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Abstract. Road infrastructure is a critical component of the national transport system and
plays a key role in ensuring sustainable economic growth and improving the quality of life. The
current condition of regional road networks in many countries, including Russia, requires the
implementation of advanced technologies that can enhance pavement durability while reducing
construction and maintenance costs.

The aim of this study is to evaluate the effectiveness of the AC Duopave technology for
regional roads with light and capital pavement structures. The methodology includes laboratory
mix design, testing of physical and mechanical properties, and analysis of volumetric
characteristics in accordance with national and international standards.

The AC Duopave technology represents a single-layer asphalt concrete system that performs
both base and wearing course functions. The study includes the development of an asphalt mixture
AC Duopave 16, optimization of binder content, and evaluation of performance characteristics
using Marshall compaction methods.

The results demonstrate that the optimized mixtures provide adequate air void content, high
stability, and resistance to rutting. The practical significance of the study lies in the potential
application of AC Duopave technology to improve the durability and cost-efficiency of regional
road pavements.

Keywords: AC Duopave, asphalt concrete, regional roads, pavement durability, mix design,
rutting resistance, road construction.

Introduction

Automobile roads are a fundamental element of the transport infrastructure. Their condition
significantly influences economic development, logistics efficiency, and regional connectivity.
Despite continuous development, a substantial portion of regional road networks remains in
unsatisfactory condition, which necessitates the implementation of innovative materials and
technologies.

Statistical data indicate that a large percentage of roads fall within or exceed critical
operational limits, particularly for regional roads of I1-1V technical categories. This highlights the
need for solutions that can extend pavement service life while maintaining cost efficiency.

One of the promising technologies widely used abroad is AC Duopave, which combines
structural and functional layers into a single asphalt layer. The objective of this research is to assess
the applicability and performance of this technology under practical conditions.

Methodology

The study involved the design and laboratory testing of asphalt concrete mixtures based on
AC Duopave technology.
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The following materials were used:

—crushed granite (fractions 4-8 mm and 8-16 mm),

—crushed sand,

—bitumen BND 70/100,

—mineral filler,

—stabilizing additives (Viatop 66 and Viatop Premium).

All materials complied with regulatory requirements.

The mix design was developed with a nominal maximum aggregate size of 16 mm (AC
Duopave 16). The gradation curve was selected according to international recommendations
(Rettenmaier reports and SMA JENA guidelines).

Sample preparation was carried out using the Marshall compaction method in accordance
with GOST R 58406.9-2019, with 50 blows per side.

To determine the optimal binder content, several mixtures were prepared with varying
bitumen content (step of 0.2%). Air voids, density, and mechanical properties were evaluated.

Results and Discussion

Initial tests showed that the air void content (1.0%) was below the recommended minimum
level (2.5%), which may lead to rutting due to insufficient internal structure stability.

Further analysis revealed that the relationship between air voids and binder content follows
a parabolic trend rather than a linear one, indicating the presence of an optimal binder content
corresponding to maximum structural stability.

After adjusting the gradation curve and binder content, the optimal compositions were
determined:

—4.6% bitumen + 0.4% Viatop 66,

—4.7% bitumen + 0.2% Viatop Premium.

Table 1 — Physical and Mechanical Properties of AC Duopave Mixtures

Property Viatop 66 Viatop Premium
Bulk density (g/cm?) 2.450 2.457
Maximum density (g/cm?) 2.516 2.525
Air voids (%) 2.6 2.7
Marshall stability (N) 8200 8400
Marshall flow (mm) 4.25 4.88
Tensile strength (MPa) 8.1 8.5

The results show that AC Duopave mixtures exhibit:

—stable air void content within recommended limits,

—high resistance to deformation,

—improved internal friction due to increased coarse aggregate content.

Compared to traditional dense asphalt mixtures, AC Duopave combines high stiffness with
sufficient flexibility, making it less dependent on binder properties.

Additionally, since AC Duopave functions as both base and wearing course (thickness 6-8
cm), it significantly reduces construction costs.

Conclusion
The study confirms that AC Duopave technology is an effective solution for regional roads
of II-1V categories.

