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Solution of the problem of Astana and other cities of Kazakhstan in the quality of
covering pavements and squares with concrete paving stones

Abstract: For the arrangement of urban areas and pavements, concrete paving stones are widely
used. To find out the reasons for the mass destruction of urban areas covered with concrete pavement
in Astana, the article considers ways of solving this problem and conducted technical supervision;
factors that should be taken into account when constructing concrete pavers: the quality of the
paving stone itself, the quality of the sand bed, the nature of the acting load on the pavement, the
special requirements for pavers, climate effects. The conclusive advantages of concrete paving stones
include: convenient size for various types of styling, high resistance to any kind of impact, durability
of use, natural color scale, as if created by nature itself, the possibility of repeated use.

Keywords: pavement, concrete paving stones, soil, defect, quality

The indisputable advantages of concrete paving stones include: a convenient size for a variety of
types of laying ("brick" masonry, "Christmas tree", "column", etc.); high resistance to any kind of
impact (chemical, natural, mechanical); durability of use; The natural color scheme, as if created by
nature itself; possibility of repeated use.

Durability - the shortest lifetime of concrete pavers - 25 years. Water leaves through sandy stitches
of a stone blocks in a substrate that does not allow to be saturated with a moisture and it prevents
its destruction. The paving stone does not allow to stagnate water, of course, if geodetic support
has been made to slope to the catchment.

Ecological compatibility of concrete paving stones is an indisputable major advantage in compari-
son with asphalt. Asphalt coatings damage the human respiratory system in the way that bituminous
and heavy oil vapor (heavy and harmful hydrocarbons) evaporates from the asphalt when heated in
summer, and these components are absent in the concrete paving stone.

The sun’s rays, reflecting from the almost black surface of the asphalt, heat it, it is because of
the asphalt that the urban residents feel so hot in the summer heat. On the contrary, in hot, sunny
weather, concrete paving stones only take away excess heat from the city’s heated atmosphere,
transferring elevated temperatures to the substrate of the coating and, thereby, provides greater
comfort to the citizens.

Repairability. Since in the case of repair (change, laying of communications), the paving stone
is easily disassembled and, upon completion of the work, is laid in the same place, and the lost
fragments are not significantly replaced with new ones.

A technical survey of the condition of paving stones in Astana was conducted to determine the
causes of intensive destruction of pavers.

One of the reasons for the defects of the pavement cobblestones is the failure to meet the require-
ments for the quality of pavers, which significantly shortens the service life.

It should be noted that the basic requirements for the quality of pavers are set out in State Stan-
darts('OCT) 17608-91 [1]. The normative documentation states that it must withstand at least
200 cycles of freezing and thawing, a squeezing load of at least 30 mPas, a moisture permeability
of not more than 5%, an abrasion resistance of not more than 0.7 g / cm?. Also, the State Stan-
darts('OCT) specifies the maximum permissible deviations from the given geometric parameters
and other characteristics.

The sidewalks unite one - the ground foundation and the quality of ground preparation. mainly
depends on the durability of the spreading structure. When walking through the avenues and
squares of the capital, even a cursory examination of the placer buildings revealed characteristic
signs of unprofessional activity (Photo-1):

68
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- lack of geodetic support of earthworks;

- violation of the rules for filling and compacting soil layers bases;

- Laying sand preparation with heterogeneous density;

- absence of incoming quality control of pavers.

Let us examine in detail each of the above violations of rules, norms and technological discipline.

F1GURE 1 — The site of the sidewalk along the Republic avenue. In the absence of a slope towards the drainage of rainwater,
sediment of a poorly prepared soil base and, as a consequence, sediment of paving stones.

Defects of pavers caused by deformations of the ground base. In case of violation of
the rules of filling and compaction of the ground foundation and non-observance of technological
discipline, even with effective input control, the express method can not avoid deformation of the
spreading structure (pavers), although the quality of each individual pavilion is good. The foundation
for the pavers should be a primer without inclusions of subsidence or abrasion [3].

