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Traditionally a landfill's capping construction involves large | [jop

quantities of natural materials such as clay (waterproofing), | Landfill capping of South Balaton and Si6-Valley
gravel (drainage) and sand (filter and separation). These | Province

materials are scarce in the environment and are difficult, = | Somogy

expensive and slow to place, especially on slopes. Inthe | Country

capping of Zamardi’s landfill (Hungary), discussed in this Hungary

Client

Nemzeti Infrastruktura Fejlesztd Zrt. (Hungary's National
Infrastructure Development Corporation)
Products

Interdrain GM 512 and Eurobent 3500
Manufacturer

Intermas Nets, SA and Eurobent
Constructor

Strabag

Distributor / Installer

Strabag

case study, the final design was based on the placement
of a drainage geosynthetic for rainwater drainage and a
bentonite layer for waterproofing.

Table 1. Zamardi’s capping datasheet

For over two decades geosynthetics manufactured by Intermas Nets have been used in landfills (new landfills and cappings)
with great success around the world due to their many advantages over natural elements:

- Geosynthetic’s reduced thicknesses allow a greater volume of operation of the Landfill.

- They can be installed in steep slopes.

- Due to their low weight they significantly reduce surcharge on waste.

- Waterproofing and flow capacities are homogeneous as they are industrial products.

- Comfortable, quick and easy to install and they require no heavy equipment.

- They are a better solution for the environment, constituted by safe, non-polluting and recyclable materials
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PROBLEM

A total surface of 36.000 m2 of slopes had to be capped in Zamardi’s landfill, with a 2.5H — 1V slope inclination. The projected
capping had to guarantee several factors:

- Full capping waterproofing

- Rainwater drainage

- Topsoil cover to reduce superficial erosion and improve aesthetics
- Long-term stability for the capping

SOLUTION

The final capping design was based in the placement of a regularization soil cover over the waste material, a bentonite
geocomposite for waterproofing and a drainage geocomposite for rainwater drainage.

\ECHEL Thickness Product Function
Topsoil ) Reduce superficial erosion and
20 cm improve aesthetics

Soil cover 80 cm ) Sealing layer

. . <lcm i + i i +
Drainage geocomposite INTERDRAIN | gt o e 8% (o8 preseare

GM 512 '
EUROBENT :
. . Waterproofing. Prevents entry of water

Bentonite geocomposite (GCL) | <1 cm 3500 into tﬁe Iandgfill (leachate fc?r/mation)

Table 2. Materials, . - Waste regularization and slope
thicknesses and functions | Soil 50 cm formation

of the different capping
layers in Zamardi's landfill

Waste - - -
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USED PRODUCTS

WATERPROOFING

Landfill waterproofing was carried by placing a bentonite
geocomposite (GCL) manufactured by EUROBENT.
The used geocomposite, EUROBENT 3500, contains
3.5 Kg/m? of bentonite, a high expansive natural clay,
placed between 2 polypropylene (PP) geotextiles. In
presence of water bentonite tends to expand and
confined it becomes a homogeneous, impermeable
barrier of high reliability in front of leachate, gas or
water.

EUROBENT'’s main characteristics are:

- It guarantees, with a 6 mm thickness (at 20 kPa), an
equivalent waterproofing as a 50 cm thick compacted
clay layer with a permeability of K = 10-9 m/sec.

- Rolls available in widths up to 5 m

- Very easy installation that does not require welding.
It can also be easily anchored in very steep slopes
without affecting its waterproofing properties because
bentonite has self-sealing properties.

RAINWATER DRAINAGE

INTERDRAIN GM 512, a product manufactured by
Intermas Nets, SA was placed as rainwater drainage
layer. It is constituted by a high density polyethylene
(HDPE) geonet and 1 polypropylene (PP) geotextile
heat-bonded to the net. The geonet is formed by
two over-crossed strands at 60°, whose geometry
creates channels with high flow capacities even
under high pressures and at very low gradients
(placed almost horizontally).

