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Abstract: 

The object of research. Long-term operation of sewer tunnels in difficult engineering and 
geological conditions creates the danger of violating their structural safety. A long-term study of the 
changesô dynamics in the technical state of the tunnels made it possible to establish the patterns of 
intense anthropogenic and dynamic influences on this process. Method. The developed discrete and 
continuous diagnostic models of the defectsô development in the tunnelsô structures make it possible to 
identify potentially hazardous areas subject to the manifestation of critical failures and methods of their 
localization. On the basis of numerical modeling, the boundaries of defect-free joint operation of the 
system ñsource of impact ï geo-mass - sewer tunnelò have been determined. Results. With increasing 
external anthropogenic and dynamic impacts, modeling zones of urban areas with potentially dangerous 
sections of underground sewage facilities is the basis for the development of regulatory documents on 
monitoring methods and safe development geotechnical infrastructure. 

1 Introduction 

With the development of large cities, long-term operated tunnel sewage collectors need special 
protection from man-induced impacts. As objects related to the structures with a higher level of 
responsibility, sewer tunnels must meet the requirements for safe operation, excluding the risk of 
dangerous accidents [1]- [4]. Analysis of the materials on the current technical condition of sewer tunnels 
in more than ten largest cities in Russia with a developed historical center, with a total length of more 
than 2.5 thousand km, made it possible to develop a methodology for assessing their technical condition, 
give a classification and a catalog of defects. 

For almost most of the cities under consideration, the network of tunnel collectors has an average 
value of the physical deterioration degree more than 60% with a development dynamic of 0.6-1.2% per 
year. It was found that for the cities where the operation of the engineering infrastructure is carried out in 
complex engineering and geological conditions typical, for example, for St. Petersburg, the degree of the 
tunnels wear is significantly greater, reaching 83% with a higher development dynamic of up to 1.6-2.1 
% per year. Development of a methodology for identifying the potentially dangerous sections of tunnels 
operated for a long time in difficult soil conditions, with their subsequent modeling and monitoring, will 
ensure their structural safety with increasing man-induced dynamic impacts. 

The most interesting from the point of view of studying potentially dangerous sections of sewer 
tunnels is the system and network of tunnel collectors of St. Petersburg, which, with an undeveloped 
redundancy scheme, has a length of about 275 km. The system of sewer tunnels consists of pipelines 
with a diameter of 1.2 to 5.6 m and a depth of 8 to 70 m. Most (up to 75%) of the waste line length is 
located in the central historical part of the city in extremely difficult technogenic and engineering-
geological conditions. The main part of the territory is covered by a stratum of Quaternary deposits (Q) 
that are unstable to technogenic impacts. Among the latter, it should be especially noted water-saturated 
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