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MMOPIBHAJIBHI JOCIILI?>KEHHSA BIVIUBY TEPMOILJIACTY «SUPERPLAST» HA
BJIACTUBOCTI AC®AJIBTOBETOHIB

AHoOTaNisl. Y CTAaTTi pO3IJISHYTO NMUTAHHS MiJABUINEHHS SKOCTI rapsiaux acaibTOOCTOHIB PI3HUX THITB Ta
BUIB 3a PaxyHOK BHKOpUCTaHHs a00aBku «Superplasty. Ominky sikocTi acaibTOOETOHIB BHKOHAHO 3a
MOKa3HUKaMU (I3MKO-MEXaHIYHUX BJIACTUBOCTEH, IO BH3HAYAIKMCA CTAHIAPTH30BAHUMHU METOJAMH,
JI0YMMH Ha ChOTOHINIHIN JIeHb B YKpaiHi. B X0l 10oCiKeHb OLIHEHO BJIACTUBOCTI ac(aibTOOSTOHIB SIK 3
no0aBkoro, Tak 1 0e3 Hei. Takox MOCHiIKEHO BIUIMB PI3HUX MapoK HA(TOBOro IOPOKHBOTO OITYMy Ha
(h131KO-MeXaHiuH1 BIaCTUBOCTI ac(haabTOOETOHIB.

O06'exT mocnimKeHHs: — rapsidi acaibToOETOHHI CyMillIi.

Merta po6OTH — MOPIBHSUIBHI JOCTIIKEHHS BIUTMBY 100aBku «Superplasty na BiractuBocti achanbrobeToHIB
PI3HUX THIIIB Ta BUIIB.

Metoau A0CIiIKEHHS — aHATITUKO-EKCIIEPUMEHTAIbHI.

KarouoBi caoBa: gopoxHiii omar, wmomudikamis, OiTyM, TepMmoIUiact, MeOCHEBO-MaCTUKOBUI
acanbTo0eTOH, APiOHO3EPHUCTHH ac(haabTOOCTOH, (Pi3NKO-MEeXaHIYHI BIACTHBOCTI.
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Zhdanyuk V.K., Dr. Tech. Sci., Tsyrkunova K.V., Ph.D.

COMPARATIVE RESEARCH OF THERMOPLASTIC POLYMER “SUPERPLAST” INFLUENCE
ON ASPHALT CONCRETE PROPERTIES

Abstract. The paper deals with issue of improvement of hot asphalt concretes of different types by means of
additive “Superplast” application. The quality of asphalt concretes was estimated by physical and mechanical
properties determined using current standardized test methods valid in Ukraine. The properties of asphalt
concretes with and without the additive have been determined. The influence of different road petroleum
bitumen grades on physical and mechanical properties of asphalt concretes has also been evaluated.

The object of study — hot asphalt concrete mixes.

Purpose — comparative research of additive “Superplast” influence on properties of asphalt concretes of
different types.

Research methods — analytical and experimental.

Key words: pavement, modification, bitumen, thermoplastic polymer, stone mastic asphalt concrete, fine-
grained asphalt concrete, physical and mechanical properties.
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CPABHUTEJIBHBIE UCCJIEJJOBAHUSA BIUSIHUS TEPMOILJIACTA «SUPERPLAST» HA
CBOMCTBA AC®AJIBTOBETOHOB

AnHoTanus. B cratbe paccMOTpEH BONPOC MOBBILICHHUS Ka4eCTBA ropsAYnx ac(haibTOOETOHOB pa3HbIX TUIIOB
Y BHJIOB 3a CUET MUCIOJIb30BaHus 100aBkH «Superplast». OueHky kadyecTBa acanbToOETOHOB BBIOJIHEHO MO
NoKazatessiM (PU3MKO-MEXaHUYECKUX CBOMCTB, KOTOPbIE OMPEACISIUCh CTaHAApPTU3UPOBAHHBIMH METO/IaMH,
JNEUCTBYIOIIMMHA HAa CETOAHSIIHWMKA JIeHh B YKpauHe. B XoJe wuccleqoBaHWM OIIEHEHO CBOMCTBA
ac¢anbToO0EeTOHOB KakK ¢ J100aBKOM, Tak U 0e3 Hee. Takxke MCCIeI0BaHO BIMSHHE Pa3HBIX MAPOK HEPTSIHOTO
JIOPOKHOTO OUTYMa Ha (PH3MKO-MEXaHHUECKHUE CBOMCTBA ac(habTOOCTOHOB.