The geonet’s main function is drainage while the
geotextile acts as filter element and fine particle anti-
pollutant.

The main reasons why INTERDRAIN GM 512 was
selected are:

- High flow capacity.

- High tensile and crush resistance which allows
usual construction loads (vehicle traffic, compacting
process, tensions due to land disposal, etc.) without
any damage in the product.

- Excellent creep and fatigue behavior that
guarantees a long-term drainage solution.

- Durability. PP and HDPE are chemically inert,
imperishable and not sensitive to saline water or
microorganisms.

Proper Unit EUROBENT 3500 Standard
Mass per unit area g/lcm? 3830 EN 965
Thickness mm 6 EN 964-1
Bentonite Ka/m? 3.5 EN 965
Geotextile’s mass per Kg/m? 200 (top) EN 965

unit area 130 (bottom)

Montmorillonite % >70 -

Tensile resistance kN/m 10/10 EN I1SO 10319

Table 3. EUROBENT 3500 main characteristics

It must be remarked as good practice a minimum soil cover of 80cm over
the bentonite layer. Usually, to be hydrated, GCL must be covered with
at least 50cm in order to provide enough confinement and fully develop
its waterproof properties.

© Top Soil

e—— Soil Cover Layer

1em ( rlnterDrain@‘

® GCL

Regularization Layer

&——— \Waste Material

Propel Unit INTERDRAIN 512 Standard
Mass per unit area | g/lcm? | 770 | 11ISO 9864
Thickness at 2 kPa /200 kPa | mm 55/5,0 1ISO 9863-1
Peak tensile strength MD/CD | KN/m 13/10 ISO 10319
Elongation at break, MD/CD % 40/50 1ISO 10319
Flow capacity (MD, i = 1, H/H)
s =20 kPa I/sec- m 1,64 1ISO 12958
s =50 kPa I/lsec- m 1,43 ISO 12958
s =200 kPa I/sec- m 1,10 1ISO 12958
s = 400 kPa l/sec- m 0,75 ISO 12958
Geotextile opening size - mm \ <170 | 1SO 12956

Table 4. INTERDRAIN GM 512 main characteristics
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INSTALLATION PROCESS

The steps followed in the installation process were:

- Extension and compaction of a soil layer for waste regularization

- Opening of geosynthetic anchor trenches on the crest of the slopes.

- Placement of EUROBENT, allowing a minimum roll overlap of 15 cm and assuring joint sealing by adding granular
bentonite.

- Immediate placement of INTERDRAIN GM 512 for rainwater drainage after EUROBENT placement. Minimum
geotextile overlap is 10 cm.

- Extension and compaction of an 80 cm tick soil cover. This soil layer covered INTERDRAIN immediately after its
installation, avoiding possible problems with adverse climate conditions (wind).

- Extension and slight compaction of a 20 cm thick organic topsoil cover.

CONCLUSIONS

Drainage geocomposites manufactured by Intermas Nets and bentonite layers manufactured by Eurobent guarantee all
the important characteristics in a landfill capping:

- Complete waterproofing

- Rainwater drainage

- Long-term stability of the capping. Stability was not an issue in this job because the slope inclination was considerably
low (2.5H : 1V).

The use of geosynthetic products in this project certifies:

- The use of INTERDRAIN drainage geocomposite and EUROBENT waterproofing is suitable for landfill cappings.

- Geosynthetic installation is fast, easy and economic.

- INTERDRAIN's flow capacities and EUROBENT’s waterproofing capacities are reliable, homogeneous (industrial
products) and can substitute gravel and clay layers respectively (products with heterogeneous characteristics).

- Geosynthetics usage in landfill cappings is a better environmental option because PP and HDPE are non-polluting
products and 100% recyclable. On the other hand, large quantities of natural materials are needed, which are
scarce elements in nature and whose extraction creates a great environmental impact.



