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2. Improving the design of high durability pavement made of stone mastic asphalt

Pedepar:

1. Y nucepTaliiiHiil po60Ti PO3IJISIHYTO CTaH IUTAHHS IPOEKTYBaHHS HEXXOPCTKOIO IOPO>KHBOTO OJSTY i3
1e6€HeBO-MaCTUKOBUM ac(paibTOOETOHHUM IIOKPUTTSM, IIPOAHAI30BaHO YMOBU POOOTH €6€HEBO-MACTUKOBOTO
acdanpTobeTony (IIIMA) B BOPOKHBOMY ITIOKPUTTI, PO3IJIIHYTO OCOGIMBOCTI TEXHOJIOTII BUTOTOBJIEHHS 11e6€HEeBO~
MacTHUKOBOrO acaabTOOETOHY, IPOEKTYBAaHHS CKJIaly l1e0eHeBO-MacTUKOBOTO acdasbTOOETOHY Ta TEXHOJIOTIs
BJIALITYBAaHHS MOKPUTT i3 e6eHeBO-MaCTUKOBOro acanbTob6eToHy. BUKOHaHMIT aHAi3 iICHYI0UNX METO/IiB
IIPOEKTYBAaHHS Ta KOHCTPYIOBAHHS IOKPUTTH i3 Ie6€HEeBO-MaCTUKOBOTO ac(asibTOOETOHY LOPO>KHBOTO OIATY
HE>XKOPCTKOTo TUNy. HaBeieHO METOIM OLIiHKM TPAaHUYHOTO CTaHy NOKPUTTH i3 [IIMA, a TakoX iCHYIOYi igX0nu 10
i BUIIEHHS JOBrOBIYHOCTI MOKPUTTS i3 IIIMA. BCcTaHOBJIEHO aHAIITUYHI 3aJI€KHOCTI 1J151 PO3PaxyHKy
IOBTOBIYHOCTI 11€6€HEBO-MACTHMKOBOI0 ac(ajbTOOETOHHOTO IIOKPUTTS, $SIKi OyJIM OTPUMAaH] 3 ypaxyBaHHSIM
KJIiMaTUYHUX HaKTOPiB, yMOB POGOTH ITOKPUTTS Ta [1apaMETPiB PEKUMY TPAHCIIOPTHUX HABAHTAXKEHb i KOJIMBAHb

TEeMIIEpaTyp B JOOOBOMY Ta piuHOMY IMKJIaX. Po3pob6yieHo MeTon po3paxyHKy BoBrosiyHocTi IIIMA, mo 6a3yeTbcs



