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ABTOMOOWJIBbHO-A0POKHbIA HHCTUTYT (puamas)
(eaepabHOro rocy1apCcTBEHHOr0 OI0IKETHOT0 00PA30BATEILHOI0 YUPeKACHUSA
BbICLIEr0 00pa3oBaHus «/{oHelKNid HAIMOHAJIbHbII TEXHUYECKHIl YHUBEPCUTET»
B I. 'opjioBKa

N3MEHEHHUE COCTABA, CTPYKTYPbI U TEKCTYPbI
ACPAJBTOBETOHA B ITPOLHECCE 3KCINVIYATAIIUU

s cooepoicanusi u peMoHma Cywecmeyroumux 0opoe Heobxooum d0Cmyn K Hedopo2um mame-
puanam u pecypcam. K maxum pecypcam mooicno omuecmu Oumym, Kax ssicyujee 6eujecmeso, u uje-
OeHb, KaK 6blCOKOKAYECBEHHbI MUHEpaibhbli mamepuan. [Ipu pekoncmpykyuu, KanumaibHOM U
meKyuem pemMoHmax agmoMoOUIbHbIX 00Poe NPoUCXooum Haxkonienue 0o 15-20 man m 6 200 cmapoeo
acghanbmobemona, Komopwiil npu2ooeH OJisk GMOPUYHO20 UCHONb308aAHUsL 6 cmpoumenbemee. Heoo-
X0OUMO YCMAHOBUMb KAYeCME0 CMApo2o acGanbmobemona u blnoIHUMs pabomsl O 80CCMAHOG-
JIEHUIO PUBUKO-MEXAHUYECKUX CEOUCIE OUMYMA, HAXOOSWE20Cs 8 €20 COCMAge.

Knioueswvie cnosa: cmpyxmypa, mexcmypa, cocmas, (huzuko-mexaHuieckue ceolcmeaa, acghaib-
MOOEMOHHASL CMECh, ACPHANLMOOEMOoH

Beeoenue

HHTeHCHBHOE pa3BUTHE MEPEBO30K TPY30B U IMACCAXKHUPOB MO aBTOMOOWIBHBIM JIOpOTaM
TpeOyeT moBbIIeHUs () (HEKTUBHOCTH PabOTHI TPAHCIIOPTHBIX CPENCTB, KOM(POPTHOCTH U Oe3omac-
HOCTH JBUKCHHMSI, YBEJIMYEHHUSI CKOPOCTHU MEPEBO30K, a TaKKe CHUKEHHS ce0ECTOMMOCTH TpaHC-
MOPTHOU PabOTHI B IIETIOM.

Cremyst 5TUM ycloBUsAM, HarOoJiee BaXKHBIMU MOTPEOUTEIHCKUMHU CBOMCTBaMU TPAHCIIOPTHO-
IKCITYaTAlMOHHOTO Ka4ecTBa JIOPOTH — SIBISIETCS POBHOCTH ac(albTOOCTOHHBIX JTOPOKHBIX IIO-
kpbiTuii [1]. [loTrpebuTenbckrue CBOMCTBA JOPOTH, a TAK)KE TPAHCIIOPTHO-IKCIUTyaTaIlMOHHBIEC TIOKa-
3aTeld TMOCTOSTHHO M3MEHSIIOTCS U SIBJISIIOTCS M3MEHSIOMIMMUCS TMOKa3aTesIMU BO BPEMEHU. DTH
W3MEHEHUS IPOUCXOST MOCTOSIHHO B MPOLIECCE AKCILTyaTalliy IOPOTH U MPUBOAAT K YXYALIEHUIO
ee coctosHus. Ecnu He mpUHUMATH Mep K JOHKHOMY YPOBHIO DKCIUTyaTalllu, COAEP>KaHUs, a TAKKE
PEMOHTY J10pOT, TO IPOUCXOAUT HAKOIUIEHHE U3MEHEHUU, KOTOPHIE, B CBOIO OYEpEe/lb, TPUBOIST K
«OTKa3y OT paboTh» y4acTKa JOPOTH UM BCEU JOPOTH B IIEJIOM.

