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Construction




Solutions for making the European 3
Transport Network more sustainable

A Sustainable mobility.
Increased transport by rail and (inland) waterways, by better
intermodality and better access to these modes of transport.

A Construction and Maintenance of infrastructure in a more sustainable
way.
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Construction of infrastructure to 5
obtain Safe and Sustainable wuRoVIA,
Mobility

Some of challenges for the ROAD CONSTRUCTION INDUSTRY

7/ Achieving 100% of re-use pavement materialsa

/) Promoting recycling of demolition waste and by-
products to save natural resources ( non
renewable) -

/) Recycle kO% of RAP materials instead of 20% today in
the asphalt planta

/) Better use of materials by enhancing durability and
lasting pavements solutions-. to achieve less
traffic disruptiona

/) Reduce emissions of green house gas and energy
consumption by selection of durable solutionss

WAWWLEURDVIELIT
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3
Safe and Sustainable Construction sumowia,

Examples of construction processes who contribute to
answer these challenges:

7l Cold In-Place Recycling

7l Warm Asphalt Mix

7l Air Quality Improvement
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Cold in-place recycling benefits SUROVIA,

STRONG ECONOMICAL AND ENVIRONMENTAL INCENTIVES

e Saving of natural resources (virgin aggregatess
bitumen)

71 Reduction of:

Waste (landfill)

Transport costs and nuisances

Trucks on the roads -more safe

Energy costs (transport. heating of aggregates)
Traffic disruption

4 1 1 1 1 1

Emissions (cold technique.: transport)

7l On average. savings may be estimated as follows:

- Energy and aggregate costs: up to 20 %
5
- Gaseous emissions (C0Z2 . S§02 ): around 20 % Pess
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| Cold in-place .
|' | recycling curovia,

Single equipment for milling + mixing + laying-.
® Emulsion or foamed bitumen
o Addition of cement or hydrated lime

FOLLOW-UP OF REFERENCE JOB SITES

- EFvolution of stiffness with time (on extracted cores)
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Cold in-place recycling machine -
| '.

] ia.f
EUR 1A WL eurovia.ir

Single equipment for milling + mixing +
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Cold in-place recycling future . N pe—"
prospects

How to develop the technique further

7/l Mastering of mechanical properties
Better understanding of the domain of applicabilitya
improved material design Significant progress has been made
but:

- Must be converted into standard practice-
- Failure criteria and adequate tests are still missing-.

7/ Specific pavement design methods are still needed-.

7/l Great progress to be expected from better laying and
compacting methods

- Selection of adequate equipment depending on recycling depth and
materials-

- Improved compaction equipment and compacting scheme-

- Compacting aids (specific additives ?).
page 8



Carbon foot print - Decision
Support -

7/ Quantify and optimise not only economical but also
“TAarmanmaont ol honoatatco
— GAIA
—N r— « Tableau détaillé des résultats
— — - B A
rwhn / Base Base Proposition P-B8
— |r Euisement des ressouries AOF (kg ocu) . 26045 wae | s
sl s R—— | consommation grandots (1) | zemaz | ios | aam
— — -G_ — — ] Tonnage Sctal apporie (1) | M0 | 2051 | -1
— — # L — — | Retcufs e rettoures natrelles (n) s &2 T
S .. | Comomimation det resowoes énengitiques (M) 21 241100 130701 00 i
GAIA | Teamsgon gfokal | 221108 | 1mssar | aww
B.E. Transpent kool routier (t/km) | 1pass | sa 1%
Emission de GE (kg 00, equ) changement cimatique 117057 | 815 348 L T
BILAN DES IMPACTS
s ot ENVIRONNEMENTAUX e s CNMENTAIRES N
—  — DES CHANTIERS e  s— La proposition Recyclovia est gagnante sur tous les indicateurs :
Se— —,  — — - Ressounes,/matéiaux : consommation granulats réduite de prés de 40%
. - et environ 30% des ressources utilisées sont des ressources regyclées
- Energétiques : consommation énergétique réduite de 40 %
- Emissions : Emissions de Gaz 4 Effet de Seme diminuses de J0%,
{ soit 345 tonnes de €0, évitdes !
Emission de GES (kg €02 equ) - transports réduits d'un tiers avec prés de 900 000 de tonnes/km évitées!
changement climatique | Pl A
e RD 925 TOTAL CONSOMMATION | 345179
. Dont matigres premieras + deéblais 10 357
client - conseil Généra | Donlt transporl vers centale | 37978
service desMa | pont fabrication 323734
maitre diwvre - conseil Géndra | Don triansport local | 29057
Dant mise en ©uyie | 35242
Dite de semive s coggeet: Le 4 avril 2007 s

