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Anoranisi. CraTTs TpHCBIYCHA aHaNi3y JOCBiAy OYIIBHHWITBA aBTOMOOUIRHHUX JOpIT 3
LEMEHTOOETOHHUM MOKPUTTSM B YKpaiHi mounHarouu 3 KiHus 40 - X poKiB MHHYJIOTO CTOJIITTSI AaHOTO Yacy.
HaBenmeHo . THNM KOHCTPYKUiH >KOPCTKOTO JOPOKHBOTO OJATY, ICTOPUYHUM OIJSA  KOHCTPYKLIN
aBTOMOOUTFHUX JOPIT Ta aepoApoMiB 3 IIEMEHTOOCTOHHHUM IIOKPHUTTSIM, HAWBaXIUBIMII HOBAIlil ¥y
KOHCTPYKITIIX ¥ TEXHOJOTIi JOpPOXKHBOTO IleMeHToOeToHy. HaBemeHo mpukianm miabopy CKiIamy
LEMEHTOOETOHHOI CyMillll JUIs YJIaIITyBaHHsI OETOHHOTO TIOKPHUTTS! aBTOMOOIIBHUX JAOPIT.

Beryn. fIk y 3arajgpHOICTOPHYHHMX, TaK i B 1CTOPHKO-TEXHIYHHX POOOTaxX NHTAaHHA PO3BUTKY
ABTOMOOUIBHUX JOPIC [0 TEHEPINIHBOrO0 Yacy MPHIUISETbCS HEIOCTaTHBRO yBard. Y OMyOJIiKOBaHMX
3arajJbHOICTOPUYHUX POOOTax MpO TyXKeBi 1 HABITH aBTOMOOUIBHI JOPOTH TOBOPUTHCS Majo, B OCHOBHOMY
yBary OpuAUISETHCS BOAHUM LUIIXaM 1 3a1i3HUYHOMY TpaHcropTy. L1{o BiTHOCUTECS 10 TUTaHHSA TEXHOJIOTIH
Oy[iBHHUIITBA aBTOMOOLIBHHMX IOpIr, 13 3aCTOCYBaHHSIM MarepiajliB Ta MEXaHi3MiB, BOHH B OCHOBHOMY
PO3TIISIIAIOTHCS JIMIIE B TEXHIYHUX podoTax [1].

Ictopis OyniBenbHUX PoOIT HAA3BUUAKHO c1ab0 JOCTIIKEeHa ICTOPHYHOIO Ta JOPOKHBOIO HAYKOI0. Y
TOH Jac € psan poOiT, aBTOpaMu SKUX OyJn 1H)KeHEepH a0 BUCHI - JOPOKHHUKH, BKITFOYAIOUH ICTOPUYHI JIaHi €
CIIeIiaTbHIA HAyKOBO-TEXHIUHIH JiTepaTypi [2].

Ines wiei cratTi 3’ siBUsaca naBHo. CovaTKy ii akTyajbHICTE OyJia 00yMOBIIEHA [IIHOBOIO KOHKYPEHTO
CITPOMOJKHICTIO IIEMEHTOOETOHHUX MTOKPUTTIB, OB’ I3aHOKO 13 3HAYHUM POCTOM IiHU Ha OiTYM Ta HE3HAYHOIO
3MIHOIO BapTOCTi HeMeHTy [3]. 3 iHIIoro 00Ky 3i 30LIBLICHHSIM 1HTEHCHBHOCTI PyXy Ha aBTOMAricTpaisax i
KUTBKOCTI Ba)KKMX aBTOMOOITIB y TPaHCIOPTHOMY MOTOLi 00’€KTHBHO BHHMKAIOTH IiJBHUILEHI BUMOTH /0
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MIITHOCT] i TOBTOBIYHOCTI MOKPUTTIB, O€3MEKN pyXy TPaHCIOPTHUX 3ac00iB 1 X MiHIMaJIbHOMY BIUIMBY Ha
HaBKOJIMIITHE cepenoBuie. HalOinpmiorn Mipoto MM BUMOTaM BiJIITOBIAal0Th IEMEHTOOCTOHHI ITOKPUTTSI.
OpHak 1MoJ1iT 0CTAaHHBOTO Yacy 3MYCHIIM TIOCTABHUTH Ha MEpIIie Miclle B 00TPyHTYBaHHI aKTYaJIbHOCTI 1€l CTaTTi
IHIly TOpUYMHY — CHEpPreTudHy Oe3NeKy JepikaBH, sKa 3a0e3NedyeTbcsi YacTKOBHM 3aMiICHHSIM
IMIIOPTOBaHOTO 0iTYMy ab0 Ha(TH, SIK CHPOBUHHM AJISl HOTO BUPOOHUITBA, HA BITYN3HSIHUN [IEMEHT.
[{eMeHTOOETOH - TOJIOBHHI KOHKYpeHT acdanbroberony. Tepmin cimyx0Ou 20 - 25 pokiB 10 PEMOHTY €
3BHYAWHUM Jisi ieMeHTo0eToHHnX NoKpHUTTiB B CIIA, a B Tomtanaii, HiMedunHu Ta ABCTpIi BiH YacTo
nepesuinye 30 - 40 pokiB, mo npubau3HO B 2 - 3 pasu Oinblle MIKPEMOHTHOTO TEPMiHY CIYXKOU
acdanbTobeToHy

ITig >KOPCTKUM PO3YMIIOTh MOKPUTTS, KOPCTKICTH 1 MIIHICTh SKOTO MPAKTHYHO HE 3aJICKATh BIJ
TeMIepaTypy, TPUBAJOCTI [ii HaBaHTa)KEHHA 1 BOJIOTOCTI, 1 caMe TakUM IOKPHUTTSIM € HEMEHTOOCTOH.
XKopcTkicTh 1 MiIHICTE acanbTOOETOHHOTO MOKPUTTS ICTOTHO 3HIDKYIOTHCS 3 MiJBUILEHHSIM TEMIEpaTypu
a00 30UTBICHHSM TPUBATIOCTI JiT HABAHTAXKCHHSI.

JlopokHIl 1IeMEHTOOETOH — HE TMaHares BiJl IBOX CHOKOHBIYHUX BITYM3HSHUX Oif, SIK OM KOMY 3
(baxiBIliB 1 KOPHCTYBAUiB JOPIr HE 37aBaNOCs iHaKie. [lomupeHicTh IeMEHTOOETOHY Ha JOpOrax B YChOMY
CBIiTi CTAaHOBUTH 3a pi3HUMU JaHUMU Jmtie Bix 10 - 60%.

Tak gani MOMMPEHHS IIEMEHTOOETOHHUX JIOPIT B JESKUX PO3BUHYTHX KpaiHaxX TaKi:

* Himeuunna — 12 tuc. xm abo 25% nopir Aep>kaBHOTO 3HAYCHHS;

* CIIA - 100 Trc. kM (B mepepaxyHKy Ha 2-X cMyroBy - 400 Tuc. km);

* VYkpaina — 2,1 tuc. km menme 1,3%, a mae Oytu He Menme 25 ... 30% 3aransHoi Mepexi ta 50% s
JIOpIT BHIIUX Kareropii (puc. 1).

100 -
80 ¥ IpYyHTOBI
60 - ¥ OpyKiBKa
40 - B Gise moce
M yopHe 1roce
20 - B acansToOeTOH
0 - B [[eMEeHTOOETOH
PO O NI IH LA DETO N NI DK
"D N R R’ N 'O N Q"R QA QT QL QX
WA AR AR AR AR AR

Pucynok 1 - IIpoTspkHICTE aBTOMOOUTBHHMX JOPIT 3arajibHOrO KOPUCTYBaHHS YKpaiHU 3a THUIIOM
HOKPHTTS
Figure 1 - The length of public roads in Ukraine by type of pavement

B Himewuuni 107151 MOKPUTTIB HAa MEPEXi JOPIr HEMEHTOOETOH : achanbToOeToH, cTaHoBMIA B 70-X
70% :30%; 80 - x 60%: 40%, npyra nonoBuHa 90 — x 38% : 62%, TOOTO MOCTIHHO 3pOocTalia i3 30UTHIIICHHM
HaBaHTaXEHb.
Mera cTatTi — npoindopmyBaTH (haxiBIliB i TPOMaACHKICTh PO JOCBi OYIIBHUIITBA IEMEHTOOCTOHHIX
Jopir mounHarouu 3 KiHug 40 - X poKiB MUHYJIOTO CTONITTS Ta HaJaTH HAWBaXKJIMBILI HOBALl y KOHCTPYKIIISIX
1 TEXHOJIOT1i JOPOKHBOTO IIEMEHTOOETOHY .

1. IcropuyHuii orisix TeXHONOTIi

[Tepi Hi’ TOBOPUTH PO HOBE, 3raa€EMO JIaBHO 3a0yTe cTape.
VYkpaina 10 20 — X pOKiB MUHYJIOTO CTOJIITTSI 3HAXOAMIACH Y CKIIJl Pi3HHX iMmepiii Ha nepudepii, Tomy i
PO3BHUTOK J0pir OyB BiamoBigHuii. OCHOBHA TpaHCTIOPTHA apTepis — rpyHToBuid Yymanpkuii Lnsax 3 Kpumy B
LEHTP 1 Ha 3aXigHy YKpaiHy, uyepe3 SKUH MOCTaBIsUIach Cijlb, HEPEBO3UIIMCH MPOIYKTH 1 XJ1i0 3aHenaB depe3
CTaH JOpir, SKi CTaBAJIM HENPOi3HUMHU B IEPiOj BECHSHOTO Ta OCIHHBOTO OE370pKKS Ta Uepe3 PO3BHTOK
3amizauni y 70 — 80 X pp. Munysnoro cromitts. [losBa aBTOMOOG1NIB 3 IBUT'YHAMHU BHYTPIIIHBOTO 3TOPSIHHS B
kiaui 1890-x Ta HacTymHa aBTOMOOLNI3alis CIPHUYMHWIA OYpXJIUBHHA PO3BUTOK AOPIr, B TOMY YHCIi 3
[IEeMEHTOOCTOHHIM TOKPUTTSIM.
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VY 1892 - banedonten (CLUA — mrar Oraiio) moOyqoBaHO CIOYATKy MIMIOXiAHY JOPIKKY, a MOTIM
BYJIULIIO 3 HEMEHTOOCTOHHUM MOKPUTTSIM. Ckian uemenrooetony LI: IT: 111 = 1: 1,5: 3;
[Nepmia cydacHa 6eTOHHE MMOKPUTTS MiCBKHX BYIHIb moOynoBano y 1905 p. B Yukaro ta B 1909 p. y Jletpoiiri,
CIIA. Hinsaku goBxuHOIO Outst 1,6 kM mpocimyxumu 60 pokiB. g momist Bij3HaueHa SIK CTOJITTS TIOSBH
MepIux OETOHHUX JOPIr.

[Mepmri pexoMeHmaii mo0 Oy IiBHUITBA OCTOHHHUX MOKPUTTIB BUHIILIH 1925 pik.

[epme aeponpomMHe GeToHHE MOKPHUTTS MOOynoBaHe B mTati Midiran y 1928 p. ta mr.. Oraiio B
1929 p.

[epma mepexka 6eronHux Marictpaneid (mpuomusHo 14 000 kM) 1926-1933 (Himeuunna) [3]. B
CIIA na 1930 p. 6yno modynoBano 59 064 kM Jopir i3 6€TOHY Ha OPTIAHIIEMeHTi [4].

[Mepmi pexoMenaarii o0 OyAiBHUIITBA OETOHHUX MaricTpanei - 1933 pik.

