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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM
The EAGM commissioned ETH Zurich and ESU-Services Ltd to quantify the

environmental performance of commonly used construction materials.

A comparison was undertaken between:

o Filtration (case 1)
o Foundation stabilised road (case 2)

o Landfill construction (case 3)
o Slope retention retaining structures (case 4)

o Filter function in river construction (case 5)

o Temporary road (case 6)
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An overview of the comparable life cycle assessments for roads, on ur
behalf of EAGM @ NGO

What is an LCA?

LCA looks at the Product Life Cycle and compares life cycles of different
products or life cycles of different types of constructions
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An overview of the comparable life cycle assessments for roads, on N
behalf of EAGM

1G5 Metherlands

Why do we need such comparisons?
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The study adheres to the ISO 14040 and 14044 standards

« Eight impact category indicators:
1.Cumulative Energy Demand [CED]
2.Climate Change [Global Warming Potential, GWP100]
3.Photochemical Ozone Formation [also known under “summer smog”],
4. Particulate Formation [PM, causes health problems as it reaches the upper part
of the airways and lungs when inhaled]
5. Acidification [major acidifying substances are NOX, NH3, and SO2]
6.Eutrophication [nutrient enrichment of the aquatic environment]

7.Land competition

8.Water use
s Z» INTERNATIONAL 2" International Symposium on Geosynthetics and Sustainability
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The study adheres to the ISO 14040 and 14044 standards
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An overview of the comparable life cycle assessments for roads, on <
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INTRODUCTION of the LCA’s for ROADS

Dominant functions of geosynthetics in the examined cases

Filtration (EN 1SO 10318:2018)

; | restraining of uncontrolled passage of soil or other particles subjected to
o o ‘ i hydrodynamic forces, while allowing the passage of fluids into or across a
j geosynthetic material

Stabilisation (EN I1SO 10318:2018)

improvement of the mechanical behaviour of an unbound granular material by
including one or more geosynthetic layers such that deformation under applied
loads is reduced by minimizing movements of the unbound granular material
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An overview of the comparable life cycle assessments for roads, on
behalf of EAGM NGO

1G5 Metherlands

CASE 1: Filter Systems in Roads
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Drainage trench construction
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

Characterisation of Alternatives
=
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An overview of the comparable life cycle assessments for roads, on N G O
135 Metherlands

behalf of EAGM

Characterisation of Alternatives

Drainage trench
Case 1A —granular fill layer — 300 mm gravel Ea Cana 18
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

Key figures referring to 1 m? of filter

Unit Case 1A | Case 1B
Total Total
Gravel t/m? 69 -
Geosynthetic layer n/n? - 1
Diesel used in building machines MJ/m? 204 1.04

Transport, lorry

345

0.035

Transport, freight, rail

0.07

Particulates, > 10 ym

48

Farticulates, > 2.5 ym & <10 pm
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behalf of EAGM

Environmental Impact Graph
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM
The LCA study on FILTER layers in roads resulted in:

o 75% (min.) lower environmental impact for all indicators

o ~ 85% lower non-renewable cumulative energy demand
o ~90% lower cumulative greenhouse gas emissions

by using GEOTEXTILE FILTERS vs mineral layers.
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

CASE 2: Foundation Stabilisation

Road foundation construction
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Installation of a GEOGRID layer
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

Characterisation of Alternatives

Road class Il with the same finished surface in all cases.
o Foundation assumed life 230 years (weak soil)

o Binder course assumed life > 30 years
o Asphalt surface layer assumed life > 15 years

Three basic foundation cases were investigated:

o Case 2A - conventional road with a non frost sensitive gravel/sand layer
o Case 2B - as 2A stabilised with a geogrid

o Case 2C — as 2A stabilised with lime/cement/hydraulic bi

(Further refinements of the alternatives were modelled (see full paper))
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

18cm
15cm
53cm 32cm
87cm
25cm

Case 2A Case 2B Case 2C
- Asphalt Layers ¢ =  Sub-base Chemically stabilised
- Base _ Sub-grade  wmwmw=  Geogrid
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An overview of the comparable life cycle assessments for roads, on n. "
behalf of EAGM I‘E:} NGO