POBHOCTh HEXECTKHX JOPOKHBIX MOKPBITHH SIBISETCS OJHMM M3 BAXHEWIINX IOKa3zaTesen
TPaAHCIOPTHO-IKCILTYyaTaIIMOHHBIX CBOMCTB aBTOMOOMJIBHBIX JOPOT. 3PUTEIHHOE BOCIPUITHE BOIU-
TEISIMU TOBPEKICHUN HA MOKPBITUM MPOE3KEN YaCTH 3aCTABISIET U3MEHATh TPACKTOPHUIO JIBHXKE-
HUS, OTBJICKAET BHUMAHUE OT CUTYAllMH Ha JIOPOTe, a TAKXKE MOBBIIIAET SMOIMOHAIBHOE HaIpsikKe-
Hue [1, 2]. TpeGoBaHUs K POBHOCTH JOPOKHBIX MOKPBITUH B MEPUO IKCIUTYyaTallMH aBTOMOOHITb-
HBIX JIOPOT JOJIKHBI ONpPEAesITheA 1Mo nmokaszarento IR, KoTopelil SBisieTcsl KpUTEpUEM ISl Ha3Ha-
YEHUsl PEMOHTA 110 BOCCTAHOBJICHUIO POBHOCTU JOPOKHBIX MOKpbITUH [3]. Tak kak qOpoKHOE TTO-
KpPBITHE SBJISIETCSI CAMbIM Ba)XHBIM DJIEMEHTOM JIOPOTH, TO BOIMPOCHI €ro KauecTBa M HAJEHKHOCTH
HUMEIOT 00JIBIIIOE 3HAUEHHE.

Ananusz nyonuxkayuii

[IpuBeneHre TPaHCHOPTHO-IKCIUTYaTAllMOHHBIX IIOKa3aTesied aBTOMOOMIJIBHBIX JOpOT K
HOPMATHBHBIM TPEOOBAHUSM BBITOJIHSIOT IIPH PEMOHTHBIX paboTax ac(hanbTOOETOHHBIX TOKPBITHH,
yCTpauBasi HOBBIE CJIOU HA YK€ CYILECTBYIOLIEM JIOPOKHOM MOKPBITHH. Takue peMOHTHbIE pabOThI
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MPUBOAAT K HEIKOHOMHOMY HCIOJIb30BAaHUIO CTPOUTEIBHOIO MaTepHaia, YBEIMYCHHUIO TOJIUHBI
CJIOSI TIOKPBITHS, HEKAYECTBEHHOMY PEMOHTY MENKUX Ae(eKToB u paspymeHuidl. Kak mpasuio, 31o
MPUBOAUT K 00pa30BaHUIO HOBBIX, OoJiee OOJBIINX MO TUIOMAAN AehEKTOB M pa3pylIeHUN, KOTO-
pbie TpeOYIOT CIIOKHBIX PEMOHTHBIX paboT ¢ MaKCUMAaJbHBIM IPUBJICUCHHEM HOBBIX TE€XHOJIOTHUH,
TEXHUKHU, MaTEPUAJIOB, a TAK)KE YBEJIMUYEHUS BPEMEHH Ha BBIIIOJHEHNE PEMOHTHBIX paloT.

B 80-x rogax I'. K. Cronsn, A. I1. Bacunbe, O. T. batpakoB u 1p. npeuiararot ajabTepHaTHB-
HbI€ METO/bl BOCCTAHOBJICHUS CYILECTBYIOLIMX JOPOXKHBIX OAEXKJ, KOTOPbIE 3aKIOYAI0TCSA B TEX-
HOJIOTHH TEPMOpETEHEPaIliy B Pa3HbIX Bapualusx (remix, remix plus, repave u 1. 1m.) [4]. DxoHo-
Muyeckas 3pPEeKTUBHOCT ITOPAYEro METOa BOCCTAHOBJICHHSI 3aKJIIOYAETCS B IOBTOPHOM UCIOJb-
30BaHMM UMEIOILErocs Ha Jopore Marepuaina 0e3 HeoOX0IMMOCTH 3aMEHBI €r0 Ha HOBBII MaTepuail.

B 90-x romax yuensie B. A. 3omotapes, B. B. Unsuenko, I'. C. baxpax, JI. A. Pozenrais,
H. B. I'openbliieB u p. npeangaraloT METOA X0JIOIHOTO (pe3epoBaHust 1e(hEeKTHBIX U U3HOLIECHHBIX
CJIOEB JIOPOXKHOM OJIEXkKbI C MOCIEAYIONINM UX YJAJICHUEM U YCTPOMCTBOM BMECTO HUX HOBBIX I10-
KpbITHil [5—7]. B pe3ynbrare X0n0aH0ro GppesepoBanusi, MoIyuyeHHbIN achaabTHBIN rpaHyIAsT MOXK-
HO MOBTOPHO TepepadarpiBaTh Ha acdaabToOETOHHBIX 3aBojax (recycling in plant) unm Hemocpe-
CTBEHHO Ha Mecrte (recycling in place). [lanHas nepepaboTKa MOIXy4eHHOTo ac(albTHOIO I'paHyIATa
JTaeT 3HAUUTENbHBINA S3KOHOMUYECKHH 3 PexT.

