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HEABTOKJABHUI HI3/IPIOBATHUI BETOH JJISI IOKPUTTS
ABTOJIOPIT

BiHHUIbKHI HAI[IOHAIEHUIA TEXHIYHUN YHIBEPCUTET

Anomauin

Pobomy  npucesueno npobremam, nog’szaHum 3 PO3PAXYHKOBOIO  OYIHKOW — NApamempis
KOHCMPYKYTUHO-MENL0I30JAYIUHO20 AHIMUMOPOIHO20 WLAPY O0POIHCHLO2O NOLOMHA HENCOPCTHKUX Jopie HA
PI3HUX IDYHMOBUX OCHOBAX.

KarouoBi caoBa: neasmoknasnuti  niHOOemoOH, NPOMUMOPOZHUL  GANCKULL  WAp, NOKPUIMMSL

aABMOMOOIIbHUX Q0pie, RPOMEP3AHHSL.

Abstract

The work is devoted to the problems related to the calculation of the parameters of the structural and
heat-insulating anti-freeze layer of the road surface of non-rigid roads on various reasonable grounds..
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Beryn
B Vkpaini npu OyQiBHUITBI JOPIr 1 aBTOMOOUIBHHX JIOPIT BHKOPUCTOBYETHCS MPOTHMOPO3HHH
BaKKH 1Iap, IKUH BUTOTOBJISIETHCS 3 KPYITHO3EPHUCTHX 1 CEPETHO3EPHUCTHX MICKIB 1 YKIaJIA€ThCs i
MOHOJITHUH OeToH 1 acdanbTOoOETOHHE IMOKPUTTS Ha OeTOHHIH ocHOBi. OJHAK Taki KOHCTPYKTHBHI
pillleHHS HE JO3BOJSIOTH HAJIMHO 3aXUCTUTH KOHCTPYKIIIO TMOKPHUTTS BiJi 3MMOBUX BCITy4yBaHb 1
TIHAOMIB, IO TT0O3HAYAETHCS HA STKOCTI MTOKPHUTTS Ta EKCIUTyaTAIlitHUX XapaKTEePUCTHKAX.
3apyOibKHHIM  JTOCBiA  JOPOKHBOTO  OYMIBHUIITBA  TIOKa3aB  C(PEKTHBHICTP  BHKOPHUCTAHHS
TETIO130JIAIIIMHIX MaTepialliB B KOHCTPYKITii TOPOKHBOTO MOKPUTTS [1-4]. JlocmimKkeHHsT Ta 3aCTOCYBaHHS
PI3HOMAHITHUX TEIIOI3OJSMIMHUX MaTepialiB y JOPOKHBOMY OYIIBHHUIITBI modanucs mie B cepeanni XX
CTONITTS, OCKUIBKM TpoOJieMa 3MEHIIEHHS IPOMEp3aHHS 3eMJISTHOrO IIOJIOTHA JOPOXKHBOTO OJATY
aKTyalibHa HE JIUIIe Ui YKPaiHChKUX JIOPIT.

OcHoBHa YacTHHA

HesBaxxaroun Ha Te, mo OyniBenbHI Marepiaqu B KOHCTPYKIli 03M00JEHHS MOPOXKHBOTO MOKPUTTS
YKITaaloThCsl 32 KoedillieHTOM 3HI)KEHHS HAIpyTd BIATIOBIAHO 1O OCHaOieHHS Hampyrd AWHAMIIHOTO
HaBaHTa)KEHHS, KPUTHYHI JIaHI Hapy>KeHO-Ae(OPMOBAHOTO CTaHY 3a KPUTEPIIMU MEXaHIKH pyHHYBaHHS
CJTiJ] BU3HAYATH SIK JJIs1 OETOHY, III0 BUKOPUCTOBYETHCS IS TOPOKHBOT'O ITOKPUTTS, TaK 1 I MHOOETOHY,
[0 BUKOPHUCTOBYETHCA B AKOCT1 TEIUIOI30MALMIHHOTO MIapy.

