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Abstract. The article highlights the results of
the analysis of domestic and foreign experience of |
application of the applied coatings and a modified
typology of roofs based on their geometric and
structural features is proposed. The following fac-
tors that influence taking the decision on the need
and directions of the use of the used roofs are pro
vided.

On the basis of the analysis of the dynamics of
the normative and actual indicators of urban devel-
opment, the constant growth of the development
density and growth of the lack of territory for
greenery and other elements of the population ser- [&f
vice are proved.

The described methods for the determination of
the resource potential of urban areas are normative s technologies, a specialized database for identi
method, comparative and calculation method. A fying a potential territorial resource has been
new calculation method for identifying potential 5med.

territorial resources of micro districts, blocksir The recommendations for placement on differ-
dividual plots due to the use of exploited roofs in o types of objects on the exploited roofs depend-
conditions of compacted urban development has ing on the frequency of their visit and the city-
been proposed. , ~ . planning situation have been provided.

The mathematical model is based on taking into *  The methodical scheme for the determination of
account the geometric type of the roof, type of his 5 otential territorial resource due to the usesef
torically originated development, its technical €on ploited roofs in the development of urban planning,
dition and the availability of the status of thd-cu design and land management documentation has
tural heritage monument. been proposed.

Coefficients for the calculation of the potential Keywords. The exploited roof, potential territo-

territprial resource have been experimentally .de- rial resource, typology of roofs, typology of the
termined. Based on the example of Kyiv, using development, mathematical model.
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INTRODUCTION tories — the polyfunctionalization of urban
space by including an additional territorial re-
A controlled and uncontrolled growth of the source— roofs of the existing and projected
population in settlements, especially in the buildings.
large and largest settlements, has been ob- It is the exploited roof as a potential territo-
served over the last decades both in the world rial resource in compacted urban areas is the
as a whole and in Ukraine. This leads to a con- subject of the study.
stantly growing shortage of territory for the The purpose of the study is to substantiate
placement of urban infrastructure and render- (develop) a new calculation method for the de-
ing of services and degradation of the urban termination of the potential resource of built-
environment quality. up areas with the use of exploited roofs for the
The search for additional territorial re- purpose of increasing the efficacy of urban ar-
sources generate a need for intensification of eas.
the use and development of urban areas, de- The methods of determining the potential
velopment of underground urban planning and territorial resource of urban space include:
use of exploited roofs. normative method, comparative method, and
The modern city seeks to develop, create estimated method.
and reconstruct objects under new, more pro- The normative methad a method that reg-
gressive rules. The trend of promotion of the ulates indicators of territorial resources of de-
environmental and sustainable approach, from velopment of blocks, land plots as part of the
the design stale to the building phase or recon- legislative and regulatory framework of design
struction of buildings, arose as a result of the (DBN - state building standards, DSHstate
deterioration of not only the environmental standards of Ukraine, SN sanitary norms).
conditions of cities, but also the environment The analysis with the use of the normative
as a whole. The reasonable use of the territory method allows to regulate territorial reserves
at all stages with the use of the latest technolo- and territorial resources of planned objects of
gies and materials becomes a forced reality of different levels; the main technical and eco-
the present. nomic indicators of the block, land plot for
Outstanding French architect Le Corbusier each functional type of territory, in accordance
said: «... Indeed, this contradicts any logic with the normative documents.
when the area equal to the area of the whole  Comparative methow a method that estab-
city is not used and slate is admiring the stars! lishes the ratio of actual indicators of the use
...» [1]. The area under construction in large and development of the territory with the regu-
these indicators

cities ranges from 5 % to 10 %, in the areas of lated ones. Theoretically,

manor development up to 15 % to 30 %, and
in historic areas and even up to 70 % to
100 % of the area of the blocks' territory (Pro-
ject of the general plan of the city of Kiev. The
main provisions. Developed by Municipal or-
ganization “Institute of the general plan of Ki-
ev”), in view of this, the inclusion of the roof
area in the total area of territories free of de-
velopment is a promising direction for increas-
ing the territorial resources of cities.

