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The optimal flooring option for commer cial premises was selected.

The following flooring options for offices were considered: flooring made of
ordinary ceramic tiles; flooring using parquet; laminate; concrete covering.
All thework required toinstall flooring on a rough screed was considered. An
analysis of materialswas carried out.

The cost of materials per 1 m2 of floor space and capital investments for
construction work wer e calculated.

Annual operating costs for floor repair and restoration were determined. The
discounted costs were calculated, and conclusions and justifications for the
selection of optionsfor further design were made.

KurouoBi cjoBa. migmora 3 3BHYAWHOT KepaMidyHOi IUIMTKH; Tiajiora 3
BUKOPUCTAHHAM TIApKETy; JIaMiHAT; OETOHHE IOKPHUTTS, BapTiCTh MaTepiais,
PO3paxyHOK KaIliTaJbHUX BKJIAJEHb, PidHI €KCIUTyaTaIliiHi BUTPATH, KOIITOPHUCHA
c00iBapTiCTh, MPUBECHI BUTPATH.

flooring made of ordinary ceramic tiles; flooringing parquet; laminate; concrete
covering, cost of materials, calculation of capitalestments, annual operating
costs, estimated cost, reduced costs.

Commercial premises require a certain look thalects what is happening
inside the building. The flooring creates the agistls of the office, provides the
necessary functionality and significantly increatbeslevel of comfort.

Flooring made of ordinary ceramic tiles is ofterdislt lasts a long time and
does not wear out. Tiles are water-resistant, stsistant, and enhance the beauty
of the office.
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Floors using wood parquet have always looked $tylismost offices and have
never gone out of fashion. This type of floorindhances the appearance of office
interior design and is also durable.

Laminate flooring is popular for commercial flooginlt is ideal for a wide
range of applications in offices, commercial, matiend retail premises that need
to withstand heavy traffic. This type of flooring damage resistant, easy to
maintain, durable and environmentally friendly.

Concrete is indeed a very durable building mate@alncrete floors can easily
withstand all foot traffic and the movement of fitune and equipment.

The floor is the element that primarily bears thenb of busy office life.
However, most companies are very price-sensitie¢'slconsider how to choose a
floor covering that combines visual appeal withremoic feasibility.

For comparison, four types of flooring were considie

1) flooring made of ordinary ceramic tiles;

2) flooring using parquet;

3) laminate;

4) concrete covering.

1. Analysis of materialsfor comparing the cost of installing flooring

For each flooring option, it is necessary to inelual the work required to
install the floor on a rough screed. This work itds waterproofing the floor,
installing a levelling screed, installing varioypés of underlayment, and finishing
the surface itself. After that, the specific tygelooring is installed. Therefore, the
variation and impact of these indicators on th@iahcost of the floor varies. At the
same time, the floors themselves have differentisedives, which significantly
affects the costs associated with these floorss ldstermine which materials we
will use in one or another flooring option.

There is a huge variety of manufacturers and cerditéis on the Ukrainian
market. Builders can choose from a wide range tdrior designs. Prices for
ceramic tiles in Ukraine currently range from 2601000 UAH per square metre
and above. Adhesive mixtures are a significant camept of the cost of installing
ceramic flooring. The price for 25 kg of adhesivixtore varies depending on its
purpose, frost resistance and plasticity, and raufrgen 98 to 500 UAH.

The price of natural parquet ranges from 600 tdQ,0AH. The price of
artificial parquet ranges from 300 to 1,000 UAH €T is also parquet flooring on
the market that has a simplified installation syst@he price of parquet flooring
varies from 800 to 1,200 UAH.

Foreign manufacturers dominate the Ukrainian lateimaarket. The price of
laminate varies between 360 and 800 UAH. The maiwvamtage of laminate
flooring is its ease of installation. However, laatie flooring requires an underlay,
of which there are currently many variations.

To make a mosaic floor, all you need is a coloumixture and filler.
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2. Calculation of material costs per 1 m? of floor space

Table 1
Cost of materials per 1 m2 of flooring.
Floorings price per 1 m2 of flooring, UAH
materials minimum | maximum | average
ceramic | ceramic tiles, UAH/m2 260 1000 350
tiles adhesive mixture, UAH/kg 98 300 190
parquet | parquet boards, UAH/m2 600 950 700
laminate | laminate, UAH/m2 360 800 430
underlay, UAH/m2 27 182 52
mosaic mixtures for mosaic floors| 204,0 326,0 244,
UAH/m2 0
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Figure 1. Cost of materials per 2 of flooring installation(minimum, maximum and
average)

The cheapest flooring option is mosaic flooringrdR@t and laminate flooring
are less expensive. Ceramic tile flooring is thesmaxpensive option. However, in
practice, you also need to consider the cost délingg the flooring, the cost of
additional materials, as well as their service difel operating costs. Therefore, the
next step is to determine the cost of constructind installation work for such
flooring, as well as to determine the reduced ¢ostsch include operating and
repair costs and capital investments in the base.

3. Estimated cost of flooring installation

The cost of flooring installation work is determihas the sum of direct and
indirect costs.

Cei = Baircost + Binair.cost 1)
Biircost =W +F+ M 2
Bindir.cost = G 3

Ie Bgir.cost - direct costs;
Bindir.cost - indirect costs;
W €- construction workers' wages;
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F - cost of operating machinery and equipment;

M - estimated cost of materials and structures,

G - general production costs.
We determine the cost of installing the floor adiog to [1...4] in the form of
a local estimate per 1 m2 of floor, as in the pyasly used sequence [5, 6].

