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Summary
Municipal solid waste landfills (MSW) might be hazardous due to both inappropriate management and unexpected bio-hydro-

mechanical behaviour of the stored waste. Since a landfill is a composite construction in which soil, barriers, waste and fluids interact 
with each other, the geotechnical approach may be very important, as highlighted by the several landfill failures, with geotechnical 
implications, occurred all over the world.

The aim of this paper is to provide a general overview of the geotechnical conditions leading to ultimate limit states in landfills. 
Therefore, a retrospective analysis of two Italian landfills is presented with the aim of identifying the inaccuracies in the prediction 
of the foundation settlements and their evolution over time, which were at the origin of the criticalities occurred in these landfills.
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1. Introduction

The increase in the production of municipal so-
lid waste (MSW) is an indicator of economic pro-
gress, since it is linked to domestic consumptions. 
However, this growth also involves many problems, 
concerning the waste disposal. In the European 
Union, there are currently four main methods of 
management (Fig. 1):
– Differentiation and recycling;
– Incineration;
– Composting;
– Landfilling.

Although the use of landfills is still very wide-
spread (nine of twenty seven EU countries dispose 
of more than 80% of their waste in landfills), this 
trend is stabilizing, as the use of recycling and pre-
treatment has become increasingly common (in 
fact, six countries need to dispose of less than 10% 
of their total waste in landfills).

The practice of waste incineration, involving 
partial recovery of energy, is widespread in the Nor-
dic countries, such as Sweden and Denmark, which 
carry out this practice for about 48%. Germany and 
Italy mainly use recycling (48% and 37% respecti-

vely) and Austria is the highest user of composting 
and anaerobic digestion (about 40%).

In Italy the production of MSW increased from 
about 29 Mtons in 2000, to about 32 Mtons in 2009 
(Tab. I). At the same time, the use of recycling and 
other waste treatments have gradually increased, so 
the total weight of waste carried in landfills progres-
sively decreasing from about 22 Mtons in 2000 to 
about 13 Mtons in 2009. Nevertheless, Italy, which 
uses landfill for about 42%, remains one of the hi-
ghest users of landfills in Europe, second only to 
the UK.

Criticalities can occur in MSW landfills due to 
inappropriate management and unexpected bio-hy-
dro-mechanical behaviour of the waste. Moreover, 
poor consideration of geotechnical factors can have 
serious implications on the global performance of 
these installations.

As a consequence, several disasters have oc-
curred in landfills around the world, with signifi-
cant geotechnical implications. They occurred both 
during extreme environmental conditions, such as 
earthquakes and rainfall [BRAY et al., 1998], and dur-
ing normal management [HUVAJ-SARIHAN and STARK, 
2008].

Qualified geotechnical judgment is therefore 
necessary for the planning and design of landfills, 
especially considering that these structures are ma-
de up of loose materials and founded on different 
types of ground.

Geotechnical implications in the construction 
of landfills
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2. General limit states in landfill

MSW landfill criticalities originate from three 
main types of problem: the geotechnical performance, 
sanitary performance and flux of contaminants. The first 
concerns the stability of the landfill, in the same way 
as for any earthwork, and can have disastrous conse-
quences. The second concerns the management of 
the facilities from a sanitary point of view, and can le-
ad to inadequate usage of the plant. The third, again 
having serious consequences, especially towards the 
environment, involves convective, diffusive and other 
transport mechanisms, caused by natural events, de-
fects in construction, or improper management.

Criticalities induced by geotechnical performance
– Local stability problems;
– Global stability problems;
– Settlements of the foundations;
– Settlements of the waste fill;
– Interactions with the hydraulic conditions of the 

area;

– Interactions with the hydraulic conditions inside 
the landfill.

Criticalities induced by sanitary performance
– Unexpected biogas production and inadequate 

management;
– Unexpected leachate production and inadequa-

te management;
– Unexpected rise in temperature and risk of burst-

ing;
– Mechanical, chemical and biological degrada-

tion of barriers.

Criticalities induced by flux of contaminants
– Leachate escape;
– Biogas escape.

