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EXTENDED ABSTRACT 
 
Geosynthetics are adopted for a wide range of solutions in civil engineering applications. One such area is 
landfill, which is becoming more and more critical as population and industry continue to grow. Once the 
landfill has reached its full capacity, it is very important to provide a suitable capping. In absence of an 
engineered capping, landfill begins to produce leachate, resulting from infiltration of rainwater in the waste, 
which is often very toxic and polluting. Landfill capping is typically made up of many different layers which 
are time consuming and costly to install. Multicomposites can optimize the solution, as they consist of a 
drainage core thermally bonded to at least a nonwoven geotextile and to an additional component with 
different functions. The additional component can be selected from a wide range of geocomposites 
depending on the required function of the additional component. In addition to drainage function, ensured 
by drainage core, and separation, filtration and protection function, delivered by nonwoven geotextiles, 
Multicomposites provide an additional function related to the primary purpose of the additional component 
including protection, reinforcement, and texturization. This multi-layer solution enables significant cost 
savings, safety and environmental benefits, improving both worksite operations and long-term impact of the 
completed work.ௗ The paper presents the case study of an engineered capping recently installed at the Cava 
De’ Tirreni municipal landfill where a tailored Multicomposite was used, highlighting the added value and 
environmental benefits of the solution. The project gained the approval of local authorities, who appreciated 
how the former landfill, once an unhealthy territory, is gradually becoming a green area for the benefit of the 
entire community. 
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1 INTRODUCTION 

Geosynthetics are adopted for a wide range of 
solutions in civil engineering applications. One such 
area is landfill, where geosynthetics can be used 
effectively in both bottom and capping solutions. 
With regard to the latter, it is particularly important 
to ensure adequate closure once the landfill has 
reached its full capacity. The absence of an 
engineered capping may actually result in an 
increased leachate production, caused by the 
infiltration of rainwater in the mass of waste, which 
is often very toxic and polluting. 

Landfill capping solutions typically consist of 
many different layers which are often time 
consuming and costly to install. Geosynthetics 
Multicomposites can optimize the solution. As 

single products are able to provide multiple 
functions because they are made up of different 
materials. 

2 CAVA DE’ TIRRENI LANDFILL CASE STUDY  

2.1 The challenge of the old municipal landfill 
The former municipal landfill of Cava de’ Tirreni 

(Italy), located just few kilometers away from the 
Amalfi Coast, a tourist destination famous all over 
the world for its naturalistic and cultural heritage, 
posed a significant engineering challenge due to its 
hazardous state and potential harm to the 
environment and local communities. 

Abandoned for over two decades, after a period 
of activity between the 80s and the beginning of the 
90s, the landfill lacked an impermeable cover, and 
this contributed to the formation of toxic leachate 
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which were carrying harmful substances like 
beryllium and thallium. The contaminated waters 
polluted the nearby Bonea river, triggering 
concerns among various municipal administrations. 

In October 2018, the Campania Region secured 
a grant to initiate a large-scale cleanup and 
restoration project, aimed at transforming the site 
into a safe and ecologically beneficial area. The 
intervention had two main objectives. Firstly, to 
isolate the contaminants and block their spread, 
preventing rainwater from entering and causing 
leachate formation. Secondly, to establish a layer 
of soil which will allow vegetation to grow and 
develop on top of old landfill site. 
 

 
Fig. 1. Aerial view of Cava de’ Tirreni landfill site capping 
work. 
 

2.2 The solution adopted in the remediation 
project 

The most technically viable and cost-effective 
solution for the environmental challenges posed by 
the abandoned landfill in Cava de’ Tirreni involved 
the application of an advanced multi-layered 
synthetic capping system. This system included a 
drainage geocomposite to collect and remove the 
gas generated by the decomposition of the organic 
fraction of the waste, a geosynthetic clay liner 
acting as a barrier and the geosynthetic 
Multicomposite, a solution that combines 
separation, rainwater drainage and soil veneer in 
one single product.  
 