OOBeKT uccieoBaHmus — Topsiare acharbTOOCTOHHBIE CMECH.

Ilenp paboTBl — CpaBHUTEIBbHBIE HCCIEAOBAHMA BIMAHUS J00aBKkHM «Superplasty Ha CcBOHCTBa
ac¢anbToOETOHOB Pa3HBIX THIIOB M BHUIIOB.
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MeTob! ncclieTOBaHUS — aHAJTUTUKO-IKCIIEPUMEHTAIIbHBIC.
KuaroueBble cioBa: [opokHas onexaa, Moaudukanus, OUTyM, TEpMOIUIACT, MIEOCHOYHO-MaCTHUYHBIN
ac¢anbTo0eTOH, MEIKO3epHUCTHIN ac(aibTo0eTOH, (U3UKO-MEXaHUYECKUE CBOMCTBRA.

Beryn

[TigBumenast skocTi achaabTOOSTOHIB CHpHSIE
30UIBIIEHHIO CTPOKIB iX CIOykOM B miapax
JIOPOXHIX OJIATIB, TOKPALICHHIO TPAHCIIOPTHO-
eKCIUTyaTal[lfHUX  XapaKTepUCTUK  IOKPUTT,
3MEHIICHHIO BUTPAT Ha PEMOHTHI poboTH. Binomo,
0 JIOBFOBIYHICTh ac(anbTOOCTOHHUX IIIapiB
JIOPOKHBOTO OJISITY CYTTEBO 3QJICKUTH Bif SIKOCTI
BUXIJIHUX  MarepiamiB  (0COONMMBO  JOPOXKHIX
0iTymiB), AK1 BUKOPHUCTOBYIOThCS JUISt
NPUTrOTYBaHHS  achanbTOOCTOHHUX  CyMiIlIeH.
CydacHi  TexHOJOTii  MIJBHUINCHHS  SKOCTI
acanbTOOETOHIB  MEPEBAKHO  MOJATAIOTh Y
Momudikamii  HaQTOBMX  JOPOXHIX  OITyMiB
HoJiiMepamH, JJaTeKCaMu, CUHTETUYHUMH BOCKaMH,
MTOBEPXHEBO-aKTHBHUMHU pEUOBHHAMM, abo
OJTHOYACHO KOMILJIEKCOM J00aBOK, Iepen ix
BUKOPUCTAHHSM TUIst MIPUTOTYBAHHS
acdanbrobeToHHux cymimeir. Cepen momimMepis
pi3HMX  KiaciB i Mmoxudikamii  OiTymiB
HalOibIle 3aCTOCOBYIOTHCS TEPMOENIACTONIIACTH
tuny SBS, ki HamaoTh M e1acTHYHOCTI.
Monudikamis ~ 6iTymiB  q0o0aBKamMu  Pi3HOTO
MOXO/IKEHHS TPAAUIIIHO 3MIMCHIOETHCS
3MIIIYBaHHAM iX y CHeliaJbHUX Mimankax. Taka
TEeXHOJOris  Moaudikauii  OITyMIB  BUMarae
JIOJaTKOBUX  €HeproBurpar. Bimoma  Takox
TEXHOJIOTIS BBEJIEHHS MOIU(IKYIOUuX J100aBOK
6e3nocepeiHb0 B ac(hanabTo3MillyBad B IPOLECI
nepemMinryBaHHs acanbroOeToHHOI cymimi. B
KpaiHax CBpONEHCBKOTO COKO3y 3a  TaKOK
TEXHOJIOTIEID MPUTOTOBISIOTHCSA MEPEBAXKHO JIUTI
rapsi acanbToOeTOHHI CyMillli 3 BAKOPUCTAHHSAM
MPUPOAHUX OITYyMIB, IK MOAN(DIKyIOUHUX T00ABOK.