PURPOSE AND METHODS
OF THE STUDY

should coincide or be less regulated but, as a
rule, they have differences, deviations from the
standards.

Calculation methods a method that deter-
mines the potential territorial resources based
on the combination of functions (polyfunc-
tionalisation) of the use of urban areas. The
method allows you to calculate the potential
resource that can be obtained by using, in this
case, roofs of houses located within quarters of
urban development.

The results of the study are based on the
analysis of a large amount of experimentally
obtained data (using Kyiv as an example) with

The study considers one of the most urgent the use of the existing and proposed databases.

issues of increasing the efficacy of using terri-
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RESULTS AND EXPLANATIONS more relevant in Ukraine.
Summarizing the experience of Germany,
The modern city seeks to develop, create USA, Republic of ColombiaSpain [2 — 6],
and reconstruct objects under new, more pro- and Ukraine, it has been proposed in this study
gressive rules. The trend of promoting envi- to allocate the following four types of ex-
ronmental and sustainable approaches, from ploited roofs by types of their functional use

design to construction or reconstruction, arose (examples of exploited roofs are shown in

as a result of the deterioration, not only of the
environmental condition of cities, but of the

Fig.1):
A. Roof with objects of the engineering in-

environment as a whole. The reasonable use offrastructure.

the territory at all stages with the use of the

« The «blue» roofefers to a roof, the sur-

latest technologies and materials becomes aface of which is covered with trays with gravel
forced reality of the present. The study focuses that are intended to hold and release rainwater

on one part of the multifunctional use of the
territory— the exploited roofs).

First, it is necessary to define clearly the
terminology used in this study: in the scientific
literature and normative documents, the fol-
lowing terms are distinguished [3]:

« roof refers to upper enclosure structure
of the building and structure intended for pro-
tecting the premises from external climatic
factors and impacts;

+ roofing refers to an element of the roof
that protects the building against penetration of
atmospheric precipitation in it;

« non-exploited roofis not intended to
withstand additional loads, except normative
ones (snow, wind, dead load);

+ exploited roofrefers to a roof that is used
for a specific purpose, for riding, walking or
landscaping.

In addition, the exploited roofs are differen-
tiated by the frequency of attendance of the
roof [3]:

« with objects of mass access

« with objects of restricted access.

slowly, reduce the peak load on storm drains.
The principle of «blue» roofs is that they col-
lect rainwater before it enters the sewage sys-
tem in order to: a) filter it through artificially
created filters (e.qg. gravel, crushed stone, etc.);
b) irrigate the surrounding landscape.

« The «sun» roofefers to a roof, the sur-
face of which is covered by sources of renew-
able energy or hot water.

- The «green» roofefers to a roof, the
surface of which is partially or completely
covered with greenery. The "green" roofs con-
sist of a vegetation layer that grows in the spe-
cially designed for "green" roofs soil (sub-
strate) located on the drainage layer.

B. Roofs with objects of the transport infra-
structure.

« Roof-parkingrefers to a roof that is cre-
ated for a temporary or permanent park-
ing/storage of motor vehicles.

C. Roofs for increasing energy efficiency.

« «Cold roof»,also known as «white» is a
roof that is coated or painted with a material
that reflects and does not absorb solar radia-

Mass access means that people (visitors) tion.

will be provided constant (or seasonal) access D. Roofs with other functional objects.

to the roof. Roofs with objects of restricted ac- « A rootterracerefers to a roof that is in-
cess is a roof that is created for a specific pur- tended for rest, walks, sports activities and
pose, but the access of people on it is limited, other types of passive and active pastime.
that is, there may be only attendants, the roof + A roofwater reservoirrefers to a roof,

is not intended to withstand any additional at which a water reservoir, swimming pool, ar-
load caused by a large number of people andtificial lake and other types of water structures
other possible objects. are located.

