Seientific Jowrnal of Riga Technical University

Construction Science

2001

Volume 12

Technical and Economical Efficiency of the Concrete
Floor Surface Treatment by Polishing

Vitalijs Lusis, Riga Technical University

Abstract: In this article, concrete floor overlays and protective
coverings have been evaluated, the current situation and future
provisions in this field have been analysed, and the technical and
cconomical efficiency of concrete floor polishing have been
assessed.  Properties of concrete floor surface have been
overviewed in this paper, as well as their suitability for the
Latvian conditions, The purpose of the research is to find out
physical properties of polished concrete floors, as well as
weariness, efficiency, building costs, lifetime, visual
attractiveness, maintenance costs, surface overlaying methods
and usage of protective coverings, depending on the floor usage
ipecifics,
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INTRODUCTION

Nowadays there are many options for choosing floor
:overings: marble, granite, stone tiles, concrete floors with
poxy, polyurethane, acryl coverings, vinyl floor coverings
tc. All above mentioned floor materials possess their own
dvantages and disadvantages.

At present, all kinds of building materials and flooring
:chnologies with different characteristics are available at the
atvian market of building materials. Concrete polishing is a
wther new idea which came out of traditional stone polishing
«chnologies. Today a lot of manufacturers offer chemical
roducts, which improve the look of polished concrete and its
«<hnical parameters. In order to achieve the set aim, the
sllowing tasks have been defined: to explore the physical
raracteristics, wearlife, cffectiveness, installation costs,
avicing time, visual attractiveness, maintenance costs, as
ell as what types of flooring and protective overlays are
wed, depending on the floor usage specifics; to define and
ympare the most popular types and materials of concrete
yor overlays, as well as flooring technologies of concrete
yors, Modern technologies allow improving the floor
aterials and optimize the work process.

The floor choice is defined by its physical and mechanical

aracteristics. These must withstand the effect of various

ternal forces. The floors are affected by both mechanical

d mixed mechanical loads caused by slipping lift foundation

big crowds of people, as well as chemical loads which can

found in food manufacturing, where there are organic acids
ling down on the floors or thermic effects caused by hot
ter and steam. These and other factors create the main load,

which the floor type and its installation methods are
ined.

Surfacing of concrete floor and types of overlays

Overlays of concrete floors provide a maximum protection
and durability by minimum expenses.

Hermetization provides a protection of concrete floor, To
protect concrete floors (hermetization) different types of
overlays are used [8].

To protect concrete from aggressive environment and to
make it look attractive, you can choose covering materials
made from strong composite materials, without any solvents,
up to the thermally strong epoxy, acryl and polyurethane
combinations of different colours. Such floor overlay is a good
solution for all kinds of warchouses, manufacturing buildings,
offices, apartments and exhibitions.

It is necessary to prepare the surface very well before
putting the polymeric upper layer. The upper layer can be
sensitive to different conditions during its installation,

The most popular types of overlays are as follows: epoxy
(made from epoxy resin), acryl and polyurethane
(polyurethane basis).

The advantages of concrete floor surfaces are: surface
resistance to mechanical weariness is enhanced, resistance to
the influence of chemical substances is enhanced, it is easier to
clean the floor, the dust does not come into concrete, floors
look nicely, they are safe and colourful.

Thickness of the overlaid floor is from 1 to 15 mm,

When choosing and using the types of overlays (acryl,
epoxy and polyurcthane) correctly and properly, the floor's
durability of 10 to 20, or even more years, can be achieved, It
is important to install the concrete foundation technically
correctly and to fulfil all technical requirements at each step,
when laying the floors.

Accelerated tests have proved that the overlaid floors can
serve as:

“Weak weariness" group — up to 140 years;

“Average weariness” group - up to 80 years;

“Strong weariness™ group — up to 50 years [4].

When using all types of floor overlays, there is a question of
rapid and qualitative automatic cleaning of the rooms. When
choosing the floor surface the overlaid floors can be a very
good solution because of there is no smoothness and seams
(except polymer surface constructions with roughness).
Polymer surfaces due to its high chemical resistance in the
case of specific soiling can be cleaned by solvents and active
washing means. The covering fully conforms to the hygienic
requirements.

An important property of overlaid floors is its fire
resistance. Epoxy and polyurcthane floors are widely used in
highly explosive areas, In case of a fire, polymer floor
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be achioved by a small shot, While priming, it is necessary ¢
put some prime coating on the surface. Otherwise, pores car
appear and the material will not be hardening. Before starting
this work, please make sure that the surface is fully ready for
the flooring, and only then you can put on an optimal flooring
material.