Bimomi TaKOXK crocoou Moudikarii
ac(aibToOETOHHUX cyMimei J0JJaBaHHSM
CUHTETUYHUX BOCKIB abo TEPMOILIACTIB

oes3nocepenHbo B achanpro3minryBad. Jlo omHiel 3
MOJIIMEPHUX JT00ABOK, $IKYy MOJJIMBO BBOJUTH
Oe3mocepeiHb0 Yy achanbTO3MilIyBad — MpHU
MPUTOTYBaHHI  achalbTOOETOHHUX  CyMIilleH,
BIZTHOCHTBCSL TepMoruiacT  «Superplasty, sxwuii
npeAcTaBisiec  coboro amopdHui momionediH 3
Temreparyporo miasierns 150 °C.
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Introduction

Improvement in quality of asphalt concretes
results in increase of their service life in
pavement layers, improvement of performance
characteristics of the pavement, reduction of
costs for repair works. It is well known that
durability of asphalt concrete pavement layers
significantly depends on quality of initial
materials (especially of road bitumen) used to
produce asphalt concrete mixes. Modern
techniques of improvement in quality of asphalt
concretes mainly involve modification of
petroleum road bitumen with polymers, latexes,
synthetic waxes, surface active substances, or
simultaneously with combination of additives,
before introduction in asphalt concrete mixes.
The most widely used type of polymers for
bitumen modification is SBS thermoplastic
elastomers providing them with elasticity.
Modification of bitumen with additives of
different origin is traditionally performed by
blending in special mixers. Such technique of
bitumen modification requires additional energy
consumption.  Technology  of  modifiers
introduction directly in asphalt mixer during
asphalt concrete mix blending is also known. In
European Union such technology of mix
production is mostly applied for mastic asphalt
concrete using natural bitumen as modifiers.
Methods of asphalt concrete mixes modification
introducing synthetic waxes or thermoplastic
polymers directly in asphalt mixers are also
known. One of polymer additives which can be
added directly in asphalt mixer during asphalt
concrete  mix production is thermoplastic
polymer “Superplast”, which is an amorphous
polyolefine with melting point 150 °C.
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Pe3yiabTaTH eKCnepuMEeHTAJbHHUX JA0CTIIKEeHb

Jnst mpurotyBaHHS ac(ambTOOCTOHHHUX CyMilIen
BHKOPHCTOBYBAJIM TPAHITHUH I11eO1Hb, T'PaHITHUNA
BIJICIB Ta BaIlHAKOBHIA MiHEPAIBHUN MOPOIIOK.
[Tpu NPUTOTYBaHHI 111e0eHEBO-MaCTUKOBUX
acambTOOCTOHHUX CyMilIeH sK cTabimizyrouy
n00aBky BuKOpucTOBYBamn  «Viatop-66». Sk
B'SDKy4l  BHKOpPHCTOBYBanmu OiTymum  HadTOBI
nopoxkHi B’si3ki mMapku BHJ[ 60/90 (BupoOHMK
Jlucnuancekmii HIT3) ta BH 90/130 (BupoOHUK
Mosupcekuit  HII3), ski 3a moOKa3HUKaMH
BIacTuBocTel Bianosinanu Bumoram JICTY 4044,
['panynomMerpuuHi CKIaJd MiHEPaJbHOI YaCTHHHU
acambTOOCTOHHUX CyMIIIeH, MNPUUHATHX JUIS
JOCITIJDKEHHS, HaBeIeHi Ha puc. 1 — 3.
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palbHOI YaCTUHU IIUIBHOTO JIPIOHO3EPHUCTOTO
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Pucynox 2 — I'panynomeTpuuHUil cKiax MiHe-
palbHOI YaCTUHU IIUILHOTO JPIOHO3EPHUCTOTO
acampTobeToHy Ty b HemepepuBuacToi
rpaHyJIOMeTpli 3 MaKCUMaJbHUM pPO3MIPOM 3€peH
mebeHto 10 mm
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Research results

Granite coarse aggregate, granite siftings and
limestone mineral filler were used to prepare
asphalt concrete mixes. To prepare stone mastic
mixes stabilizing additive “Viatop-66” was
applied. Petroleum road viscous bitumen BND
60/90 (produced by Lysychansk refinery) and
BND 90/130 (produced by Mozyr refinery),
meeting the requirements of DSTU 4044 by their
properties, were applied as binders. Gradation
curves of asphalt concrete mixes taken for the
research are shown on Figures 1 — 3

