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. ‘ gain better basis for decisions
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« Construction
* O&R and Repair
« End of Life (EOL)
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Input in each phases of a project and for each
part of the bridge

The names are not the same in all Nordic
countries

Stainless steel is not included

Possible to insert the raw materials for the bridge
— not for the road

Only few emission vector for cement and two for
steel

Applicable for all phases from feasibility to design
The need for product specific data emerges
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Includes materials for adjoining parts of the
bridge (embankment, soil protection etc.)

...and energy (diesel and electricity)
Can be hard to predict

Low impact/importance

Mainly applicable in later stages




E TS | Operation & Maintenance and Repair

Bridge Life Cycle  Ensures that no environmental burdens are
Optimisation

pushed e O @ '
 Little overall importance
* Does not link to the LCC tool‘
« Can be difficult to acquire data
 Daily traffic not included
« Traffic disturbance has little impact
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Credits are not given in this phase
* Energy for demolition

 Little importance

* No knowledge about future




P e il
ETS I

Results — the first step
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E TS | Overall conclusions

Assessment of the chosen bridge

aestetic idea, the functions,
environmental issues, the
overall material choices,
principals of the construction
techniques, considerations
regarding operation and
maintenance etc.

authorities including
description of the intentions,
materials, constructions and
installations of the project.

i i The calculations are elaborated with
Bridge Life Cycle o
Optimisation Evaluation of sustainabilty improvement potentials
aspects for alternative
solutions Full assessment
Screening of more Screening of chosen bridge Calculation of the potential
solutions Evaluation of altemnative environmental impacts that
solutions (choice of materials, the final bridge is expected to
strategy for operation, repair impose/cause
and maintenance etc.)
Project Pre-project
Feasibility study propjeosal (authority Main project Project monitoring
project)
Preparation of the basis that = . .
must be used by the building Detailed design of the bridge
owner to decide on the so it acts as the basis for
aestetic, functional, technical A prasing oE et
operation ar:'la‘ nfamlenanee _Bil ;n‘:":x"mes wodcs
principles including financing 'mm R
of the project :
Description of the Account and description of
assumptions of the , the the final design of the bridge
o in relation to demands from
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P YR Service life estimations for concrete are based on Codes
and Standards, including specific national requirements
that come from long_term experiences and traditions

Optimisation
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Service life, standards and Vindingevej
example
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Extract of Contents page from report on cement for infrastructure projects in
Denmark

3 Existing standards

3.1 Cements acceptable for different exposure classes
3.2 Supplementary cementing materials

4 Potential substitutes

4.1 Application of alternative cements in Denmark

5 Concrete in Aggressive and Extra Aggressive environmental classes
5.1 Cements and durability

5.2 Cement content and fineness

5.3 Protection in curing period

5.4 Application of mineral additions

6 Economical aspects for the society

7 AAB Betonbroer —evaluation of requirements
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Near Roskilde Festival
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Table 7-1: Data for concrete used at Vindingevej based on CO, emission from cement.
*Data from cement supplier

ETS | Vindingevej example, concrete

Bridge Life Cycle

Optimisation Bridge part Concrete Cement CO, emission*
m?3 content, kg/m?3 cement,
kg/tonne

Foundation o4 285 926

Columns, 206 341 926

walls

Bridge deck, 551 341 926

edge beams

>

*local data

Concrete
maintenance

and repair,
100 years

CO, emission,
to?tal, tonne

14.3
65.0

174.0

253.3
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Table 7-1: Data for concrete used at Vindingevej based on CO, emission from cement.

H Vindingevej example, concrete optimised
E TS | (inside standards)

Bridge Life Cycle

Optimisation Bridge part Concrete Cement CO, emission* CO, emission,
m?3 content, kg/m?3 cement, to’tal, tonne
kg/tonne

Foundation 54 240 876 13,0
Columns, 206 304 876 54,9
walls

Bridge deck,

o egbeams 551 341 926 174,0

> 241,9

*|local data

Reduction in CO2: 4,5 % ( 11,4 tonne CO2)

national annex and Road Directorate AAB

- fulfilling durability requirements in EN standards,
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Table 7-1: Data for concrete used at Vindingevej based on CO, emission from cement.

4\\ Vindingevej example, concrete optimised
E TS | (inside standards)

Bridge Life Cycle
Optimisation Bridge part Concrete Cement CO, emission* CO, emission,

m3 content, kg/m3 cement to7tal tonne
kghonne

Foundation 54 240 876 13,0
Columns, 206 246 876 44,4
walls

Bridge deck,

edgegbeams 551 246 926 125,5

> 182,9

*|local data

lj'; Reduction in CO2: 28% (70,4 tonne CO2)

ﬁ- Possible scenario with high additions of fly ash
- or slag — but not fulfilling Road Directorate AAB
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| Traditional reinforcement
or steel fibres
I Cement
Reference " Concrete ‘Contractor " Concrete with ' Heating " Example of
concrete, CEM  with proposal for blastfurnace tunnel concrete with
1, (OPC), fly ash concre_te f°" slag cement concrete with  steel fibres
existing Metro  replacing new Cityring steel fibres and
line part of line and fly ash blastfurnace
cement slag cement
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E TS | Metrocityring project

Bridge Life Cycle  Up to 2009/2010 the only cement in Denmark
Optimisation

acceptable for use in concrete for infrastructure
projects emitted:

1,240 kg COZ2 per tonne cement
(wet production process)

Now, 2-3 years later, for the same type of cement,
the cement manufacturer has reduced emissions to:

926 kg CO2 per tonne cement
(~25 % REDUCTION)

Average values for Europe ~850 kg/tonne cement
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Bridge Life Cycle  Education and Guidelines to be introduced for
Optimisation

stakeholders at different project stages

* Recognize that optimising environmental and cost
parameters is a specialist area — not only a
pocket calculator for CO2

 Innovative trials to be initiated for bridge
structures to reduce environmental impacts from
materials
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