Choix des indicateurs parmi une liste de 16 indicateurs environnementaux
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W.A

.M. Warm Asphalt Mix

3

. ia.f
Euno\f'ﬂ WAL EUrovia.ir
ok

2t [ Mastioasphat |
HOT!
- |
}
160 Mastic asphalt at low temperature !1' :).'
140 —
120 Warm mix
100
80 Haltf Warm Mix
60
40 > Emulsion
0
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W.A.-M. Market Challenges SoRovia,

7l Hot mix asphalt production in Europe : 300
millions tonnes

- France: 4O millions tonnes
- Germany: 7?0 millions tonnes
- USA: EODO millions tonnes

7l Production temperature of hot mix asphalt : 150
to 1&0°C

7l Fumes emissions ¢ NOxa COVa. SOx. COX

7l Increasing of smell issues and environmental
restriction page 11
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N N

7 Earlier opening for traffic and less disrul§®

7/ Reduction of bitumen ageing inducing longs

| 3
Benefits of W-A.M. curoviA,,

wwheLeurovia.fr

Lower mixing temperature

Low energy consumption

Reduction of the energy costs (10 - 40 %)
Reduction of green house gasses

Minimize fumes. emissions and smells

Lower laying temperature

Reduction of workers exposure to fume at the plant and
paving site

Same performance characteristics of the mi

Potential for longer haul distances and st
workability

durability of the pavement
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| Paris 17¢":Thin Asphalt Concrete 0/10

[ wwheLeurovia.fr

/| with PmB S
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|I' ° ® ) g
/! Emlissions 1nto the atmosphere eurovia,,

wwheLeurovia.fr

el AL, A 8D

/) Reduction of the
emissions into the

atmosphere
- NO, : - 20%
‘ - S0, ¢ - 19~
- C0, : - 23
- COV = - 19%

/) Reduction energy use

- Diesel : - 28% (1.5
1/t)
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3

WAWWLEURDVIELIT

How to stimulate the W.-A-M. ? eurovia,

/) Increase knowledge with clients and industry

7l Promote advantages of W-.A.M.

/) Develop easy tool to calculate environmental effects
and carbon foot print like Gaia-

7l Convince politicians and road authorities

7l Provide proof of performance and durability
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- Carbon foot print environmental
|w

3 .
EUHD\{'L&.:‘ wiww.eurovia.fr
Il study
| II
L. Comparison between a A.(C produced at 1kO °C and a A.C
produced with the Evotherm DATR®R process at 110 °C :
- ! »
[ Ecart -"@-\-
Indicateur environnemental | Valeur % 100, GAIA;_E
absolue
Epuizement des o baze
ressources (A0P) (kg Equ Sb) -3 ~23% propasition
Consommation directe o baze
de fuel (Litres) 1323 ~25% proposition
Emission de GES changement . base
climatigue (kg CO2 equ) -5 030 -29% propesition
b
2. Comparison between EME ( High Modulus mix ) with 20/30
produced at 170 °C and a EME produced with the Evotherm DAT
® process at 115 °C : “G=
i Ecart GAIA
Indicateur environnemental | Valeur % 100%
absolue
Epuisement des o
ressources (ADP) (kg Equ Sb) e S
Consommation directe
de fuel (Litres) 2444 | 20%
Emission de GES changement
climatique (kg CO2 equ) 8375 -31%
.\

page 16



| ) ) 3
/| Safe and Sustalnable construction SuRevia,

Construction process for Ailr
RQuality Improvement

using photocatalysis technology

= Vertical application

- Horizontal application
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3

EUROVIA

Nitrogen oxides pollution (NOx) = =wmowe :

(High temperature combustion of fossil fu~71<}
Otherstransports Energy transformation

wawweurovia.fr

2~ . 8% 9% Industry
/1 0rigins of the pollution 13%
Residential
8%
Road transport Agriculture
47% 15%
7/ Legislation
Limit values Respected limit
values dates

Limit value per 200 pg/ m® NOx (no over passing 18 times January 1st, 2010
hour for human during acalendar year)
health
Limit value per 40 pg/m® NOx Jnuary 1st, 2010
year for human
health
Limit value per 30 pg/m* NOx QJly 19th, 2010
year for nature
protection
Air quality 40 pg/m®
objectives

A Effects :

- Harmful for humans when inhaled

- Formation of acid rain and ‘“summer fogs"™

/) Drastic measures : decrease of speed limits- reduce traffiec..



