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The negative consequences analysis of public buildings thermal modernization for cases of work stoppage has been carried
out. The negative consequences arise for the environment and the facility residents. Organizational and construction mistakes
have a long complex character and cannot be corrected. The problem from the technical side turns into an administrative
process. The task is to propose organizational and technological measures that would make such cases impossible in the future.
It is proposed to carry out work by an integrated method, to complete facade work within a certain section of the wall. Advance
financing should be tightly linked to the project sequence of work
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YmoBH Ta GaKTOPH HEraTUBHUX HACJIAKIB PEKOHCTPYKIIII -
TEeIJIOBOI MOJAepHi3alii MICbKHX OyaiBeJIb

Coxkosenxo B.M.", Tonoanos O.1.2, Cokonenxo K.B.3, ®inarses M.B.*

1:2.3.4 Cxinnoykpainchkuil HamioHabHMit yHiBepcuTeT im. B. Jlans
*Anpeca miis muctyBanHs E- mail: 13wms13@ukr.net

TerutoBa MoJepHi3allis, pEKOHCTPYKIIis OyaiBesb i CHOpY] Mae Ha METi MPOJOBKEHHs TEPMiHy EKCIUTyaTallii, MOJiMIIeHHs
(YHKIIOHAIBHUX Ta CIIOXKHUBYMX XapaKTepUCTHK 00’ exTa. CTaTUCTUKA CBITYUTH PO HEMOOANHOKI BUMAAKM, KOJIM 3HAYHI KO-
IITH, 3aKJIaJeHI B PEKOHCTPYKILIiIO OyIiBii, CYyTTEBO MOTIPIIYIOTH YMOBH (DYHKI[IOHYBaHHS 00’€KTa Ta poOOTy KOHCTPYKIIIH.
HerartusHi Hacigxy, 10 BUKINKaHI 3a3BU4aii opraHizaniiino-0y/iBeTbHIMI IPOpaxyHKaMH, MAIOTh JJOBIOTPUBAJIHI KOMILIE-
KCHHUI XapakTtep, HOTIPIIYIOTh HABKOJIMILIHE CEPEIOBUILE, CTAH KOHCTPYKLIH, MIKpOKIiMaT y npuMitieHHsxX. Y mictax Cese-
pomonensk, Pydixnue, CTapoOinbChk € 00’ €KTH, HA IKUX pOOOTH 3 yTEIUICHHS (haca(iB IPU3yITHHEHO. BHACTIOK IIOT0 3aXUCHI
KOHCTpPYKLi (pacamgy He 3SMOHTOBAaHO, MiHEpaJIOBaTHI IUIMTH Ta BITpOBa MeMOpaHa pyHHYIOThCS, CTIHN OyIHHKIB HAKOIIUYYIOTh
BOJIOTY, L0 MOTPAIUI€ Y HAaNiB3pYHHOBaHMII 1ap MiHEpaIOBaTHUX IUIMT. [IpUpOAHO-KIIMATHYHI YHHHUKY NPU3BOIATH 0
py#Hauii TerIoi30sLil, BHACIIIOK YOr0 y HABKOJMIIHE CEPEIOBHUILE MOTPAILIIE BEJIMKA KiTbKICTh MIKPOCKOIIYHOTO THITY,
MIKIZJTMBOTO ISt JIFOAMHN. UnMmani KomTi GpakTHIHO CIPSMOBAHO Ha MOTIPIICHHS! YMOB eKCIUTyaTamii 3aMiCTh ITO3UTHBHOTO
edexry. Ha Haury aymMKy, cuTyarlis He MOke OYTH BUIIPABJICHA POCTHM 3aBEPILICHHSM HEBHKOHAHUX POOIT, OCKIIBKH HOPY-
IIeHO TEXHOJOTiI0 BHpoOHMITBa. [Ipobiema 3 OyniBenbHOI IepepocTae B aAMiHICTPATHBHO-IMBUIBHY, OCKUIBKH MOBa e
PO TPUBAINI HETaTHBHUII BIUIMB Ha HABKOJMILIHE CEPEHOBHUIIE Ta 3arpo3y 310POB’I0 MELIKAHILIB 00 €KTiB PEKOHCTPYKIIIi.
TocTae 3aBraHHs MO0 PO3pOOIIEHHS OpraHi3aliifHO-TEXHOJIOTIYHIX 3aX0/(iB, SIKI YHEMOMUIUBIIIN O TOIOHI BUMTAAKK Y Maii-
OyTHbOMY. Pa30M 3 MiICHICHHAM TEXHIYHOTO HAIJISy PEKOMEHAYEThCS BIIPOBADKYBATH 3/1iHCHIOBATH POOOTH KOMIUICKCHUM
METOJIOM, KOJIH IIPOTATOM 3BiTHOI'O HEpiojly MOBHICTIO BUKOHY€ETHCS KOMIUIEKC ONOPSKEHHS (acaay B MEKax BUOKPEMICHOT
YapyHKHU — JUISTHKH CTiHU. ABaHCOBE (hiHAHCYBaHHS CJIiJ )KOPCTKO YB’sI3yBaTH 3 IPOEKTHOIO TOCIIJOBHICTIO BUKOHAHHSI POOIT,
MOYaTOK POOIT HEe JO3BOJIATH 0€3 3aTBEPKEHOTO POEKTY BUKOHAHHS POOIT, 110 MPOUIIOB KCISPTHU3Y.

