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•Alternative Layouts for the Interaction Regiony g

•Preparation for Interaction Region Engineering Design 
Workshop: Working Group C - September 17-21, 2007
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Service Cavern Shaft moved to the end of the cavern ?

Advantages :  

J.Osborne CERN – 4 September 2007

•Easier passage from detector hall into service cavern.

•Shaft is over the bypass tunnel to ease service tunnel + machine installation
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Increase size of 
equipment 
passageway for 

Can Endcaps be 
opened within existing 
cavern width ?

p g y
machine installation ?
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Ideal World = Additional Service Caverns 30metres long ?

Extra costs for cavern v savings in services need to be assessed 
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With 2 service caverns, perhaps lifts, staircase could be removed 
in Exp. Cavern ?
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Passage ok for service pipes 
+ magnets

Emergency 
escape tunnel
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escape tunnel 
needed
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Extend Experimental Cavern by 6metres for Secondary Services 
such as : magnet electrical cooling circuits (transformer, DC power
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such as : magnet electrical cooling circuits (transformer, DC power 
supply etc), cryogenic and vacuum components for the magnet, 
cooling water for the skids……
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Typical Shaft Layout

•Concrete modules with lift & 
staircase inside

St l St i f i•Steel Staircase for services 
installation

•Ventilation ducts
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Detector Assembly areas 
t b t t d i kto be constructed as quick 
as possible to ‘move’ 
underground civil works off 
the critical path
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‘RDR’ Surface Building Layout for Interaction Region
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Cable chains : CERN propose at least 2 chains for detector 
services (Concept by H Gerwig & A Gaddi CERN)
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services. (Concept by H.Gerwig & A.Gaddi CERN)

Trenches to be formed in the cavern floor invert (non 
structural concrete)
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Section through cavern complex at point 5
Up to 55 metres of moraine overburden

20 metres minumum 
rock cover

35 m

Infill concrete area, could be used 
for sliding platforms and cablefor sliding platforms and cable 
chain trenches

Structural Invert 
heavily reinforced
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58 m
heavily reinforced



CFS/EU - EDR KICK OFF MEETING
Interaction Region - Possible Alternative Layouts

• Why Single Shaft Alternative:
(proposed by A.Herve CERN)

– Cost savings for civil engineering (approx. $10million)

– Can simultaneously perform lowering in shaft 
and normal work in Experimental Cavernp
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General view of Proposed One Shaft Option

Secondary9 m shaft 
Main service

cavern machine & Exp B 

y

• . B 

Main 18 m shaft 

A
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Second service
cavern Exp A
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18 m 9 m

Main ventilation ducts
And services Exp A

Lift
Stair

80-t crane
E A & B

Lift
Stair

20-t crane
MachineExp A & B Machine
& Exp B
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Movements of Experiment A

1: to main unloading zone
2: to garage position and leave g g p
space

for experiment B in unloading 
zone
3: beam/garage position

Exp B

1

2

3
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A
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Surface Area for One Shaft Option

2 80-ton cranes
19 m crane hook

• A
1 80-ton cranes
12 m crane hook12 m crane hook

Trucks

B
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• Disadvantages of single shaft Option :

– Detector B is in a less favorable position
– If Detector B needs ‘major’ repairs, neither detector j p ,

could be on-line (eg magnet removal)
– Lifts & staircase have to be included in experimental 

shaft
– If delays incurred both TBM’s could arrive at 

experimental cavern at the same time, more flexibility 
with 2 shafts for finishing works/fitting out
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Service Tunnel TBM

Beam tunnel TBM’s 
extracted from 

TBM ∅finished=4.5m
MS TBM ∅=4.5m
Cavern finishing
Shaft/cavern excavation

TBM setup
TBM transport
TBM removal
Finishing work
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Experimental Cavern
Shaft/cavern excavation Finishing work

Extract from Valencia Presentation Nov 06 by M.Gastal
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9m shaft9m shaft
for machine

Two shafts
with lift/stairs

services
80-t crane 

General view of Proposed Off-set Two Shaft Option
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General view of Proposed Off set Two Shaft Option
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T id hTwo side caverns have 
tendency to act as a single 
span – intermediate pillar may 
be needed in certain areasbe needed in certain areas, 
depending on ground 
conditions
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Two ‘offset’ shaft proposal
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with less distance between the shafts
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400 ton gantry crane is the 
cost drivercost driver

large steel columns down 
to floor level would be 

400t

needed
Lot of lost 
space

400t
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20ton gantry craneg y

Reduce cavern 
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height, but 
increase width ? 
Cost neutral.
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Group C Conveners :
Vic kuchler

Atsushi Enomoto

J OsborneJ Osborne
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Working Group C Proposed Topics (as of 31 August) :

Asiri SLAC C 1 Seismic reqts - plenary

Working Group C Proposed Topics (as of 31 August) :

Corvin SLAC C 1
Gaddi CERN C 1 An integrated design for ILC Detector Services (+ T reqts)- plenary A.Gaddi
Gronberg LLNL C 1
Lackowski FNAL C 1 Utilities requirements. Intro & discussion - plenary wg-c
Tomassini INFN C 1 Upgraded IR of DAFNE Eng design -plenary guessTomassini INFN C 1 Upgraded IR of DAFNE, Eng. design -plenary guess
Volk FNAL C 1
Ruland SLAC C, B, A, D 1 Alignment - plenary?
Enomoto KEK C-convener 1 Life safety constraints and requirements. Intro & discussion - plenary wg-c
Kuchler FNAL C-convener 1 Push-pull constraints & criteria. Intro & discussion - plenary wg-c
Osborne CERN C-convener 1 Civil Engineering Works and Services Installation for IR - plenary author
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Conclusions / CommentsConclusions / Comments

•Infinite number of Civil Engineering layouts possible : Feedback needed•Infinite number of Civil Engineering layouts possible : Feedback needed 
from Detector Communities at SLAC Workshop, to ‘advance’ the design.

• ‘Concept’ layouts & alternatives to be presented at SLAC Workshop to 
stimulate discussion and provoke Value Engineering exercises e.g. Two 
service caverns.service caverns.
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ATLAS design progression for experimental area prior to 
d f i il i i t t

1993

award of civil engineering contract :
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1996