—lp

20 15 10 5 25 1.250.630.3150.140.07¥0.071
Sieve diameter, mm

Figure 1 — Gradation of dense fine-grained
asphalt concrete type A with continuous
gradation and maximum aggregate size 10 mm
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Pucynox 2 — Gradation of dense fine-grained
asphalt concrete type B with continuous
gradation and maximum aggregate size 10 mm
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Pucynox 3 — I'panynomerpuuHUil CcKiax MiHe-
paJIbHOI YaCTUHU 111e0€HEBO-MaCTUKOBOTO
acdanproberony Buay IIIMA-15

Awmopduuit momionedin «Superplasty y kinbkocTi
4 % Bin Macu OiTyMy JoJaBajiu O€3MOCEpeHbO B
CyMilll Tiepea BBelIeHHsAM Oitymy. JlocmikeHHsS
(hi3uKO-MeXaHIYHUX BJIACTUBOCTEH Ta
PO3PaXyHKOBHUX XapaKTEPUCTUK ac(haibTOOETOHIB
BHUKOHYBaJIH 3rigHO [ 1,2].

Pesynbrati TOPIBHSUIBHUX JOCTIIKEHb (Di3HKO-
MEXaHIYHUX Ta PO3PAXYHKOBHX XapaKTEPHCTUK
rapsunx ac@anpbToOeToHiB 0e3 100aBkM Ta 3

nob6askoro «Superplast» HaBeneni B Tabmuipax 1 —
3.

Tabmmuss 1 — BnactuBocTi JpiOHO3EPHUCTOTO
acambTOOETOHY THIy A  HemepepuBYacTOl
rpaHyJoOMeTpii
o ~ o2
(=) ~ (=) ~
Haszpa mokaszuuka | © =3 © 3 & 8
= | o= | HE '8
am an! anli e T =
S L R B £
1 2 3 4 5

Iopwucricts Mi-
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00’eMoM
Bononacuuen-us, 25 2,6 2,5 2,6
%3 00’e-MoM
I'panuns mir-
HOCTI TIPH CTHC-
Ky, MlIla, npu:
0°C 7,7 7.4 9,1 8,0
20 °C 3,2 2,7 4,6 4,2
50 °C 1,2 1,1 15 1,3

18,2 | 185 18,2 18,4
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Pucynox 3 — Gradation of stone mastic asphalt
concrete SMA-15

Amorphous polyolefine “Superplast” at a rate of
4 % by mass of bitumen was added directly to
the mix before introduction of bitumen.
Determination of physical and mechanical
properties and design characteristics of asphalt
concretes was performed according to [1,2].

Results of comparative research of physical and
mechanical properties and design characteristics
of hot asphalt concretes without additive and

containing additive “Superplast” are shown in
Tables 1-3.

Table 1 — Properties of fine-grained asphalt
concrete type A with continuous gradation

o ) ow

S| & |82 3=z

~ -~ = =

p (o) > O 5 > O
roperty a a a© Dc\s
Z zZ | 25| z=

m m ms ms

1 2 3 4 5

Voids in mineral
aggregate, % by
volume

;Alr voids content, 492 a1 43 43
% by volume

Water saturation, 25 | 26 25 26
% by volume

18.2 | 185 | 18.2 18.4

Compressive
strength, MPa, at:

g;E}C 77| 74 | 91 | 80
g 32 | 27 | 46 | 42

1.2 11 15 13
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IIponoB:kenns Tadaumi 1

1 2 | 3 | 4 |5
BogocTiiikicTh

TIpH TPUBAIOMY | a9 | 084 | 0.90 0,8
BOJIOHACHYCHHI ' ' , ,

Bwmict

B sy 010, % 55 54 5,7 55

MirHicTs HA
PO3TAT TIPH 3TH-

Hi, MIla, ipu,
¢ 0 93 | 90 | 11,5 | 109

10 6,3 6,0 8,0 7,4
20 3,8 3,6 50 4,5
30 2,0 1,9 2,8 2,4

Monyib npyx-

nocti, MI1a,

pu, °C:
0 4400 | 3400 | 5000 | 3940
10 3050 | 2200 | 3500 | 2650
20 1700 | 1100 | 2100 | 1400
30 850 630 | 1000 | 780