C 2000-x m mo Hacrosuuee Bpems ydeHole A. M. Ammes, I'. C. baxpax, JI. B. bunaii,
B. M. T'orimumze, b. C. I'meips, C. K. Muononos, C. ®@. ®unaros, A. I1. JlynanoB u 1p. npomo-
JKalT U3y4daTb U COBEPLICHCTBOBATH METOJIbl, TEXHOJIOIMM U MaTepHalibl, KOTOPBIE HCIIOJIB3YIOT
P PEMOHTaX JAOPOXKHBIX MOKpbITUH. Tak, B 2001 rogy B I'epmanuu npu peMoHTE AOPOT OBLIO
CHSTO M MOBTOPHO HCHOJB30BaHO 15 MiIH T acanbrodberona, u3 koropslx 12 miH T (80 %) yuuio
Ha [IPUTOTOBJIEHUE HOBOW CMECH.

B cBs3u ¢ 3TUM mosBisieTCs HEOOXOAUMOCTh UCCIEI0BaTh pa3padOTKU, HAalpaBIeHHbIE Ha
BBIIIOJTHEHHE PEMOHTHBIX paboT ¢ 00jee MEHBIIMMH 3aTpaTaMy JOPOrOCTOSILEr0 HOBOI'O CTPOM-
TeJIbHOro Martepuana. [loaToMy ecth HEOOXOAUMOCTh B MCHOJIB30BAHUU CTAPOTO CHATOTO JOPOXK-
HOTO MOKPBITHSA, YTO TTO3BOJUT 3HAYUTEIHHO MOBBICUTH 3PPEKTUBHOCTH PEMOHTHBIX PaloT.

Ienvro pabomeul sBISIETCS 3yYeHUE BOMpoca cTapeHus ac(haabToOeTOHa MPHU IKCILTyaTalluu
JIOPOKHOTO TIOKPBITUS W BO3MOXXHOCTH JTaTbHEUIIEr0 €ro WCIOJIh30BaHMUsI B HOBOW achaibTobe-
TOHHOW CMECH.

Ocnoenas uacmeo

Becp jxu3HeHHBIH MK acdanbToOeTOHAa (HayMHAsg C MPOU3BOACTBA ac(albTOOETOHHOMN
CMECH M 3aKaHUYMBas pa3pylIEHUEM JOPOKHOTO MOKPBITHS), 0COOEHHO OMTyMa, BXOJSIIETO B CO-
ctaB ac¢anbro0eTOHa, 3TO MOCTOSHHOE BO3ACUCTBHE HEraTUBHBIX (pakTopoB. Bce HeratuBHBIE
(hakTOpBI BBI3BIBAIOT U3MEHEHHE XUMUYECKOTO COCTaBa M CTPYKTYphl OuTyma. B mpouiecce BaustHuS
9TUX (PAKTOPOB MPOUCXOAAT OOpaTUMble M HeoOpaTHMble M3MeHeHMs. llepecTpolika HaIMOJIEKy-
JSIPHOM CTPYKTYyphl OuTyma ((pusmueckoe ctapeHue), KoTopas Mpu HarpeBaHUM CHOCOOHA BOCCTa-
HaBJIMBATKCS, ABJISAETCS 00PaTUMBIM M3MEHEHHEM. V3MeHeHe XUMHUUECKOr0 COCTaBa (XMMHUYECKOe
CTapeHue) CBSI3aHO C MPOUCXOJSAIIMMH B OUTYME Pa3HOrO poja PeakUsMU, SIBISIFOIIMMUCS HE0O-
paTUMBIMU U3MEHEHUsIMU [8].

Bremnumu akropamu, KOTOpbIe ONPEeNsaioT He0OpaTuMoe U3MEHEHUE OUTyMa B COCTaBe
acQanbTOOETOHHON cMecH, SBISIOTCS TeMIepaTypa, CBET, paJualus, BO3IyX, Bllara, arpecCuBHbIC
XMMHUYECKHE BellecTBa. Takke HE0OXO0AMMO OTMETUTh BIHMSHHUE XMMHUYECKOTO COCTaBa, CTPOCHUS,
JIETKOOKHUCIISIFOIIMXCS TPYII U CBA3EM B MakpocTpyKType. IIpoBonMBble UcCIeq0BaHN MEXaHU3Ma
cTapeHHus OuUTyMa MO3BOJIMIIM IOKa3aTh BIMSHHME Ka)XKIAOIO M3 HUX M ONPEIEIWIN HalpaBlIeHHE
JAIbHEHIINX UCCIEN0BAaHUH 110 YIIYyYLICHUIO 9TUX CBOWCTB.

