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DETERMINATION OF REMAINING
RESOURCE OF CONSTRUCTIONS
OF BUILDINGS AFTER DIFFERENT
INFLUENCES

O6’exmom QociONHceH s € 3ANUWKOBUT PecypC KOHCMPYKYil Oydisens ma cnopyo nicis pisHux eéniusie. 3a-
JUUWKOBUM PECYPCOM HAZUBAEMBCS CYMAPHE HANPAUIOBAHHS 00 EKMY 610 MOMEHMY KOHMPOII U020 MEXHIUHOZ0
cmany 0o nepexody 6 PaHUUHULL CMAH.

Memooduxu pospaxynxy, Sxi pekoMeH08aH0 YUHHUMU HOPMAMUSHUMU OKYMeHmamu Ykpainu, ne 003601si-
H0Mb NPOZHOYEAMU IMOGIPHICTY 8I0MO08, 30iMbULeHHS KiibKocmi deghexmis i depopmayiil Koncmpykuyii 6 uaci ma
PearvHo OUTHUMU MONMCIUBICMb NOdarvulol excnayamauii 3a maxux ymos. O0num 3 HatlbiivLuL NPOOIEMHUX MICYb
€ BUHAYCHH S MEXHIUHO020 CMANY KOHCMPYKUil Oydisenb ma cnopyd, SiKi npauoioms npu pisHux eniueax (8 azpe-
CUBHOMY Cepedosuuli, NPU BUMYULEHUX SMIUEHHAX OTOD, MONCIUCUX BUCOKOMEMNEPAMYPHUX BNAUBAX MOUL0).

Tokasano, wo 3a1UWKOBUTL pecypc KOHCMPYKUil Oydisenb ma cnopyo, SKi OmpuMaii NOUK0ONCeHHs Nid 4ac
eKCNIYamayii nicais PisHUX 6NAUGI8, MOJCe OYMU NEPENPUSHAUCHUM 3a PAXYHOK nidcuienus. IIpu ubomy ocnoeHum
NUMAHHAM 3ATUULAEMBCS GUSHAUCHH S (PI3UKO-MEXAHTUHUX XAPAKMEPUCTIUK MAMEPIanis, SKi 0Y.10 3acmoco8ano npu
BUZOMOBACHHT KOHCMPYKUYILL, a4 MAKONC SUKOHAHHS POSPAXYHKY KOHCMPYKYIL 015l 00TPDYHMOBAHO20 NPUSHAUECHHS
nepepisie eiemenmis niocuienns. Xapaxmepucmuxiy Mamepiaiie usHauaiomvcs nio uac nposeoenis 00cmexncenn.
B x00i ob6cmedscenns 6uUKOPUCTOBYIOMbCSL PisHi MeMOOU BUSHAUEHHS (PI3UKO-MEXAHIUHUX XAPAKMEPUCTIUK MA-
mepianie xoncmpyxuit (bemony, apmamypu, cmani, yezisnoi Kiaoku mowo), AK npasuio, nepyunieni. Pyiinieni
MemOOU MONCIUBO 3ACTNOCOBYBATU 8 TUX BUNAOKAX, KOLU Ue MONCIUBO 3a YMOB8 POOOMU KOHCIPYKUILL, HANPUKIAO,
BUIYUCHHS (DPazMenmie Memany, apmamypu abo 6emony 3 MAJIOHABAHMANCCHUX eLeMEHTNIE.

Mooxciugicmsv nepenpusnauenns 3aIUUK08020 Pecypcy SUSHAYAEMbCS WASXOM 3ICMABLEHHS BeIUYUH HECYYOT
30ammnocmi KOHCMPYKYitl 3 mumu eeauvunamu, wo oitomo. Hecyuy 30amuicmv KOHCMPYKUill 6USHAUAIOMb 3 GUKO-
PUCMAHHAM BEIUMUH XAPAKMEPUCUK Mamepianié i napamempis (Po3mMipie nonepeunux nepepisia, 2eomempuy-
HUX POSMIPIG 3 YPAXYBAHHAM KOPOIIUHO20 3HOCY MOW0), AKi OYL0 OMPUMAHO Ni0 UAC NPOBEOCHHS 0OCMENCCHHS.
Benuuunu 3ycuno, wo ditomo 6 koncmpyxuyisx 6ydisenv ma cnopyo, BUSHAUAIOMbCSL WLISIXOM MOOCTI0BAHHS iXHHOT
PobOMU 3 BUKOPUCTIAHHAM MEMOOY CKIHUEHHUX eLeMEHMIE i CYUACHUX 0OUUCTIOBATLHUX KOMNLEKCIE. 3a80sKu
Maxii npouedypi MONCHA OMPUMATIU 3YCUILSL, SKI MO2IU O SUHUKHYMU 68 KOHCMPYKUisx 0ydieni ma niocuienns.
3aeosKu yvomy 3ab6e3neuyemvcs MOMCIUCICINY NPUTHAMMSL PIULEHHSL NPO NEPENPUSHAUCHHS 3ATUUK0B020 PECYPCY
KOHCIMPYKYIi, MOOMO MOHCIUBICMb NOOANLULOT eKCnayamayii, Heobxionicmy nidcunenns abo 3amiui.