Various epoxy matcrials, as well as polyurethane and acryl
are often used as organic overlays. Each of these materials ha
its advantages and disadvantages,

overlays help to prevent a big fire and spreading of poisonous

substances.

Conditions of concrete flooring:

1. Concrete’s pressure strength should be at least 25 MPa;

2. A new concrete floor should be kept for 28 days (if there
is 2 ground colour used for a wet floor, the floor should be
cured for 2 days);

3. A humidity level of concrete floor should be less than
97% from relative humidity or 4% from mass;

4. The floor temperature and air temperature should be more

than +10°C, relative air humidity less than 80%. Choosing an optimal technology of conerete floor surfaces,

main differences of overlays
One of the positive characteristics of polished concrete
floors is that they are considered to be ecologically safe

Flooring technologies (polymer overlays)
In order to use the organic flooring, it is necessary to

consider the following features:

First of all, the concrete should be dry; its humidity should
not exceed the 4-5% limit. If there is a special concrete used,
the flooring can be made onto a wet concrete,

Secondly, the polished concrete must be milled, cleaned
from pumpcrete to create pores, so that the concrete could start
hardening. By using special devices with a small shot jet
(appr. 0.5 mm in diameter), the concretes upper layer becomes
rough and clean. Concrete grinding machines with rough
abrasives can be used to smooth out the surface, if this cannot

comparing to some standard floors, for instance, woot
materials, carpets, ceramic tiles, ete,

Table 1 provides the comparison of the polished concrete
floor to different alternative floors (industrial floors) [7]. The
polished concrete has a lot of advantages, which other floo:
materials do not possess, especially when mentioning it
durability, performance and sustainability.

Table 2 provides the comparison of the polished concrett
floor to different alternative floors (in offices, apartments) [7].

TABLE 1
Comparison of Polished Coancrete Floors to Other Floor Materials (Industrial Floors)
Epoxy coating Acrylic coating Polyurethane coating Polished concrete tloor
Wide design options Yes Yes Yes Unlimited design options
Lifetime and efficiency Good Poor Good Excellent
Us High High water resistance and A good weariness provides a good High weariness, Resistan
2l weariness standards of hygiene connection with the walls, sewerage ete. 1o oils, sparks
Dt High cost Fast Installation (15 min), aceid High price. Low tempersture |s necessery No
138 (price) smell when drying, low weariness for hardening
Easy maintenance Very good Very good Very good Excellent
Shining and saved wamnth Yes No No Yes
Not m:l:;;;‘i";”hm No No No No
Mustiness am:ea:lilsc&gcns are No No No No
Sustainable floor
aicinetive Yes No Yes Yes
Costs Im* 8-15 LVL/m’
(price, LVL)[14] yols i 49 With 3000 grind sbrasive
Lilecyele costs High High Medium Very low
TABLE2
Comparison of Polished Concrete Floors 10 Other Floor Materials (in Offices, Apartments)
- L cey | Ties | Linoleumorvinyl | Wood or laminate [N“;;:’:“me) Potished concrete floa
Wide choice of design Yes Yes Yes Yes No Unlimited design optior
poomsitihony Poor Good Good Good Excellent Excellent
Poor (it 15 necessary Good (irreguiar
Easy maintenznce to clean the dust too Good waxation is Good Good Excellent
oflen) needed)
Reflect warmth and save Yes, depending on
o enerey No No No No the materia) Yes
Not protected from .
husidity and its damages ves Mo Ve ¥es o to
Mustiness and allergens Yes (mustiness, if
San AOpeEE Yes No No the floor s wet) No No
Sustaintnblg floor No Yes Iinolacfx?ab:f rtll:tuml Maybe (if made of Yes Yes
altemative matecials & used) polished woaod)
b d ol 820 1525 1225 8-30 3070+ 813 (‘:";"‘m?g grin
Costs of one usage cycle High Low Medium High Very low Very low




Sclentific Journal of Riga Technical University

Construction Science

2001
Volumee 12

DESCRIPTION OF POLISHED CONCRETE FLOOR

The polished concrete is a shining concrete floor,
mechanically polished by special devices, with the removed
upper layer, It is polished and waxed by powerful grinders,
discovering an existent denser basic layer below and showing
up the concrete beauty. It possesses an excellent feature of
light reflecting, making the room lighter, Depending on the
concrete component parts and colour components, it is
possible to get various colourings and patterned surfaces [1].

