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PRODUCTION OF PAVEMENT SLABS USING SEMI-DRY VIBRATION
PRESSING TECHNOLOGY

Abstract. This article discusses the production technology of paving slabs using semi-dry
vibration pressing. This technology is one of the most effective and cost-effective in the
manufacture of small-piece concrete products. The use of a semi-dry concrete mix allows for
high density, strength, and wear resistance of finished products. The simultaneous action of
vibration and pressing ensures uniform distribution of the mixture and high-quality molding of
the products. The paper provides a detailed analysis of the key parameters of the technological
process: the composition and consistency of the concrete mix, compaction pressure, vibration
frequency, and molding duration. Comparisons with other methods of paving slab production
are provided, and the advantages of this method in terms of productivity, cost, and
environmental safety are substantiated. Recommendations for process optimization and raw
material selection are also offered to improve product quality and reduce costs. The research
results can be used in practice by enterprises engaged in the production of paving slabs and
other vibration-pressed building products. The article considers current problematic issues in
the production of paving slabs using the semi-dry vibration pressing method, provides an
overview of the process line, and analyzes the materials used. An assessment of the production
problem area is provided. The results of the study are presented. The causes and consequences
of using materials with specific characteristics and rheotechnological properties are identified.

Key words. Paving slab, vibration pressing, modulus of elasticity, strength class, frost
resistance.
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JKAPTBLIAN KYPFAK JIPLJIAETII ONPECTEY TEXHOJIOT USICHI
APKBLJIBI TPATYAP IJIUTAJIAPBIH OH/IIPY

Anoamna. byn wmakanaga KapTbulail Kyprak Iipul TpecTey apKbUIbl TpPOTyap
MU TAIApbIH OHIIPY KapacThlpblaaasl. byl TexHomorusa ycak 6eToH OyHBIMIApBIH Kacay YIIiH
eH THUIMJII K9HE YHEeMJI TEeXHOJOTHsHBIH Oipi Oonbinm Tadblnansl. JKapTeinail Kyprak OeToH
KOCIMAChIH NaijanaHy JAaiblH ©HIMJEp/e >KOFapbl ThIFbI3ABIKTBI, OEPIKTIK IEeH TOo3yFa
TO3IMAUIIKTI KaMmTamachl3 eremi. ipun meH npecreyil Oip yakbITTa KOJAAaHY KOCIIAHbIH,
OipKenKi TapajdyblH >KOHE ©HIMHIH JKOFaphl carajbl KaJbIITaCYbIH KaMTaMachl3 ETeli.
JKymbIcTa Heri3ri TEXHOIOTHSIBIK apaMeTpaepAlH erkel-Ter kel Tanaaybl oepiiareH: 0eToH
KOCIAChIHBIH KYpaMbl MEH KOHCHCTEHLMSCHI, ThIFbI3[[Ay KbICBIMBI, IIPUI KULIII IKIHE
KaJblnTay y3akTbirbl. Ko TecemiepiH eHAIpydiH ©Oacka 9icTepiMEH  CallbICThIPY
KApacTBIPBUIFaH KaHEe OyJ1 9MICTIH OHIMIUTIT], KYHBI KOHE SKOJIOTHAIBIK KayIIci3airi O0MbIHIIA

[E——————————— s ., ,C,”°”>”  °°6 >- >,
Ne3 (35) 2025 https://ojs.wkitu.kz/ 622



BKUTY XABAPHIBICHI. FouibiMu #KypHai ISSN 2706-6266
BECTHUMK 3KHUTY. Hayunsrii :xypuan ISSN 3007-1062
BULLETIN OF WKITU. Scientific journal ISSN 3007-1070