The use of roofs of the existing buildings « A multifunctional roofrefers to a rood
and facilities for the increase of the useful area that combines several functions (for example:
of the territory is much more widespread terrace with a garden, terrace with a swimming
abroad, however, and this practice is becoming pool, it may be combined with types of roofs
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Blue roof Sun-roof Green roof

Parking-roof

Fig.1. Examples of exploited coatings

of limited access). tory; rationality of the placement of certain ob-
The postindustrial period of society devel- jects, taking into account the specifics of the
opment is characterized by polyfunctiona- city districts [7].
lisation of the urban spacea combination of Manageability of development of urban ar-
different functional objects within a single eas is determined by the availability of a prop-
planning element. The active saturation of the er mechanism for the implementation of urban
urban space, increase in the functional load re- planning documentatior general urban area
quires a careful evaluation of the adopted de- development plan and urban zoning plans or
sign decisions to prevent the misbalance of the local building regulations [7].
city plan. At the local level- the level of a block, mi-
Since the ultimate goal of the work is to in- cro district or a separate land plotthe effi-
crease the efficiency of using urban areas, the ciency of the use and development is deter-
study has analyzed the main criteria for assess-mined, above all, by its intensity of develop-
ing quality of the city plan. These include 7] ment. The intensity of the use and develop-
efficiency, intensity and manageability. ment of the territory is the level of its func-
Efficiency and manageability are criteria tional load.
that work at the macro level or level of the city From the perspective of the study con-
as a whole. In this case, the effectiveness of ducted, this criterion was considered as the
using urban areas is understand as a degree ofmain one. The main indicators that character-
the compliance of using land in the city's in- ize the intensity of the use and development of
terests, urban development value of the terri- the territory are:

Transfer of Innovative Technologies 39
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and development of territories has been carried

- area of the territory (ha); out on the basis of construction norms and
« quantity of population (persons); rules on urban planning of various periods
« average number of stories, storey; (PIN 1929, SN 41-58, SNiPI-K.2-62, SNiP
- deterioration of fixed assets (physical, 1I-60-75, SNiPII-60-75**, SNiP 2.07.01-89,
functional, external (economic) one); DBN 360-92**, draft of the new DBN “Town
. density of development, #ha; planning. Planning and building of settlements
+ population density, persons/ha; B.2.2-1-01"). At that, the normative method
. density of fixed assets¥ha; has been applied.
« density of the value of fixed assets, The conducted analysis shows the constant
UAH/ha; growth of the intensity of development of ur-
« costs of the building surrounding ban areas (see Figs.2 — 4).
grounds per 1 person fperson Formation of the development of city dis-

Based on the methods for the determination tricts and in particular districts of Kyiv in dif-
of the territorial resources of the urban space, aferent historical periods in accordance with
comparative characteristic of relative indica- different regulatory requirements caused the
tors of the intensity of using the territory of unevenness of the intensity of development of
urban development blocks has been developed.urban areas. This, in turn, caused the uneven-
The analysis of the dynamics of normative ness of the existing territorial reserve of the
indicators regulating the intensity of the use existing development.

& R&S 1929
v Population °
density °
S00 : BC 41-58
o ]
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400 v e BC&R
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pe o II-K.2-62
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Fig.2. Thedynamics of standard indicators of population dgrafi microdistricts,
persons/ha
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It should be noted that, in this studhe
territorial reserveis understood as the pres-

ence of an excess of free space in relation to

4.2.0of double curvature is a roof made of
shells of positive and negative Gaus-
sian curvature; roof made of the hy-

the area normatively required for this type of parcomponents, paraboloid, hyper-
the territory use. Theerritorial resource is boloid and hyperboloid-paraboloid
understood as additional areas that may be in- roof.

volved due to the use of underground space or For the analysis of the potential territorial
exploited roofs in the absence of an excess of resource, a modified typology of urban devel-
normatively required areas. opment blocks that is based on the construc-
For a detailed analysis of available territo- tion period and geometric and structural fea-
rial resources of urban development areas of tures of roofs has been proposed. There were

different formation periods, a modified typol-
ogy of them has been developed.