The developed mixtures demonstrate high mechanical performance, resistance to rutting,
and optimal volumetric characteristics.
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The practical advantage of the technology lies in reducing construction costs while
maintaining or improving pavement durability.

Future research should focus on field implementation and long-term performance
monitoring under real traffic and climatic conditions.
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DUOPAVE - OHIPJIIK ABTOMOBWJIb KOJIJIAPBIHA APHAJIFAH TEXHOJIOTI'UA
lupses H. U."*

1 «Perrenmaitep Pyc» XKIIIC, Mackey, Peceit
“Koppecnonzer asrop: nikita24121990@gmail.com

Anpgarna. XXon nHGPaKypbUIBIMBI YITTHIK KOJIK KYHECIHIH MaHbI3bl Kypamaac Oediri
OOJIBIT TaOBIIA BT JKOHE TYPAKTHI SKOHOMHKAIIBIK OCY/I KAMTaMachI3 €Ty MEH XaJIbIKTBIH OMip CYPY
camachlH apTTHIpyJa HEri3ri peus arkapajabl. Peceiini Koca anFaHaa KenTereH enjepAeri eHipiiK
KOJT JKEJIIepiHIH Ka3ipri aFJaibl )k0J1 AKaObIHJApBIHBIH Y3aK MEP31MIUTITiH apTTHIPHII, KYPBUIbIC
JKOHE Maii/lajaHy HIBIFBIHIAPBIH a3aiTyFa MYMKIHAIK OepeTiH 03bIK TEXHOJOTHUSIapAbl €HI13Y/l
Tajam eTei.

Byn 3epTTeyain MmakcaThl — KEHUIIETUITCH KOHE KalTUTalIbIbl TUTITET] JKOJI KYPBUTBIMIAPhI
6ap eHipiaik aBToMoOMIIb >xkonAaps! yiriH AC Duopave TeXHOJTOTHACHIHBIH THIMALIITIH Oaranay.
3eprrey omicTeMeciHe ac(aibTOSTOH KOCIMAachliH jkoOanay, (pu3nka-MexaHUKaIbIK KacCHETTEepIH
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3epPTXaHAJBIK CHIHAKTAH OTKI3y JKOHE KOJEMIIK CHUIATTaMaliapblH YIITTHIK JKOHE XaJIbIKapaIbIK
CTaHJApTTapFa CoMKec Tajinay Kipei.

AC Duopave TEXHOJOTHACH — TOMEHT1 KoHE KOFapFbl KaOaTThIH (YHKIHUsJIAPBIH Oip
ME3T1J1/Ie OPBIHAANUTRIH Oip KabaTThl acdansTOeToH Kyieci. 3eprrey 6aprickinna AC Duopave 16
KOCITachl 931pJIeHII, OaIaHBICTHIPFBINI MOJIIIEP] OHTANIAHABIPBUIIALI XKoHe Mapiramn oaiciMeH
OKCILUTyaTalUsIIBIK CUIIaTTaMasap OarajaH ibl.

Hotmwxkenep OHTaiIaHABIPBUIFAH KOCHANAPIBIH aya KybICTApPbIHBIH TaJal eTiIeTiH
JICHTeHiH, >KOFapbhl TYPAKTBUIBIKTBHI JKOHE KoJiee Ty3ULTyiHe Kapchl TO3IMAUIIKTI KaMTaMachl3
eTeTiHiH KepceTTi. JKYMBICTBIH MpPaKTUKAIBIK MaHb3IbUIBIFEI AC Duopave TeXHOJIOTHSCHIH
OHIPIIIK JKOJI )KaOBIHAAPBIHBIH Y3aK MEP3IMALIIrT MEH SKOHOMUKAJIBIK TUIMAUIITIH apTThIPY YIIiH
KOJIIaHY MYMKIHAITIMEH alKbIHAQJIa bl

Tyiinai ce3nep: AC Duopave, acdanbrOETOH, OHIPTIK >KOIAAp, XAOBIHHBIH Y3aK
Mep31MJILIIr, KOcTa kobanay, Kojee Ty31IyiHe TO3IMIUTIIK, KOJI KYPBUIBICHI.

