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HaBemeHo ~ pe3ynpTaTh  €KCIIEPUMEHTANBHUX  JIOCIIIKECHb
BU3HAYEHHS TIMOWMHM TPOHUKHEHHS TONKH (MEHeTpalii) JOpOKHIX
OiTymiB, MOIM(iKOBaHUX TMONIMEPHO-aKTUBHUMHE Jo0aBkamu Kraton D,
Calprene C-411, Calprene C-501 i BockoBoro 106aBkoro Sasobit.

The growth of the share of large-sized vehicles on Ukrainian highways
requires strengthening of the carrying capacity of road clothing in general and of
asphalt concrete in particular. Under the influence of precipitation in road
asphalt concrete coatings there is a breakdown in the form of peeling,
extinction, potholes. The reason for such behavior of road asphalt concrete
under conditions of influence of water, temperature and movement of vehicles is
the displacement of bitumen film with water from the surface of mineral
constituents of asphalt concrete.

In these conditions, the use of modified bitumen can significantly
increase the strength of asphalt concrete at high temperatures and at the
same time ensure its high resistance to cracks in the winter.

The purpose and tasks of the research was to analyze the feasibility
of using modified bitumen for road wear and to determine the effective
way of introducing additives to its composition to improve the physical
and mechanical properties aimed at increasing the durability of asphalt
concrete coatings.

To study the properties of bitumen and modified bitumen, the
standard methods adopted for the study of bitumen and modified
bitumen were used.
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As a result of the research, the results of the physical and
mechanical properties of bitumen modified by the additives Kraton
D1101, Calprene C-411, Calprene C-501 and Sasobit were obtained and
to determine the effective method of introducing additives to its
composition aimed at increasing the durability of asphalt concrete
coatings.

The results of experimental researches of determination of depth of
penetration of a needle (penetration) of road bitumen, modified by
polymeric-active additives Kraton D, Calprene C-411, Calprene C-501
and waxy additive Sasobit are given.

KimrouoBi cmoBa:  Oitym, wmoaudikoBaHuii OiTym, qo0aBKa,
MeHeTparis
Keywords: bitumen, modified bitumen, additive, penetration

[MpupicT 4yacTkM BENMKOTa0APUTHUX TPAHCIOPTHUX 3aco0iB  Ha
aBTOMOOUIPHMX JOporax YKpaiHM BHMara€ TIOCHJICHHS HeCcy4ol
3IaTHOCTI TOPOKHBOTO OJISTY B MIJIOMY i ac(haabTOOETOHHOTO IMTOKPHUTTS
ocobnmBo. [lig BmIMBOM omamgiB y JAOpOXKHIX achambToOeTOHHHX
MOKPUTTAX  BUHUKAIOTh  pPyWHYBaHHS Yy  BUMUISAL  JIyIIEHHS,
BUKPHILYBAaHHS, BUOOTH.

[lpuunHOIO Takoi MOBEOIHKH JOPOXKHBOIO ac(aabToOETOHY B
YMOBax BIUIMBY BOJHW, TEMIEPATYypH 1 PyXy TPaHCIOPTHHX 3aco0iB €
3MIIIEHHS TUTIBKH OiTyMy BOIOIO 3 TOBEPXHI MiHEpPAIbHUX CKIIAJI0BUX
acdanpTobeTOHY.

B mux ymoBax BHKOpHCTaHHS MOAM(]IKOBAaHMX OITYMIB JIO3BOJISIE
3HAYHO  30UIBIIMTH  MINHICTH  acanbToOETOHY TpPH  BHCOKHX
Temreparypax Ta 3a0e3leduTH OJHOYACHO JOCTATHBO BHCOKY HOTO
CTIMKICTh IPOTH TPIIIUHOYTBOPEHHS B3UMKY.

Tpamuiiiini MaTepiaiy HE MOXYTh 3a0€3MCUYUTH TaKi MOKa3HUKH
BJIACTUBOCTEH acdanbTOOETOHY, IO 3aJOBOJIbHSUIM O BUMOraM
CY4acHOTO JOPOXXHBOIO pyXy. B mux ymoBax BuKopucTaHHS OiTyMiB,
MOAU(DIKOBAHUX TMOJIMEpaMH, J03BOJISIE 3HAYHO 3OUTBLIUTH MIIHICTh
achanbTOOETOHY TIpM BHCOKHX TeMIlepaTypax Ta 3a0e3NeqnTd
OJHOYACHO AOCTaTHHO BHUCOKY HOTO CTIHKICTh MPOTH TPILTMHOYTBOPEHHS
B3UMKY.

EdextuHicTs mii mMX 100aBOK BH3HAYAIOTH TIEPEBAXKHO 3
BUKOPUCTAHHSIM METOJIB BU3HAUCHHA aJre3ilHUX BIAaCTHBOCTEH
OiTyMmiB.
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Bwmict mobaBku momiMepy B OiTyMmi IpH3HA4YarOTh 3 BPaxyBaHHSAM
JEeKUTbKOX (aKTOpiB: HEOOXIAHOCTI OTPUMAHHS B’sDKYYOTO 13 3aIlaHUMH
MIEHETPAITIEI0 Ta TEMIIEPATYPOIO0 KPUXKOCTI; 3abe3meueHHs cTabiIlbHOCTI
CKJaxy Ta  BIIACTHBOCTEHl  MOAM(DIKOBAaHOTO  B’SHKYYOTO  TIpH
TEXHOJIOTIYHOMY 30€epiraHHi; BApTOCTi KiHLIEBOT'O IPOIYKTY.