1G5 Metherlands

Global warming: CO,-equivalent per 1km of road
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An overview of the comparable life cycle assessments for roads, on N
behalf of EAGM

The LCA study on Foundation Stabilisation in roads resulted in:

o lower environmental impacts concerning all indicators investigated compared to
a conventional road

o lower climate change impacts compared to lime or cement stabilization

o ~11% (or 800 tons) saving in CO2 per 10km of road = 3,200,000 km in a car (80
trips around the world)

o vs lime/cement stabilisation save 30% = 12,000,000 km

by using GEOGRIDS vs additional mineral layers vs hydraulic binders.
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

CASE 6: Temporary Road
-—

i
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Multifunctional GEOCOMPOSITE
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

Characterisation of Alternatives
o The subbase has a thickness of 55 cm and 35 cm for the unreinforced and

the reinforced alternative, respectively

o Three different geosynthetic products are commonly used
= a woven made of polypropylene (PP)
= a geosynthetic composite made of nonwoven polypropylene with a geogrid structure on
top
= a polypropylene or polyethylene terephthalate (PET) geogrid
The geosynthetic layer is modelled as an average of the

three types and has an average specific weight of 360 g/m
The temporary road was evaluated with an expected

2" International Symposium on Geosynthetics and Sustainability

lifetime of 2 years for both
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An overview of the comparable life cycle assessments for roads, on A+ N G 0

behalf of EAGM

1G5 Metherlands
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without GSY 550mm aggregate with multifunctional GSY 350mm aggregate

Cross section of the temporary road on soft soil analysed
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An overview of the comparable life cycle assessments for roads, on N
behalf of EAGM

1G5 Metherlands

Sensitivity Analysis

Scenariol Scenario 2

Distance supply of
geosynthetics

Geosynthetic basis weight

Distance supply of subbase
materials
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An overview of the comparable life cycle assessments for roads, on \] N G O
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Deconstruction

» The deconstruction efforts considered in this comparative LCA a

o the diesel consumption during deconstruction
o first cleaning of the geosynthetic material
o as well as the transport to the waste management facilities
« It is assumed that geosynthetics are sent to a waste incineration facility (conservative

assumption). Transport distances of 20 km to a landfill site and 50 km to a waste incineration
plant are assumed.

« For their use in cement kilns, further cleaning and treatment would be needed.

» The deconstruction efforts as well as the efforts for cleaning of recovered geosynthetic
materials are expert estimates.

« First experiments with the recycling of used geosynthetic materials are being made and
valuable experience is being gained. Extensive work is currently being carried out in the
industry on the deconstruction and recycling of geosynthetics. Reports on this topic can be

found at various conferences in the recent past.
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An overview of the comparable life cycle assessments for roads, on @ N G O

Result of the scenarios for resource use, energy demand and carbon footprint

Resource Use  ———
Cumulated enery demand |
Carbon foot print | ———

0% 20% 40% 60% B80% 100%

» with geosynthetics  ®without geosynthetics
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

The LCA study on Temporary roads resulted in:
o Significant lower impacts compared to the conventional construction method:

= in all evaluated scenarios and

= in all impact categories

o Furthermore, it was demonstrated that using geosynthetics results in significant
savings in natural resources, as granular fill material such as sand and gravel is

reduced by using geosynthetics.
o Additional beneficial aspects on the reuse of aggregate and most recent

developemts on GSY recycling have further upside effects in favor of GSY usage.

2"d |nternational Symposium on Geosynthetics and Sustainability
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o Construction costs of the entire project were significantly reduced by the use of

geosynthetics (30%).
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An overview of the comparable life cycle assessments for roads, on

behalf of EAGM

Wrap Up & SUMMARY
« Will be done in the following presentation!

e For all who want to see details:

Case 1 Filter layer | EAGM
Case 2 Foundation Stabilization | EAGM

Case 6 Temporary Roads |_EAGM

www.eagm.eu
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https://www.eagm.eu/case1
https://www.eagm.eu/case2
https://www.eagm.eu/kopie-van-case-5-waterways

End presentation by
jurgen Gruber
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