In the scientific literature, the classifica-
tions of the development is provided:

« by number of stories [Residential build-
ings. The main provisions DBN V.2.2-
15-2005, Fire safety of construction ob-
jects DBN V.1.1.7-2002, [13];

+ by the materials of walls [13];

by period of construction [12, 13].

Much attention was paid to the classifica-
tion of roofs. By the construction type, roofs
are divided into: garret roof and built-up roof.
The garret roof, in turn, may be: warm, cold
and open [8]. The built-up roof may be: un-
ventilated (warm), partially ventilated and ven-
tilated [8].

In the course of the analysis done, the roofs
have been systematized depending on its town-
planning use and geometric form and grouped

into four main types [8]:
1. Pitched roof:

1.1.monopitch rootf-flat roof, inclined
roof;

2.1. hip-and-valley roof — double-pitch
roof (needle), cross-shaped roof,
gambrel roof, pyramidal broach roof,
trapezoidal roof, hip roof (jerkin-head
roof).

2. Barrel roof

2.2.barrel (arched) roof;

2.3.conical roof;

2.4.conoidal roof;

2.5.toroidal roof.

3. Dome-shaped roof:

3.1.multifaceted dome, petal-type dome

or pendentive dome.
4. Curvilinear roof:
4.1.pyramidal broach roof

42

five types of development:

1. Historical development:
1.1. medieval development;
1.2. development of the middle and end of
the XVIII century to beginning of the
XIX century. (palatial, manor);

2. The development of the period of capi-
talism development within the period
from the end of the XIX century and be-
ginning of the XX century:

2.1.rental houses of prestigious type;

2.2.rental homes of middle class prestige;

2.3.rental houses of low-income for
workers of barracks type or individual
houses (workers' suburbs, workers'
villages);

3. Development of the period of socialist
industrialization:

3.1.socialist cities/towns (socialist town,
city);

3.2.individual development of the period
from 1925 to 1941,

3.3.multistory development of increased
comfort of the period from 1945 to
1955 («Stalin-era buildings»);

4. Post-war development (industrial house-

building)

4.1.development of the first mass series
of industrial housebuilding of 50 —
60th of the XX century («Khru-
shchev-era buildings»);

4.2.development of the 70 — 80 s;

5. Modern development

5.1.multistoried development (up to 16
stories);

5.2.development with the increased num-
ber of stories (over 16 stories). build-
ing floors high (over 16 floors).

Transfer of Innovative Technologies
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The XX century has become the point of
reference for the mass construction of build-
ings with flat roofs, this trend confidently has
been holding its positions up to the present.
Most modern residential complexes, individual
high-rise buildings, public buildings have flat
roofs that are almost not used in most cases.
Thus, in a city, where there is no reserve of
territory and plots are used with the greatest
benefit, the area of the building's roofs that is
usually equal to or even exceed the spot of de-
velopment remains unused.

The necessity of using the exploited roofs
should be based on the analysis of the avail-
ability of territorial reserves or an overregu-
lated area of the territory within the bounds of
the planned element under evaluatiomicro-
district, block or land plot.

There may be two principal variants of the
availability of territorial reserves, ref. to for-
mulas (1) and (2):

(1)
(2)

Sfree space? S necessary regulatory

Sfree space§ S necessary regulatory

wheresS free spacedS an area free from develop-
ment within the site under evaluation, that is,
the existing territorial reservé necessary regulatory
— area of the site under evaluation that is free
from development, that is in accordance with
regulatory requirements, is necessary for the
placement of facilities for land improvement
and landscaping, that is, the territorial reserve
is absent.

