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Abstract. A feature of the structural solution of the building is the presence of a solid underground foundation in
the form of a three-dimensional rigid reinforced concrete platform. The building will be erected on thawing grounds;
thawing takes place during the entire period of operation. Theoretical analysis of stress-strained building structures
exposed to static and seismic loads has been carried out. Seismic load was determined by a specified response
spectrum method. The calculation was carried out taking into account the presence of a thawing basin under the
foundation with the size of the bowl varying from 6 m to 27 m. It was found that the building structures exposed to
a seismic load are subject to increased stress and strain as compared with the static load exposure. Evaluation of
the obtained values has shown that they did not exceed the permissible limits for the accepted strength properties
of structural materials even in conditions of a maximum thawing basin. Foundation settlement is gradual. The
adopted foundation structure design ensures the required earthquake resistance of the building in the given
construction conditions.

1. Introduction

Currently, active development takes place in the northern and eastern regions of the Russian
Federation. A characteristic feature of these regions are severe climatic conditions, complicated engineering
and geological conditions: permafrost occurrence in its various manifestations, seismic activity of magnitude
6 and above in many regions, lack of developed infrastructure, etc. As you know, these territories are rich in
deposits of gas, oil, coal, various materials and other minerals. In addition, coastal areas provide access to
seas and oceans, and majestic woodlands extend for many kilometers in the eastern part. Active development
is underway in these areas: workers' urban-type settlements near production areas, research centers,
transportation buildings and facilities, woodworking plants, metalwork plants, etc., are currently being built.
Their trouble-free functioning under conditions of simultaneous manifestation of various kinds of natural,
climatic and seismic impacts is a complicated engineering task, the solution of which is of great national
importance. In this case, the most dangerous situation arises when the complex properties of permafrost soils
and high seismic activity are manifested, which can cause the collapse of buildings and structures, as was
observed, for example, in Anchorage after the earthquake in 1964 and in 2018. In this regard, the issues under
consideration for assessing the earthquake resistance of buildings in conditions of thawing permafrost soils
are relevant and of great practical importance.

The practice of construction on permafrost grounds includes two principles of their application as bases
with their frozen condition preserved (principle 1) during construction and throughout operation period and
principle I, when grounds are used in thawed or thawing condition. The aspects of use of permafrost ground
as building foundation bases have been studied in extensive literature sources referenced in [17 10], as well
as in various regulations. The need to make a choice of the principle of using permafrost soils of the base, as
well as the means by which the state of the base (frozen or thawed) is achieved, should be made on the basis
of technical and economic comparison of options taking into account the engineering and geocryological
conditions of the construction site, space-planning and structural solutions of the building, etc. However, the
seismic activity in the region can also have a significant influence on the decision to use permafrost ground as
a foundation base. The studies described in the publications of V.P. Solonenko, E.N. Chemezov, S.I. Grib
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