Depending on the physical and external characteristics of
polished concrete, it is close to natural stone. When polished,
the created floor becomes as shining and smooth, as a glass
surface. To have a very shining concrete, a very thin abrasive,
which corresponds to the 3000 glass-paper or is even thinner,
is used at the final stage of polishing. The surface can be
covered by special liquids to make it clean and shining.

The polished concrete has a lot of advantages, comparing to
other coverings. Even though the surface is polished very well
and is shining, anyway it will provide a better sliding
resistance than many other concrete coverings. If the surface is
well maintained and is regularly kept cleaned by using the
appropriate methods and cleaners, its sliding resistance will be
kept forever [2].

The main differences and benefits of the polished concrete,
comparing to other coverings, [5] are:

We have a tough and wearproof floor:

1. high durability;
2. high resistance to scrapes and scratches;
3. high resistance to chemicals’ effect;
4. long service time.
Safe to environment [6]:
1. concrete is a natural product,
it does not contain chemicals or solvents that evaporate in
the air;
3. it does not make dust which can cause different illnesses;
4, it does not contain substances which can cause some
allergies.

Concrete can “breathe™:

Concrete does not have any coating that could prevent the
water evaporation through its sub layers,

It is unreceptive to various bacterium,

It is achieved by a high PH level in concrete, so that it can
be used as floor surface in places with high hygienic
requirements: hospitals, schools and food making enterprises.

Acsthetics:

It has a nice visual view when it is polished like a shining
glass. Concrete can be toned by adding to it the stones of
definite colour or colour pigments. It is also possible to make
colour tones by using special staining solutions while
polishing the surface. After laying them onto the concrete
surface, they are absorbed and, as a result, they do not rub
down during their exploitation.

Economical:

1. low maintenance expenses;

2, long service time,

3. casy to maintain;

4, there will not appear footprints from rubber soles or
vehicles' tires;

5. electric energy savings (up to 40%), because a glass

smoothed floor surface can reflect the light very well;

6. it is possible to renew the floor's upper layer, if it has
become wom, the renewal expenses will be much less
than the original expenses.

A clean air in the room:

When a conerete surface is hardening, calcareous parts are
chemically connected and they do not allow the dust parts to
come up from the floor’s upper layer.

Safety:

A wet polished concrete surface is not slippy (friction
resistance increased up to 400%), which is very important for
public rooms and premises with a high humidity.

Capacity of concrete surfacing:

It is possible to make concrete surfacing according to the
customer's required time schedule.

Costs:

The cost of the polished concrete surfacing can be
compared to the cost of one square meter of floor surface from
the average quality stone or the ceramic floor stone.

TABLE 3
Physical Properties of Polished Concrete Floor Comparing to Flooring Alternatives
Charactesistic of Overlay types
covering Polvurethane conting Acrylic couting Epoxy coating Polished concrete
Design options I colour density is up to 0,8mm Yes Yes Unlimited design options
Pressure resistonos
after 28 days 45-50 MPa 40 MPa Above 60 MPa 45 MPa

Tensile strenpth 10-40 MPa 30 MPa 20-25 MPa 7 MPa

Weariness 0.9 glom? 1.3 plem? 0.15 pem? 0.12 wemy!

Start of i Start of exploitation after installing
s $+6 hours can walk, 4-5 hours can walk, 10 hours can walk, ¢ - ;

Siplitation Mct 3 days wholo Jouding 3days whole loading | 3 days whole loading | \Vol€ loading aflez polishing process if

nstalling concrete has been hardening for 28 days

Chemical . y

reslatasion High Low High High

Repair Options Yes Yes Yes Yes
Low temperature is necessary during | Installetion time 13min, l?;comcs %"k '{_ ‘:;mf
Most often hardenlng, Installing only on a dry Actld smell when "“:e"c“‘.v“& :: oy Oidcticn .
occurred problems | rigid conerete with o smooth surface, drying. mllm‘ em')"m; IR RTrOgEncILy
High price Low abrasion resistance hetee oi'mcl v




Scientific Journal of Riga Technical University

Construction Science

2001
Volwme 12

Surfacing possibilities of different concrete surfaces:

It is possible to make surfacing both for the already existent
concrete floors and for those which are foreseen in future
abjects. Concrete polishing can be used for making new
concrete floors, as well as for visual and functional renewal of
the existent concrete floors'’ upper layer,

The comparison of physical features of polished concrete
floors and floor relaying and surfacing alternatives is provided
in Table 3.