AC DUOPAVE - TEXHOJIOT'UA JJIs1 PETUOHAJIBHBIX ABTOMOBUJIBHBIX
JA0POI'

lupses H. U."*

'000 «Perrenmaiiep Pycy», Mocksa, Poccus
“Koppecnonzer asrop: nikita24121990@gmail.com

AnHotanusi. JlopoxHas  HHPpACTpyKTypa  SIBISE€TCA  KJIIOYEBBIM  SJIEMEHTOM
HAIIMOHAJIFHOW TPAHCIIOPTHON CHUCTEMBI M UTPAET BAKHYIO POJIb B 0OECIIEYCHUH YCTOMYUBOTO
SKOHOMHYECKOTO pOCTa W IMOBBIIICHUS KauecTBa XM3HU HaceleHus. COBpeMEHHOE COCTOSHUE
pPETMOHATBHBIX JOPOKHBIX CETEH BO MHOTHX CTpaHax, BKIouas Poccuro, TpeOyeT BHEApEHHS
MEPEOBBIX TEXHOJOTHM, CHOCOOHBIX MOBBICUTH JIOJITOBEYHOCTH JOPOXKHBIX IMOKPBITUH MpHU
OTHOBPEMEHHOM CHIDKCHHUH 3aTpar Ha CTPOUTEIHCTBO M SKCILTyaTaIHIo.

Lenpto gaHHOTO HCCIENOBaHUS SBISETCS oOleHKa 3PdexkTuBHOCTH TexHomoruu AC
Duopave mis pernoHanbHBIX aBTOMOOMIIBHBIX JOPOT ¢ OOJNETYEHHBIMH 1 KalTUTaIbHBIMH THIIAMA
JOPOXKHBIX OfiekA. MeTononorust BKIIIOYAaeT MpPOeKTHpoBaHHE ac(haabToOETOHHON cMmecH,
nmabopaTopHbIE UCTIBITAHUS (PU3MKO-MEXaHUYECKUX CBOMCTB M aHAIN3 O0OBEMHBIX XapaKTEPHCTHK
B COOTBETCTBHH C HALIMOHATIBLHBIMU U MEKIYHAPOIHBIMU CTaHAAPTAMHU.

Texnomoruss AC Duopave mpencraBiser co00i OTHOCIONHYIO ac(}anbTOOETOHHYIO
CHCTEMY, BBITIOJHSAIONUYI0 (YHKIIUM KaK HUXKHETO, TaK U BEPXHEro cliod MOKPBITHS. B pamkax
uccienoBanust paszpaboraHa acdanprobeTtoHHas cMech AC Duopave 16, BbIonHEHa
ONTUMU3ALMS COACPKAHUS BSDKYILETO W OLEHKAa OHKCIUIYyaTallHOHHBIX XapaKTEePUCTHK C
UCTIOJIb30BaHMEM METO/Ia YIUTOTHEHUS 1o Mapimasty.

Pe3ynbTaThl MOKa3bIBAIOT, YTO ONTHUMH3HPOBAHHBIE CMECH O0€CleunBalOT Tpedyemoe
coziep)KaHue BO3MYIIHBIX MTyCTOT, BEICOKYIO CTA0MIIBHOCTD M yCTOWYMBOCTH K KOJIEEOOPa30BaHHIO.
[TpakTuyeckas 3HAYMMOCTb PAOOTHI 3aKJIIOYAETCS B BO3MOXKHOCTU MPUMEHEHHs TexHosnoruu AC
Duopave a1 NOBBIIIEHHS JOJITOBEYHOCTH U 3IKOHOMHUYECKOW A(P(PEKTUBHOCTH JOPOKHBIX
HOKPBITUI PErHOHATBHOTO 3HAYECHUS.

KiaroueBbie caoBa: AC Duopave, acdanbTo0eTOH, pervoHaibHble JOPOTH,
JIOJITOBEYHOCTh TOKPBITHSI, MPOEKTUPOBAHUE CMECH, YCTOMYMBOCTH K KOJIECOOpa30BaHMUIO,
JOPOKHOE CTPOUTEIHCTBO.
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