Drive Beam Station ED

Drive Beam Station EG

& Damping Ring Hall + CV

e” Damping Ring Hall + CV

e” Pre Damping Ring Hall + CV
Electricity Building
Gas Building
Gas Storage Tank Platform
Injection Hall + CvV

1Target Hall

2 Target Hall
Main Beam CV Building
Main Beam Cooling Tower
Main Beam Injector Buillding
Main Beam Station ED
Main Beam Station EG
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» Input tables Structure List All Underground Structures All Surface Structures All Temp Worl
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=
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ON

Process:

1. Exhaustive list of all underground, sur
temporary Structures.

2. Dimensional Input tables for all the different

structures.

3. Basic Quantities and cos

structure type - options
methods

4. Total quantiti

5. Quantity
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t Estimates

Machine Tunnels

Tunnel Span [m) = S.6]m, In
Length [m)

Structure

Bypass Tunnel

Tunnel Span [m) =

Structure

B el

Main Beam Dump Tunnel

Tunnel Span [m] =

Structure

UTRC Equipme

Main Beam turnaround

Tunnel Span [m) =

Structure

4.7 m, In
Length (m)

UTRC Service Passage
Tunnel Span (m) =
Structure

Input tables Structure List

zpringline

UTRA (Alcove] 1

All Underground Structures

All Surface Structures

All Temp Wol

Structures




Cost Estimates

E L K M N o
m) | (EURm?) i (EUR#m)

Process:

or for Material Cost Va

EUR]
Underground Quantities Per Meter Run of Tunnel

1. Exhaustive list of all underground,
temporary Structures.

2. Dimensional Input tables for all the di
structures.

3. Basic Quantities and costs Table for each
structure type - options for different tunnelling
methods

B8
in
w

i
5[

‘QUANTITIES PER STRUCTURE
Structure

235872, 3

| zsz60]
___

Total Cost U
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Cost Estimates

Shoteret| Rockbol
Y Location Function Location "
I OCeSS  Reinf. ©
3 on on

1. Exhaustive list of all underground, surface and
temporary Structures.

2. Dimensional Input tables for all the different
structures.

3. Basic Quantities and costs Table for each
structure type - options for different tunnelling
methods

=‘

4. Total quantities and cost for ALL structures.

=‘

5. Quantity and cost calculations bz
used for FCC for each str uf“:"sz’ff

Total Cost U Total Cost §
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Cost Estimates

Process:

]

1. Exhaustive list of all underground,
temporary Structures.

- E n_ 1
Reinforcement = 205.72 kgjm':' Permanent lining reinforcems 295.80 kg/m

Khlec for all 1BIELEEED 6.26 m’/m of tunne! ing a 13.40 m/m of tnnel p—— 2017 deg
2. Dimensional Input tables for all il Sy of e oot 1340 /m of e =
Structljreg Summary of Quantities

3. Basic Quantitie
structure type -
methods

Summary of quantities can then
be linked back to the Basic
quantities table.

5. Quantity and cost calculations based on rates
used for FCC for each structure type.

B. Transfer T Quant. Main B. Dump T Quant.

Machine Tunnel Quant. Bypass T Quant.

25
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Cost Breakdown from CDR

“The difference in value between the two
scenarios is the price to pay for the higher
luminosity of 500 GeV in scenario A: the
higher beam current requires additional RF
power to be installed in the injectors and
larger-aperture accelerating structures
operating at lower gradient, thus calling
for an additional fifth sector in each of the
main linacs”

Civil engineering

and services

Value A
|MCHE]|

Civil engineering 1432

Electricity 326
Survey and alignment 3l
Fluids 494
Transport/installation 1O
Safety 20
Total 2403

https://edms.cern.ch/ui/file/1235960/3/cliccdr CLICProgramme onlineversion.pdf
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Table showing the cost breakdown of the 500 GeV Scenario A and B

Value B
|IMCHF]

A


https://edms.cern.ch/ui/file/1235960/3/cliccdr_CLICProgramme_onlineversion.pdf

2nts for m enance and is this possible with 1.5m shielding wall?

d tunnel.

nges in T

formation is acquired.
)C

/////// of costs by discipline required.
77

’ C 'f.j."fa’»,f/,l
7 :
e . anuary - Update from each team required.
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Thank You For Your Attention

obert etc...)
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