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The EAGM commissioned ETH Zurich and ESU-Services Ltd to quantify the
environmental performance of commonly used construction materials. A
comparison was undertaken between:

Filtration (case 1)
Foundation stabilised road (case 2)
Landfill construction (case 3)
Slope retention retaining structures (case 4)
Filter function in river construction (case 5)

Temporary road (case 6)

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

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 walls,
surface drainage and hydraulic channel, on behalf of EAGM

The LCA approach includes
Extraction Refining

Manufacture

Operation / Use

Disposal / Recycling
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

The LCA approach includes….and also energy & infrastructure
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

Why do we need such comparisons?
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

The LCA approach considers environmental impacts for e.g. climate
change

emission effect consequences
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A critical review is performed by a panel of three independent experts for Case 1-4

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]

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

The study adheres to the ISO 14040 and 14044 standards
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A critical review is performed by a panel of three independent experts for Case 1-4

Eight impact category indicators:
1.Acidification [major acidifying substances are NOX, NH3, and SO2]
2.Eutrophication [nutrient enrichment of the aquatic environment]
3.Land competition
4.Water use

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

The study adheres to the ISO 14040 and 14044 standards
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

The study adheres to the ISO 14040 and 14044 standards
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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No protection or filtration geosynthetic are calculated in the comparison
Gravel with a uniform grain size of 16-32mm and a layer thickness of 50cm is used
in case 3A (according to 1999/31/EC).
In Case 3B the average of 2 types of different geosynthetics are used to represent
its performance:
Drainage nets, Drainage 3D filaments (Data collected from EAGM Members 2010, re-evaluated in 2019)

Polypropylene or polyethylene granulates are used as basic material in case 3B
The average weight of the drainage polymer is 500g/m²
Estimated lifetime ≥100 years

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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Selected key figures referring to the construction of one square meter of a case 3A and case 3B drainage layer with a hydraulic
conductivity of at least 1 mm/s

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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Environmental impacts of the life cycle of 1m² mineral drainage layer (case 3A) and a geosynthetic drainage layer (case 3B)

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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The use of geosynthetics leads to

lower environmental impacts in all impact categories considered , except land
competition which is about the same in both cases

220 tons CO₂-eq saving on a landfill with an area of 30,000m²

13,500 to. saving of natural resource gravel

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 3: Landfill construction drainage layer
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall

4A
Retaining concrete wall    
reinforced with steel
(strength class B300)

4B
Soil wall reinforced with
geosynthetics (LTDS 14 kN/m)
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall
The ‘’average’’ of 3 types of different PP  geotextiles modelled:

extruded stretched grids
laid (welded) grids
woven / knitted grids

(Data collected from EAGM Members 2010, re-evaluated in 2019)
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall
Selected key figures referring to the construction of reinforced concrete wall (4A) and geosynthetics reinforced soil structure (4B)

  Unit 4A
Concrete

4B
Geosynthetics

  Concrete, sole plate and foundation m³/m 1.60 -

  Lean mix concrete m³/m 0.24 -

  Structural concrete m³/m 2.10 0.31

  Reinforcing Steel kg/m 153 -

  Geosynthetic m²/m - 39.2

  Diesel in building machine MJ/m 11.6 53.9
  Transport, lorry tkm/m 701 265
  Transport, freight, rail tkm/m 33.2 6.9
  NMVOC emissions (bitumen) g/m 20 -
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Environmental impacts of the life cycle of 1m, 3 m high, soil retaining wall 

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall
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The use of geosynthetics leads to

lower environmental impacts in all impact categories considered 

~ 75% reduction of Non-renewable cumulative energy demand (CED)

~ 85% reduction of cumulative greenhouse gas emissions

Every 3 linear meters soil retaining wall (3 meter high) saves 30,000 MJ eq, which
is equivalent to the energy consumption of one household per year!

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 4: Soil retaining wall
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction

source: Solmax source: Naue

source: Edilfloor
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Why do we need a filter layer below the rip-rap?

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction

50-60 years ago: Towing train on a canal Since 40-50 years ago: Stram of the bank
cover by modern motor cargo ships

Conventional revetment construction
methods were no longer able to cope
with shipping traffic with modern motor
cargo ships
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Construction evaluated with gravel / sand

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction

approx. 60 cm rip rap or
armour stones

20 cm sand or gravel
20 cm sand or gravel

subsoil
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approx. 60 cm rip rap or
armour stones

350 g/m² nonwoven or
750 g/m² nonwoven

subsoil

Construction evaluated with different geotextiles

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction
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Average European and maximum European requirements, several members of the EAGM supported (2018 and 2019) the study with
data

