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Abstract 

     The key issues posed by the geoenvironmental engineers include the safeguarding of 

uncontaminated subsurface fields, as well as the restoration of subsurface premises 

sullied by the discharge of waste products, the overflowing over field and underground 

storage ponds, and the intrusion of pesticides. Refusals and waste goods are typically 

dumped in landfills in urban areas. A landfill site otherwise referred to as a waste dump 

used for the disposal of waste materials by burial. A healthy landfill is the purposely 

constructed sorrow on the field in which the waste is placed. The main objective is to stay 

away from any water-based association between waste and the surrounding environment, 

especially groundwater. This paper examines the construction, stability and failure of 

landfill sites in various countries, such as Turkey, Israel and China. 
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1. Introduction 
 

The key issues faced by geoenvironmental engineers include the safety of uncontaminated 

subsurface regions as well as the remediation of subsurface regions that have been 

polluted by one or more accidents including industrial chemical leaks, waste containment 

facilities leakage, storage tanks leaking underwater and underground, pesticide intrusion. 

A site for the disposal of waste materials by burial is a landfill site, also known as a waste 

dump or dumping area. Certain landfills, such as the temporary storage, aggregation and 

conversion or recycling of waste materials, are also used for waste control purposes. 

Waste material handling involves sorting, disposal and recycling. These areas may 

undergo extreme shaking or soil liquefaction of the soil in the event of a major 

earthquake, until they are stabilized. 

A protected landfill is a thoroughly constructed depression in the soil into which waste is 

placed. The key goal is to prevent any hydraulic link, particularly groundwater, between 

the waste and the surrounding area.  Basically, a landfill is a bath in the ground; one 

bathtub inside another is a double-lined landfill. Bathtubs leak in two directions, one at 

the bottom and the other at the top. 
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The fact that all covers and liners for contemporary landfills are usually multilayer 

composites made of both soil and geo-synthetic materials is a significant feature in the 

identification and evaluation of the future failure mode. There are multiple interfaces in 

the liner structure, whose resistance to interface shear stresses can be low, and thus serve 

as potential failure surfaces. Additionally, depending on site-specific conditions usually 

including saturated fine-grained soils) and the location and geometry of the waste mass, 

all classical geotechnical failure modes are possible. Landfill failure can be analyzed by 

way of analysis and simulation of the surfaces of failure. Computer systems based on 

computing methods are used for this. In different countries such as Turkey, Israel and 

China, this paper discusses the development, stabilization and failure of landfill sites. 

 
2. Analysis of Landfill Failure 
 

In different countries such as Turkey, Israel and China, this paper discusses the 

development, stabilization and failure of landfill sites [12, 14]. Due to heavy precipitation 

or the creation of stress fractures, slope collapse for landfills can result. For some years, 

the adverse effects of leachate may be associated with it. In environmental sciences, 

leachate is a term commonly used where it has the basic sense of a solvent that has 

dissolved or absorbed environmentally hazardous compounds that may then enter the 

atmosphere. It is most widely used in the landfilling of waste or industrial waste. 

Research has found that there are no engineered bottom liner, final cover or leachate and 

gas management structures in the landfill. 

 

This Turkish landfill is approximately 30 km from the city center of Istanbul (Turkey), 

which has been functioning since 1976 with a maximum MSW slope height of 

approximately 45 m, with steep front slopes of up to 45 degrees or more and MSW was 

constructed without any liner system [4, 5]. Waste was not compacted in this landfill and 

was not coated by dirt. On April 28, 1993, landfill collapse occurred, resulting in 27 

deaths and containing about 500,000 m3 to over 1,000,000 m3 of waste. Fires were known 

to burn on the waste surface at many sites for much of the year prior to the slide. [4] 

 

The blast may not have been the primary source of the passage of the waste in this 

situation. They also reported that the heavy rains and unsustainable amount of leachate 

built up within the old decomposed waste triggered by water infiltrating from the nearby 

surface water ponds, along with newly put demolition rubble on top of the waste, were 

possibly the triggering mechanism. As shown in the following Fig. 1(b), the waste mass 

there is impermeable rock. Authors assumed the unit weight of 11 kN/m3 because no 

further information is available. The failure surface is believed to be the most accurate 

since it is based on their site measurements and information gathered from the Istanbul 

municipality. A and B respectively, describe the non-circular and circular failure surface. 