4. Calculation of capital investmentsin the base
Capital investments in the construction base arerchined by the expression:
Ky = Kem + Ke + Kinecens (4)

ne K, — capital investments in the construction baseH{A

K. — capital investments in the production of corcdtan materials and components,
UAH;

K; — capital investments for the purchase of trartsparicles, UAH;

Kinecn — Capital investments for the purchase of mackiaad mechanisms required for
performing construction works, UAH.

Capital investments for the purchase of materi@iglbéoring are equal to:

Km.: ‘/Sml (5)
Vem— €lling price of construction materials accordindtte resource code, UAH.
The cost of flooring materials:

ceramic tiles V;,,, = 292712UAH., parquet¥,,,, = 544293UAH.,

laminate:V,,, = 314593UAH., mosaicl,,, = 98779UAH.

Capital investments for the acquisition of transpeehicles used for
transporting structures, products, and materialsmfrthe supplier to the
construction site are determined by the followirgression:

K, = (Cb ) t‘req)/tn (6)
C, — balance value of transport vehicles, UAH.;
treq — €Quired operating time of transport vehiclethatconstruction site, machine-hours;

t, = 3000 machine-hours — normative annual operdiing of transport vehicles.

The time required for vehicles to transport goodsmf the supplier to the
construction site is determined by the expression:

lreq = (P-L)/(Q -V - Kioaa) (7)
treq— required transport time,

P — total cargo to be transported,

L — transport distance,

Q — vehicle carrying capacity,

V — average vehicle speed,

Kioad— load utilization coefficient.

Time required for vehicles to transport flooringteréals:

ceramic tilest.oq = (12-12)/(5- 60 - 1) = 0,48 machine — hours.

parquet ty.q = (4,6 -12)/(5-60 - 1) = 0,184 machine — hours.

laminate treq = (3,6 - 12)/(5- 60 - 1) = 0,144 machine — hours.

mosaic tp.q = (36-12)/(8-60-1) = 0,9 machine — hours.
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The balance sheet value of a vehicle used for piatiag structures is

determined by the expression:
C =G Kim (8)

C - balance sheet value of the vehicle;

C, — base (catalog or selling) price of the vehiaeaading to the manufacturer’s price

list;

Kim =1.07 — coefficient accounting for the costs of deliveayd installation of the

vehicle from the manufacturing plant to the congion site.
The balance sheet value of the vehicle for trarispall insulation materials is:

C=820000-1,07=877400AH.

Then, capital investments for the purchase of Vesifor transporting flooring
materials:

ceramic tilesX,,.,= (2877400-0,48)/3000=461AH

parquet K,,.,= (2877400-0,184)/3000=1TUAH

laminate K,,.,= (2877400-0,144)/3000=138\H

mosaic K,,.,= (6270400-0,9)/3000=1881AH

Capital investments in the floor base:

ceramic tilesKy s = 292712 + 461 = 293173 UAH;

parquet Ky ,se = 544293 + 177 = 544470 UAH,;

laminate Ky ,q. = 314593 + 138 = 314731 UAH;

mosaic Ky,se = 98779 + 1881 = 100660 UAH.

5. Deter mination of annual operating costs

Annual operating costs for floor repair and redioraare determined by the

expression:
Cei | Ceir(%)
E. = T + —”1‘00 9)

ne, Er — annual operating costs for repair and restaraifcthe floor structures,
UAH;

C.; - estimated cost of construction and installatiamks, UAH;

Ts— service life (operating period), years

(%) — percentage rate accounting for additionaluahrepair and maintenance
expenses.
Annual operating costs for floor repair and rediora

ceramic tilesEr = (425921/30) + (425921 ' 0'07/100) = 14496 UAH.
parquet Er = (642442/, ) 4 (642442-35/ ) — 54608 UAH.
laminate E= (383106/.) 4 (383106-0.1/ ' ) — 38694 UAH.
mosaic Er = (447089/ ) 4 (447089-0.05/ ' ) — 9165 UAH.

6. Calculation of reduced costs
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Technical and economic assessment of structuratisos for civil buildings
and structures is carried out based on the costsdad.

The costs are determined based on [4] using thewimig formula:

Cred = [Cic + En : Kbase] : B + Er/fred (10)

ne C,..q —reduced (brought) costs, UAH;

C;. - estimated cost of construction and installatamnks, UAH

E, = 0,15 - normative efficiency coefficient of capitavestments;

K, .se —Capital investmentsin the floor base, UAH;

B — coefficient accounting for additional factors (regional or overhead
adjustments);

E, —annual operating costsfor repair and restoration, UAH;

&..q = 0,08 - discount (reduction) coefficient.

The costs of installing the floor are as follows:

ceramic tiles C,.q = [425921 + 0,15 - 293173] - 0,021 + 14496/0’08 =
191062 UAH.,
parquet C,,; = [642442 + 0,15 - 544470] - 0,021 + 54608/&08 =
697801 UAH.
laminate C,oq = [383106 + 0,15 - 314731] - 0,021 + 492708/ . =
492708 UAH.
mosamc;aiz[4470894—&15-100660]-&021-+9165/Q08==
124273 UAH.
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ceramic parquet laminate mosdst

Figure 2. Estimated costs for floor installation
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7. Conclusion and justification of the choice of optionsfor further design

Based on a technical and economic assessment fitrefuengineering and
technical calculations, we select the optimal desigtion with the lowest reduced
costs.

According to the calculations, the reduced costsitigtalling the floor are
lowest when using mosaic flooring and amount t0,223 UAH. In second place
is ceramic tile, with a reduced cost of UAH 191,06Rerefore, the effective use of
mosaic and ceramic tile flooring can be considered.
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