Ha Toii momenT B CPCP pexomeHryBasioch OyyBaTH IpyHTOBI JOporH [7]. YCmixu MpoBiTHUX KpaiH
Oynu mo0ayeHi 1 Ha MOYaTKy TpeThol m'stupiuku (Mana tpuBatu 3 1938 no 1942 poku) B Oyemomy CPCP
oYajocs OYAIBHUIITBO JIOPIT 3 HMOKPUTTIM i3 1ieMeHToOeToHy. OJHaK Ha yMOBax MICIIEBHMX MOpPO3iB IIpH
MEPE3BOJIOKEHHI I'PYHTIB, HEOAHOPIJHOCTI HEYKPIIUIEHOI OCHOBH i3 MICKYy, YKJIaJaHHS OCTOHHUX IUIUT
TOBLIMHOIO 18-24 cM, 3'€IHAHUX apMaTypOIO, BUSBUJIOCS HEBIATUM: MIOKPUTTSI IUBUIKO PYHHYBAIUCH [7].
[Mepmri aepoapomu 13 MIECTUTpaHHUX OCTOHHWX TUUT OymyBanuch micis 1945 poky (aepomopt XKynswm).
(Aepomopt bopucmine — III3I1C BilickkoBOTO CEKTOpY, po3idpana BY-813 B mporieci peKOHCTPYKIIii).

ITepma mopora 3 nemeHtobeToHy mouana OymyBatucs B 1949 pomi Ha minsHii Kuie — Kosens B
BonmHchkiit obnacri (puc. 2).

0)

Pucynok 2 — Cran ueMeHTOOETOHHOTO MOKpUTTA 4epe3 70 pokiB ekciutyaranii aBrogoporu Kuis —
Kosens kM. 50+300 (2004 pik): a) nuIsHKa B XOpOIIOMY CTaHi; 0) HAa BUCOKOMY HACHII 3 IO3J0BXHIMU
TpIIIUHAMU

Figure 2 - Condition of cement-concrete pavement after 70 years of operation of the highway Kyiv -
Kovel km. 50 + 300 (2004): a) the plot is in good condition; b) on a high embankment with longitudinal cracks

Beronni goporn B VYkpaiHi, sik i y BchoMy koiumHboMy CPCP, mopiBHSHO akTHBHO MOYaIH
posBuBanucs B 1960-1980-x pokax. Y 4YHcelIbHOMY BHUPaXCHHI aKTUBHO — L€ COTHSAMH W THCSIYaMU
KUJIOMETPIB, a He JIeCATKaMH, SIK OyII0 JI0 IIbOTO Ha mepe o i JIpyroi cBITOBOI BiliHH.

[MomroBxoMm mocnyxuB BizuT y CIIA renceka Mukuti Xpymosa. BiH OyB BpakeHUil sKicTIO W
MOIIMPEHICTIO OCTOHHUX JIOpIr 1 MO TMOBEPHEHHIO JOJOMY PO3MOPSIMBCS 3aKyIMUTH aMEPHUKaHCHKUI
0ETOHOYKJIaJATLHII KOMIUIEKT 13 KOB3KOFO onairyokoro. [1[o6 mommpuTy 1110 cripaBy Ha MPaKTHI, BITIU3HSIHE
MAaIIMHOOYAyBaHHs 1Mo 00pa3y ¥ Momo0i Iiel 4yI0-TeXHIKA HAAroJWI0 BUPOOHHUIITBO OSTOHOYKIIAIaviB 3
KOB3KOIO OManyOKo0, Npo(iloBAIGHUKIB 1 HIBOHAPI3HUKIB (31 CITIB OJHOTO 3 BITYM3HSHHUX (axiBLiB-
MPaKTUKIB y JoposkHEOMY O0eToni C.M. IlopTyranscekoro).

Jo cepenuan 70 -X pOKIB BIAIITYBaHHS OCTOHHOTO TOKPUTTS 3/IMCHIOBANIOCH B pelKopopmax.
BrpoOHHNKOM KOMIUIEKTY peHKOBHX MAIlUH Aj1s1 OyAiBHUITBA LIEMEHTOOSCTOHHUX OKPHUTTIB MIPOAYKTHBHICTIO
250 m / 3miny OyB Kopocrtencbkuii 3aBoj nopoxHix MmamuH “KoBTHeBa Ky3Hs”, sSKMH 3a0e3nedyBaB
npoaykiieto Beck CPCP [9]. B kommekT Bxoaumu: npodimosaisauk ocHoBu JIC -502A ([ 345A),i JAC -
5026 ([ 345B), posmomimoBaui nemenroderony JC -503A (J1 375A),1 AC -503b ([ 375B), mammHu
onopsmkysainbHi (JC -504A (I 376A),1 AC -504b ([ 376b), peiikodopmu 1-280-4M, Hapixuuk mBiB JIC —
510 (J1-903). Moaudikaris MamiH A - Juisl YKIaaKu cMyTd mupuHoto 7,0 M, a b — 7,5 M. Pobo4a nosxuHa
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peiikopopmu i3 3amkoM 4,0 M, 3aranbHa Maca BCi€i JTaHKU perkoQopMu i3 3’€IHAHHAMU 1 KiIuHOM 171,3 K.
[Iponec yknaganHs peiikoopM Ta BUCTABICHHS HEOOX1IHOI PIBHOCTI JyKe TPYIOMICTKUI, TOMYy MacnopTHa
MPOAYKTUBHICTh HIKOJIM HE gocsranachk (tadm. 1). IlepeBaroro OymaiBHUIITBA B pelikodopmax Oyio Te, II0
BHMOTH /10 OETOHHOT CyMilll, IPX TOrOYaCHIH AKOCTI J00aBOK, 0 JETKOYKIIaJaIbHOCTI Ta CKIIaAy Oy/IH MEHII
CTpoOri, HXK IIpH OyAIBHUITBI KOMITIEKTOM MamnH Autograde, skuii 3aBe3nu 3 CILIA Ta oTpuMaB mommpeHHs
31974 p.

Bxe 3 gapyroi monmoBuHm 70-X Oyno HaJaromKeHO BUPOOHMITBO TYCEHWYHHMX MAIIUH IS
HIBHIKICHOTO OyAiBHHMLTBa aBToMOOUIEHUX fopir JIC — 100 Ha bpsancekomy 3aBoni nopoxsix Mamud [10].
Ho xinog 80 — X Ha OCHOBI JOcBiny OyniBHUITBa Oyno cOpMOBaHO HOPMATHUBHY 0a3y Ta 3aTBEpAKEHO
BIJIMTOBITHI CTAHIAPTH.

Tabmuus 1 — IopiBHAHHS TEXHOJOT1H BIAITYBaHHS [IEMEHTOOETOHHUX TIOKPHUTTIB
Table 1 - Comparison of technologies for the installation of cement-concrete pavements

Cxema BIIAIITYBaHHS Mapy XapaKTepUCTHKH O06nanHaHHS
!;’ﬁ, Yemanodna pease - poge Uvnmue pease- pogm ‘ 60—80p0KI/I lBeTOHoyKﬂa;[aana
' 1 VYnamTyBaHHA mammHa  JIBO-7,5;
u/6eT0HHoro 2.Hapizuuk IIBIB
5 oKpuTTs penbcopum | JJHIIIC-60-3M;
& koMiuiektoM  JIbO- | 3.beToHOYNOpAIXYB
g 7,5. IIponykTuB- | anpHa MallliHa
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E , 5 =100-120 M 3a 3minHy. po;no/:[iny
[T T T T Ty | AOPOTH  IIMPHHOIO | IITiIBKOYTBOPIOIOYHX
- . T Z 7,5 M) MaTepiaiiB
e I~ 155w _l_!f’r.?f = I55n
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\ \ \ \ \ \ / , | llIBunkicue nineHuk JIC-98, 2.
T ﬁ ¥ "‘1:- \ r T % OyIiBHUIITBO betonoyxnanansHUK
2} }\-{Q—G x]— H) L KRN NN { : g@ "w komruiektom JIC100 | IC-100,
%1 : it : ! | B xoB3HuX (opmax. | 3.beroHOynOPSIKYB
' : - ———— | Mupuna  b=7,5m. | anbHa mammna JIC-
(N - I f: # | TopmuHa h= 26cm. | 105
‘ ITpoayKTHBHICTE
\ \'“,:\‘ﬁ:&, 120-150 m/rom (L
4 =500Mm JIOporu
IIIPUHOIO
7,5M/3MiHa)

Hepnoutikn ynamryBaHHS IEMEHTOOETOHHOTO ITOKPUTTS PEUKOBUM KOMILIEKTOM.

1. Benuka KijbKiCTh TPYJOBUTpAT IO BIAIUTYBaHHIO pedkopopm, Ta 6eToHHOro MOKpHUTTA (1o 100
pOOITHUKIB).

2. Hu3bka npoayKTHBHICTh OETOHOYKIIaIaIbHOT TEXHIKH.

3. HapizanHs mBiB HOXEM 3 3akiankoro I3omy, ta Hapizunkamu 3 JHIIC-60-3M 3 ¢poHTadbHUM
pi3aHHSM.

IlepeBara mBUAKICHOrO Oy IiIBHUIITBA.

1. BuHaxig 6eToHOYKIIa1aua 3 KOB3HOIO ONMaayOKoI Ha TYCEHHMYHOMY XOJi (TICpITHil 3ammpaItoBaB y
1949 p. B mr. AtioBa, CIIA), crago peBOMIOIIEI0 B TEXHOJOTii OyMiBHHIITBA OCTOHHUX IOKPHUTTIB,
aBTOMATU3yBaJl0 BCi poOOYi mpouecu ykiagaHHs OeToHy. Taki ykiaganbHUKY 3a0e3MeUeHi aBTOMATHIHOIO
CHCTEMOIO IOJIOKEHHSI POOOYMX OpraHiB Ha 3aJaHOMYy MPOCKTHOMY piBHI, 10 3a0e3rneduye CTaOuIbHY
HEOOXiZAHY PIBHICTh MOKPHUTTS + SMM, Ta TOBIIMHY 3 AOMYCKOM *1cM.

2. Bunaxin Hapikuuka IIBiB 3 OOKOBMUM pi3aHHSM Ha rimbOuny 1/3, 1/4 h, Ta Ha BClO TNMOWHY
QJIMa3HUMHU JAUCKaMHU.

Henoaikn. HemoxnuBicTe poOOTH B CTHCHEHHX yMoBax. HeoOximHWi peTenpHHM mimbip cKiIamy
JKOPCTKOT cyMmimi 3 0OOB’S3KOBUM BHKOPHUCTaHHSM OOOABOK IUACTHU(IKATOPIB Ta MOBITPOBTATYBAJIBLHHX
n00aBOK JJIsl 3a0€3IEUEHHS CTIMKOCTI CTIHOK Kpal IOKPUTTS IICIsA IPOXOKEHHS KOB3HOI OMNMaTyOKH.
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HeoOxigne perenbHe BiOpyBaHHS CyMillli 3 BUKOPUCTaHHSM TTHOMHHUX BiOparopiB. [lutanHs yxmaganHs
LIBIB PO3IIMPEHHS € CTPUMYIOUHM B TPaIULiHHINA TEXHOJIOTI] IBUAKICHOTO OYiBHUIITBA.