apTHIKIIBIIBIKTAPhI 10METIeHTeH. OHIM canachlH jKaKcapTy JKOHE IIBIFBIHAAP/IBI a3aiTy YIIIH
NPOLECTI OHTAMIIAHJBIPY JKOHE LIMKI3aTThl TaHaay OOMBIHIIA YCHIHBICTAP Ja YCHIHBIIA/bI.
3eprTey HATHXKENEpl TPOTyap IUIMTANapblH koHe Oacka Ja AIpll MPECTeNreH KYpPbLUIbIC
OyHbIMIapblH  ©HAIPDYMEH AaiHAJIBICATBIH KOMIIAHHSJIAP/bIH PAKTHKAIBIK KbI3METIH/IE
KOJIaHBUTYbl MYMKiH. JKapThimali KypFak dipia MpecTey dIICIH KOJJaHa OTBIPBIN, TPOTyap
IUIMTKAJapbIH OHIIPYICri ©3eKTi MpodieMallblK Macelenep KapacThIpbUIadbl, ©HIIPICTIK
JKeJire 1101y MKacaia/ibl, COHJ1al-aK NaiiiajlaHbUIaThIH MaTepualliap Tajjianajsl. OHaipicreri
Macesnenepaid npodieMainsik epiciHe Oara 6epineni. JKyMbICTbIH HOTHKETEP] YCbIHbLUIFaH. bi3
Oenrimi Oip cumaTTamanapel MEH PEOTEXHOJNOTHSUIBIK KacHeTTepi ©Oap Marepuanaapisl
naiananyIelH ce0enTepi MEH caaaapbliH aHBIKTAIbIK,

Kinm ce30ep. Tporyap niuTa, IIpii Npecrey, IKYKaIbIK MOAYI1, OEpIKTIK Kiackl, as3fra
TO3IMILIIK.
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MNPOU3BOACTBO TPOTYAPHBIX IVIUT 11O TEXHOJIOI'MH
MOJYCYXOI'O BUBPOITIPECCOBAHUA

Annomayus. B ctatbe paccMaTpUBaeTCsl TEXHOIOTHS MIPOU3BOACTBA TPOTYAPHBIX MIHT
METO/IOM TIOTYCyXOoTro BHOpompeccoBanus. Jlannas TEXHOIOTHs SBISETCA OHON U3 Hanbomee
9P dexTHBHBIX M DIKOHOMHYECKH 1eJIeco00pa3sHbIX IMPH HM3rOTOBICHHU MEJIKOIITYYHBIX
OeToHHBIX U31enuil. [IpuMeHeHHe nonycyxoilt 0eTOHHOH cMecH M03BOJIsET J0OUTHCS BBICOKOH
MJIOTHOCTH, TPOYHOCTH M M3HOCOCTOMKOCTH TFOTOBOHM MPOAYKIMH. 32 CYET OJHOBPEMEHHOTO
BO37€HCTBUSA BUOPALIMU U TIPECCOBaHUs 00€CTIEUNBAETCS PABHOMEPHOE paclpeie/ieHHE CMECH
U KadecTBeHHoe (opMmoBaHHMe H3aenui. B pabore mompoOHO aHaMM3UPYIOTCS KIIOYEBbLIE
rapaMeTpbl TEXHOJIOIHYECKOTO Mpoliecca: COCTaB M KOHCUCTEHIMS OETOHHOI cMecH, JaBlieHUE
[IPECCOBaHMs, YacroTa BHOpAalMM M IPOAOKUTENBHOCTh  (opMOBKHM. I[IpuBoasTcs
CpPaBHUTENbHBIE XAPAKTEPUCTHKU C JPYTMMHU CHOCOOAMH HM3TOTOBIEHMS TPOTYapHBIX IUIHT,
00OCHOBBIBAIOTCSl ~ MPEHUMYIIECTBA  PACCMaTpPUBAEMOrO0  METOAa €  TOYKH  3pEHHS
[IPOU3BOAUTENBHOCTH, CEOECTOMMOCTH M HKOJIOrHYeCcKoi OezonacHoCTH. Takxke npeyioxKeHbl
pPEKOMEH/IALMK 10 ONTHMH3ALHMHM TEXHOJIOIHYECKOro npoiecca u noadopy Chipbs € LENbIO
MOBBIIIEHHSI KaueCTBa MPOAYKIIMH U CHUKEHHS 3aTpart. Pe3ynbTarhl HecieoBaHus MOTYT ObITh
MCIIOIb30BAHbl HAa MPAKTUKE B IEATEIbHOCTH MPEANPHUATHH, 3aHUMAIOIIMXCS TPOU3BOACTBOM
TPOTYapHOH TUIMTKH M JIPYTMX BHOPONPECCOBAHHBIX CTPOUTENbHBIX H3Aenuil.PaccMoTpeHbl
aKTyaJbHbIE IPOOIEMHBIE BOIIPOCHI IPOM3BO/ICTBA TPOTYAPHOH TUIMTKH METOOM IOJIYCYX0T0
BUOpompeccoBaHusl, MPOBENEH 0030p TEXHOIOTHYECKOW JIHHMM, AHAIHU3 MCIONb3YEMbIX
MaTepuanoB. JlaHa oneHka mpoOlIeMHOH 30HBI MPOM3BOACTBA. [IpeacTaBlieHbl pe3ylbTaThl
pab®oTbl. BuisiBIeHBI MPUUUHBI M TOCNEACTBHS NPUMEHEHUS! MaTepUasoB C ONpENEICHHBIMU
XapaKTepUCTHKaMH U PEOTEXHOIOTHYECKUMH CBOHCTBAMH.