In the case of availability of a territorial re-

serve, there is no urgent need to use the ex-

ploited roofs, but this may be appropriate and
possible for:

- the increase of energy efficiency of sepa-
rate buildings and development in general;

- the increase of the ecological perform-
ance of the environment by increasing the
number of greenery (the reduction of the effect
of «urban heat island»);
the increase of the aesthetic attractive-
ness and attractiveness of the development.

When there is not enough free space, there
is no territorial reserve, the use of exploited
roofs is extremely important for obtaining ad-
ditional territorial resources. In addition to the

Transfer of Innovative Technologies
2018 Vol 1(1), 36-49

increase of energy efficiency, environmental
friendliness, aesthetic attractiveness and attrac-
tiveness of objects, this will enable:

to arrange regulatory required sites of
different functional purposes;

to obtain additional areas of greenery
with a limited use;

to place objects accompanying the main
objects (objects of engineering and transport
infrastructure);

When evaluating the permissibility of the
use of exploited roofs and directions for their
functional use, the following factors should be
taken into account:
city-planning factorqfunctional purpose
of the territory; type of development; city-
planning value; intensity of development; ar-
chitectural and landscaping connection with
the environment);
constructive factorgeometric type of
the roof; technical condition of the building;
bearing capacity of building structures);
economic factorgthe cost of land; inten-
sity of the territory use; profitability of the
buildings management; increase in the value of
the objects and territory);
ecological factordmicroclimate control;
energy saving requirements; improving the
level of land improvements and landscaping);

legal status(presence of the status of a
cultural heritage monument; presence of legal
restrictions and encumbrances).

In order to increase the efficiency of using
urban areas due to the use of exploited roofs, a
new calculation method for determining the
potential territorial resource of built-up areas,
especially in densely developed areas, has
been proposed in the study in the form of a
mathematical model (see formula (3)).

3)

where S pot. terrres IS @ potential territorial re-
source of the site under evaluation (microdis-
trict, block, land plot), M S gev is an area of
development of the site under evaluatiorf; m
a, B, v, A are coefficients that take into account
the specific conditions and characteristics of
the development.

The methods for determining these coeffi-

Spot. terrres= 0L B Y A X Sqev
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cients that were obtained using analytical and whereSq; is an area of the roof free of struc-

experimental methods are proposed below.
For this, using Kyiv as an example, based
on the proposed building typology by the pe-
riod of construction and design features, 51
blocks and separate plots with a total of 551

tural elements, f Sy, is an area of the de-
velopment of the site under evaluatiorf, m

The value of coefficien has been also
calculated experimentally for each subtype of
the post-war development. Their rough values

houses have been analyzed. Since about 82 %are as follows:

of the development of Kyiv is the development

« B =0,7 to 1,25 for the development of

of the postwar period, a detailed analysis has the first period of industrial housebuilding;

been conducted precisely for the development

of these periods.

1. ais a coefficient that takes into account
the geometric type of the roof.

Since the predominant geometric type of
the roof for post-war and modern development
is an inclined roof (or rather, subtypes: mono-
pitch roof, double-pitch roof, pyramidal
broach roof), it is proposed to define this coef-
ficient in accordance with the schedule (see
Fig.5) depending on the angle of inclination of
the roof.

0.5

G 10 15 20 25 30 3% 410 45 S0 55 GO
angle of inclination. -

Fig.5. Thedependence of the roof area on the
angle of the roof.

2. B is a coefficient that take into account
the features of the roof design, that is, the out-
put of the useful area of the roof (excluding
the area of ventilation shafts, elevator shafts,

« B =0,7.1.2 for the modern develop-
ment.

Specific values are recorded in a specially
created information database. [14],

3. 7y is a coefficient that reflects the aver-
age weighted physical deterioration of the de-
velopment within the area under evaluation. Its
essence is that the higher the index of physical
deterioration of the building, that is, the loss of
the carrying capacity of the structural ele-
ments, the lower the probability of using its
roof for any additional function.

