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OIIHKA EMOKCHUIHO-BITYMHOI'O KOMITIO3UTY JIJISI MO0 3ACTOCYBAHHSA
B ACPAJIBTOBETOHHUX TOHKOIHNAPOBUX MNOKPUTTAX
HA ABTOJOPOKHIX MOCTAX

Anomauisn

Beryn. V npomy omisii €MOKCHAHI CKIIAIOBI, 30KpeMa eMOKCHUAHY CMOINy Ta ii 3aTBepIiKyBad
(TepMOpeaKkTHBHI TOMIMEpHI JOOAaBKH), BHU3HAYEHO Yy SKOCTI OCHOBHOTO KOMIIOHEHTY EIOKCHJIHO-
oitymaoro xomnosuty (mam — EBK), saxuit Bxogute no ckiany acdamsrodetonHoi cymimi. Crarts
CIpSIMOBaHa Ha BUCBITIICHHS OTPUMAaHUX PE3yNbTaTiB JOCIIKEHb, 110 POBEACHI 3 METOI0 BU3HAYCHHS
(hi3MKO-MEXaHIYHIX BIACTHBOCTEH TOHKOIIAPOBOTO ac(albTOOETOHHOTO TOKPHUTTS i3 3aCTOCYBaHHSIM
EBK 3 MeTor0 1010 BUKOPHCTaHHS Ha aBTOJIOPOKHIX MOCTaX.

3a pesyabraTamu JIaOOpaTOPHUX BUIIPOOYBaHb ernokcuachansTrooeron (nani — EAB) moxHa
BB)KATH OJTHUM 3 KpaITuX BUOOPIB ISt HACTYITHOTO ITOKOJIIHHS JOBTOBIYHIX MaTepialliB MJIs BIAIITYBAaHHS
TOHKOIIIAPOBUX TMOKPUTTIB Ha aBTOMOPOXKHIX MOCTax, BPaxXOBYIOUM WHOTO MeXaHi4HiI BJIIACTUBOCTI 1
TEpMiuHy cTaOUTBHICTD [1], a TaKOXK CKOHOMIYHY KHTTE3ATHICTh, BiICYTHICTh IOTPEOH Y T1pOi30siii
MOCTOBOTO ITOJIOTHA, HAIMIPHUX BUTPAT HA TEXHIYHE 0OCITyTOBYBAaHHS Ta BiTHOBJICHHS 1 JOBTOTPHUBAJIHI
CTPOK eKCILTyaTaIfii.

[pobnemarnka. OgHUM i3 OCHOBHMX MEXaHi3MiB pyHHYBaHHs ac(albTOOCTOHHUX MOKPUTTIB
Ha aBTOJOPO’KHIX MOCTaX, 0COOJIMBO 3 OPTOTPOITHOIO INTHUTOIO, € MOCTIHHA iX JMHAMIKA BiJ 30BHINTHIX
BILIUBIB, 110 BHKJIMKA€e 3HAYHI nedopMariii, sKi HEIaJHO BILUIMBAIOTh HA JOBIOBIYHICTH BCi€i MOCTOBOI
KOHCTPYKIIii.

VYpaxoByroun TEpPMOPEAKTUBHY IPUPOLY CEMOKCUIAHMX CKIAJOBHX iA€s 3aCTOCYBaHHS iX Y
saKocTi Monudikatopa OiTyMy BHHMKana 3 METOIO MiHiMiZamii aedopmaniii achansToOeTOHHOTO
MOKPUTTSI HA MOCTaX, 3HWKCHHS HABAHTAKEHHS BiJI MACH MOCTOBOTO IOJIOTHA Ha IPOTOHOBI OYy/IOBH,
a TaKOXX MiABUIIEHHS CTIHKOCTI MOKPUTTS 10 BIIMBY arpeCUBHUX CEPEeAOBUIL [2].

JocmimkeHHs Qi3uKo-MexaHIuHUX XapakTrepucTuk EAB Oynu 3filicHeHI 3a METOHOIOTIE0
Superpave.

Meta poGotu. Meroro crarti € mpencTtaBieHHS (i3HKO-MEXaHIYHHX XapakTepucTuk EAB
MOPIBHSHO 3 TPAJULIHHUM ac(arbToO0eTOHOM Ha MOJTIMEPHOMY OITYMi AJIs SIKICHOT OLIIHKM 3aCTOCYBaHHS
EBK min gac BuroroBienHs enokcuachansrodeTronanx cymimeit (nan — EABC) Ta Bu3HaueHHi aiicHOT
MOXJIMBOCTI 1 piBHS €(EKTHBHOCTI BUKOPHCTAaHHS TaKUX CYyMIIIed JUIsi BIAIITYBaHHS MOCTOBOTO
MOKPUTTSI HA aBTOMOOIIBHUX J0pOraxX, ypaxoBYlOYd OCHOBHY IIiJIb — MiABHIICHHS HOTO JOBrOBIYHOCTI
MIPH PI3HUX YaCTOTaX HABAaHTAKCHb 33 PAXYHOK MOKPAIIECHHS TTOKa3HUKIB MIITHOCTI, TPIIIMHOCTIHKOCTI Ta
KOJIIECTIHKOCTI.

