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2. Providing durability of asphalt concrete layers for reinforcement of non-rigid road clothing

Pedepar:

1. Y nepuomy po3pizni gucepranifiHoi po60TH PO3TJISIHYTO CTaH NUTAaHHS 3a0e3l1e4YeHHs] JOBIOBIYHOCTI
ac¢anpTO6ETOHHMUX IAPiB MiJCUIEHHS HEXXOPCTKOIO JOPO>KHBOIO OJISTY: IPOBENIEHO aHajli3 Cy4acHUX PillleHb IpU
IIPOEKTYBaHHI WAPiB MiJCUIEHHS IOPO>KHbOIO OJATY; IPOaHai30BaHO 0COOJIMBOCTI pOOOTH 1IaPiB MifCHUIIEHHS
HEXOPCTKOTO JOPOKHBOTO OAATY; PO3IJISHYTI iCHYIOUI IiAX0AM 4,0 IPOrHO3yBaHHS JOBIOBiYHOCTI 111apiB
nigcunaeHHs; copMyIbOBaHO MeTY i 3aaui ocifaKeHb. Y IpyroMy po3ziii BUKOHaHI TEOpeTUYHi OCTiI>KeHHS
TPilMHOCTINKOCTi ac¢anbToO6EeTOHHUX APiB. B pe3ysibTaTi TeEOPETUYHUX AOCIiI)KEHD, HA OCHOBI PO3IJISHYTUX
PO3PaxyHKOBUX CXeM POO0TH ac(palbTOOETOHHUX MAPIB MiICUIEHHS HEKOPCTKOTO NOPOKHBOTO OJSATY, OyIn
OTPUMAaHI aHaJITUYHI 3a71€XHOCTI 17151 OTIUCY iX TPAHUYHOTO CTaHy. Ha OCHOBI 3aCTOCOBaHUX TEOPETUYHUX ACIIEKTIB
IOCJiIKEeHHSI, PO3PO0JIEHO METO]], PO3PaxXyHKY JJOBrOBiYHOCTI ac(asbTOOETOHHUX IapiB MiICUJIEHHS 3
yPaxyBaHHSIM CYMICHOI [iii FOPM30HTaJIbHAX HOPMAJIbHUX i BEPTUKAIbHUX JOTUYHUX HAIIPY>KEHb HA
TPIlIMHOYTBOPEHHS B lIapax MiICUJIEHHS, & TAKOX 3 YPaxyBaHHSIM TEPMOPEOJIOTIYHMX XapaKTEPUCTUK JOPOKHbO-

OyziBesIbHUX MaTepiajiB. Y TpeTboMy PO3[ijli OIMCaHi eKClIepUMeHTaIbHi TOCTIiI>KEeHHS, 1110 IOJIAralu y



IIPOBEJEHHI JIA60PATOPHUX BUIIPOOYBAHb, YNCJIOBOTO €KCIIEPUMEHTY Ta HATYPHUX OOCTEXEHD. 3a pe3yJibTaTaMU
J1abopaTOPHUX BUIIPOOYBaHb BU3HAUYEHI TEPMOPEOJIOTiUHI BIaCTUBOCTI acpaibTOOETOHY, IOKa3aHUH BIJIVB
IIBUJIKOCTI lepOpMYyBaHHs 3pa3KiB Ha 3HaUY€HHSI MilIHOCTI ac(asbTOOETOHY, BCTAHOBJIEHO BIJINB BEPTUKAIbHUX
IOTUYHUX HAINPYy>KE€Hb HA OIip PO3TATy Mpu 3ruHi acanbTo6eToHy. TakoxkK 6y/M BCTaHOBJIEHI PO3PaxyHKOBI
XapaKTEPUCTUKU apMOBAHOTO ac(paibTOOETOHY. 3a JOIIOMOI0I0 YU CJI0OBOTO €KCIIEPUMEHTY BCTAHOBJIEHU BILIUB
I0OOBOTO Ta CE30HHOTO KOJIMBAHHS TEMIIEpaTypH Ha JOBrOBiUHICHICTh ac(asbTOOETOHHUX LIapiB IifcuaeHHs. [Ipu
IIPOBEEHHI HATYPHUX €KCIIEPUMEHTIB, BUKOHAH] CIIOCTEPE>KEHHS 3a IIOBEiHKOI0 acasibTOOETOHHUX 1apiB
MigCUJIEHHY i3 3aCTOCYBaHHAM Pi3HMX KOHCTPYKTUBHUX Ta MaTe€PiaslO3HABChKUX pillleHb. YeTBEPTUL pO3Lin
MIPUCBSYEHUI TPAKTUYHOMY 3aCTOCYBAaHHIO PE3YJbTATIB NOCJiIKEHb. [lJ151 TPaKTUYHOI pearisaliii pe3ysibTaris
IocuinkeHb po3pobseHo: 1) MeToauKy po3paxyHKy acaibToOO€TOHHUX TOKPUTTIB MifjBUIIEHOi JOBrOBIYHOCTI Ha
OIlip BTOMHOTO PyMHYBaHHS Bifl pO3TATYBaHHS [IPY BUTYHI; 2) METOIUKY pO3PaxyHKy IIapiB MifCUIEHHS