The polished concrete floor is not affected by scrapes, it is
not worn out, comparing to epoxy, polyurethane or acryl
overlays, The polished concrete enhances light reflecting,

there is no dust appeared, floor view becomes beautiful and it
is easy and not expensive to maintain such surface. Moreover,
a hardener decreases the level of humidity and water
absorption. The concrete polishing process is very quick, and
the new equipment at most have very effective dust control
systems, with a minimal effect on environment.

After the whole cycle of concrete hardening (28 days), it is
possible to start concrete polishing. For concrete polishing, it
is necessary to use an abrasive with diamond parts having the
dimensions of 70-10 microns. The polishing and grinding
sequence is described in Table 4 [12].

TABLE 4
Polishing and Grinding Sequence of Polished Concrete Floor by Abrasives
No. Abrasive grain size Assignment
50 300 mkm Flrst stuge of rigid grinding, for smoothed floors (granite or marble)

100 150 mkm Second stage of rigid grinding (for granite or marble floors)

200 70 mkm First stage of grinding

400 35 mkm . Scognd stage aﬂa_gxtndlng by No.200 ) :

In this stage before concrete polishing it is advisable to do concrete surfuce chemical hardening

800 20 mkm The first polishing step, after grinding with by No,400

1500 14 mkm Second stage of polishing, after polishing with by No, 800

3000 10 mkm The third stage of polishing, after polishing with 1500
BUFF - Finish polishing by special polishing pads (by special polishing liquids which contain aceyl or urethane)

If there is a special requirement for emphasising the colour
depth and shining features, special liquids are used at the final
stage of polishing, installing and polishing the floor by special
polishing devices with fast rotation at 1500-1800 rot./min. If
there is no such requirement, it is possible to use the 800-3000
abrasive device.

CONCRETE FLOOR'S POLISHING TECHNOLOGIES

Object: supermarket, located in Talsi,
concrete floor (45 days).

Purpose: to make concrete B30 floor grinding and polishing
{(Fig. 1. grinding in eight ovations in three places which are
separately polished with abrasive lowing 800, 1500 and 3000
grains/cm?, Three sample fields were prepared for the
customer to compare and choose the best polishing grade and
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Fig.1. Numbers show the grinding and polishing directions and their sequence

Some samples were also prepared for their further
weariness control in the laboratory.
Rigid polishing of the concrete floor surface (Fig. 2);
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Fig, 2. Rigid polishing of concrete floor surface

By using hardening and packing agents, the concrete
resistance has been increased, the chemical resistance has been
improved and elimination of dust appearance has been
increased twice. This process ensures chemical stability and
weariness of concrete. The hardener is a liquid which consists
of amorphous silica that comes into reaction with the
concrete’s free lime Ca(OH),.

Further grinding and polishing of the floor until the required
shining is achieved (Fig. 3 - Floor Polishing and Grinding).
For qualitative concrete polishing, it is necessary to make a
good choice of polishing abrasives, because the polishing
stage requires definite abrasives [13],
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Flooring by special maintenance means (Fig. 4) is
erformed with acccunt of the maintenance conditions.

The floor protective means are used for the chemical
nprovement and increasing mechanical properties of the
oncrete floor, easy floor cleaning and surface maintenance, as
rell as for improving the floor's structural properties.

Fig 4. Flooring by special maintenance means

Concrete floor's polishing results at various grinding depth
and different end abrasives roughness (Table 5),

TABLE §
Grinding Depth and Finish Abrasive Roughness
srinding depth Reveals fine aggregates (sand, gravel) Found in small sgeregates Revealed large aggregates
To 0.5 mm To 1.5 mum To 3 mm
Finish work Mut | Semi-maite | Semi-glossy | Glossy | Mat | Semismatte | Semi-glossy | Glossy | Mat | Semi-matte | Semi-glossy | Glossy
sh abrusive grind | 100 200 400 1500 | 100 200 400 1500 | 100 200 400 1500

WAYS OF IMPROVING OF CONCRETE FLOOR WORKING
PROPERTIES ~ POLISHED CONCRETE FLOORS

During the exploitation concrete floor's its view will be
epending on concrete class which was used for floor
onstruction; and the filling materials, and how much it can be
iscovered when polishing.