Jiss nocsTHEHHsI 3a3Ha4eHOi METH TMPOBEACHO KOMIUIEKC EKCIIEPUMEHTaIbHUX JOCIi/IKCHB,
13 TOpiBHSAHHAM XapakTepucTuk EAD Ta psmy mpoTokoniB Superpave A0CiHKeHHX achaabToO0eTOHIB Ha
MOJTIMEPHUX OiTyMaXx, TaKHUX SIK:

— TpaHHLs MIIHOCTI Ha cTHCK 3a TeMnepatypu 50 °C, 20 °C ta 0 °C;

— TYCTHMHA Ta BOJOHACHYCHHS;
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— TPaHUIlI MIIHOCTI Ha PO3TSAT MPU PO3KOJFOBAHHI;

— CTIAKICTh, YMOBHA IIACTHYHICTH Ta TIOKa3HUK YMOBHOI YKOPCTKOCTI 32 METOI0M Mapimana;

— CTIHKICTB 0 YTBOPEHHS KOIIii.

3BepHEHO OCOONIMBY yBary Ha BU3Ha4eHHs CTikocTi EAB 110 yTBOpeHHS KoJIii, OCKUIBKH ITiJ] 4ac
BUKOHAHHS OKPEMHUX €TaliB JOCHIPKEHb OyJIO BUSBICHO, IO NPU OTPHMaHI MO3UTHBHHUX DPE3YyJIBTaTiB
BUIPOOYBaHb 3a IHIIMMHU OKA3HUKaMHU, 30KpEMa 3a ITOKa3HUKAaMH MILHOCTI, 1aJIeKo He (aKT, 110 MaTepiai
3[aTeH MPOMTH BUNPOOYBAHHS HA KOJIIECTIHKICTb.

[licas 3aBepmieHHS BIANOBIAHOTO KOMIUIEKCHOTO HATypHOTO BHIIPOOYBaHHS MOCTOBOTO
nokputtss 3 EADB mmaHyeThcs KinbKicHa OIHKa €(QEeKTHBHOCTI HOTO BHKOPUCTaHHS TOPIBHSIHO
3 aHaJOTIYHUMHU THIIAMU TOKPUTTIB, MPHU3HAYCHUX JUIS 30UIBIICHHS 11X CTPOKY CIy)Ou
(Bim 30 mo 40 pokiB).

Marepianu i meronu. TonkomapoBe acgaibTOOCTOHHE MOKPUTTA Ha MoAM(]iKoBaHOMY
TEPMOPEAKTUBHUMHU TOJIMEpHUMHU J1o0aBKamMH OiTyMmi Uil MOTO 3aCTOCYBaHHS Ha OPTOTPONHIA abo
3aJ11300€TOHHIH IUTUTI TIPOi3HOI YJaCTHHHU aBTOIOPOKHBOTO MOCTY.

Pesynprat. [IpoBeneHo omiHKy ¢izuko-MexaHiyHux BiactuBocteld EBK, BHU3HaueHo piBeHBb
e(eKTHBHOCTI Ta MOXIIMBICTh HOTO 3acTOCyBaHHS B ac(aJbTOOCTOHHUX TOHKOIIAPOBUX MOKPHTTSIX
Ha aBTONOPOKHIX MOCTaX IS MTOKPAIICHHs iXHBOI SKOCTI Ta IMiIBHINEHHS NOBroBiuHOCTI. [IpoBeneHo
KOMIUIEKC Ja0opaTOpHHUX JOCTIUKEHb 3 METOI0 MOpiBHsAHHS BiactuBocted EAB Ta Ttpamumiiinnx
ac$ansTo0ETOHIB Ha MOJIMEPHOMY OiTyMi.

BucuoBku. [licns neranpHOTO BHBYeHHS KOMITOHEHTIB EAB Ta mpoBeaeHoro oy cucteMu i
MeXaHi3My 3aTBepAiBaHHs OyJI0 BUBUCHO HOTO (Di3MKO-MeXaHiuHi B1acTUBOCTI. [IpoBeneHi BunpoOyBaHHs
nokazany, mo EADB e j>kopcTKImIMM MarepialioM MOpIiBHSHO 13 TpaJuliiHUM ac(haibToOeTOHOM Ha
roJIiMepHOMY OiTyMi 1 TPOIGMOHCTPYBAB 3HAYHO BUIILY MIITHICTh Ha CTHCK, Ha0araro Kpamry CTiHKiCTh 0
YTBOPEHHS KOJIii, 8 TAKOXK Kpallli BIACTUBOCTI MILTHOCT] Ha PO3TAT MPH PO3KOJIIOBAHHI, CTIHKOCT1, YMOBHO{
IUTACTHYHOCTI, YMOBHOI KOPCTKOCTI Ta BOJOHENPOHUKHOCTI. [TOKa3HUKHM NMPH HU3BKOTEMIIEPATYPHUX
BuripoOyBaHHsIX EBK Oynmu 3HauyHO BHIMMH, HIX MONIMEPHHUX OiTyMiB, a pe3ylbTaTd Ha MIIHICTh TPH
PO3TATY TOKa3alH, MO0 BiH € OLIbLI CTIHKUM J0 PO3TPICKyBaHHsS NMPH HHU3bKiH Temmneparypi [2]. Tomy
MOYKHA 3pOOMTH BUCHOBOK, 0 EAB Mae BrieBHEHy MepCIEKTHBY JJIsl 3aCTOCYBAHHS B SIKOCTI MMOKPUTTS
Ha OpPTOTPOMHii abo 3anmi300eTOHHIN TUIMTI MPOI3HOI YacTHMHM aBTOMOOITBHOTO Mocty. OnmHak, HOro
BUKOPHCTaHHS MOTPeOye 0COOIMBOI yBaru MpH BCTAHOBJICHHI TPUBAJIOCTI 1 TEMIIEPaTypH 3aTBEp.liBaHHS
EBK, a Takox mim dac migbopy ONTHMAJIBHOTO CKJIaay CYMIIIl Ta TEXHOJOTIi NMPUTOTYBaHHA, apKe
HEIOTPUMAHHS 3a3HAUYCHOT0 MOXKE 3HAYHO BIUIMBATH Ha HOTO (hi3MKO-MEXaHi4Hi BIACTUBOCTI.

