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ANNOTATION

The problem of ensuring high reliability of utilization and treatment of wastewater from the
population is currently relevant in connection with the rapid growth of water consumption and,
consequently, the increase in the volume of wastewater. Sewage networks play an important
role in solving the problem of ensuring the reliability of the sewage system. Particular attention
should be paid to the reliability of drainage networks in areas prone to seismic impact, as in
some cases accidents in them cause more damage than earthquakes themselves. In areas prone
to seismic impact, special attention should be paid to the reliability of drainage networks, as in
some cases accidents in them cause more damage than earthquakes themselves.Therefore,
seismic zones are taken into account in the process of laying the networks.
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INTRODUCTION

Analysis of the impact of earthquakes on the reliability of underground pipelines.

In case of earthquakes, especially strong ones, engineering communications lose their work
partially or completely for a certain period of time, which leads to interruptions in the operation
of water supply, sewerage, gas supply and electricity supply systems. will bring. The normal
operation of water supply systems after earthquakes allows the localization of fire sources,
which 1s much larger than the damage caused by an earthquake. The uninterrupted operation
of sewerage systems, and in particular sewerage networks, plays an important role in
protecting the environment and the watershed, in addition to providing the necessary
convenience for the population and the normal operation of industrial enterprises. Earthquakes
happen on our planet every five minutes. Every year - 94 catastrophic earthquakes with a
magnitude of 8 to 10. It is one of the seismic regions of our country. Here invisible [less than 2
points] tremors 6-7 times a day, weak [2-3 points] - monthly, average [4-5 points] - every year,
strong [6-7 points] - once every few years times are recorded. The materials of the reports and
monographs provide very little information about the effects of strong earthquakes on buildings
and structures and the impact of earthquakes on underground utilities and, in particular,
drainage networks. Only some foreign and domestic cases have highlighted these issues. Such
foreign works include the Reports of the Seismological Committee of Japan on the
Consequences of the 1923 Earthquake. provide relevant information. In particular, these issues
were highlighted in Yasuhiko Kobayashi's speech at the 1974 International Congress on Water
Supply in London. Based on the analysis, the damage characteristics of the pipes were
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determined depending on their location, laying conditions, as well as the material and design
of the pipe sensor joints. Serious damage was observed in the pipelines laid on soft soils.
Fractures of round joints, cracks in pipelines, etc. were noted. An earthquake in Tokyo on
September 1, 1923 caused fires and destroyed not only surface structures but also underground
utilities, which is explained by the vertical and horizontal deformation of the soil. At the time
of the quake, Tokyo's steel and cast iron water supply networks were 977.4 km long and 114.94
km long with a diameter of up to 600 mm. made of reinforced concrete pipes of circular and
ovocdal section. Pipes with a diameter greater than 600 mm are made of concrete, reinforced
concrete and walls.

A seismic scale is a table used to estimate (measure) the strength (intensity) of vibrations that
occur at the surface during an earthquake. Vibration strength is assessed based on the extent
and shape of the residual deformation (change) in the soil, the degree of damage to buildings
and structures, and other external factors.

Drainage, drainage of agricultural lands - see. x. engineering method of reclamation; system of
hydraulic structures for the removal of excess soil-groundwater and soluble toxic salts from the
soil layers, which interfere with the normal development of crops.

After an earthquake in San Francisco in April 1906, cracks, landslides, swollen cracks, and
landslides were observed. Many accidents in water supply networks; the sewerage and other
communications recorded after the earthquake were caused by significant subsidence of the
filled soils as the city was built in dry swamps and filled with ravines. The number of accidents
on hard soils was much lower than on larger ones. The total number of cracks and fissures in
the water supply and sewerage networks caused by the earthquake in San Francisco was 300,
with a network length of 554.5 km. However, the accident rate from the earthquake was 0.54
av / km, which should be considered high for the city's water supply and sewerage system.
Unfortunately, the report does not provide accurate information on accidents in the sewer
system. The devastating effects of the San Francisco earthquake have spread to many nearby
cities: Alameda, Barqueley, Auckland, Santa Rosa and other settlements. The magnitude of the
earthquake in these cities reached b points. The water intake facilities were not severely
damaged, but cracks and joints in the pipes of the water supply and sewerage networks, which
were laid on loose soils, were damaged. Their level of damage is insignificant because the water
supply of the cities has not been cut off. An interesting conclusion drawn in this regard by the
authors of the Report on the aftermath of the earthquake in San Francisco: "The experience of
cities in the East Gulf, as well as the experience of San Francisco," allows us to conclude. well-
built water supply and sewerage networks on a good foundation, i.e. .e. in dense soils they are
more resilient and resistant to earthquakes, as exemplified by the water supply and sewerage
networks built on dense soils in Santa Rosa and not severely damaged. On June 29, 1925, a
strong earthquake of magnitude 8-9 in Santa Barbara caused the destruction of nearly 50% of
the buildings in the city, and this did not cause such serious damage to the water. water intake
structures, only the demolition of the 150-meter section of the dam, led to the erosion of water
pipes with a diameter of 750 and 900 mm with cracked water. observed. The lack of necessary
information in the “report” of the Santa Barbara earthquake on the damage to water supply
and sewerage networks does not allow us to draw a definite conclusion about the extent of its
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1mpact on the damage to these pipes. In June 1929, and then in February 1931, as a result of a
catastrophic earthquake in New Zealand, drainage networks made of ceramic and concrete
pipes were severely damaged at different soil boundaries, in their places. solid burial with
foundation. In addition, deformation of the soil led to changes in the slope of the drainage
network and the appearance of opposite slopes . Analysis of the consequences of strong
earthquakes, both in our country and abroad, shows that the underground pipes for various
purposes lead to significant destruction. Typical types of damage to underground pipelines
include: cracks and fractures of both the pipes themselves and the joints; longitudinal cracks in
pipes; transverse tears; cutting pipes at hard compression points; turn coverage; fracture of the
valve body; flanges, bolts and other types. In pipelines laid on soft soils [peat bogs, swampy
bases, filled soils, etc.], at different soil boundaries, on non-horizontal sections of pipelines
(slopes, uneven surfaces, bends) etc.] serious injuries are observed).