Crin 3a3Ha4MTH, MO KYNUBIIN YKIATATBHUKH, HEe Npuadamu remeHToOeronHi 3aBoau(Ch-164
(uKmiuHOi A1iT) — mpoxaykTuBHicTs 120 M3 /rox mo tumy amepukancbkoro PEKCA (rpyma 6 m*), CB-109
(aenepepsHoi aii) - 120...140 m*/ron, CB-118 (menepepsHoi aii) — 220...240 m*/rox — ycranosku Oyiu B
cucremi MinTpancOymy 3okpema i y BY-813 - CB5164 ta C5109 — 3aransna npoxyktusHicts 200 M/Tox).
Biarak xopucTyBamucs 3aBOJIaMH BITYM3HSHOTO BHUPOOHHUIITBA MPOTYKTHUBHICTIO KiJbKa COTEHH KYyOIYHHX
METpiB Yy 3MiHY, TOAI SIK MPOAYKTHBHICTh YKITAaJaJbHUX KOMIUIEKTIB CTAHOBHJIA THCAYY - B KyOOMETpiB
OeToHy 3a 3MiHy. Y Takuil crnocid BUHUK AnCOanaHC MiX MPOAYKTHUBHICTIO JIAHOK OJHOTO TEXHOJIOTIYHOTO
JIAHITIOTA, 10 HE JO3BOJIMJIO B IMOCTIHHOMY M CTAOLTPHOMY PEXKHMI MIATPUMYBATH BUCOKI (10 1 KM y 3MiHY)
TEMIH YKJIaJaHHsI OETOHY B JOPOXKHE MOJIOTHO, SIK 103BOJISIE TPOAYKTUBHICTD BEAYy40i MAIIWHH.

3aiimaTrcsi OyAiBHULTBOM OETOHHHX JIOpIr Y Ti 4acu Oyio JOpYydYeHO MEpeBa)KHO MiANPHEMCTBAM
Mintpancoyny CPCP, skuit OyB OcHameHWH SK HAWKpaIol TEXHIKOIO, Y TOMY YHCII 3aKOPIAOHHOTO
BHPOOHMIITBA, TaK 1 BACOKOKBAJi(hiKOBAaHUMH 1HKCHEPaAMHU.

ByniBHUITBO OETOHHMX IOpIr HacaMmepes pPO3rOpHYJIM Ha BaXKIMBUX 1 HampyXeHUX Y
TPaHCHOPTHOMY 3HAa4YeHHI HampsMKax. [IpukmazoM Takoro poxy MOKHa Ha3BaTH gopory Mocksa-
Cimdeporonb, MockBa-Bonrorpan i 6araro immmux. Ha Teputopii Ykpaiam Ha mopo3i Mk XapKOBOM i
HoBomockoBCcbKOM, siKa KOJIMCH Oynia yacTHHOIO Aopord MockBa-CiM¢epononb, MU i€ CHOTOIHI MOYXKEMO
M00aYNTH NOPIBHSHO MPOTSHKHI TUIAHKY 3 OeTOHHUM HOKPHUTTAM (Oimbie 100 km).

[HmmM Miciem, e Oysu momupeHi OETOHHI TOPOTH CTANHM BaKKOIOCTYITHI M CKIIalHI 32 TPYHTOBO-
TCOJIOTIYHMMH YMOBaMHU OYIIIBHHIITBA MICIIEBOCTI. bymyBamuch BOHU TaKOX 3a HAMPsSIMKaMH MOXKIUBOTO
MEepeKruaHHs BaKKOI BINCHKOBOT TEXHIKM A0 3aXiTHUX KOPAOHIB KpaiHu. TakuMu mpukiIagamMu € JUITHKA
nopir o HanpsiMkax Kuis-Kosens-Srogun, Kuis-Hon (Ha aistami KuiB-XKuromup), Kui-OO0yxiB, miisHka
konumHBO1 Bonrorpan-Kummnaie (3apas Kiposorpan-Ilnatonoso), KuiB-Mocksa (3apa3z Kintu-ImyxiB-
BauiBcok), KuiB-Cymu # iHmIi.

TakuM 4MHOM, HA MOMEHT MIPOTOJIOLICHHS HE3aJIeKHOCTI YKpaiHi AicTanocs OJU3bKO 3 TUC KM JOPIr
3 O0eTOHHUM MOKPUTTAM (puc.l). YV OUIBIIOCTI BHIAKIB iX BXE PEMOHTYBAIH, BJIAIITOBYIOYH IOBEPX
OETOHHUX MMOKPHUTTIB IIap 3HOCY 200 3axucHui map (achanprodeToH abo noBepxHeBi 00poOkH). Taki aii Oynu
BUKJIMKaHI HEOOXiJHICTIO «IigPiBHATH» IUTUTH W TUM CAMHM IiABULIUTH PiBHICTh i1 KOMMOPTHICTH PyXy IO
HUX, a TAKOX 301IBIINTH 3UCTICHHS TOBEPXHI OCTOHHOTO TTOKPHTTS.

VY po3yMiHHI BOJIIB OSTOHKH aCOLIIOIOTHCS 3 MIIHOIO, ajieé 4acTO He KOM(OPTHOI IOPOror Yepe3
HEPIBHOCTI B MICISIX CTHKYBaHHS IUIMT. EkciutyaramiiiHMKaM BOHM TakKOXK AOCTaBsUIM Oarato TypOoT 3
PEMOHTOM I1BiB a00 Ae(eKTiB, AKI HaYaCTIIlIe YTBOPIOBAIKCS CaMe B I[UX KOHCTPYKTUBHHUX eJieMeHTax. [Homi
BIIITKY TP PO3IIMPEHHI IUTUT iX MOTJIO MTOKOPOOHUTH, MPUIMHOIO YOTO € «BiAMOBa» IIBIB PO3TATY Uepe3 ix
KOHCTPYKIIIO Ta 3a0pyHEHHS.

[Ipote, mocBig excrutyaTalii JOpoKHIX OETOHHUX MOKPHUTTIB MounHaouH 3 1960-x pokiB mokasas, 10
BOHU € HaWO1IBIT JOBMOBIYHUMH 3 THX, 11O 3aCTOCOBYIOTH Ha CHOTOHI JOPOKHHUKY B YKpaini. Xo4ya BOHHU i
pO3paxoByBaIHMCSA Ha TEPMiH CIYKOM 25 pokiB, ¢akTHIHO BOHH Bxe mpochykunu 30-50 pokis. I xomum
TOBIIMHA MOKPHUTTS BiANOBiZa€ yMOBaM pyXy, a OCHOBA IIifi TIOKPUTTS MillHa, HaJIiHO 3arepMeTH30BaHi
nedopMaliiiii BY, HaBps Yu Oy/Iu O 10 HHOT'O MPETEH3I].

OpmHak Ha TMOYAaTKy HOBOT'O THCSUYOJITTS TOSIBA HOBUX TEXHOJOTIH MIEMEHTOOCTOHY (TIOSIBa Cy9acHHUX
BiTHOCHO HEJOPOTHX CYyNepIUIacTU(IKaTOpiB), a TaKOX MiABHILIEHHS HABAHTAXKEHb 1 IHTCHCUBHOCTI PyXy
aBTOTPAHCIIOPTHHX 3ac00iB BIAPOIMIN IHTEPEC 10 JOPOKHBOTO IIeMeHTOOeTOHHY B YKpaiHi. Y 2003 poui Ha
ninstani gopord Kuis-Uom (o6xim M. JKuromwup) Brepiie micis 0u3bko 20-TH pidHOro 3a0yTTs Oyio
BJIAIITOBAHO TaKe MOKPUTTS TOBIIMHOIO 26 cM. [linsHka gosxuHo0 22,5 KM Oyna peKOHCTpyHoBaHa 3a JBa
Micsi (movaTok 24 ceprus - 7 nucronaza 3akinueHHs). Cepenniil Temn yknaaanas - 500 .M IIUPUHOIO 9 M.
beronoyxmamaa Wirtgen SP-850). ABTopr Maay 4ecTh MpaIfoBaTH pa3oM 3 iHKEHepaMHU-CHTy31acTaMu, sIKi
BIIHOBHJIM KYJIBTYPY AOPOKHBOTO OeToHy Ha Hammx pgoporax, a came: C.M. Ilopryramscekuii, M.L
[orpe6nsk, 1.JI.Togopos, C.A.Yepnumos, M.B. bepezoscokuii, B.B.Mensanuenko, C.3. Xapuenko, €./1.
[Ipycenko, M.I. Slkumenxko, S.I'. SApemuayk Ta 6arato iHIMUX. € CIOMIBaHHS, IO B HAWOIIKY1 POKH JepKaBa
3BEpHE yBary Ha LIEMEHTOOCTOH SK Ha OJMH 31 CIIOCOOIB 3a0e3leyYeHHsS CHEepPreTH4HOl Oe3rneku i Oyme
PO3TOPHYTO MIUPOKE OYJIIBHUIITBO HOBUX aBTOMOOUTRHHUX JIOPIT 3 IIEMEHTOOSTOHHUM MOKPHUTTSAM, OCOOIUBO
Ha MapuIpyTax pyXy BEIMKOBaroBHX TPaHCIIOPTHHUX 3aco0iB. Y 3B’S3Ky i3 MM JOLIBHO IaTH KOPOTKUI
OTJISI7] HOBUX TEXHOJIOTiH IIeMEHTOOETOHY 1 iX 3aCTOCYBaHHS IpH OYAIBHUIITBI TOPOXKHIX MOKPpHUTTIB y CILIA
Ta 3axigHii €Bpori.
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2. TMIIH KOHCTPYKIiH KOPCTKOTr0 AOPOKHBOT0 OJATY

Tabnuis 2 — [TopiBHSHHS THITIB IEMEHTOOCTOHHUX TTOKPHUTTIB
Table 2 - Comparison of types of cement-concrete pavements

CxeMma

Tun I1b nokpurrs

Buna 3Bepxv
T T
Standard Spacing
15.0 ft.

Direction
of Travel

—

Longitudinal Jolnt—/

\-Tie Bar

Transverse Joint
Dowel

Bup, 360Ky

MoHOMITHAN EMEHTOOETOH
(JPCP — Jointed plain concrete
pavement)

. ToTiepeyHi
IIBU Ha BIACTaHl OJIM3BKO 5 M
OJIMH BiJI OJHOTO

= 31 cTajJleBUMUA
MITUPSIMHU B TIOTIEPEYHUX IIBAX
i aQHKepHUMH IITUPSIMH B
MMO3I0BKHIX.

Bupg 3Bepxy

i
Typical Spacing: Typical Spacing:
up to 1S m (S0 n.) ~4.6m (1S n.)

J ) Direction
of Travel

Longitudinal Joint—"" e Tie Bar

Reinforcing Steel —*
1

Transverse Joint

Side View

Midpanel
Crack

\
> Dowel ‘
ng Steel A -

Base / Subbase

Bua 360Ky

2. ApMoBaHUI TIEMEHTOOETOH,
3aJ1i1300€TOH He HANPy>KyBaHUH
(JRCP — Jointed reinforced
concrete pavement)

. ToTepeyHi
IIBY Ha BiacTaHl Big 9 no 12 M

. TUTATH
apMYIOTLCSI CTAJICBOIO CITKOIO,
fgKa TOBHHHA CTPUMYBaTH
PO3KPHTTS MONEPEYHUX
tpimuH (Ka=0,3-0,5),

. 31 CTaJeBUMU
IITUPSIMH B TIOTIEPEYHUX IIBAX
i 3 aHKCpHUMH IITHPSIMU B
MO3JIOBXKHIX.

Bup 3Bepxy

{ ? P | LI |
Typical Crack Spacing:
~1.1-24m(3.5-8nMN.)

15,

-~ »
Longitudinal )oint-—}

Direction
of Trave

e

b
Reinforcing Steel / Panel Crack
Side View \
N e

Bua, 360Ky

3. Henepepsuo-apmoBanuit
nementooeron  (CRCP -
Continuously reinforced

concrete pavement)

be3 monepeunux niBiB

Benuka KIJIBKICTD
MMO3I0BKHBLOT apMarypu
BIUIMBAE Ha BIICTaHb MIiX
BUHUKAIOUUMHU  TIOTICPCUYHUMU
BOJIOCSTHUMH TpinuHamu (~ 1,5
M). Apmarypa  3amoOirae
ixapomy poskpurtio (Ka=0,5-
0,7).

