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“CSTCT-PPR”: METAL TILE ROOFS

OF HISTORICAL BUILDING OF ODESSA

1t is offered to create in the city of Odessa “Corporate scientific and technical a complex
town-planning power reconstruction “CSTC T-PPR”, as the innovative organizational structure
using in practice the saved up scientific and technical potential for reconstruction of buildings of
historical building of Odessa 1820-1920 years under standards power efficiency. Calculation of
predicted average service life of roofing covering from a metal tile for finishing parts of some recon-
structed buildings of historical building of Odessa 1820—1920 years is executed. The received result
much less than standard service life for the given kind of a metal tile (Tst = 20 years, Tav = 141.2
months =~ 12 years) and depend on a considerable quantity of random factors, including from quality

of civil and erection works.
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Introduction. As one of perspective forms integra-
tion various complexes act in town-planning structure.
In the course formation plans social and economic
development large cities even more often there is a
situation when for increase efficiency used financial,
material and a manpower concentration of efforts, but
also new progressive forms the organization build-
ing manufacture is necessary not simply. We offer to
create the corporate complexes having various scales,
the purposes, structure (in town-planning reconstruc-
tion — Corporate scientific and technical complexes
town-planning power reconstruction “CSTC T-PPR”).

Analysis of recent research and publications.
The concept covers “a town-planning heritage” both
separate buildings, and large quarters, zones the histor-
ical centers and a city as whole. “The city is the inte-
gral of human activity materialized in architecture...”.
Such capacious definition to a difficult city organism
was given by architect A.K. Byrov. A new city — the
instant phenomenon. Time having arisen, it becomes
historical category in the course of the development
and is object of modern consideration [1; 2].

Value a historical architecturally-town-planning
heritage is defined by following positions:

— architectural and town-planning achievements
last epoch are one of the major components of a his-
torical and cultural heritage;
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ro0fs.

— monuments history and culture, the historical
architectural and spatial environment enriches the
appearance of modern cities;

— presence the developed ensembles causes aspi-
ration to harmony with surrounding context.

According varying social and economic condi-
tions life in city organism naturally die off old fab-
rics and are born new, therefore updating of cities
occurs consistently, by replacement of an out-of-date
supply available and gradual transformation by this
basis planning structures in whole or its separate ele-
ments. The purpose reconstruction and restoration an
architecturally-town-planning heritage is preserva-
tion composite and aesthetic features the historical
city environment. Town-planning reconstruction is
a purposeful activity on change before the generated
town-planning structure, caused by requirements
development and perfection. The concept reconstruc-
tion of cities has double sense. On the one hand, it
reflects development the occupied places, improve-
ment their spatial organization, proceeding long time.
On the other hand, it is material result, a building
condition at present. Only having understood these
parties reconstruction in their interrelation, it is pos-
sible to approach correctly to an estimation problems
and to establish methods a reorganization of cities.
Reconstruction — the continuous process which is
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passing in each city differently, depending on the
previous growth and modern requirements. It pre-
determines value a city as historical phenomenon in
which various epoch intertwine. And in a modern city
organism its components continuously change [3-9].

In town-planning the tendency to integration, both
in sphere production of goods, and in management
sphere is shown. The expanded reproduction demands
the further increase level a division of labor, concen-
tration and specialization of building manufacture, an
intensification exchange of results is industrial-eco-
nomic activities.

Setting objectives. To offer the organizational
structure using in practice the saved up scientific and
technical potential for reconstruction buildings of
historical building of Odessa 1820-1920 years under
standards power efficiency and to execute (for exam-
ple) calculation of predicted average service life a
roofing covering of such buildings.

The main material research. As a leading sign
expediency application coordination principles man-
agement generality the economic purposes and the
problems, demanding close industrial cooperation
branches acts.

From positions of methodology management
CSTC T-PPR is the economic object of the new class
which has received the name integration. Its specific-
ity follows from its integrated approach that assumes:

— high level coincidence interests the basic indus-
trial organizations entering in CSTC T-PPR at pres-
ervation a branch accessory and its corresponding
inclusiveness in branch systems planning, financing,
logistics and management;

— the interrelation economic activities defining
them dependence in achievement both own, and
branch — the purposes forming the given complex;

— territorially caused social and economic unity,
impossible without realization coordinated economic
policy, free from tactical and departmental restric-
tions.

