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Impact of Aggressive Environment on Change in Surface Strength of Asphalt Concrete

The nature of a mineral material, chemical durability of bitumen, its quantity in the mix, compacting load, and other factors strongly influence on the durability of asphalt concrete in the
aggressive environment of anti-icing materials. The work covers issues of the effect of anti-icing materials on the change in the surface strength of asphalt concrete.
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TpeboBanust obecniedeHUsI 0€30IIaCHOTO IBUKEHUS aB-
TOMOOMJIBHOTO TPAHCIIOPTA BBIHYX/IAIOT B OCEHHE-3UMHe-
BECEHHUIA MEPUON 3KCIUTyaTalUuM aKTUBHO HMCIMOJb30BaTh
MPOTHBOTOJIOJICIHBIE peareHThl. PacTBOpBl MPOTUBOroJI0-
JIEAHBIX MaTepUaoB O€3yCIOBHO SIBJISIOTCSI arpeCCUBHOM
cpenoit s acansrodbeToHa [1, 2].

B mpomecce B3amMOmeicTBUS C arpeCCUBHOM Cpeaoi
nposiBisieTcs pusndeckas: popMa KOppo3ur CTPOUTEIbHBIX
Marepuaiosn [1—3].

M3BecTHble METOObI UCIHBITAHWS B KAyecTBE KOJIMYE-
CTBEHHBIX KPUTEPUEB TPEIITOJIAraloT Mocie Onpeae/eHHOTO
yycia IUKJIOB MTONEPEeMEHHOTO 3aMOPaXXUBaHWSI U OTTauBa-
HUsI (PUKCHUPOBATh JIMOO MOTEPIO MAacChl 00pa3IoB, J100 I10-
TEpIO UX MPOYHOCTU. MHOIME yYeHble TpeiaratoT rnepeHe-
CTU 5TOT METO/I U Ha OIpeIeJIEHNE KOPPO3MOHHOMN CTOMKOCTH
achanbTo0eToHa, T. €. CTOMKOCTU MaTepuaia K BO3IEHCTBUIO
arpeccMBHON Cpe/ibl, B TOM YUCJIE CO3aBaeMOi MPOTUBOIO-
JloJieIHbIMU MaTepuaiiamu. HeonqHokpaTHO ObUIO yCTaHOBIIE-
HO, YTO B MIPOLIECCE ITUX UCTIBITAHUI YBETUUUBAETCS TIOTEPST
Macchl 00pa3LoB U CHIKAETCS IIPOYHOCT [1, 2, 6].

IIpu paccMoTpeHUM IIpoliecca paspylieHMsT oOpasla
JII0OOOro MaTepuaia OueBUIHO, YTO BCE IECTPYKTUBHBIE TIPO-
1IeCChl Pa3BUBAIOTCSl OT €ro MOBEPXHOCTU. B cBsI3M ¢ aTUM
HayYHBI M TIpaKTUYECKUI WHTepecC TpeACTaBIsIeT 3amadya
9KCTIEPUMEHTAIbHON OLIEHKU W3MEHEHUsI CTPOUTEIbHO-
TEXHUYECKUX U CTPYKTYPHO-MEXaHMYEeCKUX CBOMCTB ac-
¢anbTOBOro 0ETOHA MPU UCIIBITAHUM Ha MOPO30CTOMKOCTD.

Pe3yibTaThl MpUBEAEHHBIX CTAHIAPTHBIX MCIBITAHUI
MMO3BOJISIIOT YCTAHOBUTB JIMIIB OOIIUIT XapaKTep U3MEHEHUSI
HccrelyeMbIX MOKa3aTeieid, XOTs HEMOCPEACTBEHHOMY pa3-
PYILIEHUIO TIOIBEPTaeTCsl TOJIbKO MOBEPXHOCTHBIN €101 00-
pasia ToammHon Ak, cocrasisomuii 200—800 MxMm [4—6].