Kmouesi cnosa: koncmpyxyii 6ydiseas ma cnopyo, depexmu ma nOwWKOOHeHHs,, 00CMENHCCHHS, POIPAXYHOK
KOHCMPYKYILL, 3ATUWKOBUL PECYPC.
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1. Introduction

Together with new construction, more and more often
there is a need to carry out work to restore the ope-
rational suitability of building structures of buildings and
structures. In this case, it is necessary to resolve issues
related to the determination of the stress-strain state (SSS)
and the implementation of work to extend the life of
structures.

These works must be solved in a complex, that is, a fore-
cast of a possible extension of the life of structures of
buildings and structures should be preceded by work re-
lated to the assessment of their technical condition. These
works are carried out in accordance with the requirements
of current regulatory documents [1-3].

This is an open access article under the CC BY license
(http.//creativecommons.org/licenses/by,/4.0)

Assessment of the technical condition is carried out on
the basis of the results of previously performed and current
observations, verification calculations, and the like. Verifica-
tion calculations are performed, as a rule, using simplified
calculation schemes without taking into account the actual
state of structures and the prediction of property degrada-
tion. This approach does not allow simulating the SSS of
structures in the dynamics of the development of degradation
processes and does not make it possible to make the right
decision on the composition of measures to ensure further
reliable and safe operation of structures [4, 5].

The work is one of the stages of research on the problem
of extending the life of building structures of buildings and
structures under the condition of both power and other
(corrosive, thermal, deformation, etc.) effects.

.
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2. The ohject of research
and its technological audit

The object of research is the residual resource of the
structures of buildings and structures after various influen-
ces. The residual resource is the total operating time of
the object from the moment of monitoring its technical
condition to the transition to the limit state.

For building structures, a unified classification (nomen-
clature) of possible technical conditions is established, the
number of which is accepted four in accordance with [1].

Structures and elements from the very beginning of their
operation throughout the entire life cycle due to aging and
degradation can sequentially be in each of the four techni-
cal states. Establishing in which of the indicated technical
conditions a given design and element is located is the
task of a set of works to assess their technical condition.

Elements of a structure or structure may be in dif-
ferent states. In this case, the state of the structure or
structure as a whole is taken according to the worst state
in accordance with [1].

The determination of the current technical condition
together with the forecast of its change in time can’t be
performed without preliminary observations.

General monitoring of the technical condition of build-
ings and structures is a system of planned, continuous
or periodic observations and control. These activities are
carried out according to a specially developed program for
determining changes in the technical condition of buildings
and structures and evaluating them in order to prevent
the limiting values of controlled parameters. This term
refers to the maximum (minimum) values of the monitored
parameters used to configure the monitoring system and
intended to assess changes in the state of load-bearing
structures of an object [2].

The guidance DSTU-N B V.1.2-17:2016 [2] applies
to buildings and structures for classes of responsibility
for the possible consequences of CC2, CC3 according to
DBN V.1.2-14-2018 [3]. The guidance establishes general
requirements for monitoring the technical condition of
structural elements, buildings and engineering structures.

Guidelines DSTU-N B V.1.2-17:2016 [2] defines the
controlled parameters of various types of monitoring the
technical condition of building structures, buildings and
structures at various stages of their life cycle: design, construc-
tion, operation, conservation, re-preservation, liquidation.

Guidelines DSTU-N B V.1.2-17:2016 [2] does not replace
the obligation to fulfill the requirements of the construction
process participants to ensure the quality of construction
work, reliability and safety of buildings and structures pro-
vided for in the design documentation.

The basis of the organization of monitoring to ensure
the operational safety of buildings and structures is to
monitor changes in indicators of state parameters and assess
certain changes.

