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FCC Week
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o FCC-he Civil Engineering (( FES))
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1. LHeC potential solutions
2. FCC-he potential solutions

3. LHeC/FCC-he potential solutions

Geology, positioning and civil engineering challenges for each

FCC Week, Rome 2016 Thurs 14t April 2016
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& ‘Intersecting’ vs. ‘Non-intersecting’ FCC Position ( FCC)

d r N AN % £
[4

Voirons - Faucigny geological interpretation (GADZ)

Forage

Faucigny 1
2y
A:i0

Fauclgny

“Fou MS.

S

Mo ; Molasse Rouge

NI @] FCC position approximative des variantes
| @] Intersecting et Non Intersecting

Q: Quaternalre (Moralnes, Eboulls) ==

F&\S : Grés et Silts argileux
(Flysch ou molasse subalpine ?)

WE ; Wildflysch (Gres, mames, calcaires)

FCC =100 km = Secteur Volrons - Fauclgny ECH

1:10 000 |88

Coupe géologlque 3

GEQTECHNIQUE APPLIQUEE DERIAZ SA

FCC Week, Rome 2016

Thurs 14t April 2016
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& ‘Intersecting’ vs. ‘Non-intersecting” FCC Position
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C{?W ‘Intersecting’ vs. ‘Non-intersecting’ FCC Position (L EEE

Vuache geological interpretation (GADZ)

Sltuathn ; velr annae 1

PROJETS INTERSECTING et NON INTERSECTING
Qualemake « Morshes

Olleoine « Mofsses Rouge

Ecolre « Gris ef corglomérats

Urgarlen « Cakakes massls

" -; Hautedhien » Cakakas e padts bancs o1 mames 2 la baze

FCC 100 km - Secteur Vuache ~ |ECH 1:10000
Coupe géologique présumée Annexe 3

GEQTECHNICUE APPLIQUEE DERIAZ SA
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o FCC-he Civil Engineering
LHeC and FCC-he
HeC Mach: Independent FCC-he LHeC / FCC-he
€% Viachine Point L, F, H or B LHC P8 & FCC PB

Civil Engineering
Different Options
Fraction 1/3-1/4-1/5
Pt2 and Pt8

FCC Week, Rome 2016 Thurs 14t April 2016
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FCC-he

Independent FCC-he
Point B, L, For H
(FCC straight sections)

o FCC-he Civil Engineering (( FES))

FCC Week, Rome 2016 Thurs 14t April 2016
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e Connection to FCC straight section at point B, F, H, or L

e 1070m ERLs - 400m BDS — 979m radius arcs - 400m beam transfer

* 9091m total length, ﬁ of FCC

400 1070

- LINAC

S
FCC Point o
B/L/F/H e

W
1070 400
LINAC Orift section
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FCC-he Civil Engineering

FCC-he Point L
ECE Long StraightSection. . P g~ B B S (W a0t
: SN 53 s P \__;};.; 7 G S " LK v‘“‘-.>_:,_. -
Tunnel Geology : : - & L 5 RN .

I\/Iolasse rock (sandstone)
ngh risk of hlttlng (hazardous) Jura Ilmestone a

"_"’Constructlon , Tt e ot e
Iunnel Boring Machme (TBM) in stralght sectiorise¥ &

Roadheadér in arcs

— Quaternary
— Lake
SRS dan — Wildflysch
B IR e Molasse subalpine
of BB G —Molasse
L9 *’f;,,.’ﬂ‘ ._ Calcaire
SISt oA A — Shaft
A TR - -Alignment

2
AN\

Civil Engmeérmg challenges _
* . High geological risk of travellmg through karstlc limestone

¢ Not feasublllty l’ssue but special probing measures could be

’ =

required (mcrease costs) by : el B oA

-k

FCC Week, Rome 2016 Thurs 14t April 2016

B0km

C. Cook



FCC-he Civil Engineering FeC

FCC-he Point B

FeClong StraightSection )+, ¢
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Tunnel Geology . - T
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FCC-he Civil Engineering

FCC-he Point F
FCC Long Stralght Sectmn F "&‘r @ i S 4 'f[?‘
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FCC-he Civil Engineering

FCC-he Point H

4?_‘.