 
Fig. 2. Schematic representation of the synthetic multi-
layered landfill capping system. 

This innovative package, described in above 
reported Figure 2, got the approval of the 
competent Public Authority in alternative to the 

traditional solution based on natural soil materials, 
such as clay and gravel, respectively used for 
drainage and waterproofing purposes in municipal 
waste landfills capping, in accordance with the 
relevant national regulation, allowing to reduce 
loads associated with capping layers and 
consequently minimising the risk of instability along 
the slopes. At the same time the proposed solution 
reduced installation time and costs, minimised 
worker exposure to risks and helped reduce carbon 
emissions by replacing clay and gravel, which 
typically have a greater environmental impact 
mainly due to quarrying and transportation to the 
project site. 

Although the permeability requirements could 
have been met by using a standard non-laminated 
geosynthetic clay liner, the designer opted for a 
laminated GCL that could provide a lower 
permeability. The material was installed by 
overlapping only adjacent rolls, assuming that any 
seepage in the overlap area could be intercepted 
by the bentonite encapsulated between the two 
non-woven geotextiles under the polyethylene 
membrane. 

The completed project garnered approval from 
local authorities, transforming the hazardous site 
into a green area that benefits the entire 
community. The innovative solution with 
geosynthetics played a pivotal role in the successful 
conversion of the landfill into a safe and ecologically 
restored site. 

2.3 Multicomposite description 
The outer layer of this synthetic capping 

package is an innovative solution which combines 
in a single product, as shown by the below Figure 
3, the following geosynthetics, listed from bottom to 
top: 
 

 
Fig. 3. Multicomposite adopted in the project.  
 
 A needle punched thermo-calendered non-

woven geotextile providing filtration and 
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separation functions. 
 A draining core made of extruded 

polypropylene monofilaments, with 
longitudinal parallel channel delivering high in-
plane drainage capacity to collect and 
minimize rainwater infiltration into the body of 
the landfill coupled with a needle punched 
thermo-calendered non-woven geotextile 
providing to avoid clogging due to fines 
eventually transported by infiltration water. 

 A three-dimensional geomat made 
polypropylene monofilaments extruded onto a 
polyester reinforcing geogrid element. 
 

 
Fig. 4. Multicomposite installation at project site 

 
The incorporation of the reinforcing geogrid into 

the Multicomposite was required to ensure stability 
against sliding of the cover soil with a reduced 
thickness of 0.5 m on the slopes, instead of 1.0 m 
on the flat area at the top of the landfill, as the 
equilibrium condition at the interface between 
Multicomposite and GCL was not met due to the 
inclination of the capping in the slope areas.  
The selection of the appropriate reinforcing 
geogrid was carried out as per method set out in 
ISO/TS 20432, and accounting for all the 
phenomena impacting on short term tensile 
strength of the reinforcement, such as creep, 
mechanical damage, chemical degradation and 
additional safety factor for extrapolation data, in 
order to obtain the long term design strength to be 
compared with the required tensile strength to 
ensure that the equilibrium condition is maintained 
in accordance with the assumed cross-section 
design. 

Anchoring of the multilayer capping system was 
achieved by excavating a trench at the top of the 
slopes, into which the drainage geocomposite, 
geosynthetic clay liner and multilayer composite 
were then laid. The design of the trench was carried 
out following conventional methods checking that 
the designed length and depth of the anchoring 
trench would provide enough resistance against 
geosynthetic pull-out. The trench was then filled 
with appropriately compacted aggregates.  
 

 
Fig. 5. Capping cover soil installation over Multicomposite. 

3 CONCLUSIONS  

Landfill liners typically consist of a number of 
layers that are often time consuming and costly to 
install. Geosynthetics Multicomposites offer the 
opportunity to optimize capping solutions by 
combining several products into a single product, 
thus covering multiple functions. The use of 
geosynthetics Multicomposites then results in a 
significant reduction in installation time and cost, as 
well as environmental impact, when compared to 
natural materials, such as gravel, typically used in 
traditional landfill capping solutions. 

 