Such are the most general features, testifying that
at the organization of management CSTC T-PPR it
is impossible to adapt only an operating economic
mechanism, search of new forms and methods is
necessary. In effect, the main problem today is main-
tenance of coordination in activity the controls con-
cerning various links and levels building branch.
Suggest them to unite “under the general roof” as
the uniform owner is necessary more often. But such
structures are too bulky, unhandy, and are not always
realized in practice, especially in building. It is nec-
essary to organize thus participants CSTC T-PPR that
they, realizing own purposes, would reach also the

general results — we will tell, with partners in building
of those or other building objects or with accessory
manufacturers, though and not participating directly
in works, but providing them, etc. Such mechanism
is a coordination. Integrity CSTC T-PPR is given by
not so much spatial organization, how many that end
result — a product manufacture reconstruction which
and is created by builders. Now, when the emphasis
becomes on economic control levers, neglect lessons
coordination management in relation to primary eco-
nomic cells are necessary for considering.

Successfully to develop CSTC T-PPR it is neces-
sary to consider changes in a control system munic-
ipal economy, and the happened cardinal changes
in economy. Especially it concerns problems with
acceleration technical updating sphere manufacture
of building materials.

Today struggle against bureaucratize of adminis-
trative apparatus is everywhere conducted, “superflu-
ous” control links are liquidated, necessity existence
many organizational structures the government is
called into question. Instead those contractual associ-
ations are created. There is a deep and exact criterion
for estimation the chosen way — how much it will be
possible to remove sharpness contradictions availa-
ble in a former control system, to make their motive
power of development.

The drastic contradiction in today’s economy is
a discrepancy between the saved up scientific and
technical potential and its use in practice. All newest
history development public systems is a continuous
search effective ways development scientific achieve-
ments for satisfaction increasing requirements the
person.

At legislative level in Odessa operate: the Pro-
gram support of investment activity in territory a city
of Odessa on 2016-2018 [10] which acceptance is
caused by necessity creation conditions for activiza-
tion the investment activity directed on improvement
environment for conducting business and economic
activities, improvement the general macroeconomic
indicators, as consequence maintenance constant
social and economic development a city of Odessa;
and the Complex Program development building
in the city of Odessa on 2013-2018 [11] which is
directed on the decision such basic problem ques-
tions town-planning sphere a city of Odessa as hous-
ing construction development, and also updating a
technical condition objects social appointment and an
engineering-transport infrastructure.

Reconstruction historical building has the big
social and economic value. Its primary goals con-
sist not only in prolongation service life buildings,
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but also in liquidation physical and an obsoles-
cence, improvement conditions residing, equipment
residential buildings by the modern engineering
equipment, increase operational characteristics and
architectural expressiveness. In Odessa in a context
of the international integration to standards power
efficiency buildings city target programs operate:
the City target program inclusion of the central his-
torical part of building Odessa to the basic list of the
World inheritance of UNESCO on 2013-2018 [12]
and the City Program power efficiency of Odessa on
2013-2018 [13].

As a result an unsatisfactory condition an availa-
ble housing, an street-high system, engineering com-
munications, deterioration of comfort residing, and
as a whole losses integrity perception the historical
environment in the central historical area a city, and
also deterioration tourist and investment appeal a city
the complex target program “Preservation of authen-
tic building and development the historical centre of
Odessa” [14] is developed.

Within the limits these programs it is necessary to
carry out calculations predicted average service life
constructive elements and a building as a whole.

For reception these data in operational divisions
the Corporate scientific and technical complex of
town-planning power reconstruction (CSTC T-PPR)
the scientifically-proved gathering the information on
defects and refusals of designs, about their develop-
ment on time should be adjusted.

And buildings as a whole judge operational prop-
erties constructive elements on indicators their reli-
ability. The basic indicators non-failure operation:
parameter a stream refusals A(t), probability non-fail-
ure operation P(t) and density probabilities f(t) define,
having statistical data about the refusals, grouped
a timebase. For an initial estimation parameters
non-failure operation the statistics about requirement
under repair constructive elements as the requirement
under repair is, as a rule, a consequence occurrence
refusals can be used.

The primary operational organizations keep
account requirements under repair building designs
and the engineering equipment by results checkup.
Mathematical processing this statistical mate-
rial allows receive quantity indicators parameters
non-failure operation: A(t), P(t), f(t).

