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ExcriepuMeHTanbHO BU3HAYCHO PI3HUII0 B MOMYISX TMPYKHOCTI,
MIIHOCTI TPY BHUTHHI Ta 4Yaci KUTTEBOTO IMKIY achajabroOeToHy 0e3
nojimepy, 3 TppoMa Ta miictbMa Bincotkamu CBC 1192. Beranosiene
sKicCHe 30UIbIICHHS HaBEJICHUX TIIOKa3HHUKIB 13 POCTOM KiJBKOCTI
oJIiMepy.

It is known that during a year asphalt concrete exposed to the
freezing-thawing process. Today, the problem of cyclic freezing-thawing
of asphalt concrete is relevant. A lot of attempts are made in the whole
world to find a single rheological model for describing low-temperature
behavior of asphalt concrete. It was necessary to define influence of
cycle freeze-thaw on the strength indicators of asphalt concrete with the
different percentage of styrene-butadiene-styrene polymer type SBS
1192. An asphalt concrete of type "G" (by the Ukrainian classification)
with an optimum granulometric composition, which corresponds to the
mid limit of the norms for the State Standard B.V.2.7-119: 2011 was
selected for the experiments. Fractions from 2.5-5 mm to 1.25-0.63 mm
were sown and used at the required percentage content for accurate entry
into the norm. The bitumen grade BND 60/90 and BMP based on three
percent and six percent polymer of bitumen were used. During the year,
in Ukraine (for example, the Kharkiv region), there are about 50
transitions through 0 °© C. Therefore, it is advisable to determine how
much it will affect the estimated pavement - modulus asphalt concrete. It
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was calculated frost resistance index of asphalt concretes with the
different percentage of polymer (three and six percents). It was taken
asphalt concrete on the bitumen without polymer as a control sample.
Asphalt concrete was subjected to the tests of dynamic elastic modulus,
flexural strength (maximum destructive load), serving time under the
static load, which was equal to the twenty percents of its destructive
load. Indicator of life cycle of samples under the action of constant
loading well illustrates the limits of endurance of asphalt concrete. The
method of determining the frost resistance in terms of lifetime of asphalt
concrete is an alternative to determining the compressive strength. As a
result it was obtained frost resistance indexes in several ways. To sum
up, it is recommended to use six percents of polymer to reach maximum
frost resistance and increase basic strength parameters.

KnrouoBi cnoBa: acganbrobeToH, moiiMep, MOAYAb MPYKHOCTI,
MIIHICTh TIPU BUT'HHI, MOPO30CTIHKICTb

Keywords: asphalt concrete, polymer, elastic modulus, flexural
strength, frost resistance

B excriepuMeHTanbHUX yMOBaxX AOPOXKHE MOKPUTTA MiANAETHCS Aii
MOTIEPEMIHHOTO  3aMOpPOXKyBaHHS Ta  BigraBaHHs [1]. Bnepe
CTaH/IapPTU30BaHUI METOJl BU3HAYCHHS MOPO30CTIHKOCTI Matepiaiay OyB
po3pobnennit M.A. benenmtobcbkum y 1886 poui. Bin xapakrepusyBaBcst
KUTBKICTIO LHKIIB 3aMOpoxyBaHHs-BiaTaBaHHs (L[3B) 3paskiB mpu
HOPMOBAaHHX yMOBaX JOCHIUKeHHA [2]. IcHye 1Ba OCHOBHHX THIH
METOJIIB JIOCTI/KeHHs] MarepianiB: pyHWHIBHI Ta HepyHHIBHI. Y CBiTi
LIMPOKO BU3HAHO HEPYHHIBHI METOAM KOHTPOJIIO AKOCTI MaTepiaiB.