Ixus ToBmMHA 3a3BHuail piBHA

85-90% BiI TOBILIMHA

MOHOJIITHUX

IIEMEHTOOCTOHHUX OKPHUTTIB.
HaOyB mommpeHHs TpH BJIANITYBaHHI TOKPUTTIB aepoapoMiB (rumutd | 4.  30ipHU  TONEpeHBO

[TAT-14, TIAT" 16, ITAI" 18) Ta mpakTHYHO HE 3aCTOCOBYETHCS TPHU
BJIAIITYBaHHI MOKPUTTSI aBTOMOOUTLHHUX JIOPIT.

HaTpyXEeHUH 3aI1i300€TOH
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KoHcTpykiii KOPCTKOTO JOPOKHBOTO OJSITy TOCTIHHO BIOCKOHAJIOIOTHCS, BIANOBIAHO 10
TPAHCIIOPTHUX HaBaHTAXXEHb Ta MAKOTh XapakTepHi ocoOnmBocTi. Ha ChOTOMHI y TpakKTHIll CBITOBOTO
JIOPO’KHBOTO OyMIBHUIITBA 3aCTOCOBYIOTH TPH THUITH MOHOJITHHX IIEMEHTOOCTOHHUX MTOKPUTTIB (TabII.. 2).

Ileprmmii 13 HUX — IEMEHTOOCTOH 3 TIOTIEPEYHUMH ITBAMHU Ha BifCTaHi OJIM3HKO 5 M OJHMH BiJ OJTHOTO
31 CTaJeBUMH IITUPSAMH B MOTEPEUYHHX MIBAX 1 3 aHKEpHUMHU WTHPsMH B no310BxkHIX (JPCP — Jointed plain
concrete pavement). X Ha3MBAaIOTh IEMEHTOOETOHHMMH MOKPUTTSAMH 3BHYAHHOTO THITy 260 MOHOJITHHM
[IEMEHTOOETOHHUM MTOKPHUTTSIM.

Jpyruii Tim — apMoBaHU# IEMEHTOOETOH (3a11300€TOH) 3 IONEPEYHNMH [IBaMHU Ha BiAcTaHi Bif 9 10
12 M 3i cTaJeBOIO CITKOIO, SIKa TOBUHHA CTPUMYBATH PO3KPUTTS MOMEPEUHUX TPIIIUH, 1 31 CTAJICBUMH ITHPSIMHU
B MIONIEPEYHHUX IIIBaX 1 3 aHKEpHUMHU MTHPMHE B To310BxkHIX (JRCP- Jointed reinforced concrete pavement).
Tperiii T — HeMIEpEePBHO-aPMOBAHUH LIEMEHTOOETOH O€3 MOMEPEYHUX IIBIB, Y IKOMY apMaTypH Oiblie, Hix
B apmoBaHomy niementoberonHi (CRCP — Continuously reinforced concrete pavement).

Benuka KiTbKICTh TIO30BKHBOT apMaTypH BIUTHBAE HA BiACTaHb MK BUHHUKAIOUWMH MTOTIEPEIHUMU
BOJIOCSITHUMH TPIIIMHAMH (K€ MOKE CTAaHOBHUTH TOPSIKY 1,5 M). ApMartypa 3amobirae iXHboMy pO3KpPHUTTIO.
YacTo 11i 6€3M0BHI TOKPUTTS apMYIOTh i B ONEPEYHOMY HAIIPAMKY. IXHS TOBIIMHA 3a3BU4aii piBHa 85-90%
BiJl TOBILMHH LIEMEHTOOETOHHUX MOKPHUTTIB 3BUUAHHOTO TUITY JUISI TUX K€ YMOB POOOTH.

B Vkpaini npu OyaiBHUITBI aBTOMOOUILHUX JOPIr HAOYB MOMIUPEHHS BUKIIFOYHO TUI | — MOHOJITHI
LEMEHTOOETOHHI TIOKPUTTS 3 apMyBaHHAM B 30Hi BiB. [[nsa BnamryBands nokputtiB 3I1C Ta maricTpambHHX
JOPIKOK aepoIpoMiB B PiBHIM Mipi MOLIHMPEHO SK MOHOJITHI TaK 1 apMOOETOHHI IOKPUTTSI 1 € P a€POIPOMiB
13 TOKPUTTAM 3 30IpHHMX 3aJ1i300€TOHHUX aePOAPOMHHUX IUIUT (aeponopT JKyjsHH -IIecCTUrpaHHI IUIMTH B
OCHOBI 3 2-Ma 1rapaMu ac(haabTo0eTOHY MTOKPUTTS, aeporopT JIyIbK - B IBa IMapH) TOIIO).

[Ipomapox Mik 0eTOHOM i LIEMEHTOBMICHOI0 OCHOBOK. Y MuHyJoMy B HiMmewuwni mparHymu
3a0€3MeUYNTH 3YCIUICHHSI MK IIEMEHTOOCTOHOM 1 PO3TAlIOBAHOIO ITiJl HUIM OCHOBOIO, IO MIiCTHJIA IICMCHT.
3apa3, HaBHaKH, 00 BIAOKPEMHUTH IIEMECHTOOCTOHHE MIOKPUTTS BiJl YKPIIJICHOT IIEMEHTOM OCHOBH.

BuKkopuCcTOBYIOTh TOHKHMI mIap rapsuoi acgalbTOOETOHHOI cymimi abo MONOTHO 3 T€OTEKCTHIIIO
TOBIIMHOK GJIM3LKO 3-5 MM (moBepxHeBa miiibHicTs 400-500 r/Mm%).

OcHoBH mix meMeHTO0eTOHHe MOKPUTTA. /lo 1960 p. OCHOBM TiJ MEMEHTOOCTOHHI ITOKPHUTTS
MPOJIOBXKYBAIIM BIAINITOBYBATH 13 MiCKY, 00 BBaXKAJOCS 10 MAIOYM BEJIUKY KOPCTKICTh OCTOHHA IUIMTA HE
YyTJIMBA JIO MIITHOCTiI OcHOBH. [Ipy mBuaKOMYy ocTUTaHHi, Kpai OSTOHHUX IUTUT IMiTHIMAIOThCS. B pe3ynbrari
IIHOTO JIOIIOBA BOJIA 3 Y3014 Ta Yyepe3 He3alOBHEHI IIBH Ta TPIITMHY B ITOKPUTTI MTPOHUKAE B IMIMAHY OCHOBY
i TUIATaMHA Ta (QUIBTPYIOUHCh Yepe3 MICOK 3aMOouy€e TPYHT 3eMIBTHOTO TOJIOTHA. Ilpm mpoi3mi BaKKuX
TPAHCIIOPTHUX 3aCO0IB i/l BIUTMBOM JUHAMIYHOTO HABAHTA)XCHHS BOJMI 13 TiJ KpaiB MOKPUTTS Ta IIBIB
BIDKHMA€ETHCS. Pa3oM 3 BOJIOIO 13 OCHOBH BUHOCHUTKCS ITICOK Ta ITPYHT MEPEMIIITYETHCS 3 TIICKOM. TaKuM YHHOM,
B3J0BXK KpaiB IMMOKPUTTS Ta OCOOIMBO B 30HI IIBIB 1 TPINTHH, MTOCTYIIOBO MOPYIIYETHCS MIUTHHE Ta OIHOPIIHE
obnupanHs WKT. Tomy 3 60 — X pOKiB MOYaIM BIAIITOBYBATH MOKPUTTA 13 IPYHTY YKPIIZIEHOTO LIEMEHTOM.
Hocnimkenas nposeneni B CLIA mokaszanu, mo IEMEHTOTPYHT 3 4acoM PYHHYEThCS uepe3 HEJOCTAaTHIO
MOPO30OCTIWKICT, TOMy 3 90 — X PpOKIB M.C. IJl IIEMEHTOOCTOHHI TOKPUTTS PEKOMEHIYETHCS
BHKOPHUCTOBYBAaTH OCHOBY 13 IIICHOTO O€TOHY, ONTHMAJIBHHX CYMIIICH VYKPIIUICHHX KOMITICKCHUMU
B’shKy4urMH a00 1ieMeHToM. 3 mouaTky 2000-X B kaTayiorax 0aratb0X KpaiH B SIKOCTi OCHOBU PEKOMEHIYETHCS
BHKOPHCTOBYBATH ac(hanbToOCTOH TOBIIUHOIW 7 — 15 ¢M B 3aJICKHOCTI BiJl KATEropii HaBaHTa)KEHHSI.

V SIKOCTI OCHOBH ITiJ] IEMEHTOOCTOHHE ITOKPUTTS BUKOPHCTOBYIOTD IICHHH IIEMEHTOOETOH, IIOPUCTUI
acanpTo0eTOH, NIeOCHEeBO-MiMaHi cyMimr, QpakmioHoBaHud 1mieOinb. Y Kanamgi nmiud ocHoBH  mmifg
LEMEHTOOETOHHE TIOKPHUTTS 3aCTOCOBYIOTh BUCOKOIIOPUCTHI ac(anbToOeTOH, a B €BpOIIi BiANAIOTH NepeBary
IIUIBHOMY acGhanbTo0eTOHY B OCHOBI a00 IeOCHEBO-MIIIAHIM CyMillli, YKPIIJICHIH IEMEHTOM. Y KPIIJICHHH
LEMEHTOM IPYHT Oijbllle HE PEKOMEHAYIOTb BUKOPHUCTOBYBAaTH B SIKOCTI OcHOBM B psai mratiB CIHIA
(mampuknan y Kamigopnii) i B €Bpomi, 30kpema, y Himeuunni. ¥ munynomy B HimeuunHi mparHymm
3a0€3MeUnTH 3USTUICHHS MK IIEMEHTOOCTOHOM 1 pO3TalIOBaHOIO ITiT HUM OCHOBOIO, IO MICTHJIA IIEMEHT. 3
KiHI 60 — THX POKIB MHHYJIOTO CTOJITTS, HABIAKH, MO0 BiIOKPEMHUTH IIEMEHTOOCTOHHE ITOKPHUTTS Bif
YKpIIJICHOI HEMEHTOM OCHOBH (HANpHKIaj, BiJl MiCHOro 0eToHy abo Bix 0OpoOJIeHOT IIeMEHTOM I1eOeHEeBO-
MII[aHOT CYMIIll), BUKOPHCTOBYIOTh TOHKHMH IIap raps4oi acganbToOeTOHHOI cyMimn abo MOJIOTHO 3
TeOTEKCTHITIO TOBIIMHOIO OJIM3bK0 5 MM. JlOCBif TIOKa3aB, 110, X04a T€OTEKCTHIIb MTPOCOYYETHCS IEMEHTHUM
MOJIOKOM, BiH YCYBA€ 3UCTUICHHS MK HOKPHUTTSIM i OCHOBOIO.

TakuMm YMHOM, MPUYHHOIO TOIITKOKEHHSI MTONEPEYHHX MIBIB € HE JIUIIE 1X CTaH Ta TePMETHYHICTh, a
¥ MIINHICTh Ta JeOPMATHBHICTHP OCHOBU. Ha KpasxX IIMT BiJ CYKYITHOI Ail HaBaHTa)KCHHS Ta IepernaiiB
TeMIIepaTyp Ha MOBEPXHI Ta HWXKHIA rpaHi OETOHHOI TUIMTH NPOTATOM HAaBiTh JOOM BHHHMKA€E TaK 3BaHHUI
«kIaBimrHUHA eekT». B pe3ynapTari Takoro mporecy Big0yBa€eThCs MOCTYNOBE Ae(popMyBaHHS Ta pyHHYBaHHS
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OCHOBH CaMe B IIMX MICISIX, i, SK HACIHiJOK, IUIMTa a00 3HAYHO MEPEeMIlIAa€ThCsd B TaKUX MicIsIxX Oe3
pyHHyBaHHs, a00 TpickaeTbca. Hebe3neky miIBUILYe po3repMeTH3allis MiBa, sika 3a0e3neuye NPOHUKHEHHS
BOIW Yy TPOCTIp MiX IUIUTOIO Ta OCHOBOIO W TEX MPUIIBUAIIYE pyiHYyBaHHSI. Came mo0 3amo0irtd 1uMm
mpo0JieMaM 3 [IEMEHTOOCTOHHUMH IMMOKPUTTSIMHU 338 KOPOHOM i OYIyIOTh MIIIHI MOHOJIITHI OCHOBH.

