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In recent decades, the world has experienced 
urbanization and intense urban growth. At the 
same time, in order to unload the traffic flow in 
cities, underground space is being developed and 
new metro lines are being built. However, the 
underground is a source of increased vibration 
and noise levels. As a rule, new tunnels are laid 
in the formed urban development, which causes 
an increase in vibration and noise in buildings 
and structures adjacent or located above metro 
lines, as well as new construction is carried 

out near existing metro stations and tunnels.
Constantly acting vibration loads from the 
movement of the subway affect the physical and 
mechanical properties of soils and the bearing 
capacity of structures in operation, erected and 
reconstructed buildings and structures [1]. It is 
not possible to provide a complete and reliable 
assessment of these actions only by instrumental 
methods.
Therefore, it is very important to develop complex 
numerical modeling tools that will allow obtaining
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Аннотация: В статье рассматривается новый подход к моделированию поведения конструкций при влиянии 
динамических нагрузок, в том числе и нагрузок от наземного и подземного транспорта. Подход заключается в 
применении метода прямого интегрирования, а также метода SBFEM для вычисления усилий в несущих строитель-
ных конструкциях при динамических воздействиях с учетом ряда факторов - демпфирующих свойств грунтового 
основания, физической нелинейности грунтов и прохождения волн в грунтовом пространстве. В статье приводятся 
основные теоретические предпосылки, приводятся результаты численного эксперимента реального монолитного 
здания, построенного в зоне влияния метрополитена.
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A mathematical and numerical model of vibration 
impact has been created, taking into account the 
time factor and the infinity of the soil mass.
A variant of modeling the system "source of 
vibration loads-soil-base-load-bearing structures 
of the building" is proposed.
A technique was proposed and implemented in 
SP LIRA-SAPR, which takes into account the 
continuous passage of a wave into an infinite 
region under dynamic influences.
The main recommendations are the use of damping 
devices in the construction of buildings in the 
zone of influence of the metro and the adoption 
of measures to reduce the level of penetrating 
vibration.
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