Ha (P€HOMEHOJIOTIYHOMY MiX0/li 3 BAKOPDUCTAHHSIM OCHOBHUX I0JIOK€Hb KiHETUYHOI TeOpii MilJHOCTi TBEpIOro Tija.
J7151 BUBHAYEHHS HAIPY>KeHO-TepOPMOBAHOTO CTaHy [TOKPUTTSI PO3POOJIEHO aHaJIITUYHI 3aJ1€5KHOCTI Ha OCHOBI
BUKOPUCTAHHS TE€OPil TEPMO-B'43KO-TIPY>KHOCTI. Ha OCHOBI €KCIIEPUMEHTAJIBHUX JOCIIIKEHb, ONIMPAIOYMCh Ha
II0JIOKEHHS TEOPIii TEpMO-B'SI3KO-TIPYKHOCTI Ta TEOPii KiHETUYHOI MiLIHOCTI TBEPAUX TiJI BCTAHOBJIEHO
PO3PaxyHKOBi XapaKTepPUCTUKU JOPOKHbO-OY1iBEJIbHMX MaTepiasiB /111 PO3PAXYHKY Le6€HeBO-MaCTUKOBOTO
ac¢anbTo6ETOHHOTO IOKPUTTS (PYHKLis pesakcallii, QyHKIis TeMIlepaTypHO-4acOBOI0O 3MillleHHs, QYHKILis
IOBTOBiYHOCTI, KoeillieHT JIiHIITHOro TeMIepaTypHOro Ae@opMyBaHHs), 10 Ja€ MOXKJIMBICTD 3[ilICHIOBAaTH
4UCeJIbHUI aHaJli3 BIJIMBY Pi3HUX (PAKTOPIB HA JOBTrOBIYHICTb MOKPUTTS i3 IIMA. PO3p06s1eHO METO[] NPOEKTYBAHHS
IOPOKHBOTO ITOKPUTTS IiABUILEHOI LOBrOBIYHOCTI i3 Ie6eHeBO-MaCTUKOBOro acanbToOeTOHY, IKUi JO3BOJISIE 32
PaxyHOK ITOBHILIOr0 BPaxOBYBaHHS TEPMOPEOJIOTIYHUX BJIACTUBOCTEN 1€6EHEBO-MAaCTUKOBOTO ac(asbTOOETOHY i
BpaxyBaHHS XapaKTEePHUX OCOOJIMBOCTEN MOPYILIEHHS MOr0 CYLiIbHOCTI TOYHIiIlle TPOTHO3YBATH JOBTOBIUHICThb
NOKPUTTSL. 3a pe3ysbTaTaMu aHaJli3y BIUIMBY Aii OCHOBHUX (P)aKTOPIB HA JOBrOBIUHICTb aC(PanibTOOETOHHOTO
MMOKPUTTS po3p0o0bJieHi MpakTUIHi peKoMeHAallii 1o MigBUIIEeHHIO TOBI'OBIYHOCTi JOPOSKHbBOTO MOKPUTTSI i3
1e6€HeBO-MaCTUKOBOr0 acgaibTOOETOHY 332 PaXyHOK MaTepiajlo3HAaBYMX i TEXHOJIOTUHUX 3axoiB. Kito4oBi cyiosa:
ac¢anbTOOETOH LEe6EHEBO-MACTUKOBUM, JOBIOBIYHICTb JJOPOKHBOTO INIOKPUTTSL, KPUTEPi FPAHUYHOTO CTaHy

MTOKPUTTS], METOIMKA MTPOEKTYBAHHS, PELENTYPHO-TEXHOJIOTIYHI IapaMeTPH, TEPMOPEOJIOTIYHI XapaKTePUCTUKH.

2. The dissertation deals with the state of design of non-rigid road pavements with stone mastic asphalt, analyzes
the conditions of work of stone mastic asphalt (SMA) in road pavement, considers the features of the technology of
stone mastic asphalt paving. The analysis of the existing methods of designing and constructing of non-rigid road
pavements with stone mastic asphalt of was performed. Methods for estimating the limiting state of the pavements
with SMA are given, as well as the existing approaches to increasing the durability of the pavements with SMA. The
analytical dependences for calculating the durability of stone mastic asphalt pavement, which were obtained
taking into account climatic factors, the conditions of the pavement operation and the parameters of the mode of
transport loads and fluctuations of temperatures in the daily and annual cycles, are established. A method of
calculating the durability of a SMA based on a phenomenological approach using the basic principles of the kinetic
theory of solid strength is developed. Analytical dependencies were developed to determine the stress-strain state
based on the use of thermo-viscosity theory. On the basis of experimental studies, based on the provisions of the
theory of thermo-viscous-elasticity and the theory of kinetic strength of solids, the calculated characteristics of
road-building materials for calculating stone mastic asphalt pavement (relaxation function, temperature-
fluctuation function, temperature-dependence function, linear temperature deformation), which makes it possible
to perform a numerical analysis of the influence of various factors on the durability of the SMA pavements. A
method of designing a road stone mastic asphalt pavement of increased durability has been developed, which
allows to predict the durability of the pavement more accurately by taking into account the thermorelogical
properties of stone mastic asphalt and taking into account the characteristic features of breaking its continuity.
According to the results of the analysis of the influence of the main factors on the durability of the asphalt
pavement, practical recommendations have been developed to increase the durability of the pavement made of
stone mastic asphalt due to material and technological measures.
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