B cooTrBeTcTBUM € MpeacTaBIeHUSIMU 00 aAIUTUBHOCTUA
MPOYHOCTHU JUCHEPCHBIX CTPYKTYP, TEOPETUYECKU 00OCHO-
BaHHOI akagemukoM IT.A. PeGuHaepoM u ero HIKOJOI,
MMPUMEHUTENIBHO K OMTYMOMMHEPAJIbHBIM CMECSIM TIpOY-
HOCTb 3aBUCUT OT KOJIMYECTBA KOHTAKTOB B €AUHUIIC 00b-
eMa, KaK MpaBwio B 1 cM>, U cpelHeil CUIbI CLEIICHUS B
KoHTakTe. OHa MOXeT ObITh paccuuTaHa 1o dopmyJe (1):
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Ecim nipearonoxurs,
YTO TIOBEPXHOCTh ac-
danpTO0ETOHHBIX OOpa3-
1IOB MPU WMCIBITAHUU Ha
MOPO30CTONKOCTb pa3py-
aeTcsi OTHOCUTEJIbHO
OMHOPOIHO, TO 4Yepe3
onpeeieHHOe KOJIMYECTBO IIMKIJIOB MOMEPEMEHHOTO 3aMO-
paXkMBaHMS U OTTAaMBaHUSI MOXKHO MOACYNTATh 00BEM MaTe-
puaja, B KOTOPOM 2JIeMEHTapHbIE KOHTAKTHI e111e CIIOCOOHBI
COMPOTHUBJISATECS BHEUIHUM 9KCIUTyaTAllMOHHBIM BO3EH -
cTBUsIM (puc. 1).
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Puc. 1. PacueTHas cxema ans onpege-
neHus Tekylero o6bemMa 1 NoBepXHo-
CTWN UMNNHAPUYECKMx achanbTo6eToH-
HbIX 00pasuoB MNpW MWCMbITAHUM Ha
MOPO30CTONKOCTb
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OHpCI[eJ'II/IB Cp€OHEEC YHUCJIO KOHTAKTOB B CIMHUIIC 00b-
€Ma B KaXKJIO0M M3 UCCICAYEMbBIX COCTaBOB, MOKHO OLICHUTH
KOJIMYECTBO KOHTAKTOB, HE pa6OTa}OLL[l/lX I10CJIE OYECPEAHO-
T'O0 YMucJia IMKJIOB UCIIBITAHUA.

nOBCpXHOCTB 06pa3ua B IIPOLECCCE€ HMCIIbITAaHUA CO-
CTaBMT:
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Materials for road construction

MoTeps maccol o6pasua, %
-

0,2 0,4 0,6 0,8 1 1,2
Fny6uHa paspyLueHus, Mm

Puc. 2. 3aBMCMMOCTbL NOTEPY MacChbl 06Pa3LOB OT FYyOUHbLI pa3pyLleHns

NOBEPXHOCTHOro cnos, MMm: 1 - paunameTp o6pasuoe 50,5 mm

(y=0,1014x+0,0021, R?=0,9982); 2 - pauameTp 06pa3uoB 71,4 MM

(y=0,0727x+0,0018, RZ:O,9982); 3 - pmnameTtp obpasuyos 101 Mm

(y=0,0522x+0,0012, R?=0,9984); 4 — Tpe6osaHua FOCTa

2

5,22 B2 by A ). (6)

Torna cpeaHO0 BEMTUUMHY IJTyOUHBI pa3pylLIEHUS BbIpa-
KaeM yepes hopmyiy:
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Kaxk yxe ormeuasioch, olileHKa MOPO30CTOMKOCTH MaTe-

puajoB B 11000i1 cpeae, B TOM YMCJIe M arPECCUBHOM coJie-

BOi1, MOXET MPOU3BOAUTHCI IO BEIWYME TOTEPU MACChI

Am. T1o 3KciepUMEHTaIbHO MOJYYEHHBIM TaHHBIM B MPO-

LIECCE WUCITBITAHUS Ha MOPO30CTOMKOCTb, 3HAYEHUSI OCTa-

TOYHO MOPUCTOCTU CBSI3AHBI CO CPEIHEN MIIOTHOCTBIO 00-

pasloB:

Ve
Pi:P'(l —ﬁ) (8)
ITotepst maccel oOpasiia:
Am=my=—m;=py-Vy=p;-V,. )]