Croroani npobnema LI3B acdansrodberony € aktyansHOro. barato
HayKOBIIB y pI3HUX KpaiHax, Takux ak Kwurai, Typeuunna, YkpaiHa,
Cnopauunna, CIIIA, Kanana, P®, 3aiimatorscs 1ieto npodiaemoro. Bonu
BUBYAIOTh BIUIUB Pi3HHX (AaKTOpiB, y TOMY 4YHCHi Aii 3HAKO3MIHHHX
Temrmeparyp Ha acdaiabToO0eTOH, HACHYEHWN BOIOI0 Ta BOIHUMH
pozuriHamu xiopumiB [3-8]. IlpuiimatoTecsi crnpoOu 3HAWTH €aUHY
pEoNOriyHy MOJENb JUIA OIMCY HHU3KOTEMIIEPAaTYpHOI IMOBEHIHKH
acanproOeToHiB.  Po3po0neHO  nekigbka ~ METOMIB  BHU3HAYCHHS
MOPO30CTIHKOCTI ac(hanbTo0eToHY, 10 HUX BigHocsaThes: AASHTO T283
(Refine AASHTO T283 Resistance of Compacted Bituminous Mixture
to Moisture Induced Damage for Superpave) ta COY 42.1-37641918-
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110:2014 (AcdanbrobeTOH HOPOXKHINA, METOJ BH3HAYEHHS ITOKA3HHKA
MOPO30CTIHKOCT).

YMOBH  BUTOTOBNICHHS  acGalbTOOCTOHY  BIUIMBAIOTH  Ha
PO3paxyHKOBI XapakTepucTHKH acdanproderony [11]. Hampuxman,
HEIOCTAaTHE YIUIIbHEHHS Ja€ 301IblIeHY KIIBKICTh MOp, IO, Y CBOIO
4epry, 3MEHIIYe MOIYNIb MPY>KHOCTI ac(aabToOeTOHY, TOMY IO MOIYIb
MIPY>KHOCTI TIOBITPS 3HAYHO HUKYE MOAYIIO MPYKHOCTI ac(arbToOETOHY,
Ta BIIKpWBAE OUIbIIE MOXKIMBOCTEH 1O 3HIDKEHHS PO3PaXyHKOBUX
xapaktepucTHK achansrodetony micns nii L[3B. JlogaBanHs momimepy
no OiTyMy 3MIHIOE HOTO XapaKTepUTHKH, Taki SK B’SA3KiCTh, Hajae
eaCTUYHICTh, MOMIYIb MpPYKHOCTi, IO TAaKOX BIUIMBAaE Ha
XapaKTEepUCTHKH achaibToOCTOHY Ha OCHOBI OiTyMOMONIiMepa.

BrmmBr  pi3HMX  cepeoBMIN 1 CXeM i  IONEepeMiHHOro
3aMOPOXKYBaHHS Ta BiATaBaHHS [IOCHIDKYIOTBCS y BCHhOMY CBITI.
BimHOoCHO Mano JOCHIIKEHb TIOB’S3aHI 3 BH3HAYCHHSM BIUIUBY
KOHIIEHTpalii  mojiMepy Ha  MOPO3OCTIHKICTh  acdaibToOeTOHY,
Hanpukiana, pobora [9] wum [10]. 3nebinbiroro, BHU3HAYAIOTH
TPIIIMHOCTINKICTh ac(aabTOOETOHY, MO0 MPHU3BOAUTH A0 (HaKTUIHOTO
Horo pyiinyBaHHs. JlocmipkeHb — acdanbToOCTOHY — HEPYHHIBHUM
CIocoO0OM OIHOTO i TOTO caMoro 3pas3ka A0 Ta TMicCis il IUKIIYHOTO
3aMopoxXyBaHHA-BiaTaBanHs (L[3B) B3arani Hemae.

Hns exciepuMeHTiB Oyno oOpano acdanbrobeToH Thmy «I[» 3
ONTUMAJIbHUM TPaHYJIOMETPUYHUM CKIIQJOM, IO BiJIOBiZa€ CepeauHi
rpanuie HopMm 3a JICTY b.B.2.7-119:2011. {1 TOYHOrO NOTpAIUIAHHS y
HOopMmu, (pakmii Bim 2,5-5mMm mo 1,25-0,63 MM Oymu BucisHI Ta
BUKOPHCTaHI 3a HEOOXiJIHUM MPOIEHTHUM BMicTOM. I JOCHIIKEHD
Oyno B3sto 6itym mapku BH/I 60/90 Ta BMII Ha #ioro ocHoBi 3 3 % Ta
6 % nonimepy Big 00’ eMy OiTyMy.