Knrouoei cnosa: 0iTyM, JOBTOBIUHICTH, EMOKCHIHO-OITYMHHH KOMIIO3HUT, EMOKCH-
acdansro0eToH, enokcuac(aabTOOETOHHA CyMilll, eMOKCHAHA CMOJa, 3aji300eTOHHA IUTUTA,
KOJIIECTIMKICTh, MiCT, MOCTOBE MTOKPHUTTSI, OPTOTPOIIHA IIJTUTA, TOKPUTTSI.

Beryn

Ha TtenepimHii 9ac Ha aBTOMOOUTRHHUX IOpOTax B YKpaiHi OIIBINICTF MOCTIB MAarOTh
acanproderoHHe TOKpuTTa. OCHOBHa NpPHUYMHA 3aCTOCYBaHHS caMme ac(albTOOCTOHY IIOJSTae y
HEOOXITHOCTI JI0aTKOBOTO I'APOI30JISIIIHOIO 3aXUCTY MOCTOBUX KOHCTPYKIIiH [3].

3BakalOud Ha Te, M0 OCHOBHMM MeEXaHi3MOM pyHHYBaHHS ac(aibTOOCTOHHHX TOKPHUTTIB
Ha MOCTax € TMOCTiiHAa JWHaMiKa BiJl 30BHIIIHIX BIUIMBIB, fKa BUKIWKAE 3HA4HI Jedopmariii Ta
YpaxoByIOYH, II0 32 OCTaHHI POKH Y 3B’S3KY 13 3pOCTaHHIM IapaMeTpiB TPAHCIIOPTHUX HAaBaHTAKEHb,
B yMOBaXx BHCOKOIHTEHCHUBHOTO BaHTQ)KOHAIPY)KEHOTO TPAHCIIOPTHOTO TIOTOKY, TPaAMIiKHI
acdansro0eTOHU He 3/1aTHI 3a0e3MeunTr HeOOXiAHI (i3UKO-MeXaH1uHi BIaCTUBOCTI MOCTOBHX ITOKPHUTTIB,
BOHU JTOCUTH IIIBUJIKO BTPAYAlOTh HECHY 3[IaTHICTb, 110 3TyOHO BILTMBAE HA 3araIbHUN CTaH BCi€T MOCTOBOT
KOHCTPYKIIIi Ta 3BiICHO CKOPOYYIOTHCSI MIXKPEMOHTHI CTPOKH.
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Tomy miiicHO, iCHY€E iHTEpEC MO0 BUPIMIEHHS TTIPOOIeMH MTOTIePEKEHHS YTBOPEHHIO Ae(PEKTiB Ha
MOKPUTTAX aBTOJJOPOJKHIX MOCTIB Ta MOJOBKEHHI CTPOKIB 1X eKCIUTyaTalii, 0 CIIOHYKA€ 10 MPOBEICHHS
I'PYHTOBHHUX JIOCIIJDKEHB II0/I0 MOYKIJIMBOCTI 3aCTOCYBaHHs Tak 3BaHux EAB.

Jo Toro x, mopoxHi poOOTH, TOB’sA3aHI 3 OOCIYTOBYBaHHSM Ta BiJHOBIIEHHSIM MOCTOBOTO
MOKPUTTS, MOXKYTh CIIPUYMHHUTH 3HAYHI €KOHOMi4Hi BTpaTu [4]. JlOBroBiUHICTh TAKUX MOKPUTTIB 3HAYHO
3MEHIINUTH OTPeOy B TAKHMX 3aX0/IaX, a TAKOK IMOB’SI3aHi 3 ITUM HE3PYIHOCTI Ta BUTPATH KOPUCTYBAUiB.
MocTH 3 IHTEHCUBHUM PYXOM B IIPOMHUCIJIOBHX PErioHax € HAKpal¥MH KaHJUIaTaMi Ha BUKOPUCTaHHS
Takoro Tuiy marepiaiis sik EAB B sikocti mokpuTTs [4, 5].