Hlomo BiTYM3HAHOI MNPAaKTUKKM JOPOXKHBOTO OyINiBHUIITBA, TO 3a OCTaHHI JECSATh POKIB
3aCTOCOBYBAIIUCS JIMIIE MOKPUTTS TEPIIOTr0 THITy — IIEMEHTOOETOH 3 IMOIEepPSYHHMH IBAaMK Ha BiJICTaHI
OJM3BKO 4,5 M OJWH BiJl OAHOTO 31 CTAJICBUMH INTHUPSIMH B MONEPEUYHUX IIBAX 1 3 aHKEPHUMH INTHPSIMH B
no310BKHIX. OCHOBOIO OETOHHOT IUIMTH MOKH 110 OyB IPYHT YKPIiIUIEHHH LIEMEHTOM, ajie B HOBUX MPOEKTaX
BOAUaEeThCSl TEHJACHISI O 3aCTOCYBaHHS MICHOTO OETOHY Ta MilaHO-IIeOCHEBUX CyMillel oOpoOIeHHX
IeMeHTOM. SIK 1 3a KOpPJOHOM, y BITUYM3HSAHHX IPOEKTaX IepeadadacThCcsl BiOKPEMIICHHS OCTOHY Bil
LEMEHTOBMICHOI OCHOBH IIUIAXOM YKJIaJaHHS NOJTieTUIICHOBO] IUTIBKH 200 T€OTEKCTUIIIO TOBIIMHOIO 3-5 MM.

3. IcTopuyHMii OrJIsIA KOHCTPYKIii 1eMeHTO0eTOHHUX JA0Pir

Tunu KOHCTPYKIIH 1eMeHTOOeTOHHUX A0opir 3 1949 no 2014 p. HaBeneHo B Tabi1. 3.

Tabmursg 3 — XapakTepHi KOHCTPYKIIiSl dKOPCTKOTO JOPOKHBOTO OJSTY OCHOBHHUX aBTOMOOUIBHUX
JIOPIT 3araJibHOTO KOPUCTYBAaHHS

Table 3 - Characteristic design of rigid pavement of the main public roads

KoHCTpyKITisSt TOPOKHBOTO OJISITY ABTOHOpOTa
MoHoumiTHH# neMerTooetod M 350 ToBimHOKO 18 - 22 cM. 1949 Kuis — Koenr BomuHcska
[Iap BUpiBHIOBAHHS 13 IMCKY - 5 CM. 0011. MiHOOOpOHH B TIOIAIHIIIOMY 3
CrabinizoBanuii map (IpyHT YKPIiTUIGHUH 1IEMEHTOM, a0 1954 p. MinTpancOyn
JLOTTETPYHT, nutak) 13 — 18 cMm. (KuiBcbka 061. 1978 p.)
[pyHT 3eMJISHOTO MOJIOTHA. O6xix m. JIsBoBa, 1972 p.

KipoBorpan- - Kumunis, 1975 p.
Kuis — O6yxig, 1970 p.
Konctpykriss aBrogoporun MockBa-
Cimdeporionp Ha rinpHHALT «O0Xin
e Hosomockoscrka» 1970-2014p.

[Spsnmouun cnos na necke ol 1-a kareropis

| Mpocnoiika ns aAsyx cnoes nepramuna HlﬂpHHHHK _ Cy 8 1 3’
: LemenTobGeToH M-350 H=24cmMm . o
KepiBnuk [Topryranscekuii C.M.

! N
| :
1% ‘
e
]
3
!
I
§
]
i
|
|
)
|

YMACGTHEHHBIG FPYHT 3EeMNOMNoTHA

KameHHeIn oTces H=20cm

150 800 180 Konctpykuiss aBromoporn  Kuis-
Kosenp-Sroaus Ha mineHALI KM 79-
kM 245, KuiB-Honm Ha iIbHHUIN

3

YANOTHEHHBIA TPYHT «O0xim M. XXuromupa» &M 122-
KamenHbit otces no TOCT 26193-84 8 H=20cm 145. 1960, 1994p.
KamenHsiit atces no MFOCT 26193-84 - 0.20 3-s1 kaTeropis

Migpsimauk - CY 813,

HementobeTon M=350 e -0.20 3 .
Kepisauk [Topryranscekuii C.M.

4. IcTopu4HMii OrJIsIA KOHCTPYKIIH 2¢pOAPOMHMX MOKPHUTTIB

AepoapoMHI MOKPUTTS MoUYKHaI0uX 3 1945 poky OyayBamuch TpaauLiiHO i3 IEMEHTOOETOHY CHIIaMH
MTOJIOHEHUX HIMEIbKHX imkeHepiB (OKymstam, JIsBiB, JKutomup i T.11.).

B nopanpmmoMy 1151 mpakTuKa Oyiia MOIMpeHa MPAKTHIHO I BCIX perioHaNbHHUX aeporopTis (TepHoImib,
XepcoH, YepHnisni, Mukonais, [Tonrasa Toro).

CrpaBenmuBo 0yi0 0 3a3HAYUTH, 10 CyJacHI KOHCTPYKITT 1 TEXHOJIOT11 JOPOKHBOTO IIEMEHTOOCTOHHY
npuiUIM B YKpainy i3 €Bponu 4yepes aepoapomHe OymiBHuITBO. [lepiium mpukiagoM Oyiaa y 2001 poumi
PEKOHCTPYKIIisl 3IIiTHO-TI0caKoBoi cMyru Nel MixkHapogHOTO acponopty «bopucHiiaby, Ie 3aCTOCOBYBATUCS
KOHCTPYKIIii a6pOIPOMHOTO OJIATY Ta TEXHOJOT1] 3ano3uyeHi 13 HimeuunHu.

Hactymaumu Oynu aeponpomu MikHapomaux aeporopTiB «Jlorersk» (2007-2012), «JIpBiB» Ta «XapKiB»
(2009-2012). Came TyT migHIMaIuCh Ha HOBHH piBeHb AocBimueHi [IAT «bY-813» i 3poctamm y dhaxoBoMy
wiani TOB «lllnsxoBe OyaiBHUNTBO «AnbTkOM» Ta TOB «Crienoynoeron» (AJbTHC).
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Tabmuus 4 — [puknagy KOHCTPYKLiH aepoIpPOMHOTO OAATY
Table 4 - Examples of aerodrome pavement designs

KoHCcTpyKITisSt aepoIpOMHOTO OJIATY Kopotka xapaktepuctuka
bopucnine. JloBkuHa HI3IIC-2  L=3500Mm. [upuna | Koractpykmis mnokpurta I3IIC JMA
B=63m. TOBIJ_II/IHa nokputtsi h=0,26Mm. (HnnTa 7x20) Bopucnins:

- 3amizobeton B 27,5 M 350;
- [pyHTOOITYMHHU mporapok h=5—10cM.

'z -
bl LY
e 2]

l'*,l'f 4

R

Opeca, Kynsauau Konctpykuiss moxputrs II3IIC Opeca,
Hossxuna HI3I1C 2800m upuna b=58m h=0,26 cm Kynstam (Kuis):

Ah.w'g s m._‘“ T 25*- n - ]_IeM.eHTO6eTOUH B 27.,5 M 350,

MRt B, w,p .;g‘ ,.;«‘ T "'5.: s?}r 5o J& A - BUPIBHIOIOUHH mIap i3 micky h=5cMm.

i O 2 [ Ity *_ 2 gy
[} av b f-" ---‘ “"--_' e A, '\’ e o 54—1‘ —
Tormuna mokputts h=0,26m.(ITlaura 7,5x15) KoHcTpykItiss apMOOETOHHOTO TOKPUTTS

II3IICNe2 Cimdeporonb:

g - apmo6eroH B 30 M 400;

P & F - PO3IUIOBMH MPOIIAPOK 13 2-X ImapiB
s I nepraminy;

- iemento6etod B 30 M 400; h=0,26mM;

- micHuit 0eton B 5 M 75; h=0,20M;

- rpyHTorieMeHT M40 ; h=0,15M;
YutinpHeHe KOPUTO MPUPOTHOT OCHOBH.

EN

5. HoBa cTopinka nemeHTo0eTOHHMX MOKPUTTIB. [lepmri 3a waciB He3anexxHocTi Ykpainu 20 kM
JIOPOTH 3 OETOHHUM MOKPUTTSAM, Oyno BiamToBaHo [IAT «bY-813» mpu BUKOHAHHI KaIliTaaIbHOTO PEMOHTY
noporu Kuis-Hon (06xix micta XKuromup) y 2003-2004 pokax. Hactynaum npoexrom Kutomupeskoi CAJ]
Ta [BOTO X MiIpsIHHKa OyB KamiTalbHUI PEMOHT JOpPOTH jAepkaBHOro 3HaueHHs KuiB-KoBens-fAromun B
Mexax obiacti Bix kM 80 1o kM 245.

Tabmuus 5 — Icropuuni BizoMocTi po 06’ ekTu OyniBHUITBA OSTOHHUX JOPIT 32 POKH HE3aJIEKHOCTI
(2004 — 2014 pp.

Table 5 - Historical information on the construction of concrete roads during the years of independence
(2004 - 2014).

O6’exT PozramyBanns Poku
1.byniBHUITBO 1 peKoHCTPYKITis JIiTHOT 30HH e [MI3IIC Nel L=4000m | 1994-2001 p.p.
Nel JIMA Bopwucrins B=60m H=90cm S=750tHc.M>.
e Ilepomis S, F,D S=750
THC.M. 1997-2014 p.p.
ByniBaunTBo 1 pexoncTpykuis JMA Xapkis *  HI3TIC L=2500m B=60m | 2009-2012 p.p.
H=85 cm.

+ Tlepony S=103 tnc.m2. 2009-2011 p.p.
3. Pexonctpykiis aBrogoporu Kuis - Yo M- | Ha mimeautti Km. 122,5 - km. 145. | 2004 p.

05 ma gimeaA «O0Xin Kutomupar L=22.5 xm.
4. Pexkonctpykuis aBrogoporn Kuis-Kosens | Ha mimpammi  km.80 - km.245. | 2004-2013 p.
SIronuua M-06 L=165 km.

Crin 3a3HaYUTH, 0 O PEMOHTY Ha I MUJISHIN JOPOTH iCHYBajo JBA THUIH OPOKHLOTO OMSTY:
HEXXOPCTKHHA — 15 kM 3 ac@anbTo0eTOHHUM MOKPUTTAM (KM 80 — KM 95) 1 )KOPCTKHIA — MOHOJITHI O€TOHH1
IUTUTH TOBIIUHOIO 22 CM HA TPYHTOIIEMEHTHiN OCHOBI (KM 95— kM 245). OO0uaBi IinSHKH OYIH KaIliTaIBHO
BIJIPEMOHTOBAHI 13 3aCTOCYBAaHHSIM MOHOJITHMX OCTOHHUX IMOKPHUTTIB IIEPILIOTO THUILY.