When repairing coverings, an old covering, for example,
iortar, glue, mastics, membranes, etc., should be dismantled
cfore starting a new polishing process. In this case, the
secial PCD abrasives are used which are foreseen specially
o covering dismantling.

First of all, a preliminary covering of the concrete floor is
riped off (usually it is a rigid polishing with PCD abrasives
olycrystalline Diamond) or very rigid 6, 16 or 20 abrasive
rinds, depending on dismantling covering).

The damaged places are repaired (cracks, crumbs) [9].

The two-stage rigid polishing (surface smoothing) is
vailable.

Open pores are filled up in concrete upper layer.

The concrete is overlaid by the hardener.

The concrete is polished until the floor becomes smooth (a
nooth polishing, liquidation of rigid abrasives' footsteps and
wrther surface polishing, with account of necessary properties
f the end-product).

The concrete is polished for the required shining.

It is possible to make various tones of concrete surface by
secial colour liquids and this colour is absorbed in concrete
pper layers and is not worn out.

Concrete is overlaid by maintenance means taking into
account the floor surface working conditions.

Polished concrete floors are successfully used for easy and
high loads,

Main advantages of polished concrete — existing concrete
floors [11]:

1. Floors are more rigid and wearproof:

a)  high durability;

b) high resistance to scrapes and scratches;

¢)  high resistance to chemicals’ effect;

d) long service time;

e) it is possible to renew surfaces and the cost will be
much less than the primary flooring costs (more than 50%),
if the floor surface looks worn and is not esthetically nice;

f)  the floor does not glide (wet too);

g) when working with mechanical devices, there are
no footprints of tires.

2. Safe to environment:

a) concrete is a natural product;

b) it does not contain chemicals or solvents that
evaporate in the air;

c) it does not make dust which can cause different
illnesses;

d) it does not contain substances which can cause
some allergies.

3. Concrete can “breathe” (concrete does not have any
coating that could prevent the water evaporation through its
sub layers).

4. Unreceptive to various bacteria, it is achieved by a
high PH level,
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5. Visually attractive:

a) It has a nice visual view when it is polished like a
shining glass;

b) polished concrete is like a polished stone;

c) concrete can be toned by adding to it the stones of
definite colour, or colour pigments,

6. Economicak:

a) long service time;

b) low costs for such quality floor surface;

c) casy to maintain;

d) low maintenance expenses;

e) no footprints from rubber soles or vehicles’ tires
will appear;

f) it is possible to renew the floor's upper layer, if it
has become worn; the renewal expenses will be much less
than original ones;

g) electric energy savings (up to 40%), because a glass
smoothed floor surface can reflect the light very well.

7. Clean air in the room (when a concrete surface is
hardening, calcareous parts are chemically connected and
they do not allow the dust parts to come up from the floor's
upper layer).

8. Because of a big weight of concrete floor, it can
accumulate heat very well and work as a heat accumulator
for regulating microclimate in the room.

Polished concrete floors — for new concrete floors

The best quality and least costs of building polished
concrete floors will be achieved if B25 or B30 concrete class
are chosen (depending on the floor usage purposes concrete
class can be chosen even B15),

Concrete grinding and polishing technologies are being
progressed and developed, choice of colours and patterns is
more required, thus there are used special concrete colorings
to improve the view of the floor. It is also possible to tone the
concrete surface after rigid surface polishing by special liquid
colours which arc absorbed in the concrete upper layers,
making it colourful,

Concrete polishing, grinding ~ for new concrete floors:

1. Standard concrete floor is installed;

2. Concrete is hardening for 28 days, before the two-
stage rigid polishing is started;

3. Pores, which are found after the concrete surface
rigid polishing, are filled;

4. The concrete is overlaid by a hardener (28 days after
the concrete laying, during polishing);

5. Concrete is polished to achieve a smooth floor
(usually 4-8 polishing stages with abrasive grinds 800-
3000);

6. Concrete is overlaid by maintenance means, taking
into account the floor exploitation conditions,

Costs of one square meter of polished concrete floor
depends on the quality of the overlaid concrete, the room type
(industrial or apartment), the total area, the advisable polishing
level, the design details and other factors.

The costs of one square meter can vary from LVL 8.00 to
20.00 per square metet [5].

COMPARISON OF CONCRETE FLOOR SAMPLES
(LABORATORY RESEARCHES)

Concrete weariness defining according to F'OCT 13087-81

Used equipment and materials [14]:

Testing device JIKU-3, sand, technical scales, a ruler,
slide gauge.