The number and types of controlled parameters are
determined by the results of a previous observation, the
requirements of regulatory and design documentation, the
conditions for maintaining the operational properties of
an object during its life cycle.

The reliability of the obtained results must be ensured
by the application of standardized methods for conducting
research and determining controlled parameters, relevant
instruments, equipment and measuring instruments.

As criteria for failures and damage, the limiting values
of the parameters of the technical condition (the presence
or absence of cracks, the width of the opening of cracks,
deflections, displacements, strength and deformability of
structural materials, etc.), which are usually set by design
or regulatory documentation, should be considered.

Based on the established signs, using the predicted change
over time, criteria are established for the exhaustion of the
bearing capacity of structures with the consequences of this
type of failure, and the residual resource is determined.

3. The aim and ohjectives of research

The aim of research is development of interrelated mea-
sures to determine the controlled parameters of reinforced
concrete and steel structures obtained during monitoring,
to determine their technical condition and residual life.

To achieve this aim, it is necessary to complete the
following objectives:

1. To develop general requirements for monitoring the
technical condition of structural elements, buildings and
structures.

2. To develop methods for calculating the stress-strain
state and assessing the condition of structures that have
received defects and damage during operation.

3. To develop methods for determining the residual life
of structures of buildings and structures based on monitor-
ing results.

4. Research of existing solutions
of the prohlem

In general, monitoring of construction objects is a sys-
tem of monitoring their technical condition, receiving and
transmitting information to services that are responsible
for the safety of facilities. It is an independent element
of the scientific and technical support of objects in the
process of their construction and operation, ensures the
reliability of construction objects and allows to predict
their durability [2, 6].

Monitoring indicators are the values of the static and
dynamic characteristics of the structures of the object, and
the monitoring itself is carried out according to specially
developed programs. In an urgent respect, it is permanent
or periodic, which is performed in accordance with the
requirements of current regulatory documents in the fol-
lowing circumstances [3, 7]:

— the end of the regulatory life of the facility;

— identification of significant damage to the object

that occurred during its operation;

— assessment of the possibility of using the facility for

its main purpose after man-made and special influences

(aggressive environment, high temperatures, etc.);

— change of purpose of the structure;

— at the request of state building control authorities.

Particularly important is the objectivity and efficiency
of monitoring, the ability to evaluate with its help the
current technical condition of the facilities and predict
their durability, while eliminating the possibility of the
transition of the facilities to an emergency state.

Important in practical terms can be considered the cost-
effectiveness of monitoring, the necessary level of profes-
sionalism of staff, the availability of information by users

and the like.
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Among the main directions of solving this problem,
which were found in the resources of world scientific pe-
riodicals, can be identified:

— taking into account temperature effects [8, 9];

— taking into account geometric non-linearity and non-

linear operation of structures [10, 11], it allows the

construction of adequate design schemes, reduce mate-
rial consumption, ensure structural safety, resistance
to progressive collapse;

— taking into account, when calculating slabs, two

variants of finite elements (SC) for modeling elements

of steel-reinforced concrete floors [12, 13], which made
it possible to determine the deflections and displace-
ments of structures.

In [14], a methodology for thermotechnical calculation
of reinforced concrete structures and heat loss of a foun-
dation slab with non-uniform temperature distributions of
the internal temperature is presented. The determination
of the strength and deformability of steel-reinforced con-
crete beams with various anchor stops and types of fire
protection during three-sided heating is shown in [15, 16].

All the above works, with the exception of [4, 5], allow
solving particular cases of structural analysis. The methods
for determining the technical condition and residual life
of structures after various influences are absent in the
literature accessible to the authors, which makes the study
promising.

5. Methods of research

The parameters of the impacts and their magnitudes
are determined in accordance with the requirements of
current regulatory documents [2, 3] according to observa-
tions of meteorological stations; on passports for equipment
and other documents. The obtained parameter values are
used in the calculations and design of the facility, and are
also basic for monitoring its technical condition during
construction and operation.

Reactions of changes in the technical condition of struc-
tural elements are recorded by sensors of the monitoring
system, which allow to obtain data on the reaction of
the object to external and internal influences, namely:

— movement of the object and individual elements in

space in the form of deflections, sediments, rolls and

the like;

— deformation in building structures;

— changes in the dynamic characteristics of building

structures and the building as a whole;

— changes in the environment surrounding the monito-

ring object.