HE>KOPCTKOTO JIOPO>KHBOTO OZATY i3 3aCTOCYBAaHHSIM apMOBAHOTO ac(anbTOOETOHY.

2. The introduction describes the general characteristics of the work, substantiates the relevance of the
dissertation topic, formulates the purpose and objectives of the research. The scientific novelty of the work is
noted, the main scientific results are given, the practical significance of the obtained results and their directions of
introduction into production are shown. The first chapter of the dissertation deals with the state of the question of
ensuring the durability of asphalt concrete layers of reinforcement of non-rigid road clothing. The paper analyzes
the modern solutions for increasing the durability of asphalt concrete layers of reinforcement of non-rigid road
clothing. According to the results of the analysis of researches of famous scientists, it can be concluded that the
analytical-calculating device intended for the prediction of the stressed-deformed state of layers of road clothing
does not take into account the joint action of horizontal normal and vertical tangential stresses during fracture
when assessing their durability. It has also been found that in many approaches to predicting longevity, solutions
to the theory of elasticity have been used. However, the stress-strain and limiting states of the roadwear
construction are significantly dependent on the thermo-rheological properties, which reflect the effect of the load
time at different temperatures on the overall strength of the structure. Recently, researchers have begun to pay
attention to the thermo-rheological properties of materials, but the studies carried out are disparate in nature,
which still has not allowed to develop a method of evaluation of the stress-strain state of asphalt concrete layers of
non-rigid road clothing on a single methodological basis. In the second chapter, theoretical studies of the fracture
resistance of asphalt concrete layers are performed. As a result of theoretical studies, a mathematical model has
been refined to describe the limiting state of asphalt-reinforced layers of non-rigid road clothing. On the basis of
it, the calculated schemes of operation of asphalt reinforcement layers were developed and analytical
dependences were obtained to describe their limiting state, taking into account the joint action of horizontal
normal tensile stresses and vertical tangential stresses arising during the passage of vehicles. Based on the applied
theoretical aspects of the study, a method for calculating the durability of asphalt reinforcement layers was
developed, taking into account the joint action of horizontal normal and vertical tangential stresses on fracture in
the reinforcement layers, as well as taking into account the thermo-rheological characteristics of road-building
materials. The third chapter describes the experimental studies that consisted of laboratory testing, numerical
experimentation, and field surveys. According to the results of laboratory tests, the thermo-rheological properties
of asphalt concrete are determined, the influence of the rate of deformation of the samples on the value of asphalt
concrete strength is shown, and the influence of vertical tangential stresses on the tensile strength of the asphalt
concrete is determined. The calculated characteristics of reinforced asphalt concrete were also established. The
numerical experiment established the effect of daily and seasonal temperature fluctuations on the durability of
asphalt concrete reinforcement layers. The results of the calculation show that the durability of asphalt concrete
layers can be reduced by 1.5-2.0 times, with repeated actions of short-term loads, when the coating temperatures
will be equal to 10 ° C or 25 ° C. During the field experiments, the behavior of the asphalt concrete was performed.
reinforcement layers using various structural and material science solutions. The fourth chapter deals with the
practical application of research findings. For practical realization of research results the following are developed:
1) Method of calculation of asphalt concrete coatings of increased durability for resistance to fatigue fracture from



tensile bending; The essence of the technique is to establish the maximum amount of application of loads on
asphalt pavement of non-rigid road clothing, depending on the traffic conditions, on monocyclic loads at the time
of action tn 20.1 s or for a binary load cycle at tnl = 0.1 s and tn2 > 10 with. 2) Method of calculation of layers of
reinforcement of non-rigid road clothing with the use of reinforced asphalt concrete. The essence of the
technique is to replace the thickness of a part of asphalt concrete layers, between which is reinforced material,
equivalent to a layer of appropriate thickness and design characteristics. Next, the multilayer construction is
reduced to a two-layer structure and the limit state criterion is calculated.
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