Sample requirements:

Sample's form s
70.7x70,7%70.7 mm.

Samples are tested in series; the number of samples in on
series is 3 pes.

Testing sequence:

Before testing, samples should be kept for at least two day
in the room with the temperature of 25210 °C and the relativ
air humidity of 50420 %, Before testing, samples should b
weighed and measured (with the accuracy of 0.2%). Befor
testing, the sample cube side cracks are numbered and teste
by these numbers.

Testing process:

Two samples are tested at the same time in the testin
device JIKH-3. One testing cycle is 150 m for each sampl
(i.e. 28 rotations for each sample’s crack). After each cycl
the sample is turned 90° (according to its numbering) and th
test is repeated (each sample is tested 600 m). When the test |
finished, the sample is cleaned from dust and weighed.

Testing results:

Concrete weariness G, g/em” is calculated by mass losse
with the error up to 0.1 g/om?, for each sample by the formulz

cube, dimensions of sample

m, —m,

G, =
F

where m; - sample mass before testing, g;

mjy - sample mass after four cycles of testing, g;

F - area of sample cracks, cm’.

Object: supermarket, located in Talsi, Latvia, a ne
concrete floor (45 days).

Sample-cubes have been prepared and overlaid for analysi
of the polished concrete weariness. The samples wer
prepared on 12 February 2010, the concrete class B30, testin
was done in the RTU laboratory on 16 February 2010,

Quantity of samples:

1. Original-unpolished concrete class B30 - 3 pcs;
2, Polished by 800 abrasive grinds ~ 3 pcs;

3. Polished by 1500 abrasive grinds - 3 pcs;

4, Polished by 3000 abrasive grinds - 3 pcs.

The samples are cubes with the dimension ¢
70.7%70.7x70.7 mm. The samples were prepared to enabl
using the laboratory research results, to compare and choos
the best floor weariness type.

The purpose of the laboratory researches: to recover th
physical properties of the polished concrete floor, wearines:
efficiency, lifetime, which surface covering methods an
protective overlays are used, depending on the floor usag
specifics (Table 6) [10].
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TABLE 6
Conerete Weariness Check
Sample labelling Height losses after check Weight losses, Abrasion resistance
No. H, mm g Gy, g/ em?
1. TALSI criginal-unpolished concrete class B30 3.15 6,45 0.3750
2. TALS! concrete ¢lass B30
Polished by 800 ahrasive grinds (MAYAN) Lythic i el 134
3. TALSI concrete ¢lass B30
Polished by 1500 abrasive grinds (MAYAN) Lythic .33 3.65 0.1130
4. TALSI concrete class B30 135 3.65 0.1130
Polished by 3000 abrasive grinds (MAYAN) Lythic : : {

The test was made by the device JIKH-3, according to
OCT-13087-81.

The samples were prepared on 12 February 2010,

Concrete class: B30,

The samples have been weighed and measured within the
ccuracy of 0.2%.

The test was made in the RTU laboratory on 16 February
010.

The NTMA (USA National Terrazzo & Mosaic Association
Inc) data on different floor surface material installation and
maintenance costs during the exploitation period of 20 years
[3]. The data are valid for the 1000 square meter big floor. The
costs have been calculated for one square meter of floor
surface [5],

TABLE 7
Installation and Maintenance Costs of Floor Surface Materials
Maintenance S :
: Installation costs Exploitation period | Total costs for 20 years, | Avemge cost per year,
No. Material Costs,

({from-to), LVL LVL/year (years) LVL LVL
1, Linoleum 1225 6.6 10 156-182 7.8-9.1
& Tiles 15-22 5.8 20 131-138 6.35-6.9
3, Polished concrete 8-15 0.2 20 12-19 0.6-0.95
4. | Polyurethane coating 9-40 0.2 20 1344 0.65-22
5. Acrylic coating 12-24 1.0 15 36-52 1.8-2.6
6, Epoxy Coating 12-20 0.2 20 16-24 0.8-1.2

Table 7 provides a dramatic correlation of the exploitation
osts for different floor surface types. If, for example, we
ompare a tiled floor, which is very popular in Latvia (it is
videly used in shopping centres, supermarkets, warehouses,
1anufacturing houses, etc.), with the polished concrete during
0 years of exploitation, there is a such big difference in costs
emonstrating that polished concrete floors are ten times more
conomical.