CpaBHuUBas BIMSHUE PA3IMYHBIX (AKTOPOB CTApEHUs HAa OUTYM, MOXKHO CII€JIaTh BBIBOJ, YTO
BO3/ICHCTBUE CBETAa HE3HAYUTEIHHO M MM MOXHO NpeHeOpeub, Tak Kak TOJIIMHA CIOs, KOTOpas
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MOJIBEpraeTCsl BIMSHUIO, HE3HAUNTENbHA 110 CPAaBHEHHIO C TOJIIWHOW BCETO cios. BiusHue cBera
MIPOUCXOIUT Ha TONILIMHY cliog pasMepoM 5—10 Mk.

BrayTtpennue (axTopbl, KOTOpblE CIOCOOCTBYIOT HEOOPATHMBIM H3MEHEHHSIM CBOMCTB ac-
(hanpTOOETOHA, — 3TO €ro CTPYKTypa U TEKCTypa, BUJ U KOHCUCTEHIUS OPTaHUYECKOTO BSDKYIIETO,
XHUMHKO-MHHEPAJIOTHUECKUI COCTaB, a TAKXKE THII TPAHYJIOMETPHUECKOTO COCTaBa MHHEPAIHLHOTO
Matepuana. [Ipu crapenun acaibTodbeTOHA MPOUCXOAT CTPYKTYPHBIC U3MEHEHHS, KOTOPBIC CBSI-
3aHBI CO CTPYKTYPHBIMH U3MEHEHHSIMH OMTYyMa, BXOJISIIETO B €r0 COCTaB (PUCYHOK).

a)

B)

a — KapkacHas; 06 — rmosiykapkacHas; B, I — OeckapkacHas
Pucynok — Ctpykrypa achanbTo0eTOHA CTaHIAPTHOTO COCTaBa

PaccmarpuBaer nporecc cTapeHHust OUTyMa Kak MOclie0BaTeNbHbIN EPEX0]] OT CTPYKTYPbI
«30ITb» B CTPYKTYPY «Te€Jb», a 3aTeM K 4aCTUYHOMY WM noiHoMy paspyuienuio A. C. KonbaHoBckast
[8]. BHauane npoucxoaut oOpa3oBaHUE KOAryJsILHOHHON CETKH ac(aabTEeHOB U3 HAJAMOJIEKYJISAp-
HBIX CTPYKTYpP CMOJ, 3TO HPUBOAMUT K YJIYyUIIEHUIO CTPYKTYPHO-PEOJIOTUYECKUX CBOMCTB OUTyMa.
3arem (opMHUpYETCs U pa3BUBACTCS JKECTKask MPOCTPAHCTBEHHAs! CTPYKTYpHas ceTKa ac(albTeHOB.
JlanpHeiilee yBeTMueHHE KOHLEHTpAIMK ac(haibTeHOB NMPUBOAUT K Pa3pyLICHHUIO CTPYKTYpPHOU
cerku. Ha mocnenHel ctanumu crapeHds NPOMCXOIUT pa3yNpoOyHEHHE M pa3pylLIeHHEe MpPOCTpaH-
CTBEHHOW CTPYKTYpPHl M3-3a BO3HUKAIOIIEH B OTIEIBbHBIX Y3/IaX U 3JIEMEHTAX CTPYKTYPHOH CETKU
BBICOKUX BHYTPEHHUX HaIpsKEeHUH [8].

B nepBbie ToBI SKCIUTYaTanuu ac(anbTOOCTOHHBIX MOKPHITUN MPOUCXOAMT TPOILIECC U3ME-
HEHMsI TEKCTYpbl, KOTOPBI HOCHUT 3aTuxarouiuii xapaktep [9]. TekcTypHble U3MEHEHUs CBSI3aHBI
nepepacipesesieHUeM YaCcTULl MUHEPAIbHOTO MaTepralla U OpraHu4eckoro Bsokymiero. Ha nzmene-
HUE TEKCTYpPbI BIUSET ABWKEHHE TPAHCIIOPTHBIX CPEACTB, OT AEHCTBUS KOTOPBIX MPOUCXOIUT pa3-
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pylleHue MUHEpAJIIbHOTO MaTepHuala, UICTUpaHUe U BhlAaBiIuBaHue Outyma. [Iponcxoaut ucronye-
HUE TUICHKH OWTyMa Ha MOBEPXHOCTH MMHEPAJIHHOIO MaTepuala BCIEIACTBHE YEro MaTepuall CTa-
HOBUTCS 00Jiee )KECTKUM U JIETKO MOJIBEPTaeTcs JaTbHEHIIINM pa3pyLIeHUSIM.