KorouoBi c10Ba: 0XxopoHa HaBKOJMIIHLOTO CEPEOBHIIA, PEKOHCTPYKILis Oy/IiBeNb, TEIUIoBa MOJIEpHi3aLlist Oy1iBelnb, yTemn-
JeHHs (acaniB
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Introduction

Modern houses are designed taking into account the
requirements for minimizing heat loss and ensuring ef-
fective thermal insulation. A large number of buildings
- civil and public, require reconstruction and moderni-
zation, the thermal modernization remains a very ur-
gent problem. Neither the state nor city budgets are able
to provide funding for full-scale reconstruction pro-
grams for existing housing stock, utilities, etc. The so-
lution to the problem is seen through the implementa-
tion of various programs, modernization projects, with
the involvement of all possible sources of funding, in-
vestors, stakeholders. In conditions of a limited re-
sources amount, the task, therefore, consists of the most
efficient use of funds, the implementation of modern,
relevant projects of reconstruction, modernization of
buildings and structures.

Review of research sources and publications

A large number of researchers and scientists were in-
volved in problems of reconstruction of buildings and
structures. The issues of energy saving in construction
were dealt with by Yu. Tabunshchikov, G. Farenyuk,
M. Brodach, M. Timofeev, K. Fokin [1-5], and many
others. The problems of thermal modernization of
buildings of SRSBC (Kiev) are thoroughly investi-
gated. Ukraine as an industrial, urbanized country has
extensive experience in reconstruction, modernization,
restoration of industrial facilities, urban development,
buildings and structures, accumulated by specialized
design, scientific institutions, universities. In general,
the experience is systematized by the state building
codes [6-8].

Definition of unsolved aspects of the problem

The purpose of the study is to determine the circum-
stances and factors leading to a negative result in the
reconstruction of urban buildings.

According to this goal, the following tasks are solved:
the systematization of buildings thermal modernization
negative cases; analysis and grouping of negative con-
sequences and threats arising from organizational and
construction factors; to develop conditions and con-
straints to help prevent similar construction miscalcu-
lations and consequences in the future.

Problem statement

The purpose is to carry out the analysis of the nega-
tive consequences of thermal modernization of public
buildings for cases of the work stoppage. The negative
consequences arise for the environment and the resi-
dents of the facility. Organizational and construction
mistakes have a long complex character and cannot be
corrected. The task is to propose organizational and
technological measures that would make such cases im-
possible in the future.