2.1 Geotechnical criticalities

The main criticalities in the use of landfills are 
often a consequence of a lack of geotechnical per-
formance under both static and seismic conditions. 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

MSW production (×106t) 28.9 29.4 29.8 30.0 31.2 31.6 32.5 32.5 32.4 32.1

% Landfilling 74.6 69.3 66.9 63.6 60.5 57.3 54.5 52.5 48.4 41.7

% Incineration 6.7 7.4 8.2 9.3 10.5 11.8 12.7 12.7 12.8 13.4

% Composting 4.3 5.9 5.7 6.0 6.3 6.6 7.0 7.3 8.2 9.4

% Recycling 14.4 17.4 19.2 21.1 22.7 24.3 25.8 27.5 30.6 35.5

Fig. 1 – Percentages of MSW disposal practices in the countries of the European Union [ISPRA, 2011].
Fig. 1 – Incidenza delle strategie di gestione degli RSU negli Stati membri dell’Unione Europea [ISPRA, 2011].

Tab. I – Annual production of MSW in Italy and percentages of the main types of management (adapted from APAT-ONR 2005 
and ISPRA 2011).
Tab. I – Produzione annuale di RSU in Italia e percentuali relative alle principali strategie di gestione (adattato da APAT-ONR 2005 e 
ISPRA 2011).
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Figure 2 summarises the situations involving geo-
technical criticalities in different parts of the plant.

Local stability problems (Fig. 2a) mainly arise from 
instability, both static and seismic, caused by the low 
friction at the barrier interfaces [GRISOLIA and LUCIA-
NI, 1995].

Global stability problems (Fig. 2b) have been expe-
rienced in many parts of the world as ruinous landsli-
des under both static and seismic conditions. This 
type of criticality requires a proper characterization 
of the waste strength in relation to the expected po-
re pressure [DIXON and JONES, 2005; MANASSERO et al., 
1996; 2011]; at this regard, the waste strength de-
pends on the residual stress after compaction and 
its evolution in time, depending on the generation/
dissipation of the biogas pressure and the raising/
lowering of the leachate neutral pressure.

Settlements of the foundations (Fig. 2c) are high-
ly insidious because they involve distortions and 

ruptures of some facilities, such as pipelines and 
barriers [JESSBERGER and HEIBROCK, 1995], with the 
consequent escape of leachate and biogas. Unex-
pected differential settlements of the foundation 
can also occur as a consequence of unplanned fil-
lings during management [CONTE and CARRUBBA, 
2011].

Settlements of the waste fill (Fig. 2d) come from 
mechanical and biological settlement of the waste, 
mainly due to creep and biodegradation of organic 
matter, under both aerobic and anaerobic condi-
tions [CONTE and CARRUBBA, 2012]. They can occur 
over a lengthy period and a correct prevision can 
prevent any inefficiency of pipelines, wells and bar-
riers; moreover, the landfill storage capacity can also 
be improved with a certain saving on the cost of di-
sposal [DURMUSOGLU et al., 2005; GOURC et al., 2010].

Interactions with the hydraulic conditions of the area 
(Fig. 2e) should be minimised in order to avoid any 

Fig. 2 – Main geotechnical criticalities in landfills: a) local sliding and breaking; b) global stability involving waste strength; 
c) settlements of the foundations; d) settlements of the waste; e) interactions with free water; f) interactions with incom-
ing water.
Fig. 2 – Principali criticità geotecniche riscontrabili in discarica: a) slittamento locale e rottura delle barriere; b) stabilità globale con 
coinvolgimento della resistenza del rifiuto; c) cedimenti differenziali della fondazione; d) cedimenti di biodegradazione del rifiuto; e) 
interazioni con le acque superficiali; f) interazioni con le acque entranti nel corpo rifiuti.
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type of hydraulic soil instability such as erosion, boil-
ing, piping, and the consequent leaching of stored 
waste. The hydrographical network, discharge ca-
pacity of the basin, groundwater conditions and sur-
face draining network should therefore be identified 
and planned.

Interactions with the hydraulic conditions inside the 
landfill (Fig. 2f). The correct characterization of 
waste permeability and appropriate design of the 
inner drainage systems are essential in avoiding an 
abnormal rising of leachate inside the landfill. Not 
only can this occur a long time after the closure of a 
landfill, but also during management, due to the in-
filtration of rain through the temporary coverings. 
Moreover, recent studies have attempted to regulate 
the infiltration of water and the escape of biogas 
from semi-permeable coverings; after closure, this 
type of barrier allows incoming rainfall to be divid-
ed into the run-off flow and infiltrating flow [STAUB 
et al., 2011].

2.2. Sanitary criticalities

Sanitary criticalities can be caused by the inter-
action of chemical, biological and environmental 
agents inside the landfill.