Knrueswie cnoea. TpoTyapHas niaMTka, BUOPONIpecCcOBaHHE, MOIY/Ib YIPYTOCTH, KIacce
MPOYHOCTH, MOPO30CTOHKOCTD.

Introduction. Since ancient times, people have laid roads for the convenience of moving
between settlements and transporting various goods for trade. Since then, new materials have
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appeared, such as asphalt, concrete, paving slabs, etc., and the need has turned into aesthetic
needs, a person’s desire to decorate a square, street or pedestrian area. Paving slabs and paving
stones are ideal for satisfying such desires. Now it is probably impossible to imagine city streets,
parks, squares, courtyards without paving stones. Its success and distribution are due to many
properties:

* A cheaper alternative to asphalt and non-specific concrete slabs.

* A large number of different configurations in shape and color.

* Workability.

» Maintenance.

* Can be used in any conditions, etc.

A few years ago, consumers were satisfied with ordinary paving slabs of standard shape
and gray color, but now the demand for something exclusive with a new color range is growing.

Materials and methods. Due to such popularity of paving slabs, many production facilities
have appeared, among which it is necessary to compete. Even when producing the simplest
tiles, a large list of questions and problems arises. Consider the production of classic gray
paving stones (size does not matter, product thickness is 60 mm)

The complete production is located in the city of Uralsk. METALIKA (Serbia) is
equipped with a production line for vibrating pressing. The line is equipped with a hopper with
2 compartments (Fig. 1), from which sand is fed along a belt to a mixer (Fig. 2), where the
mixture is prepared and the humidity is recorded, then the mixture is fed by an automatic trolley
into the hopper of the vibrating machine (Fig. 3), from where the finished, molded products are
sent and the temperature is controlled. humidity treatment chamber (Fig. 5).

Figure 1 - Bunker.

- _____________________________________________________]
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Figure 3 - Automatic trolley-type vibrating machine

Figure 4 - Carrier.
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Figure 5- Humidity treatment chamber.

The first thing you need to pay attention to is the material: sand, cement, water and,
possibly, some chemical additives. Starting with sand, you might think that everything is clear
here, but there are a huge number of sand quarries and the material of each will have different
characteristics. The most important indicators are the size class, size modulus and content.
additives, clay, etc. It is important that the sand is coarse and uniform. This, first of all,
significantly affects the strength characteristics of the product and, of course, changes its
appearance, various additives are immediately noticeable, in “fine” sand the surface is smooth,
but the strength and cement consumption are therefore unstable, while “coarse” sand gives a
uniform expressive structure and stable strength characteristics. [1] (Fig. 6) sand 1 is shown
with a density of P=1800 kg/m3 and sand 2 P=1550 kg/m3. It is important to remember that
sand can freeze in winter or be covered with heavy snow, and not all quarries operate in winter.

RN S0 gty 4

Figure 6 - Sand used

The next important component that plays the role of a binder is cement. We use Portland
cement CEM 1 42.5H.[2] It, in turn, has many varieties and physicochemical indicators: the
amount of mineral additives, the type of additive, the type of composition, the compressive
strength class, the rate of increase in strength, etc. The initial indicator, of course, remains the
strength class, but it is necessary to understand what is behind this characteristic. The increase
in the main strength occurs within 28 days, but this i1s not a uniform process. Therefore, the
manufacturer indicates the compressive strength of cement at the age of “2 and 28 days”. Of
course, it is impossible to calculate exact numbers, so there is a certain tolerance for them. It is
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also worth paying attention to the setting time. There are also chemical and mineralogical
indicators of clinker, but most of them are not standardized.