OcHOBHA YaCTHHA

3a yMOBM NpaBUILHOTO IpUroTyBaHHS EAB Moke MaTn Macy repeBar MopiBHSHO 13 TPaJAULIHHUM
achanbTO0CTOHOM, ajiec BaXKIIMBOK HAyKOBO-TEXHIYHOK 33JaYci0 € YiTKe BHU3HAYCHHs HOro (¢i3uko-
MexXaHIYHHX BiacTuBocTer [5]. Came Tomy, Jisi BUpIIIEHHS Iii€l 3a7a4i mepin 3a Bce Oysio BU3HAYEHO
ONTUMANBHUN CKIIa] MarepianiB jyist BurorosineHHs EABC. HactynmauMm erarioMm — OyJ0 BCTaHOBJICHHS
BIJIUBY KIJTBKOCTI €TIOKCHCKIIAIOBHX, a TAKOK TEMIepaTypy 3aTBEpAiBaHHSA, Ha BIACTUBOCTI B SDKyUYHX.
Maroun Taki gaHHI nani OyJd0 BCTAHOBIIEHO BIUIMB BMICTY EMOKCHUIHHMX CKIQJOBUX, TPUBAIOCTI 1
TeMmIeparypu 3aTBepaiBaHas Ha BiuactuBocTi EAD. T1o 3aBepiueHHI0 3a3HaueHHX eTamiB OyJ0 IPOBEACHO
psAn BUMPOOyBaHb 3a METOAOJOTIEI0 Superpave 3 METOI0 BHU3HAYCHHS HOTO (Hi3MKO-MEXaHIYHUX
BlacTuBocTel (puc. 1).

Pucynox 1 — llpoBenenHs BunpoOyBaHb 3 BU3HaUeHHsI (Di3MKO-MexaHIqHUX BiaacTuBocteil EAB

OmHUM 3 HaWTONOBHINIMX IMOKA3HUKIB, SKHH BU3HAYAE MOMIIMBICTh BUKOPHCTAHHS CTIOKCUIHUX
CKJIQJIOBUX MPH BHUIOTOBJCHI ac(aabToOCTOHIB — 1I€ JKUTTE3JATHICTh EMOKCUIHOTO B’SXKYUOrO.
Sk MmokHa ToOaunTH Ha Tpadiky (puc. 2), 3 T0mMaBaHHIM O1TBIIIOTO BiJICOTKY €IMTOKCHUCKIIAI0BOI B OITyMHE
B’SDKyYe, CKOPOUYEThCSI Yac HOro 3aTBepAiBaHHS.

[lix vac mnpuroryBaHHs ac(anbTOOCTOHY 3 IEBHUM BiJICOTKOM EMOKCHIHOI CKIajoBOi Y
CKIIaai B’sDKydoro Oyimo BHU3HAYCHO JKUTTE3NATHICTH Takoi cymimn (pue. 3). Tomy, ypaxoByounm dac
Ha 1l TpaHCHIOPTYBaHHS, YKJIaJaHHS 1 YIIIJIbHEHHS, ONTHMAJbHUM BiJICOTKOM EMOKCHAHOI CKIJIAZOBOI
y ckJaai 6iTyMHOTO B’sKyd0oro € — Bifg 5 % 10 20 %. TobTo, y pasi 30iIbIICHHS BMICTY EMOKCHIHOI
cknanoBoi oinbe Hix 20 % y cxinani EABC taky cymiin MOXKHa HE BCTUTHYTH BIIALITYBaTH 10 MOMEHTY
il 3aTBepAiBaHHS, a y pa3i 3MCHIICHHS BMICTy HIX4Ye HIXK 5 % Moaudikamiss 6iTyMy €NOKCHAHUMH
CKJIaJIOBUMH BTpadae ceHc [3].
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Pucynox 3 — XKurresnarnicte EABC 3aj1€:KHO BiJl BMICTY €IIOKCUCKIIAIOBOT

[opiBusiBIu acdansrodeToHn 3 B’spKyuuM pizHoro ckiany EBK 3a ix ¢iznko-mexaHiYHUME
BJIACTUBOCTSIMH Ha pHC. 4 MOJKHA ITOOAYUTH, 110 TIpH BUKOpUCTaHHI EADB y SKOCTI TOKPUTTIB HA MOCTaX
MH MOYKEMO 3a0€3[EeYUTH MiJBUILCHY CTIHKICTh A0 YTBOPEHHS Ne(EKTiB TaKUX MOKPHUTTIB, TAM CaMHUM
JOCSATTH CepHO3HOTO 301IBbIICHHS CTPOKIB €KCIUTyaTallii 3arajJoM BCi€l MOCTOBOI KOHCTPYKIIii.

OpHa 3 BU3HaUYEeHUX OCHOBHUX TiepeBar EAB — #ioro masa Bara. ToHKommapose acainsro0eTOHHE
nokpuTTs Ha ocHoBi EBK nermie 3a THOBY KOHCTPYKLIiIO 3 TUTOTO acaasrodeTony Maiixke B 6,5 pasis, a
CTaHJIaPTHOTO MOCTOBOI'O MOKPUTTS 3 ac(hajabroOeTOHY, KM Mmijyisirae yuriibHeHHi0 — y 8,0 (Tadu. 1).
BukopucranHs LbOro Marepiany [I03BOJIS€ 3HAYHO 3HU3UTH HABAaHTAKEHHsS Bl Macu MOCTOBOTO
MOJIOTHA Ha MTPOTOHOBI OYJI0BU, YUM MOSICHIOETHCS OT0 e(DeKTUBHE 3aCTOCYBAaHHSI HA JIETKMX METAJICBUX
MIPOTOHOBHX OynoBax [4].