A distinctive feature of subsidence soils lies in their ability to be tensed from their own weight or
external load from the foundation with increasing humidity - soaking gives additional precipitation,
called sagging.

Sedimentary soils include loess, loess-like sandy loam, loams and clays, some types of cover loam
and sandy loam, and in some cases fine and silty sands with increased structural strength, loose clay
soils, industrial waste products (grate dust, ash, etc. .), ash deposits, etc.

Fluffy soil is a soil that is prone to frost whipping. The value, which shows how much the ground
is prone to whipping, is the degree of frostiness, which is defined as the relative change in the volume
of the soil during freezing:

E = (H-h) / h,

where E - degree of heaving, H - height of frozen (swelled) soil, h - height of soil before freezing.

The degree of graininess indicates the amount by which the soil volume changes during freezing.
Punches are called soils, in which the degree of ripeness is more than 0.01, i.e. it is such a soil, which
when frozen to a depth of 1 m increases in volume by more than 1 cm.

Which soils are fluffed?

The fluffing is due to the fact that the moisture in the soil freezes and as is known, ice has a lower
density than water, and therefore occupies a larger volume. An increase in the volume of water
during freezing leads to puffing, so which soils are soils and which do not, depends on the water
content in them: the more it is in the ground, the more it swells [1]. All fluffed soils are clayey,
clay, loam and sandy loam. Unlike sand, clay has many pores and retains moisture well, water does
not percolate between the smallest particles of clay and does not go to deeper layers of the earth.
Therefore, the greater the clay content, the more soils are become fluffed.

At the photofact - 2. clearly visible precipitation is quite high quality paving stone, after the
subsidence of subsidence loam. Accidents in professionally composed technological chains should
not be. When the soil foundation is poured, the soil must be homogeneous in composition without
inclusions of the sludge loam and clayey clay, and is laid only by horizontal layers. The thickness of
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Ficure 2 — After the first cloudburst, the section of the ground base from the sinking loam sagged, followed by sand
preparation and paving stones.

each layer to be laid should correspond to the operating parameters of the soil compacting machine
and the type of soil. If the main technological requirements are not fulfilled, defects of the pavement
carpet of the sidewalk or city area arise due to deformation of the poorly prepared ground base
(uneven sediment in areas with different ground densities, or presence of inclusions of subsidence or

fluffiness).

Ficure 3 — After laying passed three years: 1 - porous paving stones in cracks - moisture in the pores and frost of its
destruction, 2 - high-quality paving stone, dense in its original form, 3 - paving stone slightly porous, showing signs of
destruction.

Defects of pavers caused by the lack or formal functioning of the incoming quality
control. Everything always begins with an input control of the quality of materials, products and
semi-finished products coming to the construction site. The fact that there was no entrance control
when accepting the pavers was spoken by flashy photofacts. In the picture - 3. the initial stage of
destruction of substandard pavers is clearly visible. Melt water "divided" into conditional grades
adopted pavement without the entrance control: 1st grade - pavers with dense structure, frost-
resistant, so there are no pores that absorb water, paving stones dry, without a single cracks; 2nd
grade - pavers with medium density, less frost-resistant, has small pores, so it is slightly moist in the
picture and already has microcracks; 3rd grade - paving stone does not have dense structure, porous
and not frost-hardy, in the picture it is all wet and has cracks. - this is a clear marriage, which was
reviewed at the time of acceptance, when there was no incoming quality control, and it took only 3
years [2].
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FiGURE 4 — After laying pavers passed five years: 1, 2, 3 - quality paving stone, dense in its original form, the rest of the
paving stone has both signs of initial destruction and intensive destruction from waterlogging and frost damage

At the photofact - 4 a part of the sidewalk, operated for about five years. By this time the
substandard paving stone completely collapsed (80%). In good condition paving stone of the first
grade, (with a dense structure, frost-resistant), it was only 20%.