Unexpected biogas production and inadequate man-
agement are the consequence of an incorrect assess-
ment of the amount of biogas produced over time. 
The use of predictive models is desirable in order to 
take into account parameters such as composition, 
age, temperature, humidity and stress level [MACHA-
DO et al., 2009]. Proper biogas management can re-
duce the emission of bad smells and the danger of 
explosion; moreover, it can provide a source of en-
ergy.

Unexpected leachate production and inadequate man-
agement can derive from a faulty assessment of both 
the degradation process and the hydraulic balance. 
Evaluation of leachate production is essential for 
global landfill management and the design of col-
lection pipes and storage tanks, especially if a lot of 
rainfall is allowed to enter [CTD, 1997].

Unexpected rise in temperature and risk of bursting 
is related to the prevision of heat generation with-
in the landfill. Although the heterogeneity of waste 
does not allow for a precise evaluation of heat prop-
agation, the estimation of the rise in temperature is 
very important for the long-term stability of geosyn-
thetics, and to avoid bursting and fire hazards [COL-
LINS, 1993].

Mechanical, chemical and biological degradation con-
cerns many types of polymers used in both imper-
meabilization and drainage barriers [ISO/TR 20432, 
2006]. Mechanical degradation involves processes 
such as creep and stress cracking, while chemical 
degradation occurs due to photo or thermo-oxida-

tion, acid or alkali attack, or by hydrolysis. Biological 
degradation, which is caused by bacteria and fungi, 
is related to the molecular weight of the polymer. Fi-
nally, bio-mass growth, under aerobic and anaerobic 
conditions, can cause clogging of the pore spaces in 
the drainage barriers.

2.3. Criticalities involving the flux of contaminants

The risk of contamination of the area surround-
ing the landfill is related to the escape of leachate 
and biogas.

Leachate escape can occur as pollution through an 
impermeable barrier, mainly related to executive de-
fects [ROWE, 2005]. Even without defects, the constant 
presence of leachate above the barrier can induce 
convective-diffusive transportation of contaminants 
across the barrier itself, due to inadequate thickness 
and permeability. Once the flux reaches the natural 
soil, dispersive transportation can also participate in 
spreading the contaminant into the environment.

Biogas escape can be a consequence of the inef-
fective performance of both the collecting network 
and the capping barrier. These escapes mainly in-
volve dispersive transportation, and can generate 
bad smells and fire hazards.

3. Case study

Two different case studies are presented here, 
with the aim of highlighting the issues which can re-
sult from careless geotechnical judgment during the 
design of a landfill:
– In the first, the criticalities were retrospectively-

analysed in order to discover any geotechnical 
implications (Landfill A);

– In the second, potential criticalities were fore-
seen during management, with the aim of avoid-
ing any undesirable consequences (Landfill B).

3.1. Landfill A

3.1.1. GENERALITIES

Landfill A is a MSW alpine facility [COSSU et al., 
2011] with a global surface of 42,000 m2, part of 
which (17,000 m2) receives water from rainfall. With 
a maximum storage capacity of 450,000 m3, it was 
sited in a vulnerable area from a hydraulic point of 
view, because of the risk of water runoff during rain-
fall. In December 2009, rainfall of about 130 mm in 
three days caused a remarkable pollution of leachate 
into the environment.

The landfill is divided into three sectors: A, B, 
C (Fig. 3); when the landfill experienced the afore-
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mentioned criticality, sectors B and C were already 
completed, while sector A was still in cultivation.

Two drainage systems for groundwater and rain-
water discharge were installed:
– Three deep drainage lines, built with concrete 

elements, were placed below the impermeable 
barrier of the landfill so as to allow for ground-
water flow without causing interference with the 
landfill; these drainages were also designed for 
rainwater discharge (as discussed later);

– A draining bed of rock-fill was installed below 
the impermeable barrier of sector B, which was 
not supplied by a specific discharge.
The leachate drainage, in sector B, was carried 

out by means of six HDPE pipelines crossing the 
containment bank (Fig. 3). Within the bank, the lea-
chate pipelines were protected by concrete elements 
up to the inspection chambers located at the toe of 
the bank (Fig. 4).

When sectors A and C were not in operation 
(Fig. 5), horizontal drainages were able to collect the 
rainwater into sumps located at the base of the first 
slope; from here, the rainwater reached the deep 
drainage pipelines and the three dispersing wells 
outside the containment bank.

When sector A was in operation (Fig. 6), the en-
trance of water into the deep drainage was preclud-
ed. The leachate was discharged from sector A in-
to sector B through a draining trench, after having 
overflowed a separation barrier.