HocmimkeHHs  neopMalliifHIX —XapaKTEepUCTHK MiHOOETOHY, apMOBAHOTO MOJIMPOIMiJICHOBUMHU
BOJIOKHAMH, B TOMY YHCII JOCHI/DKEHHS TPINIMHOCTIHKOCTI, IMOKa3adl MOXJIHMBICTb BHUKOPHUCTaHHS
MHOOETOHY K TEIUIOI3ONAIIAHOrO mapy mpu OyMiBHHUITBI TOPOKHBOTO TMOKPHUTTS IOpir. Xapakrtep
nedopmairiii mMHOOETOHY, apMOBAHOTO TOMIMIPOIIIEHOBOO (DiOpOro, Bipi3HIETHCSA Bil JOCITIIKYBaHHX
3paskiB, B SKUX aucrepcHa (idpa He BuKopucToByBanacs. IlikoBe 3HadeHHS nedopmariii ¢ibpodeToHy
MiJ] HABAaHTAKEHHSM [0 KPUTUYHOI TOYKA pyHHyBaHHA B 4,7-5,7 pa3ziB mepeBuirye nedopmarliro
HEapMOBaHOTO MiHOOETOHY. [5]

Po3paxyHOK MOpPO30CTiIKOCTI KOHCTPYKLIi IOPOXHBOTO IIOKPUTTS, HAaBEOCHUH Yy MOiI0OYMX
OyniBenbHUX HOpMax YKpaiHu, Mae Ha MeTi 3a0e3meyuTH HeoOXigHY CTIHKICTh JOPOXKHBOI'O OJSrY 10
BTpaTH CTIHKOCTI MPH HEPIBHOMIPHOMY CITy4yBaHHI IPYHTY 3€MJITHOT'O ITOJIOTHA JIOPOTH, TOOTO 3a1mo0irTu
nedopmarnii, IO CnpuYMHEHA MOPO3HHMM IMiAHOMOM, sSIKa MOXE IEPEBHILYBATH TPAHUYHO JOMYCTHUMI
MPOeKTHI Tapamerpu [6]. Ayle Takuii anropuT™M pO3paxyHKy HE BpaxoBye (aKTH4HI TerutodizmuHi
XapaKTepUCTUKHA OyAiBeTbHUX MaTepialiB, SKi BUKOPUCTOBYIOTHCS IIPU BUTOTOBJIEHHI JIOPOXKHBOTO
MOKPUTTA. 3 1HIIOro OOKYy, MOXJIMBE BHKOPUCTaHHS B PO3PaXyHKY €KBiBaJ€HTa TEIIOTEXHIYHMX
BJIACTUBOCTEH MaTepiaiiB 03100J€HHS JOPOXHBOTO IOKPUTTA. BHKOpHCTOBYBaHA 3apa3 METOIHKA



PO3paxyHKy € 3acTapiiord Ta MajJoeeKTUBHOK, OCKUIBKM HE BiOOpa)ka€ peaJlbHUX TEIIO(i3uIHIX
XapaKTePUCTUK HOBITHIX OyAiBEIbHO-IOPOXKHIX MaTepialliB, sIKi MOXYTb OYyTH BHKOPUCTaHI JJIs
BJIAIITYBAHHS TEMJIOI30JSMIHHOTO MAPY MOKPUTTA B CYYaCHUX MPOEKTHUX PIlIEHHSAX JIOPIr.

Meronuka po3paxyHKy MapaMeTpiB BIAIITYBaHHA €(EKTUBHOIO TEIUIOI30JSIMIHHOTO Mapy MOKPUTTS
JOPO’KHBOT'O TIOKPUTTSI, sika O BpaxoByBaja (PaKTHUHY TEIUIOMPOBIIHICTH YCIiX IIApiB AOPOKHBOT'O OASTY
Ta BUKJIIOYaJla BIUIMB MOPO3HOTO MiAHOMY JOPOXXHBOTO TIOJIOTHA, Hapa3i BIICYTHS B Cy4acHHX J0porax
MPOEKTHO-OY/IBEIbHOT TPAaKTUKH B YKpaiHi. Y 3B’I3Ky 3 MM MpoOjemMa po3poOKHM MiHOOETOHY 3
MIJBUIIICHUMH SKCILTyaTalliiHUMU BJIACTUBOCTAMHU SIK ©()EKTUBHOTO TEIUIOI3ONIALIIMHOIO IIapy s
MPOEKTYBaHHS JOBrOBIYHMX 0araTomapoBUX MOBEPXHEBUX KOHCTPYKIIiH € aKTyaJIbHOIO.