B pe3ysnbrare npoBeleHHBIX 9KCITEPUMEHTOB B Jlabopa-
TOopuu Kadeapbl AOPOXHO-CTPOUTEIbHBIX MaTepUaloB
MAJIN 6buta ycTaHOBIEHA B3aMMOCBSI3b MEXIY IMOTepeit
Macchl 00pa3loB pa3IMIHOTO pa3Mepa C IIYyOMHOI pa3py-
LIIEHHOTO0 MOBEPXHOCTHOIO cjios (puc. 2). JIuHeliHas pe-
IpecCUOHHAas MoJiejib 00J1afaeT BHICOKOW CTETIEHbIO TOY-
HOCTU (KO2(hGUIMEHT MHOXECTBEHHON KOPpPEIsuu
R*>0,99).
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Puc. 3. IameHeHne konuyecTBa paspyLUeHHbIX KOHTAKTOB B NMOBEPXHOCT-
HOM cnoe ac$anbTo6eTOHHbIX 06PA3LIOB NPY UCMbITAHNM HA MOPO30CTOW-
KOCTb: 1 — ropsiYMii NIOTHBIN MENKO3EPHUCTBIN achanbTo6eToH Tuna b Ha
rPaHNTHOM LWebHe; 2 — ropsunii NIOTHBIN MENKO3ePHUCTLI achanbTobe-
TOH TuNa B Ha rpaHNTHOM LebHe; 3 — ropsunii necyaHblin achanbTo6eToH
Tvna [l; 4 — ropsunii NNOTHbI MENKO3EePHUCTLIN acdanstobeToH Tuna b Ha
N3BECTHSKOBOM LLleOHe

Ha puc. 2 BugHO, 4TO Aaxe NMpuU BeCbMa He3HAUUTEIb-
HBIX Pa3pyIICHUSIX TMOBEPXHOCTHOTO CJIOST IEHCTBYIOIINIA,
T. €. CIIOCOOHBINM COIPOTUBIISATHCS, OOBEM MOXKET 3HAUM-
TEJIbHO MEHsIThCsI. PacueTsl mokasanu, 4to mpu 5% norepe
Macchbl 00pasioB auaMerpoM 101 MM BeuurHa He TIPEeBbI-
maet 1 MM.

JpyruM 3HaUMMBIM TTOKa3aTesieM SIBJISIeTCSl OCTaTOUHasI
mopuctoctb. U3aMeHeHne NTaHHOTO TMoKa3aTessl omnpeness-
JIOCh TIO CTAaHAAPTHOI MEeTOMUKE. AHATM3 U3MEHEHMS OCTa-
TOYHOM MOPUCTOCTH UCTIBITAHHBIX COCTABOB ac(abTOBBIX
0OETOHOB TMOC/Ie MOMEePEMEHHOT0 3aMOPaKMBaHUSI U OTTau-
BaHUS MO3BOJIUJ KOJIMYECTBEHHO OLIEHUTD INTyOMHY paspy-
IIEeHUS TOBEPXHOCTHOTO CJIOS O00pa3loB, KOJWYECTBO
YCJIOBHO pa3pylIeHHBIX MUKPOKOHTAKTOB, a Takxke KO3(-
GUIMeHT MOpPO30CTOMKOCTH TMOBEPXHOCTHOTO  CJIOS
(puc. 3, 4).

[MapannenbHo A OLIEHKM OTHOCHUTEJbHOI IOBEpX-
HOCTHOW MPOYHOCTU achaibTOOETOHA UCTIOIb30BaI METO-
UKy, pa3paboTtaHHyto B aucceprauun O.A. LlIBarupeBoii.
M3mepenus npousBoauiu Ha npudope «OHUKC».

YcranosneHo (puc. 3, 4), 4To B HaYaJIbHBIN IIEPUOM HC-
ObITaHUs, TIPUMEPHO A0 20—25 IUKIOB 3aMOpaXKMBAHUS U
OTTaMBaHUsI, pa3pylleHue MOBEPXHOCTHOIO CJos achalib-
TOOETOHHBIX 00Pa3lOB MPOTEKAET NOBOJBbHO MHTEHCUBHO.
Hns acanbrobeToHa Tuma b Ha rpaHUTHOM 1IEOHE MOBEPX-
HOCTHBIM CJIOW paspyiiaeTcss Ha TJIyOuHY TpUMEpPHO
150 mxMm, ms acganbrobeToHa THIIa B Ha rpaHUTHOM 11e6-
He, 11 TUIIa b Ha n3BecTHIKOBOM — 240 MKM, a IS TIecya-
Horo acdanbprobeToHa — 280 MKM. 3aTteM mpolecc paspy-
IIeHUsT CTAaOMIM3MpPYEeTCd M M[ocjae 75 I1MKIOB
3aMOpaXKMBaHMUS-OTTAMBAHUSI COOTBETCTBEHHO TOCTUTAET
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Puc. 4. /IameHeHne OTHOCMTENbHON NMOBEPXHOCTHOM MPOYHOCTU acdanb-
TOOETOHHbIX 06Pa3LOB NPU UCMNLITAHUN HA MOPO30CTONKOCTL: 1 — ropsaymnii
MIOTHBLIN MENKO3EePHUCTLIN achansTo0eToH Tuna b Ha rpaHuTHOM LwebHe;
2 — ropsivnii NNOTHbI MENKO3ePHUCTBIN achansTo6eToH Tuna B Ha rpaHuT-
HOM WwebHe; 3 — ropa4nii necyaHbln acdanstTobeToH Tnuna ; 4 — ropsyuii
NAOTHbIA MEeNKO3epHUCTLI acdanbTo6eToH Tuna B Ha M3BECTHAKOBOM