For definition relative density refusals concrete
constructive elements it is necessary: to define vol-
ume operational refusals and their development in
time (readout is conducted from year construction
or year carrying out last major repairs); to count up
non-failure operation parameters;
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f(t) = the saved up amounts of works /

total amount of works; (D)

A(t) = volume repairs for a year /
total amount of works; (2)
Pt)=1-1(t) 3)

In 2005-2009 reconstruction the finishing parts some
buildings historical building of Odessa 1820—1920 years
has been executed. The roof these buildings from a sheet
tin has been replaced with a metal tile.

Let’s execute calculation predicted average service
life a roofing covering from a metal tile (the method
of the least squares, [15, item 7.1.]). In 10 houses
historical building it is surveyed 23 870 m? a roofing
covering from a metal tile. From the analysis defec-
tive sheets it is counted up, that for the given build-
ings refusals were observed: in 12 months on the area
168 m?; in 24 months refusals are registered in addi-
tion on the area 240 m?; in 36 months the same on
310 m2; in 48 months — on 388 M2; in 60 months — on
455 m2; and in 72 months — on 515 M2 On the basis
these data it is possible to define frequency refusals
roofs in six points a timebase:

F (t) =n,/N, 4
where N— quantity all surveyed elements;

n,— quantity the given up elements by the moment t.

On value F(?) it is defined statistical probability
non-failure operation P(#) and corresponding to it
quintile normal distribution on [15, p. 439] also it is
made out in the tabular form (tab. 1).

Table 1
Definition quintile

. Probabilit

No Time | Frequency non-failurz Quintile,
points m t;l th ref;(;als operation u;

° P®=1-f
1 12 0,007 0,993 2,457263
2 24 0,017 0,983 2,120072
3 36 0,030 0,970 1,880794
4 48 0,046 0,954 1,6871868
5 60 0,065 0,935 1,5152825
6 72 0,087 0,913 1,3600501

Frequency refusals F(t):

In 12 months: 168/23870 = 0,007,

In 24 months: 0,007 + 240/23870 = 0,017,

In 36 months: 0,017 + 310/23870 = 0,030,

In 48 months: 0,030 + 388/23870 = 0,046:

In 60 months: 0,046 + 455/23870 = 0,065;

In 72 months: 0,065 + 515/23870 = 0,087.

The concrete value service life registered while in
service, can be presented as:

ti = Tav_Hica (5)
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where T,,— average service life an element;

o— average quadratic a deviation.

Proceeding from it, we will write down system of
the equations:

12=T,~2,46 c;
24=T,-2,12 c;
36=T,— 1,88 c;
48 =T,~ 1,69 c;
60=T,— 1,52 c;
72=T,~ 1,36 c;

Let’s combine the equations
252=6T,~ 11,02 o,
Whence Tav = (252 + 11,02 6)/6, month
Following a way the least squares [15, item 7.1.]),
we multiply each member the made equations on cor-
responding quintile.
We receive new system the equations:
29,49 =2,46T,— 6,05 c;
50,88 =2,12T,— 4,5 c;
67,71 = 1,88T,— 3,53 o;
80,99 = 1,69T,,— 2,86 c;
90,92 =1,52T,— 2,31 c;
97,92 =1,36T,— 1,85 c;
Let’s combine the equations term by term:
417,91 =11,03T,— 21,1 o;

term by term:

Let’s substitute value Tav in the equation and we
will define a root-mean-square deviation:

417,91 =11,03 ((252 + 11,02 6)/6) — 21,1 o;

417,91 = 463,26 + 20,26 6— 21,1 o;

0,84 6 =45,35; — ¢ = 54 months.

Let’s define average service life a roofing covering
from a metal tile:
T, = (252 + 11,02 x 54)/6 = 141,2 months ~ 12 years.