Tiled floors are sliding and are not safe. The cheapest tiled
oor building is twice more expensive than the one having
olished concrete floors, Maintenance costs are 20 times
igher, Therefore, tiled floors are not appropriate for usage,

Polished concrete floors are ideal for modern apartments,
ffices, shops, warehouses and public exhibitions, Concrete
olishing is appropriate for supermarkets and warehouses
vhen changing ordinary tiled floors.

Maintenance of polished concrete is very cheap, because
iere are a lot of means used for the polished floor
raintenance, Therefore, such surface will serve for a long
ime saving its primary properties.

CONCLUSIONS

The main factors for choosing the concrete floor surfaces
re the purpose of usage, costs and the required durability.

For analysis of polished concrete, some samples have been
made, It was found during the research that concrete surface
polishing makes concrete shining, beautiful and easily used.

When analysing the weariness values in the laboratory, it
has been found that the concrete floor polished by the 3000
grind abrasive got the biggest weariness value,

Polishing process makes concrete harder, thus diminishing
its wear and prolonging the floor surface serving time.

Having analysed the achieved results, we can conclude that:
concrete floor polishing is a technically and economically
effective process. Polished concrete floors are intended for
both small and high loads. They are good to use in the areas
where it is necessary to use a heavy cargo transport, for
instance, at warehouses, foodstuff manufactures, with easy
servicing and maintenance requirements,

Concrete floor grinding and polishing it is future for floor
overlaying, it hasn't got any covering which can be flaked
away, crumbled or worn out,

Polished concrete floors are worn-proof and look like a
natural stone or murmur. Due to the high hardness, weariness
and easy cleaning of polished concrete floors, they are
becoming very popular. The popularity has started because of
the development of new technologies and the Ilatest
achievements in chemistry, the knowledge about concrete and
concrete overlaying - all that allow making flooring works
better and faster. Moreover, polished concrete floors are the
most profitable floor solutions if considering installing as
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constant maintenance costs, all above mentioned properties
make concrete polishing an ideal solution in modemn
apartments and office buildings, public and industrial areas.

It is obvious that polished concrete today is one of the most
modern and profitable way of floor overlaying, and its
popularity is leading at floor surface market. It is the most
cost-efficient floor solutions from the functional and
economical aspects.

Polished concrete has quickly become one of the most
rapidly increasing tendencies in concrete floors’ sphere,

There were evaluated last technologies which appeared in
Latvia in the last time, types of concrete floor overlays and
protective coverings, the current situation as well as future
tendencies in this field were analysed, a technical and
cconomical efficiency of concrete floor polishing were
evaluated in the article, There are considered propertics of
concrete floor surface in the paper, as well as its suitability to
Latvian conditions. The purpose of the research is to find out
the physical properties of polished concrete floors, as well as
their weariness, efficiency, building costs, lifetime, visual
attractiveness, maintenance costs, surface overlaying methods
and usage of protective coverings, depending on the floor
usage specifics,
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Vitalijs Losis. Puletas betona gridas virsmu apstrades tehniskas un ckonomiskas efektivitates petfjumi

Rakstd izanaliz83 padreizjd situdcija, ki arT nakotnes redz2jums $ajd jomd, izvértéta betona gridas virsmu apstride ar pul&lanu tehniskd un ekonomiska
clektivitite, Durbll apskafitas puldtas betona gridas virsmas Tpadibas, to piemérotiba Latvijas apstikjiem. P&fjumu mérkis: noskaidrot ar pulésanu apstraditu
betonn gridas virsmu fizikilis Tpadbas, nodilumizturibu, efektivithti, ierfkodanas izmaksas, kalpo¥anns Taiku, vizublo pieviletbu, KopSanas izmaksns, kidos
virsmas apstrides metodes un aizsargparkijumi ir piclictojami atkarfdbd no gridu izmantosanas specifikas, Noskaidrot un salidzindt popularikos betona gridu
plrkldjumu veidus un materidlus, K3 T betona gridu apsteddes tehnolodijas.