Monitoring of building structures is carried out on the
basis of the approved program using technical means of
non-destructive testing and the frequency established in
the program. The frequency of work is determined taking
into account the classes of responsibility of building struc-
tures in accordance with DBN V.1.2-14-2018 [3]. In this
case, the minimum frequency of observations is established
in accordance with the design and regulatory documents
or special requirements for a particular object.

The monitoring results include information on the con-
dition of the facility and the development area, which is
provided in the interim and final reports. Reports are is-
sued on the basis of registration, accumulation and initial
analysis of information from sensitive elements, which are

installed on building structures subject to control. Re-
quirements for the composition of reports are established
in the monitoring work program. Based on the results
of monitoring observations, the report concludes on the
current values of the controlled parameters of building
structures. The monitoring results are used to assess the
technical condition of building structures, buildings and
structures. The final result of assessing the technical con-
dition of building structures is the conclusion about the
possibility (impossibility) of further operation of buildings
and structures in normal mode.

Permanent monitoring of the technical condition of
buildings and structures using automated systems is orga-
nized on structures that are responsible for safety criteria.
In this case, instruments and equipment are used with
automatic storage, processing and transmission of measure-
ment results through information communication channels.

The limiting values of the parameters are evaluated
according to the criteria of the state of the elements of
buildings and structures that determine under what condi-
tions it becomes impossible to perform their functions for
technical reasons, which include the danger of destruction
of individual elements, loss of general stability and the like.

Assessment of the technical condition parameters by
their limit criteria are used to make decisions about:

— ensuring the safety of people;

— transfer of the facility to emergency operation, emer-

gency response and minimization of possible consequences;

— strengthening the supporting structures of the object.

The monitoring system of building structures consists
of the following main elements:

— measuring elements of controlled parameters (measur-

ing elements are sensors for recording changes in the

state parameters of building structures. The measurement
accuracy and the number of sensors are determined
by the monitoring program);

— information system for registration, accumulation

and primary processing of indicators of controlled pa-

rameters of building structures;

— mathematical model (or its automated analogue in

the information system) for operational preliminary

forecasting of the values of controlled parameters of
building structures in the near future);

— systems for setting up and managing an information

system for monitoring building structures.

The real-time information system provides the collec-
tion, accumulation, access, display and dissemination of
data on the value of indicators of controlled parameters
of building structures of buildings and structures.

6. Research resulis

The mathematical model of the building (or its automated
analogue in the information system) makes it possible to
carry out operational preliminary forecasting of the values
of the controlled parameters of building structures. The
result of the previous operational forecast is the conclusion
about the operational suitability of controlled building
structures, taking into account a possible tendency to worsen
their technical condition. The forecast of the output of the
recorded values of certain parameters of building structures
of the limit of a given criterion is the basis for making
decisions on the possibility of further operation of a build-
ing or structure [2].

5
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The basis for assessing the technical condition of build-
ings and structures is information on finding controlled
parameters in a given range of safe operation. The limit-
ing measurement criteria for sensors that meet the safe
operation of building structures are set in the Monitoring
Program.

Determination of the residual life of structures of build-
ings and structures is carried out on the basis of data
obtained as a result of monitoring. According to the re-
sults of the analysis of technical documentation, visual and
instrumental examination, a preliminary assessment of the
technical condition of structures, buildings and structures
as a whole is carried out and a conclusion is made about
the need for mathematical modeling of SSS or simplified
structural calculations [5]. A preliminary assessment of
the technical condition is based on the evaluation cri-
teria. The forecast of changes in the technical condition
during further operation is carried out on the basis of
the analysis of degradation processes and the identifica-
tion of the compliance of the actual parameters of the
technical condition with the requirements of design and
regulatory documentation.

The technical condition of structures in the absence
of defects can be considered normal or satisfactory if they
are not fulfilled [4, 5]:

— condition for failure of structures (condition for the

structure to reach the limit states of the first group):

F>F, €))
where F, F, — the values, respectively, of the most possible
force during operation of the element from the calculated
loads and the smallest bearing capacity;

— condition for the construction to reach the limit

states of the second group:

/> fu (2
where f, f, — the characteristic displacement of the struc-
ture (deflection, angle of rotation, roll, etc.), which are deter-
mined respectively as a result of calculation or examination
and the limit is established by the norms.

The excessive or prolonged openings of cracks in re-
inforced concrete structures, as well as the achievement
of the limiting values of the deflections, are considered as
parameters of the limiting states of the second group, the
achievement of which is considered as a failure-obstacle.

