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Problem statement. Ensuring reliable operation of structures depends
on the correct assessment of their strength and condition.

In the general case, assessment of the operated concrete structures
condition performed on the basis of inspection results, either on the basis
of continuous observation data during monitoring [1-8].

According to the acting on the territory of Ukraine regulatory
documents functioning sensors of local automated monitoring systems on
bearing structures is obligatory on the responsible facilities.

Among the approaches to the estimation of the operated reinforced
concrete structures strength the most promising approach is based on
selective testing of structures by test loading without destruction, and then
using tried and tested structures as intended.

In this case estimation of operated structures strength performed
by numerical simulation, which is based on the values and character of
deformation development data obtained during structures nondestructive
test loading [9]. ) )

Purpose of the study propose a method of operated bending reinforced
concrete structures condition assessment by the results of their strength
evaluation based on the nondestructive test ﬁ)ading.

General statements. Today in Ukraine for the purpose of assessment
and certification of structures, buildings and constructions there is no single
approach, as this activity is regulated by several regulatory documents [4, 7,
81]3. Also, 1n practice, several recommencf;tion documents are used [1-3, 5, 6].

According to the analysis in works [10, 11] none of the above document
does not address the detailed assessment and certification.

To take into account the above imperfect regulatory framework, I'TI
I'HUUCK is developing a set of documents, namely: JIbH B.1.2-No-201X
«3aranpHi IPUHIUITHN 30€peKESHHS HaIIMHOCTi, 0€3TeKH Ta eKCIuTyaTaliitHol
NPHUIATHOCTI ICHYIOUMX OyaiBeNb Ta imkeHepHux ciopym»; JACTY b B.1.2-
Ne:201X «OOCTexKEeHHS 1 ACMOPTU3aIlisl TEXHIYHOIO CTaHy OyIiBesb Ta
IH)KEHEPHHX CIIOPYI.

In accordance with the regulations [12], on the potentially dangerous
construction plants, installation of technological sensors of local systems
for early detection of emergency situations and people alerting when they
arise is obligatory.

This rule applies not only to the construction plants under construction,
but also to the construction plants in the operation, renovation and major
repairs phases.

Potentially dangerous construction plants include [12]:

- buildings and constructions in areas with complex geological and
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hydrogeological conditions;

- Large-span buildings and structures.

In modern construction practice large-span reinforced concrete
structures are often used for the construction of retail and entertainment
centers, industrial buildings and structures.

The sources and factors of danger on the large-span constructions
include : condition of buildings and constructions structures, as well as the
condition hazardous territories.

To identify the threat of emergency situations related to the destruction
of these construction plants information is needed regarding the integrit
and values of the relative change in the geometric parameters (horizontal,
vertical, angular) of bearing structures, nodes and connections, as well as
bases and foundations [12, 13].

Today, taking into account requirements of [12], in the Ukrainian
Scientific Research Institute of Civil Defense, a draft is developed of IBH
«CHcTeMy paHHBOTO BHSBJICHHS HA/I3BHYAHUX CUTYaIlill Ta OTOBIILCHHS»
[14], which establishes requirements for the design, installation,
commissioning and maintenance of local monitoring and warning systems.

Also Ukraine has a number of regulations governing the monitoring
activities with the usage of automated systems [15, 16].

However, at the moment in Ukraine there is no regulation documents,
where would be spelled out the following information regarding the specific
building structures [13]:

- emergency situation classification feature (structural failure),
namely the technical characteristics of a hazardous event, which causes the
occurrence of the situation, which is defined as an emergency situation;

- a description of the parameters defining the structure (danger
factors) that are subject to automated control;

- a description of the permissible range of values of the defining
parameters and their respective division by boundary values on the normal
operation area, preemergency and emergency zone.

Thus, it is necessary to:

- analyze regulatory and recommendation documents on inspection,
certification and monitoring for the establishment of quantitative and
qualitative characteristics of the operated reinforced concrete structures
condition, as well as to justify sufficient number of structures condition
categories;

develop a list of technical features for reinforced concrete bending
structures for the effective use of local monitoring and warning systems,
namely: make a description the defining parameters of the bending structure,
which are subject to automated con‘[roll;j determine the allowable range of
values of the defining parameters and divide it with the appropriate boundary
values on the normal operation area, preemergency and emergency zones;

Considering the widespread use of reinforced concrete in %uil ings and
structures, including large-span responsible constructions, it is necessary
to develop a method that would allow with the usage of the estimation
of the operated bending reinforced concrete structures strength results, to
produce assessment of their condition during the survey and monitoring, in
particular with local automated systems.
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When developing method must be taken into account:

- method must be based on the strength assessment results of the
operated bending reinforced concrete structures sections normal to the
longitudinal axis, obtained by numerical simulation based on the results of
structures non-destructive test loading;

- method should provide qualitative indicators of the operated
bending reinforced concrete structures condition and, if necessary, should
be a transition to some quantitative indicators.

Conclusions. Considering the widespread use of reinforced concrete
in buildings and structures, including large-span responsible objects it is
necessary to develop a method of operated reinforced concrete structures
condition assessment on the basis of non-destructive test loading.
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