HaBeneni B tabmumi 1 pe3ynbTatu JOCTIAKEHB
CBiIYaTh MpoO Te, IIO BBEIEHHS [0 CKIAay
npiOHO3epHUCTOT achaabTOOETOHHOI CyMIIlll TUITY
A 4 % nobasku «Superplasty Bukinkae 3pocTaHHs
SK TOKAa3HMKIB T'paHMII MILHOCTI NMPH CTHUCKY 3a
temneparypu 0, 20 ta 50 °C, Tak 1 rpasHuui
MIITHOCTI MpH 3TUHI Ta MOJYJISI IPYKHOCTI.

Tabmmuss 2 — BnactuBocTi JpiOHO3EPHHUCTOTO
acanmpToOeTOHY TMny b HemepepuBuactoi
rpaHyJoMeTpii

o 2 <
g S | s2| 2%
Hazga 2 S 2 ¢g = £
(@) o A S M
MOKa3HUKa § = = S ; S
A = T 2| &
A A
1 2 3 4 5
[opwucricth
MiHepaabHOT
yacTHHU (Ki-
cTsika), % 3a
00’eMOM 17,4 17,5 17,4 17,6
anmnikosa
ITOPHUCTICTB,
% 3a
00’eMoM 3,5 3,7 3,7 3,5
Bononacu-
yeHHs, % 3a
00’eMoM 2,0 2,2 2,0 2,2
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Continuation of Table 1

1 2 3 4 5
Water resistance
after long-term
water saturation
Binder content,
%

Bending tensile
strength, MPa,

089 | 0.84 | 090 | 0.86

55 54 5.7 5.5

at, °C:
0 9.3 9.0 | 115 | 109
10 6.3 6.0 8.0 7.4
20 38 | 36 | 50 | 45
30 2.0 1.9 2.8 2.4

Elasticity

modulus, MPa,

at, °C:
100 4400 | 3400 | 5000 | 3940
20 3050 | 2200 | 3500 2650
20 1700 | 1100 | 2100 | 1400

850 630 1000 | 780

Research results shown in Table 1 indicate that
introduction of 4 % of additive “Superplast” in
the composition of fine-grained asphalt concrete
mix (type A) results in increase of both
compressive strength at 0, 20 and 50 °C, and
bending tensile strength and elasticity modulus.

Table 2 — Properties of fine-grained asphalt
concrete type B with continuous gradation

Property

BND 60/90
(with additive)
BND 90/130
(with additive)

N BND 60/90
w| BND 90/130

1
Voids in
mineral
aggregate, %
by volume 174 | 175 17.4 17.6
Air voids
content, %
by volume 3.5 3.7 3.7 3.5

N
(8]

Water
saturation, %

by volume
2.0 2.2 2.0 2.2
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IIponoB:xeHns: Tadaui 2

1 2 3 4 5
I'panuns
MIITHOCTI
IIpU CTHUCKY,
Mlla, npwu,
°C:

0 7,9 7,6 10,0 8,4

20 4,1 4,0 50 4,8

50 14 1,2 1,7 1.4
Bomocriii-
KiCTh IpU
TPUBAJIOMY
BOJIOHACH-
YEHHI 0,90 0,86 0,92 0,87
Bwmicr B’s1-
Kydoro, % 6,5 6,2 6,8 6,4
MinHicTs Ha

pO3TST IpU

sruni, MIla,

pu, °C:
0 9,8 9,5 11,9 11,2
10 6,8 6,5 8,3 7,7
20 4.2 4,0 5,2 4,7
30 2,4 2,2 3,0 2,6

Monaynb

NPY>KHOCTI,

MIlIa, npwu,

°C:
0 4500 | 3600 | 5600 4500
10 3200 | 2400 | 3900 3000
20 1800 | 1200 | 2200 1500
30 900 660 1100 830

IIpu 3HWKEHHI TeMmmepaTypu Yy IOCTIIKYyBaHOMY
mianazoni Big 30 °C go 0 °C cmoctepiraerbes
3pOCTaHHs TPAHUI MIITHOCTI IPU 3TUHI Ta MOJYJIS
MPYXHOCTI JOCTIKYBaHUX ac(anbTOOETOHIB.