[lle ommiero TepeBarolo IHOT0 MaTepialy € BHCOKa ajresis M0 Pi3HMX BUAIB OCHOBH (MeTal,
OeroH). [HIIa HOro 0COONMBICTh — MiABUINEHA CTIMKICTh 0 BILUTUBY TaKHX arpECUBHUX CEPEAOBUII, SIK
arMocdepa MPOMHCIIOBUX PalOHIB, BUXJIOIHI Ta31 Bl aBTOTPAHCIIOPTY, arPECHUBHI OIa/I1, IPOTHOKEIETHI
pearentu tomio [4, 7]. EAB mokpuTTs Takok Ma€ BHCOKY BOIOHETIPOHWKHICTh, TOMY MOXE OJHOYACHO
BUKOPHCTOBYBATHCH 1 SIK T1IPOI30JISALis, 1 SIK JOPOXKHIN onsr 171t MOCTIB [7].
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Buxigauii Ha Buxinauii Ha 6iTymi 3 10 % emOKCHIHHX 320 % eNmOKCHIHHX
Ppo3pimKeHoMy OiTyMi BH/I 70/100 CKJIaZIOBHX CKJIaJIOBHX
B Cepe/Hs IyCTHHa, I/cM? 2,4 2,398 2,386 2,378
BoponacuueHHs, % 14 1,3 1,5 1,7
® MimHicts npu 0 °C, MIla 5,5 7,4 755 8,9
B Minnicts npu 20 °C, MITa 22 3,8 4,9 6,1
B Minnicts npu 50 °C, MITa 0,9 1,8 2,7 3,5
B KoecimieHT BOXOCTIHKOCTI 0,95 0,96 0,95 0,95

Pucynok 4 — ®izuko-mexaniuni B1actuBocTi EAD 3 B shxyunm pizHoro cknaaxy EBK

Tabnuya 1
Maca koncmpyKuii Mocmoeo2o noKpummas 3a71ex4#cHo 6i0 11020 Uy
Bua MoCTOBOTrO MOKPUTTSI ToBmuHa, MM Bara 1 M?, xr
Tonkomapose EAB nokputtst Bix 15 o 20 Bix 30 o 45
Jlutnii acdhansTodeToH Big 90 o 110 Bix 225 no 275
Tpanuuiiinuii Ab Ha noniMepHOMY OiTyMi Biz 100 Oinbine Hixk 270

[linxing y NOpoBEJACHHI JOCIHIPKEHb MOJSTraB y BU3HAUCHI ONTUMAJIBHUX (PI3UKO-MEXaHIYHUX
xapakteprucTuk EADB Ta iX MopiBHSHI 13 TOKa3HUKAMHU «ETaJOHHOTO» ac(anbTOOCTOHY, IO MA€ BEITUKY
ICTOPII0 JOCHIKEHB, TECTYBaHb 400 OL[IHKH, SIKUH B 3arajibHii Mipi BUKOPUCTOBYETHCS B IKOCTI OKPHUTTS
Ha aBTOIOPOKHIX MOCTaX.

KontponpHOto cymimmmro Oyma achansroO0eTOHHa CyMill TNPUTOTOBIEHA HAa  OCHOBI
MoudikoBanoro noiimepamu Oitymy BMITA 70/100-55 srigao 3 [8] (momimep Kraton D 1101 —
3,8 %, [TIAB Ano6it — 0,5 %) 3 onTumanbHUM BMIiCTOM B’sbKydoro — 6,5 % BijJ 3arajbHOI Macw, i3
mebeHeBUM 3anoBHIOBaYeM (pakii (5—-10) MM HOMIHAIBHOTO MaKCHMAaJIBHOTO po3Mipy 3epHa 9,6 MM
3aranpHEM 00’eMoM 66,0 %, BinciBom ¢pakuii (0—-5) mm 3aransHuM 00’emoMm 20,0 %, MiHEepamTbHUM
nopotkoM y ckiaai 11,0 % ta nunom — 3,0 %.

EABC Oyna npurorosnena Ha ocHoBi EBK i3 10 % BmicToM emnokcuckiaioBux y OiTymi
BHJ/] 70/100 3 onTuMaibHUM BMICTOM B’spkydoro — 6,5 % Big 3aranpHOi Macu, i3 IeOCHEBUM
3aroBHIOBaueM (paxuii (5—10) MM HOMIHaJIBPHOTO MAaKCHMAJIBHOTO PO3Mipy 3epHa 9,6 MM 3araibHUM
00’emoM 66,0 %, BinciBom ¢paxuii (0-5) MM 3aransHuM 00’ emoM 21,0 %, MiHEpaJTbHUM HOPOIIKOM Y
ckmami 13,0 % Tta munom — 3,0 %.

3a Bxke MiAIOpaHUM BMICTOM TEPMOPECAKTUBHUX MOAHM(DIKATOPIB 1 mapaMmeTpiB ix CyMIIICHHS 3
OitymoM mig yac npurotyBanHus EABC Oyno npuaineno ocobnuBy yBary npouecy Moaudikaiii 6itymy,
SIKUI BKJTFOYAaB HACTYITHI TEXHOJIOTIYHI Orepariii:

— HarpiBaHHI OITyMy J0 po0OY0i TeMIlepaTyph Ta HOTO 3aBaHTAKEHHS y MBI 3MINTyBaidbHI
YCT@HOBKH y PIBHUX YaCTHHAX;
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— JI03yBaHHA Ta BBEJIEHHS MPH MOCTIHHOMY MEXaHIYHOMY TepeMilTyBaHHI MOTPiOHOI KiTBKOCTI
3aTBep/KyBaya 10 YaCTHHHU HarpiToro OiTyMy B IEpLIy 3MilllyBajbHY YCTAaHOBKY, EIIOKCHIHOI CMOJIH —
JI0 HIIIOT YaCTHHHU HArPITOTro 0ITyMYy, 3aBaHTaXXECHOI B APYTY 3MIITyBabHY YCTaHOBKY;

— CYMIIIIEHHS TIPH TIOCTIHHOMY TIepeMilllyBaHHI YaCTHHH OITyMy i3 3aTBep/pKyBadeM 1 YaCTHHHU
0iTyMy 3 EOKCHIHOIO CMOJIOIO 32 TeMIIepaTypu MoauQikalii.