Also, many manufacturers add various chemical compounds, in our case, Mursan BVA
19 is used. This is a water-reducing additive for concrete and mortar mixtures. It improves
molding, compaction, frost resistance, front surface quality, reduces cement consumption,
efflorescence and adhesion to equipment. The dosage can vary, but the average is 0.4% of the
cement mass; for high-quality mixing, it is better to pre-mix with water. [4]

Despite the well-chosen materials, the following problems arise.

* Humidity. For consistent quality, it must be constant (we stick to 38%-39.5%). But due
to the instability of its level in the sand, it is difficult to choose the right amount of water and
the “chemistry” with it. High or low humidity can lead to sticking or poor formation of products
= defective products. [2] The optimal solution was to install Hydronix; with this device, you
can instantly monitor the humidity of the mixture and keep it within the specified limits. To
solve the problem fundamentally, inert materials must have a closed warehouse that maintains
a certain level of humidity regardless of external factors. MEST 17608-91 "Concrete paving
slabs" states

The water-cement ratio of vibration-pressed products should not exceed 0.4. If the ratio
is violated, water evaporates, voids appear, and strength characteristics decrease.

Figure 7 - Fault due to incorrect humidity.

» [t takes place in a steam chamber. The main thing is that the humidity is not lower than
90%, since it directly affects the cement hydration process, in which water molecules combine
with the molecules of cement components. Temperature plays a secondary role here, some
manufacturers provide the necessary humidity

"Room" temperature, which also depends on the season. It is also important to keep the
products for 2-3 hours before processing, otherwise "spider web" cracks will appear on the tile
surface (Fig. 7). It 1s also necessary to ensure a uniform temperature rise. This period will allow
to obtain the release strength (lower B22.5) on the 2nd day.[3]

Research materials and methods. Based on the results of all activities carried out from
February 2025 to May of the same year, the following results were obtained:

* Having tried to process several types of sand, we settled on a quarry near the Samara-
Shymkent highway. It met all the requirements, had a uniform structure, and most importantly,
it positively affected the strength of the products.

|
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* The minimum number of defects was achieved. The only remaining defects are related
to various technical specifications. It is very important to choose the vibration suppression mode
for the product with the selected compositions, depending on the configuration of the tile.[6]

* Reducing cement consumption while maintaining the required strength. According to
the tests

09/10/21, the mixture contains 147 kg of cement, the actual concrete grade is B40. And
the tests of 16.05.2022 also showed B40 with 110 kg of cement, according to MEST 10060-
2012, the minimum strength class for group A is B22.5, so the cement reduction will continue.

* According to MEST 17608-2017[5]. For our climatic zone, a frost resistance class of
F200 is required, according to the test results of 05.11.2024, the required class was achieved,
of course, these indicators are sufficient, but we plan to see higher indicators. [7]

* Our products comply with the requirements of MEST for the remaining characteristics.

1 Table — Characteristics according to Interstate standard 17608-2017

Ne Character Group A | GroupB | GroupC GroupD

1 Compressive strength class, not | B22,5 B25 B30 B40
less

2 Bending tensile strength class, Btd 3.2 Btd3,6 Btd 4,0 Btd 4,4
not less than

3 Degree of wear resistance, not G3 G2 Gl Gl
imore than

4 Minimum thickness of products, | 40* 60* 80* 100*
mm

5 The ratio of dimensions, not - 19% 4% Pk
more than

Conclusion.Using the example of the production of 60 mm thick gray tiles, we have
considered the main areas of preparation. In order to obtain the highest possible quality tiles
with low costs and a minimum number of defects, it is not enough to have high-quality
materials; You always need to take into account many factors: the time of year, the capabilities
and reliability of suppliers, the frequency and accuracy of maintenance, the technical
characteristics of the equipment, the responsible personnel, a qualified repair team, the
availability of necessary spare parts that cannot be purchased in a short time, and many other
important details.

Of course, contact with other manufacturers can prevent some problems, but much
remains strictly individual, and finding a solution can take a lot of time, which is a large number
of experimental batches, their implementation is problematic and can negatively affect the
reputation of the organization.
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