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The article discusses the problem associated with the need to improve existing methods for calculating foun-

dations with a base in the presence of lenses of swelling soil. The purpose of this article is to analyse, evalu-

ate and summarize the results of research by scientists in this field. 
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arious of clay soils of solid and semi-solid 

consistency increase in volume when soaked 

in water. Such soils are considered swelling soils. 

During the swelling process, the soil surface rises, 

which leads to deformations, usually uneven, and 

sometimes to the destruction of buildings and struc-

tures. In addition, when soils swell, they can exert 

additional lateral pressure on enclosing structures. 

Research in the field of force interaction of 

slab foundations with the foundation in the 

presence of swelling soil lenses will allow us to 

identify the causes of damage to foundations 

and buildings and to develop an effective meth-

od for calculating bases and foundations in the 

presence of swelling soil. 

Research in the field of studying the process-

es of swelling of clayey soils was carried out by 

many domestic and foreign scientists, including: 

N.M. Gersevanov [2], E.M. Sergeev, E.A. Soro-

chan [7], A.A. Mustafaev [5], A.M. Samedov [6], 

R.L. Lytton [4], Z.G. Martirosyan [8] et al. 

The purpose of the research is to use the results 

of experimental and theoretical studies to identify 

the features of the force action of slab foundations 

with a base in the presence of lenses of swelling 

soil with subsequent improvement of the existing 

methodology for calculating bases and founda-

tions on swelling soils. 

As an experimental study, modeling of the 

foundation slab will be performed with the ap-

plication of swelling pressure on the soil tray. 

Simulation of swelling pressure under the foun-

dation slab will be done using a soccer ball with 

a uniform air supply with a compressor. 

The force interaction of building structures with 

a foundation composed of swelling soils was stud-

ied in the scientific works of D.G. Kuznetsova [3], 

A.A. Mustafaeva [5], A.M. Samedova [6], Alafar 

Khalil Said [1]. 

R. Lytton [5] in his work considers two situa-

tions of design schemes with different locations of 

swelling sites. According to his experimental and 

theoretical studies, the most dangerous combina-

tions of internal forces and deformations arise in 

the foundation. The first option represents swelling 

areas located along the edges of the foundation and 

causing maximum deformations in the center of 

the foundation (Fig. 1, a). In the second option, the 

swelling points are located under the central part of 

the foundation and cause maximum deformations 

along the edges of the foundation, as in a cantile-

ver beam (Fig. 1, b). When choosing calculation 

schemes, R. Litton analysed the operation of strip 

foundations, therefore the applicability of the de-

scribed calculation schemes for slab foundations 

requires additional research. 
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Figure 1. Design diagram of a strip foundation for cases of swelling of foundation soils under 

the end sections (a) and under the center (b) 

It should be noted that there are no theoreti-

cal and experimental studies with the option of 

placing a lens of swelling soil on one side of the 

foundation. 

Previously conducted investigations of the 

deformation of clay swelling soils, studied by 

other authors, did not address in detail the topic 

of the influence of swelling soil pressure on the 

punching of foundation slabs. 

A.A. Mustafaev [5] in his work concluded 

that the currently used «variable bed coeffi-

cient» model is not sufficiently substantiated, 

since it does not take into account the nature of 

the subsidence of the contact plane of the foun-

dation rigidity and the design features of the 

structure above it. 

In [1], Alafar Khalil Said proposed a struc-

ture and classification of methods for control-

ling geomechanical processes during the devel-

opment of underground space in conditions of a 

swelling soil-rock mass, taking into account the 

specific deformation of a mass of swelling clay 

soils depending on the influence of weather and 

climatic factors. 

To summarize the above mentioned data, it can 

be noted that today, research in the field of the op-

eration of bases and foundations in the presence of 

swelling soil at the base is based on theoretical 

methods. Experimental studies by previous scien-

tists have a number of significant shortcomings, 

since they do not take into account the interaction 

of the foundation structure with a deformed foun-

dation and therefore do not claim to be sufficiently 

accurate. The number of full-scale experiments 

using modern scientific equipment is negligible. 

Consequently, there is a need to improve methods 

for calculating bases and foundations in the lenses 

presence in the base of swelling soil. 
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правление рисками входит в общую си-

стему управления организацией и ис-

пользует ту же модель процессов, что и дру-

гие стандарты управления. Эта модель вклю-

чает четыре группы процессов: Планирова-

ние, Реализация, Проверка и Действие (ПРПД), 

отражающие стандартный цикл управления. 

При внедрении информационных технологий 
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