The limiting states of this group cause a temporary
cessation or partial violation of the conditions of normal
operation, but at the same time there is no clear boundary
between the transition to the limiting state.

The functions of determining the bearing capacity are
taken in accordance with the requirements of current regu-
latory documents. It is allows to apply direct restrictions
of the following type to the change of structural, strength
and other determining parameters:

section parameter; R, — the minimum allowable design
resistance of the material (concrete, reinforcement); R — the
actual design resistance of the material.

Assessment of the technical condition is carried out
by comparing the controlled parameters with the corre-
sponding design parameters or determined as a result of
observations and calculations. Structures can go to the limit
state if parameters such as:

— geometric dimensions (reduction as a result of cor-

rosion wear of reinforcement, concrete, rolled steel);

— concrete strength;

— installed fittings do not correspond to the design,

and the interface units, embedded parts and fasteners

are destroyed or damaged.

The minimum permissible values of the controlled (de-
termining) parameters in formulas (3) and (4) are estab-
lished according to the results of calculations of building
structures using the known methods of building mechanics
and material resistance to determine the bearing capacity
and compare it with the maximum effective forces:

Fcr[x1(t)vx2(t)v~-»xm(t)]>F’ (5)
where F.,[x(t),2,(t),..,x,(¢)] — the function of bearing capa-
city; F is determined by the results of simplified calculations
or mathematical modeling of the SSS of structures and the
building as a whole.

The parameters x,(t), x,(t),..,x,,(¢) are the dimensions of
the cross section, the strength of the materials, including
and as a function of time, deformation of the soil base,
and the like. Determining the magnitude of the effective
force F for statically defined structures is not difficult
from a fundamental point of view. For statically indefinable
constructions, the value F is determined by the results
of mathematical modeling of the SSS established by the
observation results.

The transition of inequality (5) to the equation indicates
the exhaustion of the bearing capacity (resource) of the
structure. Further operation is possible after reinforcement
(replacement) or repair.

The calculation of the residual resource is performed
in the following sequence [4, 5]:

1. Structural inspection is carried out and controlled
parameters are established: cross-sectional dimensions,
strength characteristics of materials, the size and nature
of the loads and effects are specified.

2. The bearing capacity of the structure is determined ac-
cording to the data of the observations ., [x,(£), 2,(%),.., 2, (?)].
Based on the calculation results, maximum efforts F are

established.

E,>F (6)
are compared.

If the inequality holds, the bearing capacity is not ex-
hausted.

3. The residual life ¢, is determined using the assump-

Suin <6, (3) tion regarding the linear dependence of the change in
controlled parameters on time:
Ry <R, (4)
E,—F

where 8,,;, — the minimum permissible value of the intersec- lp=AL: m’ (M
tion parameter of the reinforced concrete element (height,
width, reinforcement area, etc.); & — the actual value of the At =t,—t,, )
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where ¢, — the operation commencement date of the struc-
ture (after manufacture, reinforcement or replacement) or
preliminary examination, year; ¢, — the date of the obser-
vation and the establishment of changes in the controlled
parameters, year; F, — the bearing capacity of the element,
which is determined by the design data.

The determination of the residual resource should be
carried out, if possible, on a larger basis (8). More pre-
cisely, a decision regarding the size of the resource can be
obtained subject to the results of regular observations and
definitions of controlled parameters and technical condition.

If inequality (6) is not satisfied, the element is in a state
unsuitable for operation or in emergency.

In the presence of uneven base sediments, as well as
during high-temperature influences, it will be advisable to
carry out mathematical modeling, established by the results
of a SSS observation of the structures and the building
as a whole.

7. SWOT analysis of research results

Strengths. The positive effect of applying the proposed
methodology for determining the residual life of individual
structures, buildings and structures as a whole can be
considered the possibility of extending the life of the
operation or performing reinforcement or replacement of
structures. Reliability and durability of buildings in the
process of construction should be ensured through the use
of high-quality materials, compliance with the technology
of work and full compliance with their design. Changes in
controlled parameters under the influence of various factors
during operation can lead to structural failure. Since most
of the factors affecting the durability of buildings and
structures are random in nature, therefore, the reliability
and durability of building structures are determined by
the laws of probability theory.

Weaknesses. The weakness of the developed methodology
for determining the technical condition and residual life of
structures is the significant dependence of the results of
continuous monitoring, diagnostics of structures and soil
of the base on the instruments used and design features.