ﬂzSound-barrlers application-Photo- curovia,

| catalysis Technology

7V Barriers made of wood concrete =
i ; ; o stms i
including depollution agents 7~ & R —

A Double depollution: chemical and
noise

/) Ideal location close to high
traffic zones with recurrent
pollution peaks

/7l Test protocols performed with
French public authorities

A Environmental adaptation (colorss
materials..)

7' References: Lannions Paris: I

/ Innovation prizes (Innovation
Vinci Prize. Oxygen Awardsa...)




| Horizontal application. Pavement 5
/| reducing pollution Photo-catalysis eurovia,
/| Technology -

“a

Lumiére 8

wwheLeurovia.fr

71 Depollution roads
constitution:

- Porous asphalt mix

- Percolation of cement slurry
with special photo-catalysta

- Molécules
T 1 o actives de b b b
E TiO> photocatalyseur § b 4 l? e b 4
b
& @
. o Le dioxyde de titane 9 Il favorise la réaction 8 Sous l'effet de @ Ces composés, en
7' T e c h n 1 C a 1 a d V a n t a g e s : (TiO2) présent dans chimique entre les l'oxydation, les NOx quantité infime, sont
le coulis NOxer oxydes d'azote sont éliminés sous neutralisés et lessivés
(bande grise) réagit (NOx) et loxygéne forme de composés par la pluie.
4 la lumiére solaire, (02) de l'air. azotés stables.

- (lose to pollution source

- Improvement of road mechanical 7l Adapted for:

proprieties (structure) and
All urban roads

road safety (lane -
differentiation) - Footway
- Different colours available - Cycle path
- Improvement of outdoor air - Central reservations
quality and indoor vehicle air - Squares
quality - Shoulders
- Sustainable process - Tunnels.. page 20



| Horizontal application. Pavement -

wwwLeuravia. fr

'l reducing pollution Photo-catalysis cumovia,,
/| Technology

DINAN
MONTLOUIS

AREUS

ALES

AUDINGOURT
BRY s/ Marne
HENNEBONT

BOUGIVAL
PERPIGNAN
CAGNES
MONTGERON
SOCATOP
BONDUES

HENNEBONT
SOCATOP
CASTILLON
MADRD
AUDINCOURT
BRY s/Marne

More than 35 000 m?®
pavements laid by our
specialized teams
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| Development
protocols

of In situ measurement . S

EUROVIA
\\\{L‘r‘"/
3 > "";?.,
//m’\‘.‘\\
» Pyrex glass
[NO,] tlow — BT
—TiO,

NOxer® sample

o a— NOxer - In situ measurements

lel: ]2

Process activation
Low light level

Normal light level

Eliminated NOx quantities (fixed test parameters) > 4 mg /m?® / hour
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3
I Other applications

. ia.f
Euno\f'g WWWLeUrovia.ir
ok

/1 Paving blocks

—= Industrial applications

/1 Precast concrete embankment fac""

—= Industrial applications

7 Paints
= Qutdoor application : all
existing road cement
infrastructures (central

reservationa. sound barriers..)

Indoor applications with new
catalyst and light
adaptation: tunnels..
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| Reduce PM1O Fine
I

Il traffic

EUROVIA
Rt

e

g

AQET.;
" g

lp roefopstelll nql

tijn stof =

| + DCME #n TUDs h'l
£ /1/ /
P II

NO2 fiinstof |
_ NO2 _fijnstof -
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Reducing Traffic Noise in a
sustainable way

7 Two Layer Porous Asphalt provide layer lasting
reduction and lower noise generations. while
maintaining drainage capacity-

3

EUROVIA
e

wwheLeurovia.fr
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Better use of existing infrastucture by

3
/| ETS or additional lanes

. ia.f
Euno\f'g WWWLeUrovia.ir
ok




Use of energy which is -
n « received » by the road (heat

EUROVIA wwwLeuravia. fr
P
maiamnN \

Zomerbedrijf
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Use of energy which is .
I « received » by the road (piezo- cuRDia, | Wsroaie
| technology)

" ey
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I ''''''''''' auravia.fr
EUROVIA
i o

Conclusions

7 Many technologies are available to contribute to more sustainable
infrastructure.

71 More commitment from clients and road authorities is needed to
promote and apply these technologies.

71 More tools are required to demonstrate and implement environmental
advantages.
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}HSafe and Sustainable Construction cuRowia,

THANK YOU FOR YOUR ATTENTION !
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