{ .

Constructlon o ﬁ' Vol
¢ . Tunnel Boﬁ{lg I\/Iach«me (T% ',ﬂ'
. Roadheader in-arcs : !

. CMI Engmeerlng challeﬁges:“
i »"/I:GW geologlcal r|sk

‘f

Nl N di g R i - S s 2
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LHeC/FCC-he Civil Engineering

LHeC / FCC-he
LHC P8 & FCC PB

 LHeC/FCC-he machine with
experiments on both the LHC and FCC
ring

* Connection at LHC P8 and FCC PB —
only feasible location

e 170m vertical distance

* Traverse vertical with arcs

FCC Week, Rome 2016 Thurs 14t April 2016



o FCC-he Civil Engineering (( FES))
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LHeC/FCC-he Civil Engineering

* LINACS at different levels (160 mASL FCC and 330 mASL LHC)
e 550m radius arcs sloped at 15.6% to traverse the 170m vertical and 2km horizontal
* Drift sections added to reach 0.5LHC total length. Added to west of P8 to avoid Lake Geneva

* 1070m LINACS - 400m BDS — 555m radius arcs - ~7000m drift (total)

e 13.35km total length... %of LHC

FCC PB
(160 mASL)
Arcs sloped Drift section LINAC Drift =section 7Y
at 15.6% 2504 L 1070 } 973 N ;
g 400 -
&
= +/R55
400
594 973 . 1070 , 1607 )
7 ] | i
N Drift section LINAC Drift section
LHC P&
(330 mASL)

FCC Week, Rome 2016 Thurs 14t April 2016



FCC-he Civil Engineering

LHeC/FCC-he Civil Englneerlng
LHC Pomt 8 & FCC Long Stralght Sectlon Lo Begak

e

l—“ R

Tunnel Geology

* Molasse rock (sandstone)
Limestone in west at FCC IeveI : - o
Rlsk of travellmg through (\ﬁater bearmg) moralnes near the Lake

B N PENg “ X ENE: .y
A > S Y O

Constructlon s
Tunnel Borlng Machlne (TBI\/I)
0. stralght sectfons g
1 Roadheadef inares:

/

L

Other challenges
, Slepe I|m|t for transport (usually
33 <6%) by
' ""‘ﬁ"";\«é,"' Large'crgssing angle at IPs :
Arc radlus toa small (1000m in CDR)
I8 g

C. Cook FCC Week, Rome 2016 Thurs 14t April 2016



(‘i”*“jg FCC-he Civil Engineering (G== )
LHeC/FCC-he Civil Engineering

Further Study

e Study new concepts with:
* ~900m-1000m radius arcs
* Much smaller crossing angles and P8 and PB
* Smaller gradients to traverse 170m vertical

FCC

O

,\Q@ Foint B
'

FCC Week, Rome 2016 Thurs 14t April 2016



FCC-he Civil Engineering

LHeC/FCC-he Civil Englneermg

LHC Pomt 8 & FCC Long Stralght Sectlon Lo
Further Study

l—“ R

TO BE STUDIED

C. Cook FCC Week, Rome 2016 Thurs 14t April 2016
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o FCC-he Civil Engineering (( FES))

Future Steps

e Continue civil engineering study into feasibility of FCC-he options and
LHeC/FCC-he option:
e Geological profiles for options
* Interaction of FCC-he tunnel & LHC/FCC main tunnels
* Optimising LHeC/FCC-he design

* Drawings
e 3D
* Layout sketches

* Project cost estimates
* Scale from previous estimates (AMBERG CDR)

FCC Week, Rome 2016 Thurs 14t April 2016
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