Damage to pipelines is often caused by pipes floating in moist soils, sandy soils with high
groundwater levels, and joints damaged as a result of “sand flow”. Small-diameter pipes made
of different materials were severely affected by the earthquake. The main amount of damage
was observed in areas of strong soil deformations, as well as when the pipeline coincided with
the direction of seismic waves. The impact of strong earthquakes on water supply networks was
studied in the work of RM Mukurtumov on the example of the results of the Ashgabat
earthquake in 1948, who for the first time devoted an important part of his research to the
relationship. the depth of the networks and the degree of damage caused by their earthquakes.
The effects of the 1966 Tashkent earthquake on the water supply and sewerage system were
studied by VA Kryzhenkov, who first determined that the number of destroyed joints depended
on the internal average. the pressure in the water supply network, as well as the average failure
rate of pressure pipes depend on the size of their diameters. He obtained empirical formulas to
determine the reliability indicators depending on the diameter of the water supply network the
= f [d] and t_b = f [d], which allows to determine the limits of variation of the fault flow
parameter. Using them in optimizing design solutions. Changes in reliability parameters for
the seasons were identified, and dependencies were obtained that allowed to predict the number
of accidents and to plan the volume of planned maintenance and repair work; the effect of
earthquakes of point b or less on the reliability of the elements of water supply networks.
Dependencies were obtained that made it possible to determine the effects of both tangible and
intangible earthquakes. Thus, the analysis of the impact of earthquakes of different intensities
on water supply networks shows that the latter is catastrophic. weak [gravity] and given that
the pipes used for them do not have mechanical strength, so they are prone to damage and
destruction during earthquakes of varying intensity. This is evidenced by the materials of a
number of reports devoted to the engineering analysis of the consequences of strong
earthquakes. During the 1966 Tashkent earthquake, the length of the drainage network,
consisting of ceramic, asbestos-cement, cast iron and reinforced concrete pipes with a diameter
of 150 to 1,700 mm, was 258 km. Analysis of accidents in ceramic pipe drainage networks
showed that the highest level of accidents occurred in pipes with a diameter of 150 mm and a
depth of 3.06 av / km, a depth of 1.0-2.0 m and the number of accidents in the pipes was 2.7 av
/ km with a diameter of 200 mm and a depth of 2.0-3.0 m. The main types of destruction of
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drainage networks were damage to joints with a tight seal and pipe fractures. Research has
shown that the main factor influencing the breakage of pipes during an earthquake is strong
shear forces under the influence of vertical seismic loads. lgan. Other reasons for the
destruction of ceramic pipes include: intersection with other engineering networks [29.5% of
the total number of registered cracks]; cracks in unconnected tunnel crossings [20.6%], violation
of SNiP requirements [17.6%] and geological conditions (laying of pipes in cast and submerged
soils 23.5%). The analysis shows that the nature of damage in seismic drainage networks with
seismic impact and the form of their manifestation depends mainly on the design, laying
conditions, pipe materials and so on. Therefore, it is of great practical importance to study the
1impact of earthquakes of different intensities on the performance of drainage network elements
and methods of their quantitative assessment. The analysis of the impact of earthquakes on
underground pipes mainly includes data related to mechanical damage to the pipes. Fracture
of pipes, breakage of round joints, formation of longitudinal cracks in the body of the pipeline
are the effects of strong and catastrophic earthquakes.

Practical practice shows that sewer networks often face faults due to the appearance of
obstructions. The number of accidents of this type is more than 80% of their total. Therefore,
the uninterrupted operation of sewer networks is mainly determined by the faults associated
with the blockage of the pipeline section. In addition, the number of strong and destructive
earthquakes i1s low. However, in areas affected by seismicity, there are many invisible
earthquakes with an intensity of up to 2 points, which do not lead to failure of the elements of
the drainage network during their occurrence. There is no doubt that such earthquakes with
low levels of severity should have a certain impact on the state of emergency of sewer networks.
However, there is no data in the domestic and foreign technical literature on the formation of
blockages and turbidity of pipelines, both in terms of the degree of impact of insensitive
earthquakes on the elements of drainage networks, and in terms of mechanical strength. An
analysis of the literature conducted in this review shows that to date, no research has been
conducted to assess the reliability of drainage networks in working conditions, both in our
country and abroad. Reliability indicators do not have numerical values that describe their
quality of work. No correlations have been identified linking the reliability parameters with the
characteristics of the pipelines, which does not allow a comparative analysis of the performance
of drainage network elements under different operating conditions, assessing the impact of a
number of factors on the reliability of network elements.
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