Ha ninsani km 80 — kM 95 acanbTo0eToH i3 moBepXHEBUMHU 00poOKamMu OyB pereHepoBaHui Ha Micii
pecaiikiepom WirtgenWR 4200 3 mogaBaHHSIM LIEeMEHTY, OITyMHOI eMyJbCii I HOBUX KaM’STHUX MaTepialiB.
ToOTO HEXOPCTKE MOKPUTTS OyJI0 MEPETBOPEHE XOJIOJHHUM CIIOCOOOM B HAMIBKOPCTKY OCHOBY, IO SIKiH
YKJIagand TOKPHUTTS i3 nmeMeHToOeToHy Mapku M500 TtoBmuHOIO 24 cM. XapakTepHO, IO Ha WiH TUTSHI
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noBepx OETOHHOI IIUTH Bimpa3y Oyna BiamITOBaHa MOBEpXHEeBa 00poOka 3a TexHoioriero MymbTumak
(Microsurfasing). Take pimeHHs Mano Ha METi MIABHIIUTU 3YiMHI SKOCTI MOBEPXHI MOKPHUTTS, OCKIIBKH
TJISTHKA JTOPOTH MPOJIATAE ¥ CKIQIHIN MICIICBOCTI 3 TOUKU 30PY YTBOPEHHS OXKEIICIHII.

V Bumajaky, KoM iCHyl04e MOKPHUTTS Oyso TeX OCTOHHHM, HOTO CIOYATKy PyHHYBalIW MEXaHIYHUM
croco0oM (3a AOTOMOTOI0 TIBHOTHHM), TOTIM OCHOBY i3 OMTOro OETOHY YIIIJIBHIOBAIH W BIIAIITOBYBAJH
BHUPIBHIOIOUHH II1ap 13 TPYHTOIIEMEHTY TOBIIHUHOO 110 30 cM. A B)Ke MOTIM OETOHOYKIa1aIbHUKOM 3 KOB3KOIO
omnanyokoro Wirtgen SP850 ykiananu Ha BCIO MIMPHUHY IIPOI3HOT YaCTHHU HOBE IIEMEHTOOETOHHE MOKPHUTTS
TOBIIUHOIO 24 ... 26 cM. Hapi3ky MoHOmiTHOrO 6eToHy BuKOHYBanu yepe3 4,5 M. [lonepeuni i mo3a0BxHiN
(o oci) mBH apMOBaHi CTaJeBUMH AI00esIMI 00pOOICHUME MOJIIMEPHOIO Kpackoto niamerpoM Al d 22 mm.
Uepes xkoxxai 400 M OyiTu BIAIITOBAHI IITBU PO3MIUPEHHS, KOHCTPYKITIS AKUX 3amo3ndeHa 3 Himeuaunnu.

6. CyvyacHmii cTaH OyliBHUITBA I0POKHBOI0 1IeMEHTO0eTOHY

Ha cporoaHimiHiii aeHb B YKpaiHi 3ampoBamkyeTbCs OYMIBHHMIITBO JOPIT 13 IIEMEHTOOCTOHHUM
mokputTaM. [lepra, 3a ocranni 10 pokis, Taka mopora Oyayerscs B [lonTaBerkiit obmacti — H-31 JIainpo —
Hapuuanka — KoOGensiku — PemermniBka. 3 2019 poky 3amouarkoBaHo, a 3 2020 poky 3amiaHOBaHO
MPOJOBXUTH POOOTH HA OJHIH 13 HalcKIaAHIIKX Topir B Ykpaini — H-14 KponuBauueskuit — Muxomnais. Lis
nopora Oyne no0yoBaHa 3 IEMEHTOOCTOHHUM ITOKPHUTTSIM.

Tabmurss 6 - Jlami mpo migpsiaHI OpraHizamii Ta BiANOBiJaNbHI 0COOM Ha KOXHIM 3 JIJISTHOK
OyIiBHHUIITBA IIEMECHTOOSTOHHOTO TTOKPUTTSI aBTOMOOUTBHHUX AOPIT
Table 6 - Data on contractors and responsible persons at each of the construction sites of cement-concrete

avement of roads
Hinsiaka aBro | I'enminpsaank / CyOmiapsiiHUK BinnosinansHai ocodu 3 [epiox
MOOUTBHOT MIPOCKTYBAHHS BJIAINTYBAHHS OyIiBHHUIITBA
JOPOTH [[EMEHTOOCTOHHOTO TOKPUTTS TTOKPHTTS
ABToMo00inbHa fopora H-14 Onexcanapiska - KponuBuunbkuii - Mukosais
KkM.153+196- | TOB "€Bpornelicbka 10p0KHBO- [Mmennunnit Aunpiit [lerpoBuu 2021
kM.161+204 OyniBeTbHA KOMITaHis". (KepiBHHK TIPOEKTY), 3IHEHKO
kM.161+204 - | BAT "ByaiBebHO-MOHTaKHHI Cepriii CepriiioBud (AUPEKTOP), 2019
kM.162+338 | tpect Ne§". Cy6miapsanuk 3 BoGyx Poman Mukonaiiosud
BIIALITYBAaHHA LieMeHTo0eTonHoro | (kepiBHMK ainbHui), [llepba
nokpurtst - TOB "€Bporneiicbka Irop Onexcanaposuy
JIOPOKHBO-0yIiBeIbHA KommaHis". | (HaYalbHUK TEXHIYHOTO
162+338 - TOB "llInsxoBe OyAIBHUAIITBO BiJUILTY). 2019
kM. 165+000 "AJIbBTKOM". CyOmiapsiiHuK 3
KkM.172+000 - | BiamTyBaHHS LIEMEHTOOETOHHOIO 2019
kM.175+000 nokputts - TOB "€Bpomneiicbka
JOPOKHBO-OYAiBETIbHA KOMIIaHis".
kM.175+000- | TOB "€Bpornelicbka 10p0KHBO- 2020
kM. 190+000 OyniBebHA KOMITaHis".
ABTOMOOITbHA nopora H-31 /Ininpo - Hlapnuyanka - KoGessiku - PenernjiiBka
kM.129+400- | TOB "IInsxoBe OymiBHUIITBO 3inenko Cepriit CepriioBud 2018-2020
kM.131+150 "AJIBTKOM" (mupexrop), booyx Poman
CyOniapsiiHUK 3 BIAIITYBaHHS MuxomnaiioBiY (KepiBHUK
IIEMEHTOOETOHHOTO TIOKPUTTSI - IimeHUIN), BombBau AHHA
TOB "€Bponeiicbka TOPOKHBO- MuxonaiBHa (iHXKeHEp
OypiBeabHA KOMITaHis" TEXHIYHOTO BiJIiTY)

kM. 150+000- | TOB "llnsxoBe OyaiBHULITBO 3inenko Cepriit CepriioBuy 2020-2021

kM.155+000 "AJIbTKOM" (mapexTop), booyx Poman
CyOmiapsiiHUK 3 BIAIITYBaHHS MuxonaiioBiY (KepiBHUK
LEMEHTOOETOHHOTO MTOKPUTTS - ninbHuii), FOpeuko B'suecna
TOB "E€Bporneiickka TOPOKHBO- AmnaromiiioBud (BUKOHPOO),
OyniBebHA KOMITaHis". BonsBau Anna MukonaiBHa

(imKeHep TeXHIYHOTO BiJIUTY).
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Hanpukinoi 2019 poky B IlonraBchkiii oOmacti BimOynocs 3’€QHaHHS MPaBOro MPOi3ly YacTHH
6eronnoi goporu H-31 Jninpo-Llapuuanka-KobOensku-PemernniBka, BAKOHAHUX IBOMa MiAPSAHUKAMH —
Onur i “TOB "llssxose OymiBauITBO "AJIBTKOM" (Tabm. 6). 147-kimomMeTpoBa HaIllioOHAJIbHA aBTOJOPOTa
Oyna moOymoBana B 1960-x pokax. ChOroIHI YaCTHHA CTapOi achaabTHOI JOPOTH MIEPETBOPIOETHCS B CyYacHY
4-cMyTroBYy LIeMEHTOOCTOHHY MaricTpab.

Ha 6yzaiBanTBo 80-KiTOMETpOBOI AUISTHKY 3 IBOMA MACIITAOHUMHE TPAHCIIOPTHHMH PO3B’ SI3KaMH, 1110
rouanocst y 2017 porii, BITBOAUTHCS 5 poKiB. 3apa3 pyX BiKE BIIKPUTO HA JUISHII B 15 KM 110 pi3HUM IIapaMu
OeToHy MO NpaBOMy Mpoi3my. 3aranbHa BapTiCTb JOporn — Onusbko 12 mapn. rpH. DiHaHcyBaHHS —
JICPIKOFOIKET.

2019 pix g “Asromarictpani-IliBgeHs” cTaB pOKOM TEXHIYHOTO IEPEOCHAIICHHS. 3 KIHITSI CePITHS
2019 na aBromoposi H-14 “Onekcanapiska-KponuBHunpkuii-Mukonais” B Mexax MukomaiBcbkoi obmacti
npaiioe HoBui 6etonoykiaagad WIRTGEN! SP 124. BnamtoBaHo BepXHili Iap MOKPUTTS Ha AUISHIL KM 165-
kM 172 manoi goporu. HoBum OeTOHOyKIamadeMm yKe BJIAIITOBAHI TMEPII KiTHKACOT METPIB ITOKPUTTS
IIEMEHTOOCTOHHOT TOpOTH. [IpOTSHKHICTE TUITHKY 3 6€TOHHUM TMOKPUTTSIM 1o H-14 — 45,6 kM.

Kpim H-31 i1 H-14, 3a nemeHTO0ETOHHOIO TEXHOJIOTi€I0 pOOUTHCS PEKOHCTPYKLis 00’ 13H01 XKutomupa Ha M-
06 Kuis-Yon (na bynmanemr uepes JIpBiB, MykaueBe, Yxkropoa) Ha aurstHii kM 129+600 — km 1514730,
JKuromupchka 0071

LemenrobeTonne mokputts Il — 1 kareropii 3HaXo0AUTHCS B MEXax CTaporo MokputTs. lomaTkoBo
BHKOHaHa npucunka (nomupenHs 311) Ha 1M y36iuust ans qocsraeHHs mupuHy 3 napametpis 111 — i kaTeropii
12 M go 14,5m sk s 11— 1 kareropii.

KoHCTpyKIliE HOBOTO TOKPHTTS BKIIIOYA€ BUPIBHIOIOUHMHA IMap i3 TpyHTOIlEeMEHTYy Mapku M 40
TOBIIUHOIO 18 cM. IIOKPHUTTS 13 MOHONITHOT'O LIEMEHTOOETOHHY KJ1acy MIIIHOCTI Ha cTHCHeHHA B 40, Ha po3Tar
11pH 3ruHi Buw-4,4 TOBIIUHOIO 26 CM.

Po3mip OETOHHHX IUTUT MICIS PEKOHCTPYKINi CTaHOBHUTH 4,5 M (moBxkuHa)*4,5 M (mmupuna). [1IBn
PO3IIUPEHHS HE BUKOHYBAIIUCH. 3aMiCTh HUX 4epe3 KoxkHi 150 ... 450 M BramroBaHi KOMIICHCAIliHHI IIIBH B
KiHLi pobouoi 3minu. Lle pimenHs Oyno B TOH 4ac HOBMUM JAJisl MPAKTHKH JOPOXHBOTO OyniBHUNTBA. [Ipn
BJIAINTYBaHHI MIBiB BUKOPUCTOBYBAIN TOH e CKIIaJl IIEMEHTOOETOHY TIJIKU 32 PaxXyHOK NOOaBJICHHS BOJU
301IpLIYyBaNIach JIETKOYKIafanbHicTh cyMmimend go I13....114 3 ocaakoro konyca 10...14 cm. Y pesynbrati
LOTO MIIHICTh OETOHY 3MEHIIWIACh 0 Kiacy MirHocti B 25....B 30 i 30Ha mIBiB € CIIa0OKUM MiCIIeM B
KOHCTPYKITil.