In this case, the area of exploited roofs is
determined by formula 5:

Stoof =7 X Sdev, 5)
whereSoot is an area of the roof suitable for an
additional function, rf
Siev IS an area of the development of the site
under evaluation, fn

The value of coefficient is determined by

the formula 6:

__ YpSdevy + ypSdev ;- tyg2Sdev ¢
¥ .Sdev.

Y (6)

where Siev; is areas of the development with
buildings with an appropriate index of techni-
cal condition (physical deterioration)?m

¥, Is a part of the development with build-
ings with the corresponding indicator of the
technical condition (physical deterioration) of
the total area of the development of the site

parapets, etc., design features of roofs, the area,nqer evaluation:

of which cannot be used), depending on the
type of development (ref. to (4)).

Soof =B X Stev,, (4)

44

i is, correspondingly: + good technical
condition (physical deterioration of 0% to
20 %), 2 — satisfactory technical condition
(physical deterioration of 21 % to 40 %),-3
unsatisfactory technical condition (physical

Transfer of Innovative Technologies
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deterioration of 41 % to 60 %),-4dilapidated
technical condition (physical deterioration of
61 % to 80 %), 5 unsuitable technical condi-
tion (physical deterioration of 81 % to 100 %).
4. )\is a coefficient that takes into account
the part of the development with buildings
having the status of a cultural heritage monu-
ment in the total area of the development of
the site under evaluation (ref. to formula 7).

(7)

where A is a coefficient that takes into account
the cultural value of the development. It is de-
termined by formula 8Sse, is an area of the
development of the site under evaluatioA, m

Stexpl. roof = A X Stev,

5 momn.
A=1- ,
Stotal

(8)

whereSnhon IS an area of the development with
buildings having the status of cultural heritage
monuments, M Sew. is an area of the devel-
opment of the site under evaluatiorf.m

Law of Ukraine “On the Protection of the
Cultural Heritage” prohibits any interference

existing information resources and GIS tech-
nologies has been developed.

The formation of an information base in-
cluded three stages:

1. Stage of the formation of the output da-

ta database.

The base material for mapping is geodetic
surveying of Kyiv M 1:2000. Attributive in-
formation is formed in the form of tabular data
characterizing the existing housing stock of the
city. Information sources are official site -
https://www.municipal.kiev.ua/kiev/

Output data contain the following informa-
tion: country, city, district, address (street pre-
fix, street, house number), complex, year of
construction, physical deterioration, status of a
monument, number of stories, wall material,
series of the building, geometric type of the
roof, roof area, angle of inclination.

Using the method of geocoding the Google
Maps service, a dotted layer with tabular data
for each building, which is assigned to the po-
lygonal layer of the housing stock, has been
obtained.

2. Stage of development differentiation by

types.

and changes in the appearance of the objects The distribution of building according to

under protection. Therefore, the decision on
the possibility of arrangement of the exploited

roof on such object should be taken very care-

fully and individually, and, respectively, the

area of the development of such objects should

be removed from the total area of the devel-
opment of the site under evaluation.

The proposed mathematical model allows
to calculate the potential territorial resource of
urban areas by the involvement into the ex-
ploitation of roofs of the existing and projected
buildings.

the modified typology of residential develop-
ment blocks and stages of development forma-
tion is to be done.

3. Stage of the calculation of the potential

territorial resource.

The coefficients necessary for defining the
territorial resource of the site under evaluation
are calculated. Namely: a coefficient that takes
into account the geometric type of the roof,
(), design features of the roof according to the
type of developmentf], the coefficient char-
acterizing the technical condition (physical de-

Such an analysis can be performed both at terioration) of buildings () and the cultural

the city level, when developing master plans,
plans for zoning the territory of settlements
and detailed plans of the territory of individual
planning formations, and at the local level,
when performing pre-project proposals and
sketch projects for the development of indi-
vidual plots of land.

value of the buildingX().