Solution. Of all the problems leading to defects in the coverage of sidewalks and squares of
Astana, the most massive and visible to every Astana resident is the rapid destruction of the concrete
pavers, which became possible with the imperfection of the existing way of organizing the entrance
control of the quality of the concrete pavers.

We have developed a very simple method of continuous entrance express - quality control of all
incoming batch of concrete pavers, which requires 20 to 30 min. for checking the quality of one
batch of paving stones with at least 300 pieces. It is necessary to spread out the paving stones on
the ground (in the summer) and moisten (spraying from the hose with the spray nozzle) with water.
After spraying, all the paving stones will darken. After 2 minutes the paving stone of the 1st grade
will be dry, the rest are still wet. After 4-5 minutes there will be a dry cobbles of the second grade,
the remaining paving stones, still quite wet and there is a fault (loose, porous structure, non-frost-
resistant). The method of express testing is simple, reliable, and the main advantage is that in a
very short time (up to 30 minutes) you can reliably check a large batch of pavers.
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Acrana >xone KazakcTanHbIH 6acKa KAJIaJIapbIHbIH, aJaHIIAJIaPbIHAAFBI YKOHE YKasly >KO0JIJapPbIHAAFbL
TeceJireH 6GeTOH Tac TeceyiluTepiHiH canacbl MaceJsiesIepiH 1Henry

Annoranus: Maxkanaza Kaja imiHZeri ajanimajgapra TOCeJeTiH OEeTOH TaCc TOCEYINITEpiHIH Tecey calacblHa, OJIap.Ibl
Tecey OGApBICBIHIA apHAMBI TAJIANTaAP/IbIH, TOIBIPAK, HEri3/epiHiH >KoHe TYCEeTiH KYIITIH, COHIA-aK KJIMMATTBIK 9CEePJIePIiH
eckepinmeidTinairi keHinge afiTeurran. MoceseHi mienry »KoJsigapbl KapacTBIPBUIFAH, AFHU AcTaHa KajaCchbIHIA TOCEJINeH
Tac Teceyilrepre KapKbIHIbI Typie Oy3buLly cebebiH aHBIKTAy MaKCaTbhIHIAA TEXHUKAJBIK TeKcepy Kyprizinren. Beron
T'bOCEHINIIHIH HEri3ri apThIKIIBLIBIKTAPhl MbIHAJIAPIAH YPAJAbl: CTHIIbAEYIIH SPTYPJIi TYpJepi YIIH MeJIepepiHiy KoIalIbl
0OJIyBI, KE3-KEeJIPEH dcepJiepre KAapPChUIBIFBIHBIH ToTen 6epyi, maijajanyia y3ak Mep3iMmre »KeTyi, TAOUFU TYC raMMaCBhIHBIH
MacIITaOTHUIBIFBI, KalTa Haijajany MYMKiHJIr.

TvyitiH ce3aep: Xkasiy»KoJj1, 6ETOHIBI TAC TOCEYII, TONBIPAK, aKay, Cala.
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Pemenne npobaemsr Actausl n Apyrux roponos Kasaxcrana mo Ka4ecTBy HOKPBITHS TPOTYapoOB M ILIOILALEH
6eTOHHOM OpycyaTkoOi