The principal peculiarity of this landfill is that 
both the deep and the leachate drainages interfered 
with many parts of the facility, as well as with the 
foundation soils.

The landfill was founded partially on alluviums 
and partially on firm ground, the latter constituted by 
glacial sediments, limestone and marlstone (Fig. 7).

The alluviums were a succession of sandy-gravel 
and moderately over-consolidated clayey-silt layers; 
only the clayey-silt layers participated in the com-
pressibility of the foundation.

The first clayey-silt layer was found at a depth of 
between 4 m and 5 m from the ground and the sec-
ond at a depth of between 11 m and 15 m. The in-
crease in vertical stress in the compressible layers was 
about 170 kN/m2 for the containment bank and 220 
kN/m2 for sector B.

3.1.2. GEOTECHNICAL CRITICALITIES

One of the major criticalities came from an in-
correct evaluation of the settlements of the allu-
viums below the containment bank and sector B. 
Due to the different time elapsed between the con-
struction of the containment bank and the storing 
of the waste, a differential settlement of about 30 
cm developed between the bank and the cultivated 

Fig. 3 – Plan of Landfill A.
Fig. 3 – Planimetria della Discarica A.

Fig. 4 – HDPE leachate pipelines crossing the impermeable barrier and containment bank.
Fig. 4 – Schema delle tubazioni, in HDPE, adibite alla raccolta del percolato, che attraversano la barriera impermeabile e l’argine di 
contenimento.
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basin. This relative displacement could not be ab-
sorbed by the junctions between the HDPE pipes 
and the geomembrane, leading to some breakages 
in the impermeable barrier along the side of the 
sector. The criticality took place during heavy rain-
fall, when the level of leachate was increased inside 
basin A.

An incorrect differential settlement evaluation 
was found in the project with respect to both the am-
plitude and the time. The absolute settlement was 
calculated through the oedometric approach assu-
ming a constant oedometric modulus. A total settle-
ment of about 13 cm was found for the containment 
bank, and of about 18 cm for sector B when com-
pletely full. The expected differential settlement of 
about 5 cm, between the leachate pipeline heads and 

the geomembrane, was allowed by the designers wi-
thout regard for the construction stages (that is, the 
different times for building the containment bank 
and filling sector B).

Instead, considering the non-linear soil com-
pressibility, using again the oedometric approach, 

a total settlement of about 25 cm, below the con-
tainment bank, was calculated, and of about 30 cm 
below the sector B, when filled.

These settlements were related to two different 
time periods:
– The consolidation process was completed for the 

containment bank in about 1.5 years;
– The management of sector B began a year later 

after the completion of the containment bank, 
and full height was reached in about four years.

Fig. 5 – Management of sectors A and C when they were not in cultivation: drained water was sent to the sumps at the base of 
the first slope and then discharged into the deep drainage up to the dispersing wells.
Fig. 5 – Sistema di gestione dei settori A e C, in fase di non coltivazione: le acque raccolte e drenate erano inviate verso dei pozzetti collocati 
alla base del primo versante; da qui venivano immesse nel sistema di drenaggio profondo ed allontanate verso dei pozzi disperdenti.

Fig. 6 – Management of sectors A and C during cultivation: leachate was discharged via gravity into sector B before reaching 
the leachate pipelines.
Fig. 6 – Sistema di gestione dei settori A e C, in fase di coltivazione: il percolato veniva immesso, per sfioramento, nel settore B; 
successivamente perveniva alle tubazioni di raccolta presenti in tale settore.
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The total settlement of sector B was therefo-
re completely differential in respect to the con-
tainment bank, which was already nearly comple-
tely firm at the beginning of waste deposition. The 
differential settlement had a major effect on the 
interface between the containment bank and the 
waste fill of sector B. As a result, the impermeable 
geomembrane, lying on the slope of the bank, was 
dragged down by the settlement of sector B, cau-
sing the detachment of the HDPE pipelines from 
the impermeable geomembrane at the points of 
connection. The time rate of the consolidation in-
dicates that the maximum differential settlement 
occurred before the intense rainfall which caused 
the release of leachate.

Another important criticality was related to the 
low capacity of discharge of the groundwater bene-
ath the plant; in fact, of the three planned disper-
sing wells, none had a draining bottom, and one did 
not even have a well; moreover, the deep drainage 

pipelines frequently had broken and clogged con-
crete elements. This implied high hydraulic heads 
in the rock-fill bed below the bottom barrier during 
extreme rainfall. For this reason, in December 2009, 
piping, erosion and hydraulic instabilities occur-
red in some parts of the bank. As a result, the bot-
tom barrier was by-passed by the groundwater, thus 
mixing with leachate and spreading it into the envi-
ronment (Fig. 8).