It is necessary to regularly monitor the technical con-
dition of building structures, buildings and structures at
various stages of their life cycle: design, construction, ope-
ration, conservation, re-conservation, liquidation.

Opportunities. The forecast of changes in the parameters
of the technical condition and residual life will make it
possible to predict current and overhaul repairs of structures,
to exclude losses from accidental destruction of structures.
The basis of the organization of monitoring to ensure the
operational safety of buildings and structures is to moni-
tor changes in indicators of controlled parameters of the
technical condition and assess certain changes. The number
and types of monitored parameters are determined by the
monitoring program, the requirements of regulatory and
design documentation, and the conditions for maintaining
the operational properties of an object during its life cycle.

The proposed methodology for determining the techni-
cal condition and residual life of structures of buildings
and structures can also be applied during the elimination
of non-design impacts on structures (natural disasters,
industrial accidents, etc.).

Threats. The complexity of the implementation of the
research results lies in the need for significant investment

in the development of a monitoring program, staff training
and the purchase of modern instruments and equipment
for structural diagnostics. In modern specialized construc-
tion testing laboratories, capital costs can be minimized.

1. General requirements for monitoring the technical
condition of structural elements, buildings and structures
have been developed. In general, monitoring of construc-
tion sites is a system of monitoring their technical condi-
tion, receiving and transmitting information to services
that are responsible for the safety of facilities. It is an
independent element of the scientific and technical sup-
port of objects in the process of their construction and
operation, ensures the reliability of construction objects
and allows to predict their durability.

The basis of the organization of monitoring to en-
sure the operational safety of buildings and structures is
monitoring of the changes in indicators of state parame-
ters and assess certain changes. The number and types of
controlled parameters are determined by the results of
a previous observation, the requirements of regulatory and
design documentation, the conditions for maintaining the
operational properties of an object during its life cycle.

Reactions of changes in the technical condition of struc-
tural elements are recorded by sensors of the monitoring
system, which allow to obtain data on the reaction of
the object to external and internal influences, namely:

— movement of the object and individual elements in

space in the form of deflections, sediments, rolls and

the like;

— deformation in building structures;

— changes in the dynamic characteristics of building

structures and the building as a whole;

— changes in the environment surrounding the moni-

toring object.

Continuous monitoring of the technical condition of
buildings and structures using automated systems is orga-
nized on structures and buildings that are responsible for
safety criteria. In this case, instruments and equipment are
used with automatic storage, processing and transmission
of measurement results through information communica-
tion channels.

The reliability of the obtained results must be ensured
by the application of standardized methods for conducting
research and determining controlled parameters, relevant
instruments, equipment and measuring instruments.

As criteria for failures and damage, the limiting values
of the parameters of the technical condition (the presence
or absence of cracks, the width of the opening of cracks,
deflections, displacements, strength and deformability of
structural materials, etc.), which are usually set by design
or regulatory documentation, should be considered.

2. Methods have been developed for calculating the
stress-strain state and assessing the state of structures
that have received defects and damage during operation.
The strength of the structures of buildings and structures
directly depends on the strength of the materials used
(concrete, reinforcement), the location of the reinforce-
ment in the section, as well as on loads and effects.

The mathematical model of the building (or its automated
analogue in the information system) makes it possible to
carry out operational preliminary forecasting of the values

s
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of the controlled parameters of building structures. The
result of the previous operational forecast is the conclu-
sion about the operational suitability of controlled build-
ing structures, taking into account a possible tendency to
worsen their technical condition. The forecast for the output
of the recorded values of certain parameters of building
structures of the limit of a given criterion is the basis for
making decisions on the possibility of further operation of
a building or structure.

3. Methods have been developed for determining the
residual life of structures of buildings and structures based
on monitoring results.

Determination of the residual life of structures of buildings
and structures is carried out on the basis of data obtained
as a result of monitoring. According to the results of the
analysis of technical documentation, visual and instrumen-
tal examination, a preliminary assessment of the technical
condition of structures, buildings and structures as a whole
is carried out and a conclusion is made about the need
for mathematical modeling of SSS or simplified structural
calculations. A preliminary assessment of the technical con-
dition is based on the evaluation criteria. The forecast of
changes in the technical condition during further operation
is carried out on the basis of the analysis of degradation
processes and the identification of the compliance of the
actual parameters of the technical condition with the re-
quirements of design and regulatory documentation.

A methodology for calculating the residual resource of
the structures of buildings and structures based on data
obtained during monitoring is presented.
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