Acdanproberony 3 mobaBkoro «Superplasty Ha
ocHoBi Oitymy BHJI 60/90 B nocmikyBaHOMY
niana3oHi temneparyp Biactusi B 1,2 — 1,4 pa3u
OLTBIII 3HAYSHHS TPAHUII MIITHOCTI IpHU 3THHI Ta B
1,14 — 1,24 pa3u OuTblIl 3HAYECHHS MOJYIIIB
npyxHocti. J[piOHo3epHucTuii acganpToOeToH 3 4
% mobaBku «Superplasty Ha ocuosi 6iTymy BHJI
90/130 B mocniKyBaHOMY Jiama3oHi TeMIepaTyp
Mmae B 1,21 — 1,26 pa3u Oinblnl 3HAYEHHS TPAHULI
MirHOCTI pu 3ruHi Ta B 1,16 — 1,27 pa3u Oinbii
3HAYEHHS MOJYJIIB MIPYXKHOCTI.

Jani Tabnuii 2 moKa3yioTh, 10 IpU 3aCTOCYBaHHI
no6aBku «Superplast» ananoriuyHi 3aKOHOMIPHOCTI

BJIACTHBI TaKOX JPIOHO3EPHUCTOMY
acanproberony Ttumy b. Ilpu 1mwomy, cepen
JOCITIKYBAaHUX JIp1IOHO3EPHUCTHX acda-
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Continuation of Table 2

1 2 3 4 5
Compressive
strength,
MPa, at, °C:
0 7.9 7.6 10.0 8.4
20 4.1 4.0 5.0 4.8
50 1. 1.2 1.7 1.4
Water
resistance
after long-
term water
saturation 0.90 0.86 0.92 0.87
Binder
content, % 6.5 6.2 6.8 6.4
Bending
tensile
strength,
MPa, at, °C:
0 9.8 9.5 11.9 11.2
10 6.8 6.5 8.3 7.7
20 4.2 4.0 5.2 4.7
30 2.4 2.2 3.0 2.6
Elasticity
modulus,
MPa, at, °C:
0 4500 | 3600 | 5600 4500
10 3200 | 2400 | 3900 3000
20 1800 | 1200 | 2200 | 1500
30 900 | 660 | 1100 | 830

When the temperature within the research range
is reduced from 30 °C to 0 °C bending tensile
strength and elasticity modulus of the asphalt
concretes under research tend to increase.

Asphalt concrete with additive “Superplast” and
bitumen BND 60/90 within the accepted
temperature range is characterized by 1.2 — 1.4
times higher values of bending tensile strength
and 1.14 — 1.24 times higher values of elasticity
modulus.  Fine-grained  asphalt  concrete
containing 4 % of additive “Superplast” and
bitumen BND 90/130 within the accepted
temperature range has 1.21 — 1.26 times higher
values of bending tensile strength and 1.16 —
1.27 times higher values of elasticity modulus.

Data shown in Table 2 indicate that application
of additive “Superplast” gives similar trends
typical for fine-grained asphalt concrete (type B).
In addition to the above, the highest absolute
values of bending tensile strength and elasticity
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JIbTOOCTOHIB HAWOLIbIII 3a a0CONIOTHOIO BEJIHU-
YUHOIO 3HAYEHHS TPaHMUIll MIIIHOCTI TIPH 3THHI Ta
MOJyJIsl MPY)KHOCTI BJIACTHBI JpiOHO3EPHUCTOMY
achanpTobeToHy THIY b.

Taoauus 3 — Baactusocri IIIMA-15

2| 8 |22|8%
2 | s |35k

Hazpa nokazanka e >N S a| > «s
B
3 A T N B o

1 2 3 4 5

[Mopucricth Mi-

HEpaJIbHOI yac-

TUHU (KicTsIKa), %

3a 00’ eMOM 13,4 13,5 13,3 13,6

3aauIKkoBa

MOPHCTICTH, % 3a

00’eMoM 3,8 3,9 3,7 3,9

Bononacnuenns,
) k)

% 3a 00’ eMOM, 15 16 19 5 0
nabopaTopHUX

3pa3kiB

I'panurs min-
HOCTI TIPH CTHC-

Ky, MIla, npu,
°C:
20 3,1 2,8 3,5 3,2
50 0,9 0,7 1,2 1,0
Koeoirient
BHYTPIIIHBOTIO
TepTA 0,93 0,93 0,92 0,93