B oceHHe-3uMHMI NIEpUO MPOUCXOIUT BIMSHUE XUMUYECKU arpECCUBHBIX CPEll, KOTOpBIE
HECyT HeoOpaTuMble U3MEHEHUS B CTPYKType achaabTo0eToHa. XUMUYECKUE AIEMEHThl PearcHTOB
OKa3bIBAIOT JICMCTBUE Ha BCE COCTABILIONINE ac(hanbTOOETOHA, IPU ATOM Pa3pylICHHE MPOUCXOIAUT
B JiBa 7Tana [10]. Ha nepBoM 3Tane nmpoucxoauT U3MEHEHHE IPYIIIOBOI0 U XUMHUYECKOr0 COCTaBa
OuTyMa, 4TO SABIISETCS MPOIIECCOM cTapeHus. Ha BTopoM 3Tare mpoucxoauT pa3pylieHue CTPYKTYphl
acdanbTobeToHa, UTO SABJISETCS peakiueil ooMeHa ¢ 00pa3oBaHHEM JIETKOPACTBOPUMBIX MPOTYKTOB
peaKkLuu C MOCIEIYOIINM UX BBIMBIBAHUEM.

N3menenune cTpykTyphl achanbToOeTOHA CITOCOOCTBYET MOBBIICHUIO CKOPOCTH TMPOHUKHO-
BEHUS BOJIbI I0JI IUIEHKY OMTyMa, YTO BJICYET 3a COOON €ro OTCllauBaHHE OT MOBEPXHOCTH MUHE-
pansHBIX MatepuainoB [11, 12]. B achanprobeToHe, HACHIIIICHHOM BJaroi, Mpu JBMKEHUU TPAHC-
MOPTHBIX CPEJCTB MOSBIAIOTCS BUOPUPYIOIIKE THAPOJUHAMUYECKHE TaBJICHUS, KOTOPbIE TOJIBKO
YBEJIMYUBAIOT OTCJIaMBaHUE OUTyMa U SABJISIOTCS OCHOBOMW ISl 00pa30BaHUs TPELIUH HA TOBEPXHO-
CTH JIOPO>KHOT'O TIOKPBITHSIL.

AchanpToOETOHHOI CMEChIO SBIIAETCS ONTHMAJIbHO MOJOOpaHHAs CMECh, COCTOSIIAs W3
MUHEPAJIBHBIX MAaTEPUAJIOB U OPTaHUYECKOTO BSIKYLIETO, B3ATHIX B YCTAHOBJIEHHBIX COOTHOLIEHUX
U TepeMEUIaHHbIX B HAarpeToM COCTOSHUHU. Ac(]anbTOOETOHHBIE CMECH, MPUTOTOBJICHHbBIE U YJIIO-
JKEHHBIE Ha BSA3KUX WIN KHUJIKUX OuTyMax, aenstcs Ha ropsuue (He meHee 120 °C) u xonoaHble (He
menee 5 °C). [1o munepanbHOMY cocTaBy ac(haabTOOETOHHBIE CMECH JEISITCS Ha KPYyITHO3EPHUCTHIC
(mo 40 mm), menko3zepHUcTbIe (10 20 MM) u mecyanbie (10 5 mm). Ilo octatouHo#l mopucTocTH ac-
(anpTo6eTOHBI AeAT Ha BhICOKOIUTOTHBIE (1,0-2,5 %), miotHsie (2,5-5,0 %), mopuctsie (5,0-10,0 %)
u Beicokonopuctsie (o1 10 %). B 3aBucumocT OT cojepkaHus EeOHS CMeCh JeNsAT Ha TUIBL: A
(50-60 %), b (40-50 %), B (3040 %), I" (na mecke orcera), [ (Ha mpupogHoM necke). Pusnko-
MeXxaHu4eckue cBoiicTBa nenar achanbrodberon Ha mapku: I, II, Il (ropsuuil BEICOKONIOTHBINA U
wi0THEIN), [, I1 (ropstunit mopucTsiit 1 BeIcOKOMOpUCTHIN), I, I (xomonuslif).

HccnenoBanust crapeHus: acaabToOETOHHBIX cMecel M ac(hanbTOOETOHOB SIBIISETCS IMPO-
LIECCOM CJOXHBIM U JUTUTENbHBIM, HaJ 3TUM BOIPOCOM paboTalv W MPOAOIIKAIOT padoTaTh psij
yueHbIX [13—15]. Ha ceromusimHuii AeHb U3BECTHO HEOOJBIIOE KOJIMUYECTBO KPUTEPUEB, KOTOPHIE
MO3BOJISIIOT TMPEANONIOKUTh (PU3NKO-MEXaHUYECKHE CBOWCTBA M AKCIUTyaTallMOHHBIE MOKa3aTelH
acanbToOeTOHHBIX MOKPBITHIA [16-18].