Brpomorx poky B VkpaiHi (Ha mpukiani XapkiBcbkoi 007acTi)
cnocrepiraerbest 6iu3pko 50 mepexoxi uepe3 0 °C. Uepes 11e q0MLIIBHO
BU3HAYUTH, SK CWIBHO L€ BIUIMHE HAa PO3PaxXyHKOBHH MOKa3HHK
JOPOXKHBOTO OIAITY — MOIYJIb MPYXKHOCTI acdaibrodeToHy. BiamosigHo
1o 1poro Kijabkicte 113B, mpuitasaro piBaum 50. Jlo ta micns 50 113B
Oylo TPOBEJCHO BU3HAYEHHS MOIYJNS MPYKHOCTI achaabToOeTOHHHX
3paskiB. [lani BumpoOyBaHp HaBeaeHo B Tabmmui 1. s mopiBHSHHA
aHaIi3yBaIKCs MMOKA3HUKA MOPO30CTIMKOCTI acdaibToO0eTOHy Ha OiTyMi
0e3 nomaBaHHA noiiMepy Ta 3 3% 1 6 % momimepy.

3riiHo 3 OTPUMAHUMH MOKa3HUKaMU KoedillieHTa MOPO30CTIMKOCTI
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(Kwmp3), TMIOBUIIEHHS BMICTY TOJIMEpPY CIPHUSE POCTY MOPO30CTIHKOCTI
achanmsroOetony. IlopiBHIOIOUM  oTpuMmani  3HaueHHS Kypz 3
MOpO30CTiHKicTIO acdansTo0eToOHy Ha 4YHCcTOMYy OiTymi, MOXHa
BIICTe)KUTH TEHIECHITIIO IIIBUIIECHHS MOPO30CTIHKOCTI 31 30UIBIIICHHIM
KOHIEHTpanii momiMepy: ais acgansrobeToHiB 0e3 momimepy Kyps
cknanas Big 0,73 mo 0,97, nnsa 3 % nomimepy — Bix 0,80 mo 0,98 Ta s
6 % - Bix 0,93 mo 1,00.

Ta0mur 1
Koedimientn Mmopo3ocTikocTi achaabToOETOHY, 32 MOAYIIMHI
NPYXKHOCTI, HAa YucTOMy OiTyMi, 3 3 Ta 6 % CBC 1192 no Ta micns

50 113B
Acoanbrobero | Acdansroberon | AcdansrodeToH
T, °C |Yactora, I'u| H Ha yncToMy | Ha OiTymi 3 3 % | Ha GiTymi 3 6 %
oitymi, Kyps | momimepy, Kyps | momimepy, Kyps
0,01 0,73 0,80 0,93
+20 0,5 0,87 0,86 0,97
10 0,97 0,88 0,97
0,01 0,76 0,83 0,94
+10 0,5 0,87 0,87 0,98
10 0,88 0,89 0,98
0,01 0,82 0,89 0,98
0 0,5 0,80 0,92 1,00
10 0,92 0,94 0,99
0,01 0,81 0,97 0,99
-10 0,5 0,96 0,98 0,99
10 0,86 0,98 1,00

Ile Moxe OyTH MOSICHEHO TUM, IO CTYITiHb €JIACTUYHOCTI B SDKYy4OTO
3pocTae 31 301IbIIEHHSIM KITBKOCTI TIOJIIMEPY, IO B CBOIO YEPTy BILIMBAE
Ha ac(}aabTOOCTOH, MOPO30CTIHKICTD SIKOTO IiABMIIY€EThCS. Ilomanblie
ITIIBUINCHHS KOHIICHTpAIi moiimMepy micias 6% HaBpsa 9 30UIBIINATH
MOpO30CTiHKicTh acanprodbeTony Oinpmie 1,00, TomMy Hema HpUYMH
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301BIITYBaTH BUTPATH Ha BUPOOHHUIITBO CYMIIIT.