Due to steep slopes, lack of irrigation controls and high moisture content, which is 

situated east of Tel-Aviv, which is an open field at the intersection of the Shappirim River 

and the Ayalon River, the Hiriya landfill in Israel collapsed in 1997. The dump has been 

used for the disposal of MSW for decades in the greater Tel-Aviv region. They also 

reported that no engineered bottom liner, cover and gas management systems was 

required for the landfill. [3]. 
 

3. Modelling of Landfill Failure 
 

In December 2015, the devastating landslide in the construction waste landfill at 

Guangming, Shenzhen, China, destroyed 33 buildings and caused 69 deaths [11]. This 

form of landfill existed with H= 111 m and L= 1.2 km without the presence of runoff or 
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extreme rainfall. In the simulation of landslides over natural terrain, the mesh free Smooth 

Particle Hydrodynamics (SPH) approach is used. 

 

Figure 1. Comparison of numerical results and field investigation results 
along (a) the main sliding profile A-A, (b) transverse profile B-B, and (c) 

transverse profile C-C for Guangming landfill at Shenzhen, China [3] 

Analysis for this landslide found that due to plenty of water, the soil is almost entirely 

liquefied in the sliding floor. Therefore, it is quite likely that a lot of water in the waste fill 

has been deposited. The unmanned aerial vehicle (UAV) was used two days prior to the 

event and three days after the event to capture the photographs. At various time intervals, 

snapshots of the measured flow height were taken. In which the author compared the 

profile before and after the landslide incident, graphs were plotted. 

 

The Shenzhen landslide uses Smooth Particle Hydrodynamics (SPH) modeling based on 

dynamic simulation considering dilatancy effects [6]. The landslide's most noticeable 

attribute was that its travel distance approached 1.2 km and that the landslide mobility 

index was much smaller than that of a general landslide, equivalent to 0.092. High 

mobility is denoted by a landslide mobility index below 0.3. The model of dilatancy 

explains the relationship of fluid and solid phases. The integration of the dilation and 

contraction activities with the equilibrium solid volume fraction, which is consistent with 

the solid volume fraction and effective stress, is the main function of these dilatancy 

models. In different fields of computational fluid dynamics and computational solid 

mechanics, grid- or mesh-based approaches have been commonly used. [1, 2]. 

 

The presence of the grid or mesh, however will create different difficulties in solving free 

surface problems, incredibly large deformations, a deformable boundary, and a moving 

interface [9]. In the recent years, mesh-free techniques have been developed and SPH 

techniques, invented to solve astrophysical problems, have been commonly applied in 

many fields [7, 8, 10, 13]. The soil was liquefied on the slipping surface and the 

accumulated body's bottom applied excess pore water pressure [11]. 
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Figure 2. Modelling output in terms of deposition area and displacements of 
different solid volume fractions at t = 200s for (a) m0 = 0.57; (b) m0 = 0.59; 

(c) m0 = 0.61; (d) m0 = 0. 62; (e) m0 = 0.63; and (f) m0 = 0.64 [6] 

4. Conclusion 

Expansion of waste generation, economy and rapid population growth in particularly 
among developing nations increased the landfill demands. Inferable from money related 
limitations, landfills built as a rule endured with absence of natural reduction measures, 
for example, leachate assortment frameworks and coating materials. Subsequently, a lot 
of contamination is incurred upon the environment. It is likewise accepted that weak 
layers in the landfill brought about via occasional or different elements, or inadequately 
compacted soil spread layers may have added to the failures. The most significant 
conclusion is that proprietors and administrators of landfills, be they dumps or built, 
structured landfills should utilize in fact prepared and skilled enough to work their 
landfills. The administrative or controlling specialists ought to likewise be prepared and 
proficient. Measures for controlling and expanding ability ought to be presented, if not 
present.  The disposal of MSW by means of uncompacted, revealed end-tipped dumping 
ought to be eliminated at the earliest opportunity. Where impractical, steeps, hilly regions 
and especially sites crossed by streams or other water courses, or situated in marshes or 
lakes should be avoided.  
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