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction

  Unit Base Scenario 1 Scenario 2 Scenario 3

Characteristic
light
short

light
long

heavy
short

heavy
long

Geosynthetic weight
(transportation to site = 795 km) g/m² 350 350 750 750

Distance supply of mineral
materials km 20 50 20 50
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Results Base Scenario;
light / short,
350 g/m² nonwoven,
20 km transportation for mineral layers

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction
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Results Scenario 3;
heavy / long,
750 g/m² nonwoven,
50 km transportation for mineral layers

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction
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The use of geosynthetics leads to

Overall, the geosynthetic alternative causes between 10% and 50% less ecological
impacts than the gravel/sand alternative

Greenhouse gas emissions are reduced by 12 to 26% by the use of geosynthetics

The cumulative energy requirement is reduced by 13% to 28% by the use of
geosynthetics

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

CASE 5: Filter function in a river construction
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…, and some cost comparison for Case 3 and Case 4
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…, and some cost comparison for Case 3 and Case 4

General
The calculation is a detailed cost estimate considering essential work items. The estimates are based
on costs from the third quarter of 2021.
In earthworks, three main forms of costing are established. ovided by service providers or public
portals are usually used

Costing with predetermined surcharges
Final total costing with discounts
Dynamic calculation of the contribution margins

For bid calculations on bills of quantities, statistical guideline prices pr and predetermined surcharges
are added. The company's surcharges consist of site overheads, general business expenses as well as
risk and profit. 
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…, and some cost comparison for Case 3 and Case 4

Wages and salaries
Wage costs are the product of the required hours worked and the associated average wage for a service.
They are not split into individual wage groups and thus also not into qualifications.

Materials
Price for geosynthetics or granular materials includes delivery cost. Because of  just in time deliveries
additional costs for on site storage are not considered.

Equipment
Equipment costs are calculated based on the construction equipment list (CEL).
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…, and some cost comparison for Case 3 and Case 4

Transport
Costs for transport include the driving distance, the driving time and the additional time required for
loading and unloading as well as securing the load. For transport of equipment a distance of 120 km at a
speed of 50 km/h and 2 hours for loading and unloading as well as possible waiting time and for on site
transport a distance of 2 km at a speed of 25 km/h and associated loading and unloading times of
0.1 hours. Material is provided on site by the supplier at no additional costs.

Unit price
Final unit price includes the aforementioned costs as well as a factorized surcharge for risk and profit.
Typical values for this are between 1.03 and 1.25, but can also deviate considerably.
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…, and some cost comparison for Case 3 and Case 4

CASE 3: Landfill construction drainage layer
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…, and some cost comparison for Case 3 and Case 4

CASE 3: Landfill construction drainage layer
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…, and some cost comparison for Case 3 and Case 4

CASE 3: Landfill construction drainage layer
CASE 3A

- conventional -
CASE 3B

- geosynthetics -

Site preparation € 3,128.00 €1,564.00

Geosynthetics € 557,339.97 € 885,975.78

Drainage Aggregates € 1,486,030.16 -

Total costs without site preparation € 2,043,370.13 € 885,975.78

Cost comparison 230 % 100 %

Basis Additional
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…, and some cost comparison for Case 3 and Case 4

CASE 4: Soil retaining wall
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…, and some cost comparison for Case 3 and Case 4

CASE 4: Soil retaining wall
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Basis Addional
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CASE 4A
- conventional -

CASE 4B
- geosynthetics -

Site preparation € 4,692.00 € 4,692.00

Preparatory work € 489.59 € 354.84

Foundation work € 26,759.72 € 1,212.62

Retaining structure € 49,112.32 € 25,096.87

Total costs/m² without site preparation € 76,361.62 € 26,664.32

Cost comparison 286 % 100 %

…, and some cost comparison for Case 3 and Case 4

CASE 4: Soil retaining wall
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Examples are shown how constructions with geosynthetics are able to 

save CO₂ and other emissions
reduce the energy demand (CED)
save natural resources

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

Summary
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

Summary
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Examples are shown how constructions with geosynthetics are able to 

reduce construction costs

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

Summary
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An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM
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So, Geosynthetics are a part of the solution …

Overall, the geosynthetic alternative causes between 20% and 90% less ecological impacts than
classic construction alternatives

The cumulative energy requirement is reduced by 13% to 85% through the use of geosynthetics

The use of geosynthetic solutions reduce strongly the use of natural resources like gravel, sand,
water and others

In addition, examples (based on 2021 figures) are shown in which the construction costs of the
entire project were significantly reduced by the use of geosynthetics.

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM

Summary
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Thank you for your attention

An overview of the comparable life cycle assessments for walls,
surface drainage and hydraulic channel, on behalf of EAGM
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Henning Ehrenberg


