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Abstract. The work has developed measures to reduce the risk of a 
landslide in the area near the village of Toktogul, Uzgen district of the 
Kyrgyz Republic. This landslide area was studied on the basis of field 
research on the ground and the results of desk work. The sliding of soil 
masses in the area can cause destruction and debris of residential and 
administrative buildings, roads and power lines, as well as injury and 

death. Considering the equilibrium of the system of forces acting on the 
mass of filler soil of the slope section and analyzing them, measures for 
unloading the landslide body in this section are proposed. The proposed 
longitudinal profiles of drainage channels to reduce the moisture content of 
subsidence soil and transverse profiles of developed soil to reduce the 
weight of subsidence soil are presented. Based on the results of processing 
research data and analysis, it is recommended to reduce the weight of 

unstable (subsidence) soil by stepwise development along the slope of the 

site and transporting it up to 5 km for subsequent brick production. It is 
also recommended to protect subsidence soil from waterlogging by 
installing drainage channels. Based on the results of the research, a real 
project was developed to protect the site from landslides near the village of 
Toktogul. The proposed measures make it possible to reduce the risk of a 
landslide in the area under consideration using methods and technical 

means that are inexpensive and accessible to government agencies and 
local administrations. 
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– 11.1°C; absolute minimum air temperature – 26°C; absolute 
maximum air temperature + 39°C; the estimated temperature of the coldest five
is 13°C; the average temperature of the col day period (ventilation) is 7°C. Wind 

–
– –

The seismicity of the area is 9 points according to the <Seismic Zoning Map of the 
epublic=. The updated seismicity of the site is 9 points [12

2 Materials and methods 

 

 

 

, 0100 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453901002539
RSE-III-2024

2 

4



–
– =(10÷20) m; α

Here we consider a simplified diagram of the equilibrium of a system of forces that is 

easily understood by readers. Of course, it was possible to consider other schemes, for 

example, the shift of the soil thickness along a straight surface or along a cylindrical 

surface, considering the soil as a dispersed body [14-16]. 

The figure shows that the following forces act on the thickness of subsidence soil: P ⃗- 
self-weight of subsidence soil with thickness h; N ⃗-normal pressure force; F ⃗friction force 

force between sliding surfaces of subsidence soils or subsidence soil and siltstone 

(bedrock). 

 ⃗ fr  ⃗  ⃗
∑x P∙sinα
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–

∑y P∙cosα

=N∙f, where f is the coefficient of friction b
From expression (3) we have, N=P∙cosα

=f∙P∙cosα =N∙f P∙sinα=f∙P∙cosα P∙ sinα

=f∙P∙cosα P∙sinα

 Fx =0, f∙P∙cosα-P∙sinα=0⇒f=(P∙sinα)/(P∙cosα)=tgα. f=tgα-slope is in limit equilibrium 

when the friction coefficient f is equal to the tangent of angle α. 

 Fx >0, f∙P∙cosα-P∙sinα>0⇒f>tgα-slope is in a stable position with a margin, provided Ffr 

>P∙sinα, since Fx is directed to the right along the x-axis, top along the slope. 

 Fx <0, f∙P∙cosα-P∙sinα<0⇒f<tgα-slope loses stability and a landslide occurs, provided 

Ffr <P∙sinα, since Fx -is directed down the slope. 

rizontal plane is α=const.

α=const, therefore, a landslide will occur when the soil becomes waterlogged (f decreases) 

 P∙cosα=0, N=P∙cosα 
 P∙cosα>0, N>P∙cosα 

 <0, N<P∙cosα 
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3 Results and Discussion 

is of the stability of a slope with subsidence soil (15÷20 m thick), it is 
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AIII ϕ12 [16]).

–
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backbone network are marks on the plinth (Р?1) and on the stairs (Р?2) of private 
l buildings. Coordinates of reference points: Р?1 

Р?2 
50 m. Direction angles: between Р?1 and exit 1 α1=195>; between 

Р?2 and exit 2 α2=54>. Distances: from Р?1 to exit 1 
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85 <Construction Duration Standards=, the standard 

Kyrgyz Republic <General Technical Regulations for Ensuring Environmental Safety in the 
Republic= (No. 151 dated May 8, 2009).
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4 Conclusion 
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