
FEEDBACK ON LONG-TERM INTEGRITY OF MULTI-LINEAR DRAINAGE 

GEOCOMPOSITES INSTALLED ON LANDFILL FINAL COVERS

AFTER 10 AND 12 YEARS OF OPERATION

Stephan Fourmont
Business development manager – North America
sfourmont@afitextexel.com
C : (418) 929-3139

Conference with Trade Show  |  May 18 – 21, 2025



Nonwoven geotextiles

Distance between mini-pipes
1/4 m, 1/2 m, 1 m, 2 m

(10’’, 20’’, 40’’, 80’’)

Perforated mini-pipes
20 mm or 25 mm diameter
(4/5’’ or 1’’)

MULTI-LINEAR GEOCOMPOSITES

Drainage geocomposite with drainage conduits regularly spaced between two geotextiles
instead of a geonet core

Drainage conduits:
• Perforated Polypropylene mini-pipes



MULTI-LINEAR GEOCOMPOSITES



LAPOUYADE LANDFILL, FRANCE

Veolia, www.isdnd-lapouyade.fr



LAPOUYADE LANDFILL, FRANCE

• Non-hazardous waste Landfill open in 1996
• Operator: Veolia
• Landfill footprint:105 Ha (260 acres)
• Treatment capacity: 430,000 Metric Tons per year

Final cover in 2004

(2ft. 7in.)

(1ft.)



LAPOUYADE LANDFILL, FRANCE

Installation of the multi-linear drainage geocomposite in 2004



LAPOUYADE LANDFILL, FRANCE

Exhumation of the multi-linear drainage geocomposite in 2014 (10 years of use)



LAPOUYADE LANDFILL, FRANCE

Field observations:

• No area of clogging (despite the sand-clay nature of the top-soil)

• Clean surface of the bottom geotextile layer (as well as the underlying clay layer)

• Clean area of the lateral overlap between two rolls



LAPOUYADE LANDFILL, FRANCE

Comparative testing in the laboratory (2004 sample vs. 2014 sample)

Characteristic Standard
Ratio

Residual/Initial
Unit

Geotextile
layers

Mass per Unit Area NF EN 9864 197% g/m²
Thickness under 20 kPa NF EN 9863-1 98% mm
Tensile Strength (MD) NF EN 10319 92% kN/m
Elongation NF EN 10319 69% %

Geocomposite

In-Plane flow capacity
Hydraulic gradient i=1
Normal load = 20 kPa

NF EN ISO 12958-1 84% m²/s

In-Plane flow capacity
Hydraulic gradient i=1
Normal load = 100 kPa

NF EN ISO 12958-1 92% m²/s

Filter Opening size NF EN ISO 12956 100% micron



VANCOUVER LANDFILL, CANADA



VANCOUVER LANDFILL, CANADA

• Non-hazardous waste Landfill open in 1996
• Operator: Metro Vancouver
• Landfill footprint: 225 ha (556 acres)
• Treatment capacity: 750,000 Metric Tons per year

Final cover in 2012

(1ft.)

(1ft.)



VANCOUVER LANDFILL, CANADA

Installation of the multi-linear drainage geocomposite



VANCOUVER LANDFILL, CANADA

Exhumation of the multi-linear drainage geocomposite in 2024 (12 years of use)



VANCOUVER LANDFILL, CANADA

Field observations:

• No area of clogging

• Roots in the geotextile layers, not in the mini-pipes

• Geomembrane clean and not punctured



VANCOUVER LANDFILL, CANADA

Inspection of the mini-pipes with endoscopic camera

• no deformation

• no root intrusion

• No debris accumulation

Up-grade

Down-grade



VANCOUVER LANDFILL, CANADA

Comparative testing in the laboratory (2012 sample vs. 2024 sample)

Characteristic Standard
Ratio

Residual/Initial
Unit

Geotextile
layers

Mass per Unit Area ASTM D5261 100% g/m²
Grab Tensile Strength ASTM D4632 95% N
Grab Elongation ASTM D4632 100% %
Puncture Resistance ASTM D6241 102% N

Mini-pipes
Outside diameter ASTM D2412 100% mm
Pipe Stiffness at 5% ASTM D2412 142% kPa

Geocomposite
Transmissivity
i=0.1; Normal load = 480 kPa;
Seating time = 100 h

ASTM D4716 105% m²/s

Filter
FOS (microns) CAN 148.1 No 10 114% Micron
Permittivity (s-1) ASTM D4491 109% s-1



