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Agenda:

- Project introduction

- Decision making: excavation
method and tunnel concept
- The results
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The Norwegian Food Safety Authority’s
instruction to the City of Oslo (the 3rd of April
2017)

The Norwegian Food Safety Authority
Instructs the City of Oslo to establish a
satisfactory reserve water supply by
1st of January 2028.
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Bergarter fra karbon-, perm- og triastiden
Dyp- eg gangbergarter

Gabbro, dioritt, camptonitt

Sedimentzsere beraarter
Leirstein, sandstein, konglomerat

Vulkanske bergarter
Breksje, tuff, ignimbritt

Ignimbritt

Ryolitt, ryodacitt, dacitt

Latitt (rombeporfyr)

Trakytt, porfyrisk

Basalt
Askergruppen
Leirstein, sandstein, konglomerat
Oslofjordovergruppen
Sandstein

Kalkstein, leirstein og sandstein
Leirskifer, mergelskifer og kalkstein

Alunskifer, sandstein, konglomerate og kalkstein
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Forprosjekt Ny vannforsyning Oslo

Vurdering av drivemetode for ravannstunneler
Vurdering av TBM-boring i sgndre trasé
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Forprosjektet Ny vannforsyning Oslo - «Vurdering av traséer og
drivemetoder for ravannstunnel»

Versjon 1 med 4 altemativer, juri 2018

Tilleggsutredning med 5 alternativer desember 2018

Notatet starter med tilleggsutredningen og resultatens av den. Derstter falger Versjon 1
med en mer omfattende beskrivelse av geologi og andre forutsetninger. Vi har valgt denne
rekkefelgen siden tilleggsutredningen representerer mer modne alternativer enn versjon 1.
Mye av grunnlaget for Versjon 1 gjelder ogsa i tilleggsutredningen.

Konklusjon tilleggsutredning

Tabell 1 Kostnadsestimater ved hjelp av Anslagsmetoden. P50 er kostnaden som med
30 % sannsynlighet vil overskrides {median), P85 er den kostnad som med 15 %
sannsynlighet vil overskrides. For detaljer henvises til Handbok 764 fra Stafens vegvesen.

1 - Word, 2 x TBM fra Vefsrud op Huseby 19670 0 1424 23,9 1317
2 - Mord, 1 x TBM fra Huseby + 1 x B5 fra Vefsrud 14500 5100 1485 +hl 73 1966
3.
.

Sor, 2 x BS Vefsrud-lci, 1 x TEM Isi-Huseby 12900  T080 1693 +269 4.8 2185
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D&B - concept

Skaret

Jom ledol i > Kiukeby
By 0gda S
B x [ b A hoo
‘ﬁ\ BN Lomme
r. oS v =~ r :
- >olh ~ - Boastad . Froaner
‘ .—‘——--_—-~~ =~ ;
- 4 b hogda k. AT ~ - o
; b PSS ~ seteren
Vi~ Bung Brunkollen Holmen
~ & Wiem . kollen 4
~ ] =
Vefsrud ~% T 3 Fossuf
Bre ~ Lomm edajen A Voksen
& enna Haug > [ o T S
f N = - - Nordberg
Ghyud pal s LA g
Isi Bamums \\ " B cammrr \\ G Roa HUSEby
W YO s
cerk |\ Osteras \ ~, / Ris T o5 Y A
S \ o o -
Lindeber get g + Y3 " OSL!
1A Stein ~ .l J :
Drag < 3 - = el i K
Wy kkinn mestad « } .t.,‘ ~ \
Stenshggda Hosle :n . oL,
{ 4 >
Tovemid T ’ 3 fipod o ¥ & Haslum s l '3"‘ o Mqoestien } *
Sk I Skeyen +
Ol Bryn Jar "
4 Stovi Kols &: G } I < Frogner Dt K
Y \ VOIS s 10 - . ongchage
o Jordbru ’ 8 1 noekg
. Y ayen { 7 . Slott
v ’ Ra Stabekk S Domkwken

Kirkerud

.

11.11.2019




TBM - concept
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D&B

» 3 access points
> 3 km Stenshggda tunnel

» Cross section: min 32 m?
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TBM

» 2 access points
> No Stenshepgda tunnel

» Cross section: 16 m?2
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Important factors considered:

Oslo

S

Machines and equipment
Pre-grouting and rock support
OH&S

Need for access points
Environmental impact
Operational phase




D&B VS TBM

» Lower consequences in the event of 9 Lower flexibility if technical failure

technical breakdown » ldentify factors of importance to

the machine performance to reduce
the risk

9 Assessment based on technology
available in the marked

1. Machines 2. Pre- :
and grouting and 3. OH&S e f.or Envwonmental 6. Operational
. access points phase
equipment rock support impact
(@)
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D&B VS TBM

Photo from the
Follo Line Project

> Exposure to fumes

> Risk of insufficient
ventilation concept with
8km of blasted tunnel in
one length
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2. Pre-
grouting and
rock support

1. Machines
and
equipment

4. Need for

access points

5.
Environmental
impact

6. Operational
phase
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D&B VS TBM

» Plastic and nitrogen > Less contaminated muck

1. Machines 2. Pre-
: 4. Need for
.and grouting and 3. OH&S e Envwonmental Operatlonal
equipment rock support impact phase

Oslo 11.11.2019 17




6. Operational
phase
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pregrouting
(weeks‘)& LR

Totaltimeweeks) | 193

TBM —_alternative &

»CRastest ©C UoR  eEN i T e

> . With"’__l‘ess risk of delay due to_j'\ri'cr‘\e%ised‘ia‘rﬁC)unt of rock support

> Most robust because 100% of pregrouting is included
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Photo: Randi Hausken - Wikipedia
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Conclusions

In the end: the client is responsible for
all deviating ground conditions

Model: The Follo Line Project - Bane NOR

11.11.2019
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Assessment regarding tunnel
concept and excavation
method must be done in an
early project phase

THAT MOMENT YOU REALIZE....
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The client’s early
personnel with exper




The result

> Two shield machines

> Client will ensure that the machine design is tailor made
» Lining: combination of drained and undrained

» 1stquarter of 2020: tender documents published

» 4t quarter of 2020: construction work starts
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