According to the proposed mathematical
model, the potential territorial resource for
each selected block or land plot has been de-
termined.

On the basis of the experimental part of the
study, a spatial information-analytical model

For the convenience of using the proposed has been formethat makes it possible to cal-
method, in the course of the study, a special cylate the potential territorial resource of the

information base for Kyiv with the use of the

Transfer of Innovative Technologies
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existing blocks of urban development. De-
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tailed information on the structure and content ings);

of the information base can be found in the environmental friendlinesshe area of

next publication [14]. built-up and asphalted areas is increasing that
Spatial informational-analytical bases can negatively affects the environment;

be formed for any settlement. This method and investment factorthe use of coatings,

the proposed mathematical model can also be depending on the type and class of building -

used for the determination of potential territo- the exploited roof with the correctly selected

rial resources of urban areas using the tradi- function increases the cost of the property,

tional method (without the use of GIS-
technologies).

The methodical scheme of the application
of the proposed calculation method for deter-
mining potential territorial resources of urban
areas, especially in conditions of dense devel-
opment, is given in Fig.6.

CONCLUSIONS AND
RECOMMENDATIONS

Modern commercial real estate, like most
existing buildings, is characterized, in most
cases, by flat roofs, that is why their use is
quite possible and is very important for the
compensation of the shortage of urban areas.
Application of multifunctional potential of ex-
ploited roofs allows not only to compensate
the lack of territory, but also to form inde-
pendent structural elements of the urban envi-
ronment

The analysis of foreign and domestic prac-
tical experience of using exploited roofs makes
it possible to formulate the following factors
that lead to the formation of the development
with the use of such roofs:
the need for territorial resources con-
nection with the high cost and limited avail-
ability of land;

- the tendency to the increase in the devel-

opment density, especially in the central and 1.

middle parts of the city, that was formed his-

torically. The new construction or reconstruc- 2-

tion may be only performed in stable, rather
dense conditions, the use of exploited roofs
will make it possible to compensate those ob-

jects that physically can not accommodate the

area of the site;

high cost of landthat induces to create
objects that will bring the highest income
(with the maximum coefficient of the site de-
velopment and the maximum height of build-
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makes it more competitive;

requirements for certification of the de-
velopment according to «green standards»
increase of attractiveness and prestige of
the development the exploited roofs with the
sites arranged on them are the center of public
attraction (of limited or mass access);

growing needs in recreational, green
spaces;

increased numbers of storeyswith the
increase in the number of the building, there is
a growing need for sites for different purposes
and greened areas;

the need to increase the efficiency of the
use of the territory of urban developmertue

to the multifunctional use;

growing demands for the environmen-
tally friendly and comfortable urban environ-
ment.

The proposed calculation method for de-
termining the potential territorial resource due
to the use of exploited roofs, especially in the
conditions of dense development, will signifi-
cantly improve the efficiency of using urban
areas and level of comfort of the urban envi-
ronment.
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MeToab! onpe/e/ieHUsI TEPPUTOPUATBHBIX
pecypcoB B YCJIOBHSIX IJIOTHOW IOPOJCKOI
3acTpoiiku (Ha mpumepe r. Kuepa)

Examepuna Bakyn, Anna Ilnewkanosckas

AHHOTaIII/ISI. B cratne OCBCHICHBI PE3YyJIbTAThL

aHaM3a OTEYECTBEHHOTO U 3apyOeKHOTO OIbITA
MPUMEHEHHUS IKCIUTYaTHPYEMbIX KPOBENb U TIpel-
JIO’)KEHO MOJU(PHUIIMPOBAHHYIO THUIOJOTHIO KpO-
BeJIb, OCHOBaHHYIO Ha UX TEOMETPUYECKUX U KOH-
CTPYKTHBHBIX OCOOCHHOCTSIX. OmpezaencHbl (ak-
TOPHI, BIUSAIONINE HA MPUHATHE PEIICHUS 0 HEOoO-
XOJJUMOCTH TIPUMEHEHUS U HANPAaBICHUHA HCIIONb-
30BaHHUS IKCILTYaTHPYEMBIX KPOBEIIb.