TepmopeakTrBHI MOJM(IKATOPH BBOIWIN Y OITYM IMOCTYIOBO Ta PIBHOMIPHO 31 MIBUJKICTIO, 1110
He nepeBuIlyBana Ourbiie HiX 10 Kr/XB 3 ypaXyBaHHSIM, LIO HiA yac IXHHOI'O BBEICHHS TEMIIEpaTrypa
Oitymy 3HmKkyeTbest Ha (10-15) °C ta nmepemimryBanu npotsiroM 45 XB, 1o 3a0e3neunsio cradimizamnito
3Ha4YeHb TIEHeTpaIrii 3a Temmeparypu 25 °C Bignosigao a0 [9].

Takum yrHOM OYyJIO0 OTPUMAHO JBI YAaCTHHU B’SDKYyUOTo Marepiaiy (Iepiia 4acTHHA — CyMIIl
0iTyMy Ta 3aTBEpAKyBaua, Ipyra 4aCTHHa — CyMilll OiTyMy Ta enmokcugHoi cmonn). [IpuroryBanns EABC
BUKOHYBAJIH 32 TAKUX TEXHOJOTIYHUX OTEpaIii [6]:

— HarpiBaHHS MEOCHEBOTO MaTepiaiy, BiACiBY, MiHEpaILHOTO MOPOIIKY 1 IMHJTY IO TEMIIEPATypH
Bix 110 °C mo 120 °C Ta iX mo3yBaHHS;

— TI0fava y 3MINIyBajdbHy YCTAaHOBKY HATPITHX MaTepialliB Ta MepeMilTyBaHHsI mpoTsaroM 60 c;

— HarpiBaHHS NIBOX YacCTHH B’SDKydoro marepiany mo temmeparypu Bim 70 °C mo 80 °C,
MOCTIOBHA iX Toladya y 3MINTyBaJIbHY YCTAHOBKY Ta TEPEMIIIyBaHHS 13 CYMIIIIIIO MiHEpaTbHUX
MaTepiaiB mpoTsaroM 15 c;

— BuBaHTaXeHHs TOoToBOi EABC Ta mepemimenni ii y Ttepmomady IS TOCTIHHOTO
MITPUMYBAHHS CTajiol TeMIieparypu, y Mexax Big 75 °C mo 85 °C, mix yac BUTOTOBICHHS 3pa3KiB IS
MOAABIINX BUIIPOOYBaHb.

ITix yac npuroryBanHsi EABC Gyio 3po0ieHO BUCHOBOK, LIO [UIsl OTPUMAaHHS SKiCHOTO MaTepiany
NOTPiOHO YITKO JIOTPUMYBATHCh TEMIIEPATYPHOTO PEKUMY HarpiBaHHs MiHEpaJbHHUX MaTepialliB
Ta B’spkydoro. llepeBwimeHHS TemrepaTyp MPHU3BOAWTH JIO IIBHIAKOTO MPOTIKAHHS peakiii Mix
CTMOKCHCKIIAIOBUMU 1, SIK HACII/IOK, MEePEeJUYacHOTO 3aTBEpAiBaHHS CyMilli Ta BTPAaTH HEIO IIACTHYHHUX
BiacTUBOCTeH. [licisi BUMYIIEHOTO DPO3PUXIICHHS CYMIIli €MOKCHUAHI 3B’SI3KM PYWHYIOTBCS U e(eKT
Mosudikarlii Moxe OyTH BTpadeHHA.

BucnoBok

[IpoTsiroM JOCHTH TpHUBAJIOrO 4acy ac(aiabTOOCTOH INMUPOKO BHKOPUCTOBYETHCS SK MIIHUH,
HaIMHUHN, TAPOI30JIF0IOUMEI Ta BOJIHOYAC €IACTUYHUHN 1 CIPUHHITIMBUE 10 BIUIUBY BHCOKUX 1 HU3BKHX
TeMriepatyp OyaiBeNbHHUN Marepiall IUIsl BIAINTYBaHHS MOKPUTTS Ha Moctax [10]. Ommak moctiiiHO
3pOCTaroui MOKAa3HUKH IHTEHCHBHOCTI PyXy Ta HaBaHTa)KCHHS Bijl TPAHCIIOPTHUX 3ac00iB BUMAararwTh
HOBOTO BHCOKOSIKICHOTO TIOKPHUTTS, OCOOJIMBO Ha OPTOTPOIHIHM cTayeBiii MocToBii tuuTi. [lopiBHsHO 13
BJIAIITOBAaHNUM ac(hambToOETOHHUM MOKPUTTSAM Ha 3aJ1i300€TOHHIN TUTUTI, ac(hatbTOOETOH Ha CTAIEBOMY
MOCTOBOMY TIOJIOTHI TIOBHHEH JyXe 0Ope CHHXPOHHO Ae(OPMYBATHCS 13 OPTOTPOITHOKO TUIMTOK 1 MaTh
Kpalily TepMOCTIHKICTb [4]. TakuM 4MHOM, BJIaCTUBOCTI 3BUYaHOT ac(aibTOOCTOHHOT CyMillll HEe MOYKHA
BB)KaTH 3a]JOBITEHUMHU.

