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The joint project Arna-Stanghelle

Road and railway




The main corridor for road and rail transport
between Norway's two largest cities

Kilde: Fylkesatlas Vestland. Kartgrunnlag: Kartverket




_Low-speed railway ¥
e average speed of 70 km/h




Fellesprosjektet Arna-Stanghelle
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https://vegvesen.sharepoint.com/sites/arb-fellesprosjektetarna-stanghelle/Shared%20Documents/General/A%20Administrasjon/30%20Film%20og%20bilder/Filmer/20044_SVV_E16_Arna_Stanghelle_Master_V006.mp4
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Execution phase 1

— Preparatory work and design

Duration around 3 years

e Establish rig areas
Establish temporary roundabouts on the E16

Excavation of 3 access tunnels from the fjord to the

new road and rail tunnels
Designing the main contracts
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Execution phase 2

{Llle

- Tunneling and civil works R S
| , Helle
Duration 5-6 years ,'
* Tunnelling west, central and east part
e Civil works in Arnadalen, Arna station, Trengereid, _
Vaksdal, Tolasen, Stanghelle and Helle H
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- Technical works
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e Technical installations
e Testing and commissioning
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Targets for the joint project Arna — Stanghelle

& « No fatalities or serious injuries

\{; * No serious damage to the environment and the surrounding area

_K i L\ « NOK 42 billion
@ « 55% reduction in greenhouse gas emissions

« 12-14 year construction-period

v = « Challenge the regulations if lower costs/greenhouse gas emissions



D1 . 42 billion NOK cost frame

- Iron law of megaprojects

Costs
100%
75%
2022T 2023 2024 2025 T 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
Adopted Investement
zoning plan decision

Project execution phases

1 Design/engineering and preparatory works

2 Tunnelling and civil works

3 Technical works



« 55% reduction in greenhouse gas emissions compared with the zoning plan

- Anticipated reduction

2039

100%
Greenhouse gas emissions
75%
50%
zozzT 2023 2024 2025 T 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
Adopted Investement
zoning plan decision

Project execution phases

1 Design/engineering and preparatory works

2 Tunnelling and civil works

3 Technical works



Standardisation Innovation
Predictable, but limited Necessary, but uncertain
* Proven designs * Unproven designs
* Predictable costs * Uncertain costs
* Defined scope e Evolving scope
* Low uncertainty * New opportunities
\ M N /

By embracing innovation within limited areas of the project, we aim to capture the greatest

gains from innovation while retaining the predictability of standardisation.
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9 Greenhouse gas emissions

50%

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

(1) Optimisation and © Materialreduction @) Low-emission O zero-emission © Technology development in

solution choices materials construction the market

Project execution phases

1 Design/engineering and preparatory works 2 Tunnelling and civil works 3 Technical works



Greenhouse gas emission budget

8% Land-use change

8% Mass haulage 23% Sprayed concrete

7% Construction machinery: diesel

9% Other materials
11% Prestressing steel

2% Steel, reinforcement and rock bolts

3% Asphalt

3% Precast concrete

10% Tracks and railway systems
3% Explosives

9 |
XA 4% Precast concrete elements

i

4% Sprayed concrete arch




Grouting




Sprayed concrete




Alternative water and frost protection systems in tunnels

Statens vegvesen

BANE NOR



Principle for water drainage through the blast-damaged zone and the invert

in pre-grouted rock mass

o——

Sprayed concrete
for rock support

Watertight
sprayed concrete

Water-bearing
zones/fractures

Water flow through the
blast-damaged zone



100% o Costs

75% \

9 Greenhouse gas emissions

50%
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039
(1) Optimisation and © Material reduction | @) Low-emission O zero-emission © Technology development in

solution choices materials construction the market

Project execution phases

1 Design/engineeriNg and preparatory works 2 Tunnelling and civil works 3 Technical works



Execution phase 1
— Preparatory work and design %‘

Duration around 3 years

e Establish rig areas

e Establish temporary roundabouts on the E16

e Excavation of 3 access tunnels from the fjord to the , |
new road and rail tunnels /8 km, O Fossneset

 Designing the main contracts -
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2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

(1) Optimisation and © Materialreduction @) Low-emission O zero-emission © Technology development in

solution choices materials construction the market

Project execution phases

1 Design/engineering and preparatory works 2 Tunnelling and civil works 3 Technical works



/

Timing is everything

Early decisions set the cost

Optimise as early as possible

Early cost reduction builds
the buffer against rising
prices

Design phase is where the
leverage is

/

Innovate where it pays

Bounded, not boundless

Target the biggest
opportunities

Small changes, large effects

Full-scale field trial before
rollout

-

Be honest on trade-offs

Priorities decide

Cost prevails if goals conflict

Reaching targets requires
regulation change

Transparency builds owner
trust

\

Act early, innovate selectively —and be explicit about which goal wins
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The joint project Arna-Stanghelle

Thank you for your attention!
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