B po6oTi po3pobieHO METOAWKY MiJBUINEHHS JOBIOBIYHOCTI MOKPHUTTS JOPOXKHBOTO TOKPUTTS Ta
YCYHEHHS BIUIMBY MOPO3HOTO MiJ{OMY Ha JOBTOBIYHICTH HEKOPCTKOTI'O JAOPOKHBOI'O MOKPHUTTS HIISIXOM
BBEJICHHS B KOHCTPYKIIiIO MMOKPUTTSI PO3PaxXyHKOBOTO 3HA4YEHHS €(pEKTHBHOTO TEIUIOI3ONISIIHOTO mapy.
3anpornoHOBaHO AJTOPUTM PO3PAXYHKY BEIMYMHH TEIUIOI3OJALIHHOIO IIapy 3 MOHOJIITHOTO MiHOOETOHY,
apMOBAHOrO MOJINPOIiIEHOBOIO (HhiOpOr0, Ta HOMOTpaMH JUIS BH3HAYCHHS HEOOXIIHOI TOBIIMHU
TEIUIOI30JIAIIMHOTO IIapy 3 MOHOJITHOTO KOHCTPYKI[IHOTO Ta TeIUIoi3oisiiiiHoro ¢idpodeToHy. s
PI3HUX TPYHTIB IOPOXKHIX OCHOB.

Jnst NOCSTHEHHSI CTIMKOCTI KOHCTPYKIII MOBEPXHEBOTO TOKPHUTTS MPOTH MOPO3HOTO HaOyXaHHs
HEOOXiIHO 3a0e3MeYnTH CTaOUIbHY IUIIOCOBY TEMIIEPAaTypy B OCHOBI IPYHTY 3EMIITHOTO IOJIOTHA Iij
JOPO’KHE TIOKPHUTTS, IO TapaHTyE YHUKHEHHS 3aMep3aHHS BOJM B IPYHTI Ta MOAANBIIOTO yTBOPEHHS
KPHUCTAIHKIB JIbOMY, SIKi, 30UIBIIYIOUMCh B 00’€Mi, BUKIHKAIOTH MpOIleC 3UMOBOro migiomy. [Tokpurrs
JIOPOXHBOT'O TIOJIOTHA, B SIKOMY BUKOPHUCTAHO 130JIAIIAHNN MIHOOETOHHUH MIap, 3aJIMIIIATUMETBCS PIBHUM
MPOTATOM YChOTO POKY, 1[0 3HAYHO MOKPAIIUTb SKICTh JOPOKHBOT'O TIOJIOTHA.

Jnst 3aXUCTy KOHCTPYKINT JOPOXKHBOI'O TIOKPUTTS BiJl BILUTUBY 3MMOBOT'O BCITyYyBaHHS TEIIOBUIN
MOTIK, 110 TPOXOAUTH 4Yepe3 I JOPOXKHIO KOHCTPYKIIIO, MOBHHEH OyTH pIBHHM ab0 MEHIINM BiX
TEIUIOBOTO TOTOKY, IO INPOXOAUTH Yepe3 IPYHTOBHUA MacWB JI0 DPIBHA TJIMOWHH IpOMEp3aHHA. 3a
pe3yNbTaTaMi MaTeMaTUYHUX PO3PaxyHKIB HA OCHOBI OTPUMAaHOI aHAJIITUIHOI 3aJISKHOCTI Ta OTPUMaHUX
CEpEeIHIX PO3paxyHKOBUX 3HAYEHb OTPHUMAHO 3HAYCHHS HEOOXITHOIro TEPMIYHOI'O OMOPY TEIUIoNepeaadi
JUTST KOHCTPYKIIiH 0310071€HHS TOPOKHBOTO ITOKPUTTS, SKi PO3TaNIoBaHi B KOHKPETHOMY KIIIMATHIHOMY
patioHi YKpaiH# y BiIITOBIAHOCTI A0 cTaHAApTiB YKpainm [7] (Tadm. 1).