Buxopucranas MoauQikoBaHOTO moiiMepamMu acanbTOOCTOHY JUIsl JOCSTHEHHS Kpallux
BJIACTHBOCTEH MOKPHUTTS CIIOCTEPITAETHCS MPOTATOM Oarathox pokis [11], mpore Takuii Mmarepiai € 3aHaITO
TEPMOIUTACTUYHUM 32 MiJBUIIEHUX TeMrepatyp [12] i He MoXke 3aI0BOIBHUTH €KCTPEMabHI BUMOTH 10
CTQJICBUX OPTOTPOITHUX ILIUT aBTOJOPOXKHIX MOCTIB Yepe3 IXHI0 TEPMOIUIACTHYHY ITPUPOLY.

[IpoBeneHi 10 CiTiKEHHS ITi ITBEPAFIIH, IO XapaKTEPUCTUKH achaIbTOOC TOHY MOKYTh Oy TH 3HATHO
MTOKPAIIEeH] 3a JIOIOMOTOI0 3aCTOCYBaHHS TEPMOPEAKTUBHUX MOIU(DIKaTOPiB, 30KpeMa eNMOKCHUIHOI CMOJIA
Ta ii 3aTBep/KyBaua, y MOEJHAHHI 13 BUCOKOSKICHUMH TPaJUIIHHUMU 3allOBHIOBaYaMU. BOHH MOXYTh
YTBOPHUTH BOJIOTOHETIPOHUKHUN MIITHUH TosiMepachamb00eToH 3 TMOKpAMEHUMHA (Pi3UKO-MeXaHI THUMHI
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BIIACTHBOCTSIMH, 3HAa4HO 3MEHIINTH WOT0 TEPMIYHY CIPUHHATIMBICTH 1 OCTaToOdHy JedopMmalliro,
MiABUIIUTH CTIHKICTH 10 BTOMH Ta CTIHKICTB /10 PO3TPiCKyBaHHS IPH HU3bKUX TEMIIEpaTypax, 3a0e3neunuTn
3YEIJICHHSI 3 OCHOBOIO Ta 3a0E3MEYMTH MIIHICTh OlLIbIe HDX y 2 pa3d MOPIBHSHO 13 TpajaHIliiHUM
Mou(iKOBaHUM TOTiMepamMu ac(hambToOeTOHOM.

EABP — BigmiHHMEI [IOpokHIH Marepian. Xopomia CyMICHICTh MK EIMOKCHIHOIO CMOJIOO
Ta ac(aabTOM BIANOBIIAE OCHOBHMM BHMOTAaM ISl JIOCSTHEHHS TOCTABJICHOI METH MOKpAIeHHS
XapaKTEPUCTHK ac(HaibTTOOCTOHY.

Otxe, EAB mae ieBHi nepeBaru mopiBHSHO 13 TpaguLiiHIM acanbTo0eTOHOM, BOTHOYAC 32 CBOEIO
MIPUPOJIOI0 — T 3BUYaliHa rapsya ac(hambroO0eTOHHA CyMIlll, IKa MOYKE BUTOTOBIIATHCS HA 3BUYAITHOMY
achanbTOOCTOHHOMY 3aBOJli, aJie 0 CKJIaIy SKOI BXOASTH €MOKCH/IHI CKJIaJOBl y SIKOCTI Moamdikaropa
B’SDKY4YOro. Y pe3yibTaTi M OTPHMYEMO OUIbII MIIIHY Ta THYYKY MOBEPXHIO, HIO 1/IeaJIbHO MiAXOJUTh
JUTSI TIOKPUTTIB Ha OPTOTPOIHHUX a00 3ajli300€TOHHUX IUIUTaX MPOi3HOI YacTHHH MOCTY. Hespakaroum
Ha MOJJIMBY MiJIBUILEHY BapTiCTh, TPUBAIMN CTPOK EKCILIyaTalil MOKPUTTIB HAa HOr0 OCHOBi, IOBUHEH
3a0€3MEYUTH BUCOKY PEHTA0CIbHICTh BUKOPUCTAHHSI ILOTO MaTepiay.