Basic material and results

Most of the industrial cities of Ukraine combine sim-
ilar classifications and objects inherent in the stages of
their development. The urban environment unites vari-

ous types of buildings and structures with various ty-
pologies and building classifications. However, there
are laws for the development of society and basic prin-
ciples that establish certain framework conditions for
the functioning of cities. There is an inconsistency be-
tween the estimated and standard periods of the normal
operation of structures, elements of buildings and struc-
tures, materials for interior and exterior decoration, en-
gineering systems, and communications of buildings.
General requirements for the level of housing comfort
and places of people residence are changing, worldview
guidelines are changing. Royal residences do not meet
the requirements of modernity [9]. This state of affairs
is the standard, the problem is partly the fact that real
estate has features of inertia and high cost, re-profiling
or modernization will require significant material and
financial costs [10]. In modern conditions, an increase
in energy consumption is an unacceptable trend, the is-
sue of thermal modernization and reconstruction of
buildings - residential and public [11] is acute. Numer-
ous projects and programs for saving energy and heat
resources have been successfully implemented.
The houses of the Soviet era were built according to
outdated heat consumption standards and need modern-
ization [12]. For typical projects and homogeneous
buildings, almost standardized solutions are used,
providing for facade insulation, roof renewal, attic floor
insulation, replacement of windows and doors with
modern energy-saving ones, and entrance lobby re-
newal. Insulation of facades mainly involves the device
of a ventilated structure using mineral wool boards.
Styrofoam plates, etc. liquefied insulation is used less
often since it does not meet fire safety requirements.
Unfortunately, the statistics of cases when work on
facade insulation was suspended, facade structures
were not installed have already been accumulated.
The obvious and probable reason for the termination of
work is insufficient funding. To illustrate the situation,
you can give examples in Severodonetsk, Rubezhnoe,
Starobelsk Fig. 1 — 3.

Figure 1 — An example of successful facade thermal
modernization
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Figure 2 — Building in Starobelsk
a — the state of unfinished construction;
b — a fragment of the destroyed layer
of mineral wool mats

Figure 3 - Building in Rubizhne
a — a fragment of the wall;
b — a fragment of the facade with areas
of complete destruction of mineral wool mats.

30ipHUK HayKOBHX mIpails. [ amy3eBe MammHOOyAyBaHHs, OymiBHUITBO. — 1(54)° 2020 89



According to the totality of building typological fea-
tures, these are houses with bearing walls made of
bricks, floors made of precast concrete elements, me-
dium-rise and multi-storey. The houses have a con-
structive margin of safety, the modernization possibil-
ity without interfering with the constructive system,
and, under the conditions of correct design decisions
and work, the continuation of normal operation is guar-
anteed for the design period. Due to the work termina-
tion, the temperature and humidity conditions of the
outer walls change dramatically and deteriorate. The
changes have negative consequences for both the envi-
ronment and the state of structures and the physical pa-
rameters of the interior. There is a multifactorial threat
to human health.

The mineral wool mats that are not protected from the
side of the facade, are saturated with moisture - atmos-
pheric or capillary, which contributes to the soaking of
the wall material. For silicate bricks, humidification is
unacceptable, since it impairs the physical and mechan-
ical characteristics. Silicate brick has a water absorp-
tion of about 13% and average frost resistance of 35 cy-
cles. In a humid state, the heat-shielding properties of
the wall significantly deteriorate. In winter, the dew
point moves to the inner edge of the wall. Regular mois-
ture saturation promotes the accumulation of salts,
mold and mildew multiply. Degradation of structures
occurs. Instead of a positive effect, an artificial struc-
ture appears, almost the only function of which is to
moisten the wall. The issue of the influence of moisture
on the heat-shielding properties of the material of the
enclosing structures (external walls) has been studied
quite qualitatively. General recommendations are that
moisture in external wall structures is harmful, its vol-
ume and presence should be minimized, the operating
mode of structures should provide for the possibility of
drying and removing moisture. A classic example is a
horizontal waterproofing of two layers of roll material
on the top of the plinth to stop the penetration of capil-
lary moisture.