webHe

200, 400 u 340 mxM. ITocie 75 HUKIOB UCITBITAHUST MHTEH-
CMBHOCTb pa3pyllIeHUs] MOBEPXHOCTHOIO CJIOSI PE3KO BO3-
pacraer 1 K 100 mmkiram cocrasiseT yxe 680, 920 1 910 MxMm
COTBETCTBEHHO.

Heo6xoamMo oTMEeTUTh, YTO Y COCTABOB Ha U3BECTHSIKO-
BOM I1IeOHE UJIU C BBICOKUM COJIEp>KaHUEM U3BECTHSIKOBOTO
MUHEPAJIBHOTO MOPOIIKAa MTOBEPXHOCTHBIN CJION pas3pylla-
eTCcsl MHTEHCUBHEE W Ha OGJIBIIIYIO TITyOUHY.

DTO NOATBEPAWIOCH U TIPU OLIEHKE OTHOCUTEJIBHOM I0-
BerHOCTH(?(I;/’(IJ npouyHoctu. KoapduimeHT Mopo30CTOMKO-

CTH Kyps =ﬁ nocie 100 1MKJIOB MonepeMeHHOro 3aMopa-
0B

KUBAHUSI U OTTauBaHUs y achajbToO0eTOHA HA TPAHUTHOM

me6He coctaBui 0,54, Ha u3BecTHsIKoBoM — (0,33, a'y mecua-

Horo acanbTo0eTOHA 1 MaiolebeHrucToro Tnia B Ha rpa-

HUTHOM I11I€0HE C BHICOKUM COiepKaHWEM U3BECTHAKOBOIO

MUHepabHOro rnopomka — 0,32.
3akioyenue

ITony4yeHHBIe pe3yabTaThl TO3BOJISAIOT CHOPMYIUPOBAThH

OCHOBHBIE€ BBIBOJIBI:

1. Ilpu nmomepeMeHHOM 3aMOpPaXMBAaHWU U OTTaMBaHUU B
pacTBoOpax MPOTUBOTOJOJIEIHBIX PEAareHTOB OCHOBHBIE
pa3pymeHust acdaiabToO0eTOHa MPOUCXOIAT B €ro I10-
BEPXHOCTHOM CJIOE.

2. HHTeHCHMBHOCTD pa3pylieHUs TOBEPXHOCTHOTO CJIOSI 3a-
BHUCHUT OT IIPUPOABI KPYITHOTO 3aITOJIHUTENS U coaepkKa-
HUS U3BECTHSIKOBOTO MUHEPATBLHOTO MOPOIIIKA.

3. Ilpupona TMOBEPXHOCTHBIX pa3pylIeHUil, OYEBUIHO,
CBSI3aHA C KOHTAKTHBIMU B3aMMOJICHCTBUSIMU CTPYKTYP-

HBIX 3JIEMEHTOB ac(haTbTOOETOHOB, YTO TPEOYET AOIO-
HUTEJLHOTO U3yYeHUSI.

AHaJIOTUYHbIE IECTPYKTUBHBIE TPOIECCHl B TMOBEPX-
HOCTHOM CJI0€ MPOTEeKAIOT NPU IJTUTEbHOM BOAOIMOLIO0-
IIEHUH, a UX UHTEHCUBHOCTb 3aBUCUT OT alre3MOHHBIX
CBOWCTB TPUMEHSIEMbIX OPTaHWYECKUX BSIKYIITUX.
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