3uenieHHs Ipu
3cyBi mpu 50 °C,
MIla 0,17 | 0,16 | 0,23 0,18
I'pannms min-
HOCTI Ha po3Tsr

MIPY PO3KOJIi IPH
0°C, MIla
Koedimient

BOJIOCTIHKOCTI

[IPY TPUBAIOMY
BOJIOHACHYEHH1 0,92 0,91 0,92 0,91
IToka3HuK CTi-
KaHHA B’ S)Ky4Oro 0,07 0,10 0,05 0,09
Bwict 6itymy, % 55 54 57 55
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modulus among the fine-grained asphalt
concretes under research are typical for fine-
grained asphalt concrete (type B).

Table 3 — Properties of SMA-15
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% ) 88| o

o Z a © zZ =

(2] =z mn =
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1 2 3 4 5
Voids in mineral
aggregate, % by

volume 13.4 13.5 13.3 13.6
Alir voids content,

% by volume 3.8 3.9 3.7 3.9

Water saturation,
% by volume,
laboratory
samples
Compressive
strength, MPa, at,
°C:

15 1.6 1.9 2.0

20 31 2.8 35 3.2
50 0.9 0.7 1.2 1.0
Coefficient of
internal friction 0.93 0.93 0.92 0.93
Cohesion at shear

at 50 °C, MPa 0.17 | 0.16 | 0.23 0.18
Splitting tensile

strength at 0°C, 3.9 35 6.8 5.8
MPa

Coefficient of
water reistance at
long-term water
saturation 0.92 0.91 0.92 0.91
Binder draindown | 0.07 0.10 0.05 0.09
Bitumen content,
% 55 5.4 5.7 55
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IIponoB:xkenus: Tadaumi 3

1 2 3 4 5
MirmHicTh Ha po3-
TAT TIPH 3THHI,
MIla, nipu, °C:
0 3,9 3,5 4,9 4,4
10 2,8 2,5 3,7 3,2
20 1,7 1,6 2,4 2,1
0 1,0 0,9 15 13
Mopnynb
npyxHocrti, MI1a,
pu,°C:
0 3600 | 3200 | 4300 3900
10 2600 | 2100 | 3100 2800
20 1600 | 1100 | 2000 1800
30 900 600 1100 1000

HaBeneni B Tabmumi 3 pe3ynbTaTu JOCTIIKEHb
cBimuath mpo e, mo IIIMA-15 Ha ocHOBI OiTymy
BHJI 60/90 xapaktepu3yeTbcs OUIbII BUCOKUMHU
3HAYCHHSIMU TPAHUI MIIHOCTI TpPHU CTHCKY, Ha
pO3TAT TpU PO3KOII, Ha PO3TAT MPU 3TUHI Ta
MOIynsl TpykHOCTi, mopiBHsHO 3 I[IMA-15 Ha
ocHoBi Oitymy BHJI 90/130. Ilpu mninBuimieHH1
temmnepatypu Big 0 °C mo 30 °C cmocrepiraerbest
3MEHILEHHS 3HAu€Hb, SK TPAaHUIl MIITHOCTI TpHU
3TUHI, TaK 1 MOJYJS HPYKHOCTI JOCIIIKYyBaHUX
acanpToOeTOHIB. B mocmikyBaHOMY Jiana3oHi
temniepatyp IIIMA-15 wa ocnoBi 6itymy BHJ]
60/90 BnactuBi Oimpmi B 1,06 - 1,12 pasu
3HAYEHHS TPaHMIll MIIHOCTI pH 3ruHi Ta B 1,13 —
1,50 pa3u Oinblii 3HAYEHHS MOJIYIIB MPY>KHOCTI,
nopiBHsHO 3 IIIMA-15 nHa ocHoBi Oitymy BHJI
90/130.