The presence of moisture contributes to the accumu-
lation of mineral salts, the adhesion of the brick to the
mortar of the masonry joints deteriorates, and the ma-
sonry joints thaw out. Internal moisture in the indoor
air condenses on the walls, flows down, saturates the
layers of plaster, wallpaper, lingers in the cracks of the
baseboard, floor. The processes become especially in-
tensive in winter. A situational solution is to provide
intensive air exchange, drying and air conditioning of
premises, surface heating of walls, application of UFO.
As a vivid analogy, an example can be taken - a winter
fur coat must be wetted before dressing.

The second group of negative influence factors con-
cerns the environment. A layer of mineral wool mats
that do not have mechanical protection is destroyed as
a result of atmospheric and climatic actions. Water is a
unique compound, it has three-phase transformations,
it is consistently present in the form of liquid, vapor,
ice. The sun's rays and winds increase the effect of
moisture. The fiber structure of mineral mats breaks
down and a large number of small particles are formed.

A large amount of mineral dust gets into the environ-
ment, which poses a threat to the health of the residents
of the quarter. The process is continuous - that is, the
negative impact becomes systemic. The residents of the
site are even more vulnerable. Typically, the ventilation
system is used for supply and exhaust with the natural
draft. Air enters the room through cracks and leaks due
to infiltration. Mineral dust penetrates the air.

During the performance of insulation work, builders
use personal protective equipment - respirators, over-
alls, goggles, rubberized gloves. Failure to comply with
safety and safety regulations can cause respiratory tract
damage, eye irritation and conjunctivitis. With pro-
longed exposure, the development of oncological dis-
eases of the human lungs is possible. The most danger-
ous are mineral wool fibers up to 3 microns thick and
up to 5 microns long. The impact on the environment
from mineral wool mats that passively collapse on the
walls has not been fully studied, however, one can only
discuss the degree of harmfulness of the impact - low,
medium, moderate. The situation is complicated by the
fact that it is practically impossible to dismantle min-
eral wool slabs without damaging the environment.
The current legislation contains a number of require-
ments limiting and prohibiting environmental pollu-
tion. According to the provisions of DBN “10.1, the
general contractor for the construction organization
must obtain permission to perform construction and in-
stallation works from the local authorities at the con-
struction site. To do this, she submits a copy of the pos-
itive conclusion of the state environmental examination
of the documentation on which the facility will be built
(if it refers to the List of activities and facilities posing
an increased environmental hazard approved by the
Cabinet of Ministers of Ukraine), as well as a plan for
implementing measures to ensure environmental pro-
tection in the process of building the facility and carry-
ing out commissioning works in accordance with the
requirements of the environmental legislation of
Ukraine and the provisions of the specified conclusion
of the state environmental examination. 10.2 Construc-
tion and installation works for the construction of any
facilities must be carried out in compliance with the re-
quirements of environmental legislation and ensure ef-
fective protection of the environment (land, subsoil,
water bodies, atmospheric air, flora and fauna) from
pollution and damage. Measures to ensure this should
be provided for in the design estimates and organiza-
tional and technological documentation. 10.7 Construc-
tion and installation work in residential areas must be
carried out in compliance with the requirements for the
prevention of dust formation and air pollution.
When collecting waste and garbage, it is not allowed to
dump them from buildings and structures without the
use of closed trays and storage bins” [13].

For violation of legislation, state building codes, lia-
bility is provided.
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The Civil Code of Ukraine defines the guarantees of
the work quality (Article 859). The Criminal Code pro-
vides for liability in case of - Art. 275 Violation of the
rules regarding the safe use of industrial products or the
safe operation of buildings and structures - Violations
during the development, design, manufacture or storage
of industrial products of the rules regarding their safe
use, as well as violation of the rules regarding the safe
operation of buildings and structures during the design
or construction, by a person obliged to comply with the
following rules, if this has created a threat of death of
people or the occurrence of other grave consequences
or caused harm to the health of the victim. Liability is
also provided for in the event of a violation of the nor-
mal functioning of the housing stock - Criminal Code
of Art. 270-1. Intentional destruction or damage to ob-
jects of housing and communal services. 1. Intentional
destruction or damage to housing and communal ser-
vices facilities, if this has led or could have led to the
impossibility of operation, disruption of the normal
functioning of such facilities, resulting in danger to life
or health of people, or property damage on a large scale.