EADB ycmimHoO BHKOPHUCTOBYETHCS B SIKOCTI TMOKPHUTTIB Ha MOCTax y TakuxX kpainax stk CIIA,
Himerunna, Kanana, SInonis, Kuraii Tomo [ 13], omHak moTpiOHO 3ayBa)HTH, 110 el MaTepiai moTpedye
0Co0IMBOT yBaru 710 TEXHOJIOT1 IPUTOTYBaHHS Ta YKJIaJaHHS Y 3B’ 513Ky 3 00MEKEHUM YaCcOM CXOIUTIOBAHHS,
a TaKOX JI0JaTKOBOIO BUBUCHHS MUTAHHS 100 IUIACTUYHOCTI, 1 3Ba)Kal04X Ha JIOCBiJ 3a3HAUCHUX KpaiH
Ta BUSIBJICHOI BIAMIHHOCTI Y JIieIEKTPUYHIN MPOHUKHOCTI OITyMY 1 €MOKCHIHUX CKJIATOBHUX, T10JaTKOBUX
BUTIPOOYBaHb 3 METOIO BHPIIIEHHS MUTAHHS MIO/I0 TX CyMiCHOCTI.
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EVALUATION OF EPOXY-BITUMEN COMPOSITE FOR ITS APPLICATION
IN ASPHALT CONCRETE THIN-LAYER COATINGS ON HIGHWAY BRIDGES

Abstract

Introduction. In this review, epoxy components, in particular epoxy resin and its hardener
(thermoactive polymer additives), are defined as the main component of epoxy-bitumen composite
(hereinafter — EBC), which is part of the asphalt concrete mixture. The article is aimed at highlighting
the results of research conducted to determine the physical and mechanical properties of thin-layer asphalt
concrete pavement with the use of EBC for its use on highway bridges.

According to the results of laboratory tests, epoxy asphalt concrete (hereinafter — EAB) can be
considered one of the best choices for the next generation of durable materials for the installation of thin-
layer coatings on highway bridges due to their excellent mechanical properties and thermal stability, as
well as economic viability, taking into account the absence of the need for waterproofing of the bridge
deck, excessive maintenance and repair costs and a long service life.

Problem statement. One of the main mechanisms of destruction of asphalt concrete coatings on
highway bridges, especially with orthotropic slabs, is its constant dynamics from external influences,
which causes significant deformations that mercilessly affect the durability of the entire bridge structure.

Taking into account the thermoreactive nature of epoxy components, the idea of using them as
a bitumen modifier arose in order to minimize deformations of the asphalt concrete coating on bridges,
reduce the load from the weight of the bridge deck on span structures, and also increase the resistance of
the coating to the influence of aggressive environments.

In order to obtain high-quality research results for the further possibility of ensuring the installation
of coatings on bridges with the best operational characteristics and the most efficient use of labor and
resources, studies of the physical and mechanical characteristics of EAB were carried out according to the
Superpave methodology.

Objective. The purpose of this article is to present the physical and mechanical characteristics of
EAB in comparison with other ordinary asphalt concrete on polymer bitumen for the qualitative assessment
of the use of EBC during the manufacture of epoxy-asphalt concrete mixtures (hereinafter — EABS) and
to determine the real possibility and level of efficiency of using such mixtures for the installation of bridge
pavements on automobile roads roads, taking into account the main goal — to increase its durability at
various load frequencies due to the improvement of strength, crack resistance and, of course, rut resistance.

To achieve the specified goal, a set of experimental studies was conducted, with a comparison
of the characteristics of EAB and a number of Superpave protocols of the tested asphalt concretes on
polymer bitumen, such as:

— limit of compressive strength at temperatures of 50 °C, 20 °C and 0 °C;

— density and water saturation;

— limit of tensile strength at splitting;

— stability, conditional plasticity and index of conditional stiffness according to the Marshall
method;

— resistance to rutting.

Particular attention was paid to determining the resistance of EAB to the formation of rutting,
because during the implementation of certain stages of research it was found that when positive test results
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were obtained for other indicators, in particular for strength indicators, it is far from a fact that the material
is able to pass the rutting resistance test.

After the completion of the corresponding comprehensive field test of the bridge covering with
EAB, a quantitative assessment of the effectiveness of its use in comparison with similar types of coverings
designed to increase the service life (from 30 to 40 years) is planned.

Materials and methods. A thin-layer asphalt concrete coating on bitumen modified with
thermoreactive polymer additives for its use on an orthotropic or reinforced concrete slab of the carriageway
of a road bridge.

Results. The physical and mechanical properties of EBC were evaluated, the level of efficiency
and the possibility of its use in asphalt concrete thin-layer coatings on highway bridges were determined
to improve quality and increase durability. A set of laboratory studies was conducted to compare the
properties of EAB and traditional asphalt concrete on polymer bitumen.

Conclusions. After a detailed study of EAB components and a review of the system and hardening
mechanism, its physical and mechanical properties were studied. Tests have shown that EAB is a stiffer
material compared to conventional asphalt on polymer bitumen and has demonstrated significantly higher
compressive strength, much better rutting resistance, as well as excellent properties of splitting tensile
strength, stability, conditional plasticity, conditional stiffness and waterproof. The low temperature test
performance of EBC was significantly higher than polymer bitumen, and the tensile strength results showed
that it is more resistant to cracking at low temperature. Therefore, it can be concluded that EAB has a
certain perspective for use as a coating on an orthotropic or reinforced concrete slab of the carriageway of
aroad bridge. However, its use requires special attention when determining the duration and temperature
of EBC hardening, as well as when selecting the optimal composition and preparation technology, because
non-compliance with the specified can significantly affect its physical and mechanical properties.

Keywords: bitumen, durability, epoxy-bitumen composite, epoxy-asphalt concrete, epoxy-asphalt
concrete mixture, composition of epoxy-asphalt concrete mixtures, epoxy resin, reinforced concrete
roadway slab, bridge, orthotropic plate, bridge pavement.
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