3.1.3. SANITARY CRITICALITIES AND FLUX OF CONTAMINANTS

During the rainfall the leachate removal opera-
tions were inadequate in dealing with the incoming 
leachate flow. The valves of the HDPE pipeline were 
therefore closed in order to stop the excessive pro-
duction of leachate and allow for its storage in sec-
tor B. This operation provided the hydraulic load ne-
cessary to activate the leachate filtration through the 
detachment between the leachate pipeline and the 
geomembrane.

Fig. 7 – Stratigraphy along section 2-2’ of figure 3.
Fig. 7 – Rappresentazione della stratigrafia lungo la sezione 2-2’ della figura. 3.

Fig. 8 – Loss of leachate through the broken welding between the leachate pipeline and the geomembrane and mixing with 
groundwater escaped from the deep drainage.
Fig. 8 – Perdita di percolato attraverso i distacchi tra le tubazioni di raccolta del percolato e la geomembrana e miscelazione con le acque 
meteoriche fuoriuscite dal sistema di drenaggio profondo.
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Fig. 9 – Longitudinal section of Landfill B showing sectors 1 and 2.
Fig. 9 – Sezione longitudinale della Discarica B, raffigurante i settori 1 e 2.

As a consequence, the leachate reached the in-
spection chambers, mixed with rainwater, and was 
spread into the environment through the cracks pre-
sent in the chambers.

3.2 Landfill B

3.2.1. GENERALITIES

Landfill B is a non-hazardous special waste and 
MSW facility, with a surface of about 70,000 m2, part 
of which (35,000 m2) receives rainfall. The landfill, 
with a maximum storage capacity of 500,000 m3, was 
installed inside an old sandstone quarry, and was sub-
mitted to a geotechnical check due to the occurrence 
of stability problems in some areas of the lateral slopes.

The morphology of the landfill is of the mixed 
type, being confined at the base by a reinforced em-
bankment. The surface is divided into two adjacent 
sectors, 1 and 2 (Fig. 9). Sector 1 is completed, and is 
provided with temporary cover, while sector 2 is still 
under management.

The drainage system for rainwater falling out-
side the cultivated sectors was carried out by a perim-
eter channel delivering to lamination tanks located 
in the upper part of the landfill, and designed to col-
lect the maximum expected peak of rainfall.

The leachate drainage was carried out through 
main collectors (two per sector), which were provid-
ed with secondary pipes placed along the imperme-
able barrier. The collectors were connected in series 
in order to remove all the leachate at the base of 
the containment bank. From here, the leachate was 
pumped into five storage tanks of about 70 m3.

The leachate drainage system was designed so as 
to receive the rainfall entering the sector under cul-
tivation.

3.2.2 GEOTECHNICAL CRITICALITIES

Previous studies have highlighted the inadequa-
cy of the landfill design in respect of its hydro-geo-

logic siting, due to the occurrence of torrential wa-
ter flows, capable of causing surface erosion and hy-
draulic criticalities. Moreover, instabilities and sur-
face erosion have occurred along the sandstone 
slopes surrounding the valley in which the landfill 
was installed.

For these reasons, new geotechnical analyses 
were encouraged, with the additional aim of in-
creasing the total capacity of the facility to nearly 
1,300,000 m3 (Fig. 10).

As for Landfill A, the principal lesson from this 
study concerns the compatibility of the differential 
settlements with the barriers integrity.

From a structural point of view, the landfill is 
founded on sandstone along the sides and on al-
luvial soils in the central part of the valley. These 
latter soils, having a thickness of about 10 m at the 
lower limit of the sector 1, were classified as silty-
sand.

Referring to both the initial configuration of 
the landfill and the subsequent enlargement, the 
designers calculated the immediate settlements 
only, considering the consolidation settlements at 
the lower limit of the sector 1 to be insignificant. 
Therefore, no delayed differential settlements 
were highlighted between the zones founded on 
sandstone in respect to those founded on silty-
sands.

More careful analyses indicated the possibility 
of some total settlements of the alluvial formation. 
To this regard, it was discovered that, in respect to 
the firm side slope, sector 1 would have had dou-
ble differential settlements in respect to those eval-
uated by the designers. This would have occurred 
for both the original configuration and for the en-
largement. Therefore, prior to enlarging the land-
fill, a reconsideration of the barrier integrity was 
suggested in order to avoid any environmental 
consequences related to possible breakage of the 
geomembranes.