ABTOMOOIIBHA Jopora Oyiia BBeAeHa B ekcruryaraiito B 2005 porri i IpakTUYHO Yepe3 PiK Hodain
YTBOPIOBATUCH MO3/IOBKHI TPIIIMHU Ha BifgcTaHi 1,5-2 M Bix Kkpato 0eTOHHOT TUIMTH. J[71s 3aXUCTy KOHCTPYKLIT
BiJI TIOTTaTaHHS Yepe3 TPINUHU B OCHOBY MOBEepXxHEBUX BoA y 2006 p. Ha mepIrmii AULSHIN JOBKHHOIO 12 KM
Oyno BnamToBaHo ToHKomEapoBe mokputTs (TIIIT) i3 emymnbsciiHO-MiHEpanbHOT cyMimi MyJabTHMaK
(migpsoauk  ¢ipma bityHoBa — VYkpainum). lleil 3axim [O03BONMB CIOBUTBHHTH TEMII HAPOCTAHHA
TPIIIMHOYTBOPEHHS, AKe cTaHOBUTH MeHme 10...15% na 3axumeniii ainsauoi. [lpm npomy Tpimuan B
ocHoBHOMY BomnocsiHi. Ha minsami 6e3 TIUII 3aransna goBxuHa TpimuaA nocsrae a0 40% Bix mpoTsXHOCTI
moporu. Poskpurts TpimuH 1o 1 ... 3 cM. Y mporieci eKcIuryaTallii aBTOMOOUTEHOT JOPOTH IOTIISATY 3a
TEXHIYHUM CTaHOM MPAKTUYHO He OyJio, a 3aXO0/IH MO eKCILTyaTalifHOr0 YTPUMAHHIO IBIB HE POBOAMIHCS.
CraH 3aJIMBKH IIBiB Oa’kae Kpamoro, Mo IMOB’I3aHO 3 BIICYTHICTIO AKICHUX HEIOPOTHX MACTHK 1 3aJIMBITUKIB
mBiB. Lle Mpu3BOIUTE 10 MPOHUKHEHHS BOAM Yepe3 TPIIIUHN MTOKPHUTTSI, sIKa Jalli Yepe3 TPINTUHN YKPITUICHOT
OCHOBH IPOHUKAE B IPYHT 3€MJITHOT'O TIOJIOTHA.

VY 2010 p. BUKOHaHO HPOEKT MEepeBeAeHHS AOporu B [-0 KaTeropito 3 BUKOPUCTAHHSM iCHYIOUOTO
npodiro. [TepenbadeHo BaIITyBaHHS IIapy 3HOCY 13 TOHKOIIAPOBOTO MOKPUTTS 13 eMYJIbCIHHO-MIHEPAIbHOT
cymimi tumy Slurry Seal ToBmmHoM0 0,02 M.

3a3HaunMo, IO HaWBiMOMIIlIA IIEMEHTHO-OCTOHHA Jopora B YKpaiHi — Ii¢ aBTOMOOiIbHA Jopora
MDKHapOJIHOTO 3HadeHHA «Bapmaskay momxuHO0 487 kimomerpiB. Bona 3’emmye KuiB—Komens Ta
KOHTPOJBHO-TIPOIYCKHUM MTYHKT «SITOTHHY.

KoHcTpykilisi HOBOTO MOKPHUTTS BKJIIOYAE BHPIBHIOIOUMN MIap i3 TpyHTOUEMEHTY Mapku M 40
TOBITUHOIO 16 cM. [TOKpUTTS 13 MOHOJIITHOTO IIEMEHTOOCTOHHY KJIacy MIITHOCTI Ha cTrcHEeHHS B 40, Ha po3Tar
mipu 3ruHi Bbtb4,4 ToBHMHOIO 26 CM.

7. Cxiaagu uemenTodeToHny. Ilpukmnan migdopy ckiaay HeMeHTOOETOHHY BHKOHAHHMH BiJAijIoM
neMeHTo0eToHHUX MOKpUTTIB JlepxkmopH/I (x.T1.H. Xapuenko C.3.) HaBemeHO HIDKYE. 3a TaHUMHU
BUNPOOYBaHb CEPEIHE 3HAUCHHS MIILIHOCTI Ha CTUK CTaHOBUTH R.,—= 53 Mlla, a koediieHT Bapiawiii Onu3bKuit
1o cepeanbo ramysesoro C,=13,5%.
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3a JIerKoyKJIagaabHICTIO IIEeMEHTOOETOHHA CyMill BigHOCHIIACh 10 Mapku XK1.
Cywmim migiGpana B Bignosiguo g0 JICTY b B.2.7-215 i ctanosuna Ha 1 m>:

. noptnananement [11] M 400 /10 1] —420 ... 440 xr;
. mieOinb rpa”iTHr (¢p. 5-10, 10 -20 Ta 20 — 40 mm) L] — 1300 kr;

. icOK cepeaHiii 3 Mk 2,9 — I1 — 560 xr;

. Jo6aku: [Tnactudikarop — <2 K3

. [MoBiTpoBTATYBaNIHHA — 0,8 xr.

Bwmict noBiTps, s 3a6e3neueHns Mmopo3ocTiiikocTi 3a Mapkoro F 200 Bin 5 o 6%. LlemenroOeToHHe
nokputTs aBTopoporu Kuis — Kosens 30ynoBano cunamu [IAT “BY — 813” B 2005 — 2010 pokax.

Mpuknaan migbopy ckinaxy OCTOHHUX CyMIlled JUIS PI3HMX TEXHOJOTIH BIAINTYBaHHS MOKPUTTS
HaBeJIeHo B poboTtax [11 - 12].

8. OcHoBHi TexHoJIOTiYHMX onepaniii 3 OyAiBHUITBA IeMeHTO0ETOHHOT O MOKPUTTS

OCHOBHI TEXHOJIOTIYHHX Omepalliil 3 OyTiBHUIITBA IIEMEHTOOETOHHOTO TMOKPUTTS (po3aiieno Ha [X
€TaIliB) HaBeACHO B TaO. 7.

Tabnurs 7 — OCHOBHI TEXHOJOTIYHHX OTeparlliid 3 OyIIBHUIITBA [IEMEHTOOECTOHHOTO TIOKPHTTS

Table 7 - The main technological operations for the construction of cement concrete pavement
3arajbHUN BUTIIAL Onuc TeXHOJIOTIYHUX onepartiit

' I eTan - 3HATTS Hanpy:keHb B 11eMEHTOOGETOHHOMY

NoKpuTTi riicoTuHoo BTZ 7000
[TepeBara MexaHIYHOTO METOly PyWHYBaHHS:
1.3acTocyBaHHsS CTaporo TOKPUTTS SK OCHOBU i3
30epeKeHHSIM HEeCy40i CIIPOMOXKHOCTI Ta TPYJAOBUTPAT
Ha po30upaHHs
2.He nopymyroTbcsi CyHiIbHICTh TIOKPUTTS SIK OCHOBH.
3.Jlae MOXKITHBICTh PyXy TEXHOJOTIYHOTO TPAHCIIOPTY
Ta TUMYaCOBOTO MPOI3y.

IT eran — IlomupeHHs CTAPOT0 MOKPUTTS
BramryBaHHS pOBHKIB HOIIMPEHHS HA MIUPHHY 10 2-X
METpiB 3 KO)KHOI CTOPOHH 32 METOJIOM YKOUYBAaHHS i3
11e0eHeBO-MIIaHoi CyMill 00po0IeHOT HEMEHTOM.

III' eram - BuamTyBaHHS  BHPiBHIOIOYOI0
npoumapky KoMmiuiekToM npodinoBaibuukis JIC-
100

BnamTyBaHHa mpomapky i3 cymimi CymicKy i
KaM’STHHX BHCiBOK 00po6nenux nementom [1[-500 o
I'OCT 23558-94

IV eram - BuamrTyBaHHSI BepXHbLOI0 MIApy
NOKPHUTTHA

BrnamryBaHHA ~ BEpXHBOTO  IIApy  HOKPHUTTS i3
nemeHToOeToHy B40 (M550) XK1 F200 TtoBmmHOMO
h=26cm  4epe3  po3miioBUil  mpomapok i3
MOJIETUIICHOBOT IUTIBKU TOBIIUHOIO 300 MKp.
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V eram — HaHeceHHsl ILIiBKOYTBOPIOIOYOI0
Mmarepiaiay
Hanecennst miiBkoyTBOprorodoro marepiamy Wirtgen
TSN-1800

VI eranm — Hapi3aHHA IIBIB B CBiKOYKJIaJeHOMY
TMIOKPHUTTI

HapizaHHs 1WIBiB B CBDKOYKJIAJICHOMY TOKPHUTTI
Hapizunkamu Llenima CF-198 h=1/4 (1/3)-h.

VII etan — po3mmBKa HIBiB:
[[upuna momnepevyHux § MM.
[MoB3moBxHIX 12 MM.
I'mubuna 40 Mm.

VIII etan — repmern3anis mBiB

Ha mmouHy h=20mm koten Shafer LS 600/500 3
3aKIIJIKOI0 JIMJIATAHIIIHHOTO TEPMOCTIHKOTO WIHYpY
d10-16mm.

IX eTan — 3acTocyBaHHSI TOHKOLIAPOBHUX NOKPUTTIB
“MyabTuMaK”

Ha cTa/1ii Oy/TiBHUIITBA KOPCTKUX TTOKPHUTTIB.

a/m KuiB-Kosens — SAroamn km.78 - kM. 90 (paiion
ManuHa).

9. llopiBHAHHS MeTOAIB BJAIITYBaHHA AedopManiliHUX MIBiB
HaiiGinpmmM HeoaiKoM Ta HaWCHaOIMM MICIeM B OCTOHHHX TOKPUTTSX € HasSBHICTh IIBIB,
BIIAIITYBAHHS SKUX HEOOXiHE Il 3a0€3MeUeHHS CTIHKOCTI ITPH 3MiHI TeMIIEPaTypH.
CyuacHa OeToHOYKTaqanpHa TexHika « Wirtgen»
- JIO3BOJISIE BIAIITOBYBATH TOKPUTTS B OJWH AP 3 PI3HUMH CHOCOOaMU apMyBaHHS CTECPKHIMH

(IwTHpsSMH) B 30Hi 1IBa.

- JI03BOJISIE BJIAIITOBYBATH IOKPHUTTS TOBIIMHOI 10 h=45cM 3a 0JMH MPOXiJ METOIOM 3pOIIyBaHHS
JIBOX IIapiB O€TOHY, 0€3 BIAIITYBaHHS KOP3UH.
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- I03BOJISIE BHKOHATH apMyBaHHS AedopMaliiiHuX LIBIB CTUCKY (MOTEPEYHHX 1 IMOAOBXKHIX )B

aBTOMATUYHOMY PEKMMi METOJOM 3aHypIOBaHHS TiameTpoM d 22-25MM.
[TepeBaru Ta HETOMIKHU Pi3HUX CITOCOOIB BIIAMITYBaHHS IIIBIB HaBEJCHO B Ta0. 8.

Tabauns 8 — OCHOBHI NepeBary i HEAOIIKH BIAIITYBaHHS apMyBaHHS B 30HI IIIBiB
Table 8 - The main advantages and disadvantages of reinforcement in the area of the seams

Ha xop3unax

ABTOMATHYHE 3aHYPECHHSA

IlepeBaru:

Jlae MOXIIMBICTD BIAINTYBAaHHS IIBA PO3IIHUPEHHS
MpY 3HAYHO MEHINUX TPYIOBHUTpaTax 0e3 3YMHHKU
nporecy OeTOHyBaHHSI.