Crapenue acaibTo0eTOHa 3aBUCUT OT CKOPOCTH IMONAJaHUs KUCIOPOJa B TUIEHKY OUTyMa,
noatomy I'. C. baxpax mpeasoKuil UCoIb30BaTh KOA(P(HUIIMEHT BO31yX0I0CTYTHOCTH:

W
Ky == (1)
rae W — BojoHackImenue oopasia, % 1mo o0beMy;

O — CpeHEeBBIYMCIICHHAS TOJIIIMHA OUTYMHOU TICHKH, MKM.

Crapenne OMTYMOMHUHEPAJIbHBIX MaTepHalioB B ac(hambToOETOHE XapakTepusyrT Kodhdu-
LUEHTaMH UX CTapEHUS:

K =—5 )

rae R}, Ry — npesen mpouHocTH mpy cxatuu achanbroderona mpu 20 °C, 0BEPTHYTOrO

TETJIOBOMY CTapeHHUIO B TedyeHHe T ¥ () 4acOB BpeMEHH COOTBETCTBEHHO.
B mpenenax 3a1aHHOTO CpOKa CITy>KOBI OLIEHUTH TOJITOBEYHOCTh ac(abTOOETOHA MOXKHO 10
TPEUIMHOCTOMKOCTH:
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T=|g[n]—1,1'1gm’ ()

n

c

rae [n] — MpeeTbHOE 3HAYCHUE BA3KOCTH TPEIIMHOCTONKOTO ac(aibToOeTOHA MPU pacyeTHOM

HU3KOH Temmeparype;
1, — HadajbHast BA3KOCTh ac(anbTOOETOHA IIPU TOM )K€ TEMIIEpATYpe;

N, — ko3 duuenT crapenus achanbToOETOHA;

1,1 — ko3¢ dunMeHT nprUBeAEeHUs] HAYalbHOU BA3KOCTH K YCIIOBHO-HAYaJbHOW, COOTBETCTBY-
IOLIeH JINHEHHOMY M3MEHEHHUIO JIorapru(ma BI3KOCTH OT BPEMEHH.
Crapenue ac¢anbTo0eTOHa OLIEHUBAIOT I0IyCKaeMON BeTMUMHON KoadduienTa ctapeHus:

_lg[n]-11-1gn,
4 T !

H

(4)

rae I, — HOpMaTHBHBIN CPOK CITy>KObI ac(aabToOeTOHA.

N3MeHeHne (pU3MKO-MEXaHMYECKMX XapaKTEPUCTUK ac(anbToOeTOHAa B IPOLECCEe IKCILTya-
TallMd MOYKHO OLIEHUTH [TOKa3aTeIeM UINTEIbHON TPEIIMHOCTOMKOCTH ac(hanbToOeToHa:

R,
Kr:p = ? y (5)

rne R’

uze

— U3MCHEHHE TpeJieTia MPOYHOCTH Ha pacTshkeHue npu m3rude npu temmeparype 0 °C
u ckopoctH nedopmuposanus S0 mm/muH, MI1a;

E" — u3MeHeHHe TMHAMUYECKOTO MOy yIpyrocT achansroberona, MIla.
N3Menenne nuHaMU4eCcKOr BA3KOCTH MPU U3MEHEHUU TEMIIEPATY Pl ONIPEACIISIIOT:

1 1
=3 (K +Kin 1 ) Aty

2 ]
n(t)=n(0)-e"" : (6)
e n(O) — IMHAMUYECKasl BA3KOCTh HCXOAHOTO OutyMa (10 crapenus), [la-c;
K, — K09 HUIMEHT HHTEHCUBHOCTH CTAPEHHs OUTYyMa B KOHIIE,
K, ; — K09 DUIMEHT HHTEHCHBHOCTH CTAPEHHs OUTYMa B HAYalIE;
At — IPOIOIKUTENEHOCTD CTApeHUS, Y.

JlnnaMuueckas BI3KOCTh OMTyMa /10 CTAPEHUS ONPEICITIACTCS:

wo-{22)

rae 11 (0) — MepBOHAYAIILHOE 3HAUEHHUE IITyOUHBI TPOHUKAHMS UTJIBI B OUTYM IPHU TeMIepa-

-1

Type 25 °C, MM .
Heo6xon1umMo OTMETHTB, YTO MHTEHCHUBHOCTh CTapeHus acganbroOeToHa o0ycIOBIeHAa MH-
TEHCUBHOCTBIO CTapeHUsI OUTyMa, BXOAAIIETO B ero coctaB. CTtapeHne caMoro OUTyma MpOUCXOAUT