Another problem was due to an excessive com-
paction of the waste, that reached an in situ density 
of about 1.25 tm/m3. This would have caused pro-
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blems in carrying out the degradation of the organic 
matter; therefore, an improvement of the drainage 
system was suggested by means of vertical wells ar-
ranged inside the landfill, provided with submerged 
pumps.

3.2.3 SANITARY CRITICALITIES

Sanitary criticalities and transport of contami-
nants are often due to an incorrect hydrological stu-
dy regarding water supply to the landfill. In this case 
too, as well as for Landfill A, an incorrect evaluation of 
the incoming water flow would have caused an unde-
restimation of leachate production. Figure 11 shows 
the consequences of the incorrect hydrological balan-
ce in terms of extracted versus produced volumes of 
leachate.

Referring to the drainage of leachate, it was noti-
ced that the sectors were not hydraulically indepen-
dent. This implied that in the case of clogging of the 
drainage facilities or malfunction of the lifting pum-
ps, the removal of leachate from the overall landfill 
would have been prevented. For this reason, it was 
suggested that the leachate draining system should 
be improved by fitting wells equipped with submer-
ged pumps.

Furthermore, regular inspection of the main col-
lectors was recommended.

Conclusion

In MSW landfills, criticalities can originate 
from three main classes of problem: the geotech-
nical performance, sanitary performance and flux of 
contaminants.

The first class of problem formed the subject 
of this paper, together with two case-histories of 
landfills in which geotechnical criticalities had led 
to an inadequate and dangerous running of the 
plant.

Retrospective analyses of the aforementioned 
case-histories have allowed the following recurrent 
mistakes to be identified:
– Location of the landfill in sites affected by hydro-

geological risk;
– Incorrect water balance, giving rise to an unma-

nageable production of leachate during heavy 
rainfall;

– Incorrect design of the groundwater and rainwa-
ter drainages, often inadequate for the local 
hydrology;

– Incorrect evaluation of soil settlements, which le-
ad to dangerous differential settlements for the 
impermeable barriers;

– Erroneous planning of the leachate drainages, 
which broke as the soil subsided, giving rise to 
groundwater contamination.

Fig. 10 – Longitudinal section of Landfill B showing sectors 1 and 2, and the planned enlargement (sector 3).
Fig. 10 – Sezione longitudinale della Discarica B, raffigurante i settori 1 e 2, e l’ampliamento pianificato (settore 3).

Fig. 11 – Consequences of incorrect hydrological balance: extracted versus produced volumes of leachate.
Fig. 11 – Conseguenze di un bilancio idrologico incorretto: grafico rappresentante i volume di percolato prodotti, in rapporto a quelli estratti.
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Implicazioni geotecniche nella 
realizzazione delle discariche

Sommario

Le discariche di rifiuti solidi urbani (RSU), nuove e vecchie, 
possono manifestare criticità legate all’inappropriata gestione degli 
impianti e alla limitata conoscenza del comportamento bio-idro-
meccanico dei rifiuti nel tempo. Ulteriori importanti cause di 
criticità possono provenire da un’insufficiente analisi degli aspetti 
geotecnici.

Poiché una discarica è un’opera composita, dove terreni, barriere, 
fluidi e rifiuti interagiscono reciprocamente, l’approccio geotecnico può 
essere assai importante per mettere in luce aspetti spesso imprevedibili. 
Molti fenomeni di rottura, osservati in tutte le aree del mondo, hanno 
presupposti di natura geotecnica; ad essi sono riconducibili ingenti 
disastri e perdite di vite umane verificatisi in assenza e in presenza di 
cause eccezionali come eventi sismici e alluvioni.

Il lavoro presenta una panoramica dei meccanismi che 
possono determinare il raggiungimento di stati limite ultimi nelle 
discariche, e mette in luce la necessità di un più razionale approccio 
metodologico alla progettazione di tali opere.

Infine, si descrivono alcune problematiche ambientali riscontrate 
in due discariche italiane. L’analisi retrospettiva del comportamento 
di tali opere ha consentito di individuare nella sottovalutazione dei 
cedimenti della fondazione e nell’errata previsione del loro decorso 
nel tempo, l’origine delle criticità manifestate dagli impianti, 
soprattutto in concomitanza con eventi meteorici intensi.

Parole chiave: discariche di RSU, cedimenti della fondazione, 
casi di studio.




