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Sustainable Approach for Road Tunnels

• Although tunnels form a small part of a road network, they 
tend to have high energy utilisation for lighting, ventilation, 
and other services, as well as a significant amount of energy 
embeded in the structure in terms of materials and 
construction-related effort.

• Two papers have been presented in the C4 poster session, and 
they addressed issues of design, construction, operation, 
maintenance, and management, in a sustainable approach 
aiming to minimize their carbon footprints.
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Outline of Ohashi Junction Project

OBJECTIVES
• Challenge to construct an expressway  junction connecting 

tunnels and viaduct in the densely inhabited district in Tokyo.

• Integration of the junction project and neighbourhood 
redevelopment considering sustainability.

CONCLUSION
• The construction of expressway and the creation of an 

attractive and a sustainable community can live together 
through environmentally friendly approaches, such as 
following the slide.



Usefulness and Benefits to Sustainability
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Ohashi “Green” Junction
Environmentally Friendly Approaches

Roof Garden on the Ventilating 
Station with trees

Ventilating station 
with NO2 and SPM 
removal system

Roof Park on the Oohashi JCT 

with a lot of trees   (7000㎡)

Covered loop by well-

designed concrete wall

CO2 reduction : 40ton/year

Tree-planted Sidewalk 
and Open Spaces

Covered ramps by 
well-designed wall

Residential bldg 1-1 

Residential bldg 1-2 

Compact development by effective land use
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Thermal Monitoring of Motorway 
Tunnel Insulation Structures

OBJECTIVES

• Frosting phenomena occur often in Finland with temperatures 
under 0 °C for 4 to 6 months a year, with periods under -20 °C.

• Water & frost insulation is needed to improve traffic safety by 
preventing icicle formation in tunnels. However understanding 
of thermal behaviour and dimensioning  tools are missing!

• The aim of the project is to gain deeper knowledge of design 
parameters of the insulation structures to be able to minimize 
construction, operation, and maintenance cost.



Conclusion
• 8 newly constructed motorway tunnels have been instrumented 

for continuous follow-up to gain long-term experience concerning 
thermal behaviour with and without lining.

• This will help in:

– Optimizing infrastructure design (cost effective)

– Minimizing Energy consumption for heating

– Minimizing Operation and Maintenance cost

– Maximizing Traffic Safety of the Tunnel

Thermal Monitoring of Motorway 
Tunnel Insulation Structures
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Sustainable Approach for Road Tunnels

• The first poster, addressed the issues of design, construction, 
operation, maintenance and management of tunnels in order 
to minimize their carbon footprint, while maintaining a safe 
and healthy operating regime.

• The second poster, discussed sustainable safety measures. It 
proposed new technologies aiming at reducing the risk level in 
very cold climate countries by preventing icicle formation by 
infiltration.