3a BuXigHY cuUpoBuHY OyB B3satuii 6itym Kpemenuyupkoro HII3
mapku bHJI 90/130 1 6iTym Mosupcekoro HII3 (binopycs) mapku 60/90.
IMomimepro axtuBHi noOaBku Kraton D, Calprene i BockoBa mobaBka
Sasobit. [TpouenTHuii BMicT B’spkydoro ckinanas 2% i 3%.

Kraton D (Bupo6ruk [lombmma) — guctuii niHiiHNN OI0K-comoIiMep
Ha OCHOBI cTHpOIY 1 OyTaniery. Bmict ctupony 31 %.

Calprene (BupoOuuuTBo kommanii Dynasol (Icmawis)) — niHiiHWMIA
OJI0K-coIoJIiMep Ha OCHOBI CTHPOIY 1 OyTamieHy.

Sasobit (BupoOHmuTBO Sasol Wax, IliBmeHHo adpuKaHChKa
pecryOmika) — L€ CHHTETHYHWI mnapadiHOBHH BICK, KPUCTAJIUYHHUHA
anihaTUYHUX BYTJIEBOJIEHb, SKHH OTPUMYETHCS TPy ra3udikamii ByTims
B mporieci cuaTe3y @imepa-Tpomma (OT).

BunpOyBanus OiTymiB Ta MoIu(iKOBaHUX OITYMIB TPOBOIWIH
3rigmHo MeToauk [1].

BunpoOyBanasaM 6iTyMiB mepenye iX 00e3BOIHIOBAHHS 00€pEKHUM
HarpiBaHHAM 10 Temmeparypu Ha 80-100 °C Bume TemmepaTypu
po3m’skiienHs, ane He Buiie 180 °C ta e Hmkue 120 °C.

TpamuiliiHO BBaXAETbCs, 110 TJMOMHA MPOHUKHOCTI TOJKH
XapaKTepu3y€e yYMOBHY B’SI3KiCTh OiTyMiB. B ToM e Wac mel Mmoka3HUK
TICHO TIOB’si3aHMK 3 Koresiero OiTymiB. Uumm Oinblie 3HauYCHHS
MeHeTpallii, TAM MEeHIIa B’S3KiCTh OiTyMy, THM OilblIa HOro Koresist y
BiJNIOBITHUX YMOBaX BUIPOOYBaHHS.

[lenerpauito  BuU3HAYANH LOUIIXOM ~ BUMIPIOBaHHSl  TJIMOMHHU
3aHYpEeHHS TOJIKH TIEHETPOMETpa B 3pa3oK OITyMy il HaBaHTAKEHHSIM
(100 £ 0,25) r Ha mpots3i 5 ¢ mpu Ttemmeparypi 25°C abo mifg
HaBaHTakeHHsAM 200 r mpotarom 60 ¢ npu 0°C. ITokazHuk
TNTIMOWHU TIPOHWUKHOCTI TOJIKM € OJHMM i3 BaroMWx IpH BU3HAYCHHI
MapKu 0iTyMmy.

s BU3Ha4YeHHS TTMOWHU NPOHUKHEHHS TOJKW BUKOPUCTOBYBAIN
KJIAaCUYHUH TIEHETPOMETP.

PesynbraTn BunpoOyBans HaBeneHo B Tabn. 1.11 1.2.
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BucHoBkn

1. Beemenns mnomimepiB Calprene C-411 Tta Calprene C-501
30imbIIIy€e B’SI3KIiCTh OiTyMiB (meHeTpartis mpu 25 °C 3HHKYeThCs Ha 25-
35x0,1 mm). BpaxoByroum 1ie, BuUXimHUH OiTyM mis wmomudikarii
MoBHHEH Matu neHerpaunito npu 25 °C He HIwKk4e 90%0,1 MM, ane npu 0
°C — meHeTpallis Jelio 3aHKCHa.

2. Tlpu BBenmenni mob6aBku Sasobit TOCHTH MOMITHO MiABHIILY€ETHCS
B’S3KICTh OiTyMy (B 3aJIXKHOCTI BiJ BUAY OIiTyMy Ta BMICTY HOOaBKH
ne”erpauis 6itymy 3a Ttemmeparypu 25 °C 3Hmxkyerbes Ha 30-60%0,1
MM).

3. Beemenns y Oitym Kraton D migsuinye B’si3kicts. llenerparis
OiTymy 3a Temnepatypu 25 °C 3HmKyeThes Ha 20-30%x0,1 MM, ane npu
0 °C — neHeTpallist IeII0 3aHUKCHA.

CHHCOK BHKOPHCTAHOI JTiTepaTypu

1. Burymsl HedTssHBIE MeTon onpeneneHus r1yOHHbBI TPOHUKAHUS UIJIbI
(c Usmenenusimu N 1, 2, 3, 4) (bitrymn HadTOBi. MeTOA BHU3HAYEHHS
ruOuan npoHukHeHHs: ronku) — ['OCT 11501-78. 2. ByaiBenbHi
Matepianu. Bitymu mopokHi, momudikoBani mosgimepamu. TexHiuHI
ymoBu — JICTY b B.2.7-135:2007. — K.: lepxOyn Ykpainu, 2007 —
32c.