Awnsoranus: lns ob6ycTpoiicTBa TOpPOACKUX ILIOIIALEHl M TPOTYapoB IIHPOKO HCIOIb3yeTcs: OerToHHas Opycuarka. s
BBISICHEHUsI [IPUYUH MACCOBOIO pa3pyLI€HUs] FOPOJICKUX IUIOMIaell, HOKPBITEIX GeTOHHON 6pycyaTkoil B r. Acrane. B crarbe
PaCCMOTPEHBI IIyTH PEIIEHUsl JAHHOH IPOOJEMBl W IPOBEIEH TEXHUYECKHUI HAI30P; PACCMOTPEHBI (PaKTOPBI, KOTOPLIE
Ha/I0 YYHUTBIBAThb IIPH yCTPOHCTBEe OETOHHOU OpyCcYaTKU: KadeCTBO M3TOTOBJIEHUsI CaMOW OpyCYaTKH, KadeCTBO II€CHAHOI'O
[TOICTHUJIAIONIETO CJIOsI, XapaKTep NeHCTBYIOIIEH HArpy3KH Ha OpyCUaTKy, CIEIHaJbHble TPEeOOBAHIS, MPEIbABIISIEMbIE IIPU
ycTpoiicTBe OpycyaTKH, BiusHUE KiauMaTa. K HEOCIIOPUMBIM TOCTOMHCTBaM OETOHHOM OpyCYaTKH OTHOCUTCS :yJOOHBIN pa3Mep
IJIsT PA3HOOOPA3HBIX BHUIOB YKJIAIKU, BHICOKAs YCTONYIHUBOCTD K JIIOO0TO pOZa BO3AEHCTBUSM, HOJTOBEYHOCTH UCIIOIB30BAHNUS,
eCTeCTBEHHAsI I[BETOBas raMMa, CJIOBHO CO3JaHHAasl CaMOi IPHUPOAO0#l, BOSMOXKHOCTb HEOJHOKPATHOI'O HCIIOJIb30BAHUS.

KuroueBnle ciioBa Tporyap, 6eToHHas 6pycyarka, IPyHT, AedeKT, Ka4eCTBO.
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«JI.H. 'ymuniseB arpinmarsl Eypasusi yaTThIK yHUBepcuTeTiHiH Xabapuibicbl. TeXHUKAJIBIK FBIIIBIMAAD >KOHE
TEXHAJIOTUSJIAP CEePUSIChI» >KYPHAJIBIH/A MaKaJIa >KapusJjay epe>keci

1. 2Kypnuan makcarbl. TexHuka >KoHe TEXHAJIOTUSIHBIH GapiblK GarblTTarbl (ecenTey TEeXHUKACHI, KYPBLIBIC, COYJIET,
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2. ZKypuanna mMakasa »Kapusijiaylibl aBTOp MaKaJlaHbIH KOJI KOWbLIFaH Oip JaHa Kara3 HYCKACHIH I'bLIbIMU 6aCBLIBIMIAD
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HyCKaJiapbl 6ipzeit Gosymapsl KaxkeT. Makasasap Ka3ak, OpbIC, aFbLIIILIH TiJIIepiHIe KaOblIIaHa bl

3. ABTOpAbIH KoJI2ka30aHbl peaakiusira >Kibepyi makamnaubig, JI.H. 'ymuniaeB arbiHaarbl Eypasusi yiaTThIK
yHuUBepcuTeTiHiH xabGapiibicblHAa OGacyra KediciMmiu, mieres TijiHe ayaapbuibill KaiiTa GacbLIybIHA KeJricimin
Oinmipeni. ABTOp MakaJlaHBI peJlaKIMsiFa >Ki6epy apKbLIbl aBTOP TypaJibl MAJIIMETTiH, AYyPBICTBIFbIHA, MaKaJja
KellipiaMereHgirine (mjarnarThbiH >KOKTBIFBIHA) »KOHe 6acKa Ja 3aHCBI3 KelllipMeJsepAiH »KOKTBIFbIHA KelijigeMe
Gepeni.

4. Maxkasanbiy, KesteMi 18 Gerren acnayra tuic (6 Gerren Gacram).

5. MakajiaHbIH KYPbIJIbIMbI

FTAMPK http://grnti.ru/

Aemop(nap)dvir, ambvi-sHcons

MexemeHin, moavi, amayst, KaAacsvl, memaexemi (erep aBTopyap 9pTypii MeKeMeJe KYMBIC »KacalTeiH 6oJsica, OHJA
Op aBTOP MEH OHBIH, )KYMBIC MeKeMeci KacblHa Gipaeit 6e/ri KOMblILy Kepek)

Aemop(aap)der, E-mail-vt

Maxana amayve

Annomayus (100-200 ces; dbopmMysacei3, MakajlaHblH aTayblH MeNiHIIe KaliTasaMaybl KaxkeT; oaebuerrepre ciaremesep
6oIMayBl KarKeT; MaKaJaHbIH KypPbUIBICHIH (Kipicne /MakasiaHbH MakcaTbl/ MiHIETTepl /KapaCThIPBUIBII OTHIPFAH CYPAKTHIH
TapuXbl, 3€PTTEY OICTEPl, HOTHIKEJEp/TaJKbliIay, KODBITHIHIBI) CaKTall OTBHIPHI, MaKaJAaHbIH KbICKAIla MasMyHbI Gepiayi
KAKer).