Beenennst 4 % mobasku «Superplasty mo ckmany
IMA-15 BuKIHMKae 3pOCTaHHS  IOKa3HHUKIB
TpaHMIll MIIHOCTI TpPU CTHCKY, Ha PO3TAT TNpHU
pPO3KOJ, HA PO3TAT TMpPH B3TUHI Ta MOMIYJA
npyXxHocTi, nopiBHaHO 3 IIIMA-15 Ge3 noGaBku
«Superplasty.  AcdanbrobeToHy 3 100aBKOIO
«Superplasty  wa  o6itymi  BHJ] 60/90 B
JOCITIDKYBAHOMY Jlaria30Hl TeMIlepaTyp BIACTHBI
B 1,26 — 1,50 pa3u Oinplii 3HAYEHHS TpaHUI
MILHOCTI npu 3ruHi Ta B 1,19 — 1,25 pasu Ouibii
3HA4YEeHHS MOJYJIB MPYKHOCTI.

IIIMA-15 3 4 % no6aBku «Superplast» Ha ocHOBI
oitymy BHJI 90/130 B mocmimkyBaHOMY aiana3oHi
temneparyp Mae B 1,26 — 1,44 pa3u Ounbmii
3HAYEHHS TPaHUIll MIITHOCTI mpu 3ruHl Ta B 1,21 —
1,67 pasu O1IbIII 3HAYEHHS MOJYJTIB MPYKHOCTI.
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Continuation of Table 3

1 2 3 4 5
Bending tensile
strength, MPa, at,

°C:
0 3.9 35 4.9 4.4
10 2.8 2.5 3.7 3.2
20 1.7 1.6 2.4 2.1
30 1.0 0.9 15 1.3
Elasticity
modulus, MPa,
at,°C:
0 3600 | 3200 | 4300 3900
10 2600 | 2100 | 3100 2800
20 1600 | 1100 | 2000 1800
30 900 600 1100 1000

Research results presented in Table 3 indicate
that SMA-15 with bitumen BND 60/90 is
characterized by higher values of compressive
strength, splitting tensile strength, bending
tensile strength and elasticity modulus, compared
to SMA-15 with bitumen BND 90/130. When
raising temperature from 0 °C to 30 °C one can
observe reduction of values of both bending
tensile strength and elasticity modulus of the
asphalt concretes under research. Within the
accepted temperature range SMA-15 with
bitumen BND 60/90 is characterized by 1.06 —
1.12 times higher values of bending tensile
strength and 1.13 — 1.50 times higher values of
elasticity modulus, compared to SMA-15 with
bitumen BND 90/130.

Introduction of 4 % of additive “Superplast” to
the composition of SMA-15 results in increase of
values of compressive strength, splitting tensile
strength, bending tensile strength and elasticity
modulus, compared to SMA-15 without
“Superplast”. Asphalt concrete with “Superplast”
and bitumen BND 60/90 within the accepted
temperature range has 1.26 — 1.50 times higher
values of bending tensile strength and 1.19 —
1.25 times higher values of elasticity modulus.

SMA-15 with 4 % of additive “Superplast” and
bitumen BND 90/130 within the accepted
temperature range has 1.26 — 1.44 times higher
values of bending tensile strength and 1.21 —
1.67 times higher values of elasticity modulus.
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BucnoBok

Pe3ynprati BUKOHAHUX JOCHIKEHb IMOKA3YIOTh,
oo cepen  AOCHiKeHUX acdaabTOOETOHIB Ha
OCHOBI  OiTyMiB  pI3HMX MapoK HaWOuIbII
MMOKAa3HUKH MIIHOCTI BJIACTHBI JAPIOHO3EPHUCTOMY
acdanproberony tuny b, a maiimenmi [[[MA-15.
Beenenns no cknany acaibToOETOHHUX CyMIIIeH
nojiimepHoi  00aBku  «Superplasty 3abesmneuye
3pOCTaHHS SIK IMOKA3HUKIB TPaHUIll MIITHOCTI TPH
CTHUCKY, TaK 1 pO3paxyHKOBUX XapaKTEPUCTUK BCiX
JOCITIKYBAaHUX ac(aabTOOETOHIB.
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Penenzentn:

Conclusion

The results of the research demonstrate that
within the accepted asphalt concretes based on
bitumen of different grades the highest values of
strength are observed for fine-grained asphalt
concrete type B, and the lowest — for SMA-15.
Introduction of polymer additive “Superplast” to
the compositions of asphalt concretes provides
increase of both compressive strength and design
characteristics of all asphalt concretes under
research.
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