Bynu Takoxx mpoBedeHi apocmimkeHHs BBy L[3B Ha 3miHy
MIITHOCTI TpU BUTHHI Ta CTPOKY CIIy’KOW acgaabToOeTOHY il Ai€l0
MOCTIIHOTO HaBaHTaXKeHHs, 0 nMopiBHIOE 20% Bin pyiiHiBHOTO. Lle —
PYHHIBHHH METOI OLIHKHA MOPO30CTIHKOCTi, IPOTE BiH JOCHTH TOYHHH.
JoBrotpuBani BUNPOOYyBaHHS MiA [i€I0 CTaTUYHOTO HaBaHTa)KEHHS
MOKa3yl0Th Yac HACTaHHA BTOMHOI MIIHOCTI ac(aiabroOeTOHy Ta
JOTIOMAraloTh OIIHUTH Yac Oe3MeYHOl JJIS TOKPUTTS CTOSHKH BaXKKOTO
aBTOTPAHCIIOPTY Ha, HANPUKJal, cBiTIodopax. MilHicHI 1aHI HaBeIEHO
y Tabmui 2.

[loka3HUK KUTTEBOTO MWKy 3pa3KiB TiJ Ji€0 TOCTIHHOTO
HaBaHTaXEHHs JI00pe IMIOCTPYE MEXi BUTPUBAIOCTI ac(ambToOETOHY.
Merton BH3HaYEHHS MOPO30CTIHKOCTI 32 MOKa3HUKOM YKHTTEBOTO LIUKIY
achanpTOOeTOHY € albTePHATUBHWUM JIO BU3HAU€HHS MIIHOCTI TIpH
ctucky. Lle BigHOIIEHHS 1 1a€ ysBY PO CTYIiHb MOpo3ocTiiikocTi. Tomy
W moTpiOHO Oinbile dYacy JUis TNPOBEIACHHsS JOCHKeHHS. [[ns
BU3HAYCHHs pyHHIBHOI fii mepexomiB uwepes 0°C Ta B3aram
MOPO30CTIHKOCTI ac¢anbTOOETOHIB i3 pI3HMM BMICTOM IIOJIiMEDPY,
MOPIBHIOBAJIUCS TIOKA3HUKU Yacy «OKUTTS» 3pa3KkiB ac(aibToOeToHy 0e3
nomimepy, 3 3% Tta 6% CBC 1192 no Tta micnsa aii L[3B. Pesyasrarn
BHIIPOOYBaHb HaBEJICHI B TAOIUIII 2.

Taomus 2

[Toka3HUKHM MIITHOCTI IPY BUTHHI Ta Yac KUTTEBOTO IUKITY
acgansro0eToHy 0e3 nosimepy 3 3 1 6% nonimepy go Ta micis 50 LI3B

Ha yncromy 33% 36%
IToka3Huk OiTymi Oe3 | mosiMepy | moJimepy
noximepy | CbC 1192 | CBC 1192
MIiIHICTh IPU BUTHHI
10 50 [[3B, MITa 3,31 3,33 3,40
MiIHICTh IPY BUTHHI
micis 50 [13B, MIla 2,05 2,23 2,61
Kwps 0,62 0,67 0,77
Uac «xutTsi» achaibToOeToHy
10 50 113B, ¢ 15303 6443 47520
Yac «xutTs» achansrodeToHy
icns 50 [3B, ¢ 31816 13894 36166
Kwps 0,42 0,44 0,76
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ITopiBHIOIOUM KO€(]iliEHTH MOPO30CTIUKOCTI MicIsl BUITPOOYBaHb Ha
BUTMH Ta CTpPOKy chnyxOu mig gieto 20% Big pyiHyro4oro
HABaHTAKEHHsS, MOXKHA TOMITUTH, IO KOe(]ili€eHT MOpPO30CTIHKOCTI
Maihke He 3MIHUBCS Y 3pa3KiB 3 6 BiICOTKaMH TOJIIMEDY.

VY pesynbrari, MOkHa 3pOOUTH BHCHOBOK PO MO3WUTHBHUI BIUIMB
pOCTY KITBKOCTI TMOJIiMEpY Ha MOPO3OCTIHKICTh achanbToOCTOHY.
OnTtuMansHO nofmaBaTH 6 BIJCOTKIB MoONiMepy, TOMy o KoedimieHT
MOPO30CTIMKOCTI € MaKCHMaJIbHUM KOXXHHUH pa3 y ac¢anbsTo0eToHax 3
Takol KIJIBKICTIO TONiMepy. 6 BiJCOTKIB IMoJiMepy Hamactb A00poi
MOpPO30CTIMKOCTI Ta TMIABUINWTH BHXIAHI MIIHICHI TOKa3HUKH
acaapTOOETOHY.
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