It is impossible to ignore such, frequent cases.
T. Maslow's pyramid defines the basic needs of human-
kind, and the second is general security. You can ob-
serve the nature of the transformation of this concept in
human civilization. [9,14]. Primitive man chose a cave
for protection, in which he kindled a fire. A house with
a fence was supposed to protect from predators and at-
tacks. The history of the development of cities is a fas-
cinating story of the improvement of fortifications —
walls, towers, fortresses. The formation of nation-states
shifted the defense against external attack to the border-
line and contributed to the emergence of police struc-
tures - as law enforcement agencies. The competition
of political systems has formed block associations that
create an international system of protection, deterrence
and resistance. Humanity no longer needs protection
from predatory animals. The very nature of threats is
changing. Natural or man-made disasters cause casual-
ties comparable to those of the wars of the ancient era.
Epidemiological problems are not the subject of our ar-
ticle. However, humanity has recognized the threats of
the nano and micro levels. The harmful effects of as-
bestos were not immediately recognized. However, the
link between the onset of cancer and the use of asbestos
has now been proven. Secondhand smoke is recognized
as harmful to the average person. Smoking in public
places is limited and administratively punishable.

An unfinished bridge is worse than an unfinished
bridge - building wisdom. Some unfinished facilities
constitute a suspended threat with a deteriorating effect.
For the cases under consideration, it is obvious that the
houses have been damaged, the conditions for their
functioning and operation have deteriorated, and
sources of harmful emissions into the environment
have been created. It is noteworthy that the implemen-
tation of the reconstruction project has a considerable

cost and the influence of time only worsens the situa-
tion, that is, the problem will not be solved by itself.
For the unsatisfactory ecology of the region, there are
no such cases of a systemic threat. However, the ques-
tion remains as to how long the residents will remain
tolerant to the problem.

The negative consequences are due to organizational
miscalculations. Relatively speaking, half of a fully
completed facade for the same money would not create
problems. Construction could be completed upon re-
newal of funding.

Taking into account the seasonal nature of construc-
tion, the specifics of financing and the terms of the con-
tract, it is advisable to introduce the principle according
to which a separate wall (or section of a wall) must be
completed in one calendar month of the construction
cycle.

Using the dependence of the definition of the con-
struction time for rhythmic flows

T=k(n+m-1). (1)

It is possible to determine the number of divisions.

Typological features of buildings with bearing walls
made of bricks determine the approximate width of the
building 15-21 m. and a regular structure in height. So
the minimum size of the division can be equal to the
size (area) of the end wall.

Conclusions

The systematization of unfinished objects, the com-
pleted analysis indicates that the negative consequences
of the reconstruction occur in the event of design errors,
violation of the work execution technology and as a re-
sult of organizational miscalculations. In fact, the cor-
rect design solution is not implemented, it causes a de-
terioration in the general condition of the building
structures, operating conditions, and internal parame-
ters of the indoor microclimate. The negative impact of
unfinished construction only increases over time.

Negative consequences occur for the environment —
environmental pollution, and the structures of the build-
ing and the residents of the facility. The processes of
degradation of external walls are accelerated, the mi-
croclimate of the premises is deteriorating.

Organizational and construction mistakes are of a
long-term complex nature and cannot be corrected.
The technical problem turns into an administrative and
legal one. The task is to propose organizational and
technological measures that would make such cases im-
possible in the future. It is proposed to carry out the
work by an integrated method, within a certain section
of the wall to complete the facade work completely.
Advance financing should be closely aligned with the
project workflow. In the work contract, prescribe the
condition for the complex installation of facade sys-
tems within a certain cell (part of the facade).
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