Taoauus 1 - Po3paxynkoBuii TepMiuHuii onip KOHCTPYKIIi 03100/1€HHSI T0POKHBOTO MOKPUTTSA

MinimManpHO HEOOXiTHE 3HAUEHHSI TETIIOBOTO OMOPY
KiriMaTinana I'mbunHa JIOpOTH
001acTb TIpOMep3aHHs cTpykTypa (RHEobxigHa), 0 po3TamioBaHa Ha
TPYHTY, HACTYNHOMY THMI IpyHTY, M2K/BT
Hfrz, cm TiCOK CYTIICOK TJIMHH 1
CYTTIMHUCTHUH CYTJIMHKIB
I 165 1,054 1,455 1,598
150 0,958 1,323 1,453
" 130 0,843 1,164 1,279
110 0,714 0,985 1,082
95 0,628 0,867 0,952
1mea) 80 0,529 0,730 0,801
95 0,642 0,886 0,973
i(B) 80 0,541 0,746 0,820
v 95 0,650 0,898 0,986
80 0,548 0,756 0,831
v 95 0,685 0,945 1,038
80 0,577 0,796 0,874

JIAst CHpOIIeHHS PO3paxyHKIiB Ui BHOOPY BEIMYMHH TEIUIOI3OMAMIHHOrO IIapy MOHOIITHOTO
¢ibponinoOeToHy Oynu 3ampoNOHOBAaHI HOMOIpaMH Uil TPhOX OCHOBHHMX BapiaHTIB OCHOBU 3€MJISTHOTO
nojoTHa (puc. 1).
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Pucynok 1. Homorpamu a1t BHUOOpPY ONITUMATBHOTO PO3PaXyHKOBOT'O
3HAYEHHS TETUIOI30IIALii TIHOOETOHY Ha OCHOBI TJIMHU Ta
CYTIIMHKIB (a) cymickiB (0); (B) micok

3anpornoHOBaHUN aJTOPUTM HOMOTpaMm ISl MPAKTHYHOTO BHOOPY ONTHUMAIBHOTO PO3PAXyHKOBOTO
3HAUYeHHs Terutoi3osiiitHoro ¢idponinodeTony mrinmeHIicTIO Big 600 mo 1000 kr/M° 03BOIISIE CTBOPHUTH
epeKTUBHY KOHCTPYKIIIIO MOPO303aXHCTy. BAXKOrO IAPy HEKOPCTKUX JOPIr i PI3HUX IPYHTIB
JIOPOXKHBOI OCHOBH.

TexHomoris BIAaITyBaHHS MOPO3OCTIMKOrO HIapy 3 HEABTOKIABHOTO MiHOOETOHY, apMOBaHOIO
noJinponineHoBor (Gidporo, B KOHCTPYKLIl MOKPUTTS aBTOMOOUTBHHUX AOPIr, BHYTPIIIHBOKBAPTAJILHUX



Opoi3AiB 1 MIIOXiJHUX JOPDKOK Mepeadadae oOOB’S3KOBE BIAINTYBAHHS TiIpOi3ONALIAHUX IHApiB
(reoTekcTUIIO, TiApoi3oAUiiHMi map abo MemOpaHa), mo0 3a0e3meunTd HEoOXiTHY BOJIOTICTH I[LOTO
Marepiany.

BucHoBku

OcHOBHMM e(eKTOM Bii BBENEHHS NMPOTUMOPO3HOrO IIapy HEOOXiIHOro po3Mipy 3 MOHOJITHOTO
HEaBTOKJIABHOTO (iOpoOeToHy € 30iMblIeHHS UWKIY KamiTalbHOTO PEMOHTY IIpH eKcIuTyartarii
HEKOPCTKHX JIOpir y 2,5 pa3u.

Hapenenmii y cratti anroputM BHOOpPY e(EKTHBHOI BEIMYMHHM TEIUIOIBOMSMIKHHOIO Imapy 3
MiHOOETOHY HEaBTOKJIABHOTO (DiOpoOETOHY sK 3aco0y 3amo0iraHHsS MOPO3HOMY IYYEHHIO ITOBEPXHEBOTO
MOKPHUTTS CTBOPIOE €PEKTUBHI MOXKIIMBOCTI IS MiBUILEHHS SKOCTi BYJI. TPAHCIIOPTHOI Mepexi B YKpaini
Ta 3aKjaJla€ OCHOBY JUIS €KOHOMil 3HaUHMX MaTepialbHUX 1 (JIHAHCOBHX PECypciB Mif Yac eKCIuryaTtamii
J0pir.
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