Conclusions. It is offered to create in the city of
Odessa “the Corporate scientific and technical com-
plex town-planning power reconstruction “CSTC
T-PPR”, as the innovative organizational structure
using in practice the saved up scientific and techni-
cal potential for reconstruction buildings of histori-
cal building Odessa 1820-1920 years under stand-
ards power efficiency. Calculation predicted average
service life a roofing covering from a metal tile for
the finishing parts some reconstructed buildings of
historical building Odessa 1820-1920 years is exe-
cuted. The received result much less than standard
service life for the given kind of a metal tile (Tnorm
= 20 years); average service life element Tav=
141,2 months = 12 years, it depends on a considerable
quantity random factors, including from quality civil
and erection works.
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«KHTK MEPex»: METAJIOYEPEIIUYHI ITOKPIBJII BYAIBEJIb
ICTOPUYHOI 3ABYJIOBH OJECH

Ilpononyemocs cmeopumu y micmi Odeci «KopnopamusHnuii Hayko8o-mexHiuHull KOMNiekc mMicmooyois-
Hoi enepeopexoncmpykyii « KHTK MEPexy» ax iHHO8ayitiHy OpeaHi3ayiuHy CmpyKmypy, SKd 8UKOPUCHOBYE
HA NPAKmuyi HAKONUYeHUll HAYKOBO-MeXHIYHUL NOMeHYian 01 peKOHCmpyKyii 6ydieens icmopuunoi 3a0y-
o0osu Qodecu 1820—1920 pp. 3a cmandapmamu enepeoeghekmusHocmi. Bukonano po3paxyHok npocHo308an020
CcepeoHbo20 MepMIHy CIYHCOU NOKPIBENbHO20 NOKpUMMS 3 Memaoyepenuyi 0 3a8epuloi YaCMUHU OesaKux
pexoncmpyiosanux 6younxie icmopuunoi 3a6yoosu Odecu 1820—-1920 pp. Ompumanuii pe3yibmam 3HAYHO
MeHULULL 30 HOPMAMUBHUL MEPMIH CYAHCOU NOKPIGII 051 dano2o eudy memanouepenuyi (Tnopm= 20 poxis, Tcp
= 141,2 mic = 12 poxkig) i 3anexrcums 6i0 8e1UKOI KLIbKOCMI BUNAOKOBUX (haKmMopie, ¥ momy Yucii 6i0 aKocmi
0Y016€1bHO-MOHMAICHUX POOIM.

Knwuosi cnosa: excniyamayis OyOuHKis, opeanizayiina cmpykmypd, KOpRopamueHutl HayKo8o-mexHiu-
HULL KOMALEKC MICNO0Y0i8HOT enepeopeKOHCmPYKYii, NOKpiGii.

«KHTK I'3Pek»: METAJIJIOYEPEITMYHBIE KPOBJIM 3JAHUIA
HCTOPUYECKOM 3ACTPOMKH OAECCHI

Ilpeonazaemcs cozoams 6 20pode Odecce «KopnopamusHulii HaYYHO-MeXHUYECKUL KOMNIEKC 2paodo-
cmpoumenvhotl suepeopexoncmpykyuu « KHTK I'DPek» Kax uHHOBAYUOHHYIO OP2AHUZAYUOHHYIO CIPYKINYDY,
UCNONB3VIOWYIO HA NPAKMUKE HAKONJIeHHbIU HAYYHO-MEXHUYeCKUll NOMEeHYUdl 01 PeKOHCMPYKYUU 30aHull
ucmopuyeckoti 3acmpotixu Odeccol 1820—1920 2e. no cmanoapmam snepeosgp@exmusnocmu. Buinoanen pac-
yem NpocHO3UPYEMO20 CPeOHe20 CPOKA CILYHCObL KPOBELbHO20 NOKPLIMUS U3 Memaiiodepenuybsl 0Jis 3a8epuiell
yacmu HeKOMopuvIX PeKOHCMPYUPOBAHHBIX 30anutl ucmopudeckou sacmpotixu Odeccor 1820-1920 ee. Ilony-
YeHHbIU Pe3yIbmam 3HAYUMENIbHO MeHbUe HOPMAMUBHO20 CPOKA CIYHCObL 01 OGHHO20 8U0A Memdiouepe-
nuyst (Thopm = 20 1em; Tcp = 141,2 mec = 12 nem) u 3agucum om 6016Ul020 KOAUYECTMBA CYUAUHBIX aKmo-
P08, 8 MOM HUcle Om Kauyecmea CmpoumenbHo-MOHMAXCHbIX pabom.

Knwueewvte cnosa: skcniyamayus 30aHull, Op2AHUSAYUOHHAA CMPYKMYPA, KPOBIU, KOPHOPAMUBHbIU
HAYYHO-MEeXHUYeCKUll KOMNIEKC epadoCcmpoumenbHoU dHePeOPEeKOHCMPYKYUU, KPOBIIL.
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