Puldta betona pridas ir foli izturfgas un izskatds pde dablga akmens vai marmora. Puteicoties puléth betona gridu izeilajai cietibai, nodilumizturibai un vieglajoi
kop3anai, t@s k|ast populiiras, Popularitite radusies, pateicotics jaunu tehnologiju attistibai un jaunkajicm sasnicgumiem Tmija, zinkSanfm par betonu un betona
apstrade, kuras jauj lab3k un &trdk veikt darbus objektd. Turkidt pulétd betona gridas ir visrentzblakais gridas risindjums gan uzstddisanas, gan nepirtrauktos
uzturédanas izmaksu ziph, visas iepriek3minttés Ipadibas padara betona puldsanu par idefly risinfjumu masdienigi projektetiem dzivok|iem un biroju gkim,
sabiedriskajam telpim un industridlajim griddm, Betona giidu pultdanas process samozing (o nodilumu un pagaring gridas virsmas kalpotanas latky. Tas ir
izdevigakais risingjums gridai gan no funkcionald, gan ckonomiskd aspekta. Analizgjot ieglitos rezultitus, vir izdarit secinfijumus, ka betona gridas virsmu
apstrade ar puldsanu ir tehniski un ekonomiski efektiva.

Birramnit JTyene, IR0NOMANCCKART H TeXHAICCKAR IPHeKTHRHOCTE 06paGoTRIE MOBEPXHOCTH GETONHLIX NOIOD NOANPOBANNEM

Licnsio paGoTa ABIACTCA HOCACAOBEHNC MOABHBIIHXCA B NIOC/CIER BpeMA TeXHONOTHA 06 00padorke GETONHEIX NOMOB # HX JAUMTHLIX NOKPETHAX.

B cratee npoaMANMINPOBANA TEXYILAS CHIYAUMSE, PEUIHIYSMEE DPOSXTH! i pHacuue pmswmu ofnacw ofpaorkn noaepxuocTit (CTOHHEX nonoa
DOANPOBAIKNEN, PACCMOTPEHA IKOHOMMUECKMN It TeXHMueckes dddexrianocty ofpaloTkit NOBEPXHOCT BOTOMIMX NOAON NONIPOBANIEM I TIPHIOUIOCTE
TexHonorn anTaniicxim yeaoasam, B orathe nposomies neeaeaonakie obpabomrinoit noanposarnen GCTOHHON NOREPXHOCTI NOAA VIR BMACHCHHA TAXIX
BOKHEIX KAMCCTB, KaK, HIHOCOCTOMKOCTS, 3ATPATRE HA YCTEHOBKY, CPOK CyxOE, BHIYRTHHAR MPHAICKATCALHOCTE, CTOMMOCTS, B TAKKC MCTOAR ofpafork
GCTOHHON MOBCPRHOCTH I JAXOHOMEPHOCTE  NPHMCHAKIIMXCH TAULITHMX MOKPUTHI & 3anueuMoeT o1 cnewndutkit uenoasiosana nona. B pabore
HECHCROBANM CHONCTRA CAMBIX NONYARPHMX TEXHOAOMHA # MATCPHANON B NPOBEACHD MX DKOHOMIUCCKOS cpanuciue, Pacemorpennl ofinapyachiie
NPeHMYIIECTBA H NEAOCTATKH 06paboTRH GETOHHEIX NOJOB I HX NOKPMTHA,

[Tonuposanisie GeTOHHEIC NOMM OMCHB AOJOBCHHE W BLIFNRAST KAK HATYPRALHEIA KaMcHb HWAM MpaMop, Bnarofiaps HOBEIM TCXHONMOFMAM NPOIIHOACTER H
olpaGorn Gerona, IHaAM B 06ARCTH XHMMM, (10AHPOsaINILIA GeTonuuil mon ofAnLseT BLICOKOR TBEPAOCTHIO H HIHOCOSTORKOCTHIO,

TIpONCCe NOANPORKI YMCHBIIBCT IIHOS 1 YREANMUNACT CPOK IKCINYaTRI  [ropepxrocT, Kpose 1010, noauponaiime GeTONNME NONILE CEroinn annsomca
IKOHOMHHMCCKH HaubONCe BRIFOAHBIM PCIICHHEM IR YCTAHOBKM # IATPAT HA TexHMuecxoe ofcayxusanHe W yXOA DBAarofapa BRLEnepeyHCACINEIM
JOCTOMHCTBEM OHN CTARHOBATCA BCE (ONCE NONYAAPHLIM PELICHHEM 1A COBPEMCHHOMN XICHN B KEAPTHPUX 1 Opircax, OfCCTEEHHEIX MECTAX i MPOMBILLIEHHEE
ANAMAX. AHUUINPYR NOMYNCHILIC PEIYALTATLE MONHO YTBEPIRANTL, 410 00paborka noncpXHOCTH GETOMNMX NOJI0B NOHPOBANIEM ¢ IXOHOMHYELKON M
TEXHINECKOTT TOMKI TPEHI ROASCTER IDDERTINIOR.