IpU OKHCJIUTCIBbHBIX W HMCIIAPUTCIIBbHBLIX ITPOLOCCCAX, a4 TAKIKC IMOCTCIICHHBIM H3MCHCHUCM I'PYIIIIO-
BOro cocrasna.
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3aknrouenue

AHann3 HOpMaTUBHOM, TEXHUUYECKOHN U MEPUOINYECKON JTUTEPATYPBI, & TAKXKE MPOBEICHHBIE
UCCIIEZIOBAaHMs MOKa3ajM, YTO B Ipoliecce IKCIUTyaTaluu ac(haabToOETOHA MPOUCXOAAT €ro u3Me-
HEHMsI KaK COCTaBa, TaK M CTPYKTYphl. JlaHHBIE M3MEHEHHS MOTYT OBITh KaK OOpaTHUMBIMH, TaK U
HEOOpaTUMBIMU. XUMHUECKOE CTapeHHe OMTyMma sIBIsIeTCS HEOOpaTUMbIM M3MEHEHHEM, a (usnuye-
CKO€ CTapeHHe OMTymMa — OOpaTHMBIM, TO €CTh MOXET OBITh BOCCTAHOBIIEHO MOCJE MPOBEIACHHUS
BOCCTAHOBUTEJNIBHBIX paboT. Iyl TOro yTtoObl BEpHYTh OMTyMy HOpMAaTHBHBIE 3Hau€HUs, HEOOXO-
MO JJOCKOHAJIBHO M3YYHTh CTPYKTYpHI ac(hanbToOeTOHA U OMPEAETUTh MOKa3aTeNu U Kodhhuiu-
€HTBI CTAPEHUS, a TAK)KE U U3MEHEHUS CBOUCTB, KOTOPBIE IOMOT'YT B IIPOLIECCE BOCCTAHOBIICHUS.
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B. B. I'yoa, K. P. I'yoa, JI. H. Tpembakosa
A6momoounbHO-00poIHCHBLIL UHCIMUmYm (unuan)
dedepanvrnozo zocyoapcmeennozo 6100)cemnozo 00paz06amenbHoO2Z0 yUpesHcoeHus
evicuiezo oopazosanusn «/JoneyKuil HAYUOHATbHBLI MexXHuYecKuil ynusepcumemy 6 2. I'opnosxa
H3meHeHne coctaBa, CTPYKTYPBI H TEKCTYPBI acaIbT00eTOHA B NpoLecce IKCILIyaTAuA

OKCIuTyaTanys aBTOMOOHIBHBIX OPOT IPH MOCTOSTHHOM IPHPOCTE TPAHCIOPTHBIX CPEACTB MPUBOIUT K OBICT-
poMy HM3HaIIMBaHUIO acdaibrodeToHa. Ha MOpoKHOM MOKPBITHH, HAXOMASIIEMCS JIOJroe BpeMsi B DKCILTyaTanuu 0e3
peMOHTa, MOSBISIIOTCS Ae(EeKThl M pa3pylIeHHs, KOTOPble MOTYT NPUBECTH K CEPbE3HBIM JOPOIKHO-TPAHCIIOPTHHIM
NPOUCIIECTBUSIM. M3yueHne Bompoca H3HOCa ac(haibTOOETOHHOTO JIOPOKHOTO IOKPBITHS SIBJISIETCS aKTyalbHbIM U
CBOEBPEMEHHBIM.

AcdanbTo0eTOH COCTOUT M3 MHUHEPAIBHBIX MaTepHalIoB (1IEOHS, IecKka, MUHEPAILHOIO MOPOIIKa), KOTOphIe
00paboTaHbl OPraHNYECKUM BSOKYIIUM (OMTYMOM), UTO JieJaeT ero MHOrogasHoli M MHOTOKOMIIOHEHTHOH CHCTEMOH.
W3meHenne cTpyKTyphl M TEKCTYpPhI ac(aibToOETOHa, a Takke (PU3MKO-MEXaHHMYECKUX CBOMCTB, CBS3aHO CO CBOWCTBAMHU
KOMITOHEHTOB, BXOASAIIMX B COCTaB, XapaKTEpOM (PU3UKO-XUMHUYECKUX CBS3€H, a TaKkkKe UIUTEIbHOCTHIO BHEIIHETO
BO3JIEHUCTBUS (JUTUTEIIBHOCTh U MOBTOPSIEMOCTH HArpy30K OT TPAHCIIOPTHBIX CPEACTB, H3MEHEHUE TEMIIEPaTyphl OKpY-
XKAIOIIEeH cpellbl, COJIHEYHas paauanus U ap.). [ TaBHBIM 5JIeMEHTOM, BIMSAIOIMM Ha U3MEHEHHE COCTaBa, CTPYKTYPHI H
TEKCTYpPHI acaabToOeTOHA ABIACTCS OUTYM.