100-YEAR AGING LABORATORY TESTS

Accelerated aging program to simulate a 100-year use of the DRAINTUBE multi-linear
drainage geocomposite on a final cover

Electronic microscopy, before and after aging



100-YEAR AGING LABORATORY TESTS

Accelerated aging program to simulate a 100-years use of the DRAINTUBE multi-linear
drainage geocomposite on a final cover

Characteristic Standard
Ratio

Residual/Initial
Unit

Geotextiles
Grab Tensile Strength ASTM D4632 53% (MD) | 89% (CD) N
Grab Elongation ASTM D4632 74% (MD) | 74% (CD) %

Mini-pipes
Outside diameter ASTM D2412 100% mm
Pipe Stiffness at 5% ASTM D2412 115% kPa

Geocomposite
Transmissivity
i=0.1; Normal load = 48 kPa;
Seating time = 24 h

ASTM D4716 108% m²/s



EXTERNAL STRESSES PERFORMANCE

Load resistance

Multi-linear drainage geocomposite not load sensitive when confined under a soil layer

RFIN = RFCR = 1.0



EXTERNAL STRESSES PERFORMANCE

Cold Temperatures

Multi-linear drainage geocomposite is made with Polypropylene.

Unlike HDPE, Polypropylene is not sensitive to environmental stress cracking

Temperature +23 °C -30 °C -70°C 

Apparent modulus 
of elasticity (Mpa) 
ASTM D790 

8.99 24.54 - 

Unrolling test 
Mandrel diameter 150mm 
ASTM D5636 

- - 
OK 

no cracks 

 



EXTERNAL STRESSES PERFORMANCE

Biological Clogging

Field test study carried out in PA (USA), by the Geosynthetic Research Institute (GRI) over three years.



EXTERNAL STRESSES PERFORMANCE

Biological Clogging

Field test study carried out in PA (USA), by the Geosynthetic Research Institute (GRI) over three years.

“The needle-punched nonwoven geotextile performed the best when placed over the tubular drainage composite. It is well

designed with respect to the concrete sand’s gradation to avoid piping and is open enough to resist long-term clogging. This is

demonstrated by its ability to remain free-flowing with leachate as a permeant for over three years of testing."



DESIGN CONSIDERATIONS

Long-term behavior of drainage geocomposites addressed by applying Reduction Factors (RFs)
to the in-place flow rate (or transmissivity)

Field measurements and laboratory studies enhance confidence in the product’s performance and confirm the
Reduction Factors currently in use for this type of product.

Applications
Requirements

RFGI RFCR RFCC RFBC

Landfill Leachate Collection 1.0 1.0 1.5 to 2.0 1.0* to 1.3

Retaining Walls 1.0 1.0 1.1 to 1.5 1.0* to 1.2

Sport Fields 1.0 1.0 1.0 to 1.2 1.0* to 1.3

Landfill covers 1.0 1.0 1.0 to 1.2 1.0* to 3.5
* In cases when using DRAINTUBE ACB, which contains a non-leachable, silver-based biocide treatment



CONCLUSIONS

The exhumation and analysis of multi-linear drainage geocomposites after 10 and 12 years
confirm their long-term durability in landfill final covers. Key findings include:

• No clogging or significant degradation.
• High retention of mechanical and hydraulic properties.
• Resistance to root intrusion, bacterial clogging, and extreme temperatures.

These results, combined with extensive laboratory studies and 100-years aging laboratory
test, reinforce the suitability of multi-linear drainage geocomposites as a reliable solution for
landfill final covers.



THANK YOU!

Stephan Fourmont
Business development manager – North America
sfourmont@afitextexel.com
C : (418) 929-3139

Conference with Trade Show  |  May 18 – 21, 2025



13th International Conference  on 

Geosynthetics (13 ICG)

13 - 17 September 2026
MONTREAL

w w w . 1 3 i c g - M o n t r e a l . o r g



Now Accepting Abstracts!

• Short Courses

• Papers

• Extended Abstracts

• Posters

• Training Lectures

Sustainability with Geosynthetics

Energy & Mining Applications

Soil-Geosynthetic Interaction

Reinforced Walls, Slopes, Embankments

Roads, Railways & Airfields

Landfill Engineering

Contaminated Site Remediation

Canals, Reservoirs & Dams

Tunnels & Underground Constructions

Cold Regions Engineering

Software for Civil Design

25+ Session Topics

Share Your Experience in Montreal
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