Henonixm:

1.ITotpebye momaTKoOBOI KINBKOCTI  METaly Ta
TPYJAOBUTPAT JJII BUTOTOBJICHHS 1 BIIAINTYBaHHS
MiITPUMYIOUUX KOP3UH Ta iX KPIIICHHS.
2.HeMOXITHBICTh (dbpoHTaTBEHOT nmoxadgi
1eMeHTo0eToHHO1 cymimmi. [loTpebye momaTkoBHiA
OoKOBHI MexaHi3M nojavi (0eTOHOPO3MOAUTBHUK 3
OOKOBOIO MTOaY€I0, a00 MepEeBaHTAXHUK), IO BEIE
0 3OUTBIICHHS TapaMeTpiB 3eMIITHOTO ITIOJIOTHA
JUIs1 OpraHizauii pyXy TeXHOJOTTYHOT'O TPAHCIIOPTY.
3.HenmoyminbHeHHs IIapy LEMEHTOOETOHY Mpu
TOBIIMHI OUTEIIINX 30CM.

4 1lIBuakicts BrIamrTyBaHHS MOKpUTTA Ha 20-30%
HUXYa.,

5.HeMOXIHMBICTH BIIAINITYBaHHS mapiB
IIEMEHTOOCTOHY Pi3HOI MIITHOCTI 3a OJUH MPOXif Ta
TOBIIMHI Oibie 30cM B KOB3HIN OMamyOli.

IlepeBarm:

1.He moTpebye KOp3wH M1 KPITUICHHS MIO0ETIB 1
aHKEepiB.

2. Jae MOXJIUBICTb ¢poHTanbHOI  momadi

LEMEHTOOETOHY aBTOCAaMOCKHIaMH 03 T0JaTKOBUX
TEXHOJIOTIYHUX OTIepaIii.

3.o3Bosie MaKCUMaJIbHO aBTOMaTH3yBaTH
BJIALITYBaHHS JeQOpMaliliHUX MIBiB CTHUCKY ,Ta
SKICTh 1X BJIAIITYBaHHS.

4.3HauHO HMKYHMI TEPMiH Yacy BaamTyBaHHs | m>

LEMEHTOOETOHY, II0 HE BeAe A0  XHOHOro
CXOIUTIOBaHHS IIEMEHTOOETOHHOI CyMITIIi.

5.10Ipu 3aCTOCYBaHHI JTBOIIAPOBUX
0eTOHOYKJIa1a4iB;

- 3HAYHO MOJIMNIIYETHCS OOHOPIAHICTH TA MIIHICTD
LIEMEHTOOETOHHOT'O HOKPUTTS B MICIISIX
BIIAINITYBAaHHS Je(hOpMaIliitHIX IIBIB
- MoXIUBICTH  3aCTOCYBaHHS
IIEMEHTOOCTOHY 3a OJUH IPOXiJ.

- BrmamtyBaHHS TOBIIMHHM TOKPUTTS 10 45CM Ta
IIMPUHOIO 10 15M.

Henoaixn: 1. Ilpyn oxHOmAapoBOMY MOPYIIYIOTHCS

pi3HUX KIiaciB

ONHOPIAHICTH CYMIIIi Ta MIIHICTE BEPXHBOL
YACTHHU TOKPHUTTSI.
Tabmuist 9 - BapianTu BialTyBaHHS IIBIB PO3IIHPEHHS
Table 9 - Options for the expansion seams
Cxema Onuc
| 1500 | 1.Ilpn  ¢ponraneHili  momaui
IIEMEHTOOCTOHY
Kopmauox _[5 : v KoBnauox . BramryBanHs ~ 3ai300€TOHHOI
K K-1 2 i -
Tobers ATd22.25  |¢ apxac T e ATd 2225 BCTaBKH i3 cTasieBOro kapkacy K
= : 1 (kpok 150x150 mm d 16 Mm)

v JTomxa 3 0vm

v Jlomxa 30MM

la. BnamryBanHs apMOOETOHHOT

o Citra . . .
. BCTaBKHU 13 CTAJIbHO1 C1ITKHN
h Kosnadox & @ U U v Kopnadok 13
I5]¥ Tomxa 30y ¥ omka 30mm §
L=20-25h L=20-25h L=20-25h
ThoGens d22-25 Z e 2. TIpu OOKOBIH nogadvi
OBIIAYOK

s | Wb

¥ TTiATpHEMYHO9a KOP3HHA

LEMEHTOOETOHY Ha KOpP3HHAX, a00
METOJIOM  3aCBEpIIIOBAHHS IIPH

v JlomKa

L=20-25h 30- S0MM

I-20-25h

(dhpoHTANBHIN TTOAYI.
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BucHoBKH.

1. By#iBHUITBO IEMEHTOOETOHHMX MMOKPUTTIB Ma€ JOCTaTHHO JOBIY Ta LIKaBy iCTOPIIO 1 CBOT TpaaHLii
B Ykpaini. Ha choromti € mpuxiand JOPOKHIX MIEMEHTOOCTOHHUX IMOKPHUTTIB, IO MPOCTYKuiau Oubmie 50
POKIB, III0 MiATBEPIKY€E MO3UTUBHUN JOCBIJ AOPOXKHBOI'O OYAIBHHUIITBA B rajy3i OyIiBHUIITBA OCTOHHHUX
MOKPUTTIB.

2. € xopolIuii A0CBi Ipy OYIIBHUIITBI AOPIr Ta aePOAPOMIB 3 OCTOHHUMHU MOKPUTTAMHU B YKpaiHi B
1994 - 2015 pokax.

3. OmHak (opMyJrOBaHHS BHUCHOBKY IMPO XOPOIIWH ITOCBiJ HE O3HAYa€ BCE MPOMIUIO TIAJKO.
[IpoGiemMu 3 AESKUMH JUTSHKAMH, IO MArOTh 3aJJ0BUTRHY ITO3JI0BXKHIO PIBHICTh, TPIIIWHU, HEIOCTATHIO
MIOPCTKICTh 1 TEPMETHUYHICTD IUIUT, TOTPEOYIOTh ACTAILHOTO TEOPETHUYHOTO OMHCY Ta EKCIEPUMEHTAIBHOT
MEPEBIPKH.

4. JlocBig mokasye, 10 MOJKHA YHUKHYTH 0aratbox npo0iieM, sikOu iHBECTOpH, MPOSKTYBAIBHUKH Ta
T IPSAHUKA TIPUIUIISIIN O1TBINe YBard ACTAJISAM 1 BpaXOBYBaIHM TOPOTOMIHHKKA TOCBI.

5. YTpuMaHHS Ta pEMOHT OCTOHHUX MOKPHUTTIB B YKpaiHi HEAOCTATHRO PO3BHHYTE, B TIOPIBHIHHI 3
OymiBHULTBOM HOBHX. IIMTaHHS TEXHIYHOrO OOCIYrOBYBaHHsS BHUMaraloTh TI'TUOOKMX 3HAaHb (PaxiBIIB Ta
3HAYHOTrO A0CBiAy. Ha mpakTuii € nuime He3HauHa rpymna npodecioHais, mo notpedye cepiiozHoi podoTu no
I ITOTOBIII KaJIPiB IS TaTy3i.

6. barato Tpeba 3poOuTH 1010 CTBOPEHHS 100poi TpaauLii B YKpaiHi y BUKOPUCTaHHI €KCIIEPTU3U
JUTS 3aII00iraHHs MPo0JIeMaM TEXHIYHOTO O0CITyTOBYBaHHSI.

7. lleMeHTOOCTOHHI MOKPUTTS JOBTOBIUHI, CTAOUTBHI B pOOOTI MPH 3MiHI HAIPYKCHH 1 HABaHTAKCHB,
€KOJIOTIIHO YHCTi Ta BHCOKOTEXHOJIOTIYHI, 110 HE MOTPEOYIOTh BETUKOI KITLKOCTI €HEPro- Ta MAJIMBO BUTPAT,
MalOTh 3HAYHO HIKUYY COOIBapTICTh LIEMEHTY SIK B'SKYUOT0 0 BiAHOWIEHHIO 10 OiTyMy. | OCHOBHE, IIEMEHT €
BITUM3HIHUM B’ SDKYYUM, Ha BIAMIHY B OiTyMYy, IO €KCTIOPTYETHCA.

IleMeHTOOCTOH B JOPOKHBOMY OYIIIBHHIITBI - 1I€ TEXHOJIOTIS KA MOTPeOy€e YITKOTO JOTPHUMAaHHS
TEXHOJIOTIYHUX €TaIiB BJIANITYBAHHS Ta HAYKOBOTO CYIIPOBOIY.

3a cTyJeHeM BIUIMBY Ha JOBIOBIYHICTH MOXXHa BHUIITUTH TakKi OCHOBHiI BUMOTH 10 LIb mOKpHTTiB:
HEJIOCTATHSI MIIHICTh HAa PO3TAT NPH 3THHI, HEAOCTATHS TOBIIMHA IIApy IIEMEHTOOCTOHY, CIAOKUN TIPYHT
3eMJISTHOTO TTOJIOTHA 1/a060 HeJoCTaTHS HEeCHA 3/1aTHICTh OCHOBH, BiJICYTHICTB APEHAXY, HE3aOBIIbHA Hapi3Ka
LIBIB Ta HECBOE€YACHA 3aJIMBKA/3alIOBHEHHS I1IBIB TOIIIO.

8. I3 3arampHOTO aHai3y BHIHO, IO MOBEPHEHHS IO TPaaWIlii BUKOHAHHA y YKpaiHi JOpOTH 3
OCTOHHUMH MTOKPUTTAMH YK€ BUT1IHI 3 EKOHOMIYHOI, COITIaIbHOI Ta €KOJOTITHOI TOYOK 30DYy.

Jlo icHyrouuX JIOpir, 3 CTPOKOM CITy>kO0u Ounbiie 50 pOKiB CIifi BITHOCUTHCS SK JO “‘TiaM’ITHHKIB
JOPOYKHBOI KYJIBTYPH 3 BIAIOBIIHUMH OXOPOHHHMH 3axoiamu. Ha 00’exkTax Takoro OyIiBHHITBa TpedOa
CTaBUTH TIaM’SITHI 3HAKH, 3 TIPI3BUINIAMH Ta KOPOTKOIO Oiorpadiero paxiBmiB TOpoXHUKIB. TakuM urHOM Oye
30€peKeHO MaM'sITh MPO JIOJEH, SIKi CBOEI BAXKKOIO MPAIE0 CTBOPWIN 00’ €KTH iHQPacTpyKTypu Ta Oyne
MiHECEHO MPECTHK CIELiaIbHOCTI.

HaOyrtuii OesiinHMil A0CBiA Ta Tpaauilii MarOTh OyTH 3aiKCOBaHI B MACHOPTI KOXKHOI MIISHKH
JIOPOTH, JIJIs1 9OTO Tpeba 310paT 1Mo KPYMHHKAX CBIMUSHHS PO TEXHOJIOTIIO Ta MaTepiayik BijJl HAYAIbHHKIB,
BUKOHPOOIB Ta pOOITHHUKIB, SIKi OyTyBajl KOHKPETHI JUISTHKHU JOPIr.
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Annotation. The article is devoted to the analysis of experience of construction of highways with a
cement concrete pavements in Ukraine since the end of 40th years of the last century of this time. Listed. types
of constructions of rigid road clothes, historical review of constructions of highways and airfields with a
cement-concrete pavements, the most important innovations in designs and technologies of road cement
concrete. An example of selection of the composition of cement-concrete mixture for the arrangement of
concrete pavement of highways is given.

The object of research is the processes of construction of cement-concrete pavement of highways.

The purpose of the article is to inform specialists and the public about the experience of construction of cement
concrete roads since the late 40s of the last century and to provide the most important innovations in the
construction and technology of road cement concrete.

Research methods - scientific and experimental.

The results of the article can be used in the operation of road and airfield pavements with cement-concrete
layer.

Key words: cement concrete, pavement, rigid pavement, high-speed construction.
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