Ha nepBoii craauu oOpasyercs KoaryJsiMOHHasi ceTka ac(alibTeHOB, HAa BTOPOH CTaanu (GOpMHUpYeTCs U Jlaee
Pa3BUBACTCA KCCTKasd MPOCTPAHCTBCHHAA CCTKa aC(baHBTeHOB, Ha TpeTbeﬁ CTalu MPOUCXOJUT YBCINYCHHUEC KOHIICH-
Tpanuu achalbTeHOB, a HAa YETBEPTOW CTaJUM MPOUCXOIUT Pa3ylpOYHEHUE U Pa3pylLICHHE CTPYKTYPHOW CETKH ac-
¢anbTeHoB. JlaHHbIE U3MEHEHUS CTPYKTYPHI IPUBOAAT K MCTOHYEHHIO M OTJIEJICHUIO TUIEHKH OUTYyMa OT MHHEPAIbHON
YacTH, YTO MPUBONT K MONAJIAHUIO BJIATH O] IFICHKY W MPOJIOJDKEHHIO TIPOLIECcca pa3pyLIeHUs..

W3meneHne cocrtaBa, CTPYKTYpBI, TEKCTYPhI U CBOMCTB OMTyMa, KOTOPBII MMOJBEPKEH CTApEHHIO B Mpolecce
9KCIUTyaTaliu ac(harbToO0EeTOHa, MOKHO ONPENeNsITh 110 K03(h(HUIMEHTaM BO3IyXOJOCTYITHOCTH U CTapeHus, MO MOKa-
3aTelsiM TPEIIMHOCTOMKOCTH M JUHAMHYECKOH BsA3KocTH. OmpenesneHne AaHHbIX ToKasareneil 1 K03 (UINEHTOB IT0-
MOJKET OIIpENeNUTh CTENEHb CTapeHHs ac(aibToOCTOHa B HENOM. BEIMOMHMB pabOTHI MO YIyUIICHHIO (H3MKO-
MEXaHHYEeCKHX CBOMCTB «IIOCTAapeBIIET0» OWTyMa, MOXHO OyAET HCIIONB30BaTh CTaphlidi acgarbTOOCTOH B HOBOH
acharbTOOCTOHHOI CMECH.

CTPYKTYPA, TEKCTYPA, COCTAB, ®U3UKO-MEXAHUYECKUE CBOMCTBA, AC®AJIbTOBETOHHAS
CMECb, ACOAJIbBTOBETOH
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V. V. Guba, K. R. Guba, L. N. Tretiakova
Automobile and Road Institute (Branch) of the Federal State Budget Educational Institution
of Higher Education «Donetsk National Technical University» in Gorlovka
Changes in the Asphalt Concrete Composition, Structure and Texture during Operation

The operation of roads with a constant increase in vehicles leads to the rapid wear of asphalt concrete. Road
surfaces that have been in use for a long time without repair have defects and damages that can lead to serious traffic
accidents. The study of the asphalt concrete pavement wear is relevant and timely.

Asphalt concrete consists of mineral materials (crushed stone, sand, mineral powder), which are treated with an
organic binder (bitumen), which makes it a multi-phase and multi-component system. Changes in the asphalt concrete
structure and texture, as well as physical and mechanical properties, are associated with the properties of the components
included in the composition, the nature of physical and chemical bonds, as well as the duration of external exposure
(duration and repeatability of loads from vehicles, changes in ambient temperature, solar radiation, etc.). The main element
influencing the change in the composition, structure and texture of asphalt concrete is bitumen.

At the first stage, a coagulation network of asphaltenes is formed; at the second stage, a rigid spatial network of
asphaltenes is formed and then develops; at the third stage, an increase in the concentration of asphaltenes occurs. These
changes in the structure lead to thinning and separation of the bitumen film from the mineral part, which leads to moisture
ingress under the film and the continuation of the destruction process.

The change in the composition, structure, texture and properties of bitumen, which is subject to aging during
the operation of asphalt concrete, can be determined by the coefficients of air availability and aging, by crack resistance
and dynamic viscosity. The determination of these indicators and coefficients will help determine the degree of aging of
asphalt concrete in general. Having completed the work to improve the physical and mechanical properties of the
«aged» bitumen, it will be possible to use the old asphalt concrete in the new asphalt concrete mixture.

STRUCTURE, TEXTURE, COMPOSITION, PHYSICAL AND MECHANICAL PROPERTIES, ASPHALT CONCRETE
MIXTURE, ASPHALT CONCRETE
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