Ha ocHOoBe aHanm3a TMHAMUKYA HOPMATUBHBIX U
(hakTUYECKUX TOKa3aTellel 3aCTPONKH TOPOICKHUX
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TEPPUTOPHUI JOKa3aHO TIOCTOSHHOE YBEIWYECHHE
IUIOTHOCTU 3aCTPOMKM M HEXBAaTKa TEPPUTOPUH
JUIl pa3MEIEHHs 3€JIE€HBIX HACaXAECHUM U MHBIX
3JIEMEHTOB 00CITY)KUBAaHHS HACEICHUSI.

OxapakTepu30BaHbl METOJIbl OINpENeJICHUs pe-
CYPCHOIO IOTEHLMaJla TOPOACKUX TEPPUTOPHMA —
HOPMAaTHBHBIN, CpPaBHUTEIBHBIM M PpPacdyETHBIN.
[Ipennoxen HOBBIM pacueTHBIH METOJ OIpeneie-
HUS TIOTEHLHUAIBHBIX TEPPUTOPUAIIBHBIX PECYPCOB
MHUKPOpPaliOHOB, KBapTajJOB WM OTHAEIbHBIX 3€-
MEJBHBIX YYacTKOB 3a CYET KCIOJIb30BAHUS JKC-
IUTyaTUPYEMbIX KPOBEJIb B YCIOBUSAX IUIOTHOW ro-
POJCKOM 3aCTPOUKH.

MaremaTnyeckas MOfieb Oa3upyeTcs Ha ydeTe
TEOMETPUUYECKOTO THMA KPOBIH, HCTOPHUYECKU
c(OpMHPOBAaHHOM THIA 3aCTPOIKH, €€ TEeXHHUe-
CKOTO COCTOSIHHS M HaJIW4Msl cTaTyca MaMsATHHKA
KyJbTYpHOT'O HacaeIusl.

Transfer of Innovative Technologies
2018 Vol 1(1), 36-49

ITpuBeseHBI DKCIEPUMEHTABHO yCTAHOBJICH-
HbI€ 3HAYCHUS KO3()PUIIMEHTOB, HCIIOIb3yEMbIC B
MaTeMaTHYECKOW MOJENH, JJIsl pacueTa MOTSHIIU-
AIILHOTO TEPPUTOPHATLHOTO pecypca [IpuBeacHsI
pEKOMEHJIAIIMK TI0 Pa3MENICHUI0 Ha O3KCIUTyaTH-
PYEMBIX KPOBJISIX Pa3IMYHBIX BUIOB OOBEKTOB B
3aBUCHUMOCTH OT YaCTOTHI UX MOCEIICHUS U TPajio-
CTPOUTEILHON CUTYAIHH.

[peokeHO METOTMYECKYI0 CXeMy OTpejiere-
HUS TIOTEHIMAIBEHOTO TEPPUTOPUAILHOTO pecypca
32 CYET HCIONB30BaHHS JKCIUTyaTHPYEMBIX KpPO-
BeJb IMpH pa3paboTKe TIpajoCTPOUTENHHOM, IMpo-
€KTHOU 1 3eMJICYCTPOUTEIHHOM IOKYMEHTAIIHH.

KiroueBbie ciioBa. DKCIuTyaTHpyemasi KpOBJIs,
MOTEHIMANBHBIA TEPPUTOPUANIBHBINA pecypc, THIIO-
JIOTHSI KPOBEJb, TUTIOJNOTHS 3aCTPOMKH, MaTeMaTH-
gyeckast MOJICITb.
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