Tydin ceadep (6-8 ce3 He ce3 tipkeci. TyiliH cesmep Makasa MasMyHBIH KODPCETil, MeHJiHIIE Makaja araybl MeH
aHHOTAIUSIAFbl CO3/ep/ll KairamaMmail, Makajia Ma3MYHBIHIAFbl CO31epal KoJsigaHy KakeT. COHBIMEH KaTap, aKIapaTThbIK-
i3nectipy Kyiesepinjie MakajgaHbl XKEeHII Tabyra MYMKIH/IK GepeTiH FhUIBIM cajlajapblHbIH TEPMHUHJEPIH KOJJAHy KaxKer).

Hezizei wMmomin MaKaJaHbIH MakcaTbl/ MiHZETTepi/ KapaCTHIPBLIBII OTBIDFAH CYPAKTBIH TapUXBl,  3€pPTTEY
9J1icTepi,HoTHKEIED / TATIKBIIAY, KOPBITBIH/bI 60IIMIEPIH KAMTYbI KarXKeT.

Tabauua, cypemmep — aTajlFaHHAH KeiliH OPHAJIACTBIPBLIAJIbI. Op Tab/IUIA, CypPeT KAChIH/a OHBIH aTajIybl O0JIybl KAXKeT.
Cyper allKbIH, CKAHEPJIEH OTIEreH GOJIybl KEPEeK.

Makanagarsl popmyaaaap TEK MITIHIE OJlapra clireMe Gepijice FaHa HOMEDJIEHE .

2Kanmer kongansicta 6ap abbpesuamypaaap MeH Kvickapmy.aapdar Gackaaapbl MIHIETTI TypAe ajFanl KOJIJaHFaHIa
Tycinaipinyi 6epinyi kaxker. Kapotcvinali Komex mypaas, aknapar Oipinimii 6erre KepceTiiei.

Odebuemmep Mmizimi

Moringe saibuerTepre ciremesniep TiKXKaKIIara ajablHaapl. MoTiHgeri onebuerrep TisimMiHe cirremesniep/ i HOMEpJIEHY1 MOTiH e
KOJIZAHBLIYbIHA KATBICTBI XKYPrisiijie: MoTiHIe Ke3/ecKeH debreTke aralikpl ciareme [1] apkpuibl, exinmi cinreme [2] apKbLibt
T.C.C. XKYprisinesi.

Kiranka >kacajaTblH cliaremesepe KOJJaHbUIFaH 6erTrepi Je KepceTinyl kepek (Mmbicassl, [1, 45 Ger]|). 2Kapusinanbaran
eHOekTepre ciaremesnep kacaimaiabl. COHBIMEH KaTap, PeleH3UslaH OTHeNTIiH 6acbUIbIMIapFa Jla ClaTeMesep KacajMa bl
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
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3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.
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find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
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[IOCTABUTH OJMHAKOBBII 3HAYOK OKOJIO (haMHJIMKM ABTOPA U COOTBETCTBYIONIECH OpraHu3alIyn)
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Caenenus 0 purarcosoti noddepotcke pabOThl YKA3BIBAIOTC HA MEPBOIl CTPAHUIE B BUJE CHOCKH.
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6. Pykonuce no/nkHa ObITh TIATEJBHO BBIBEpEHA. Pykonucu, He COOTBETCTBYIOIUE TEXHUYECKUM TPeOOBaHUAM, OYyIyT
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