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OOPMUPOBAHUME MAPHIPYTA MAFI/ICTPAJJII)HOI\/JI TPEHIUHDBI
PASPYHIEHMSA B MHOT'OYPOBHEBOU CTPYKTYPE
KOHI'JIOMEPATHBIX CTPOUTEJIBHBIX KOMIIO3UTOB!

Annomayun. B nybruxayuu KoHeloMepamHvie CMPOUmMenvHble KOMNO3Umul (6emorvi)
UOCHMUPUYUPYIOMCA  KAK — 2emepoceHHble meEpoble meid ¢ UePapXudecku  OpeaHu308aHHON
NPOCMPAHCMEEHHO-2e0MemPUIecKoli CmpyKmypoil xapakmepucmuueckoti pasmeprnocmoio om 1070 0o
10 m, obnadaioweri munumym 5-6 MacumabubIMu YPOSHAMU U MPeMs MUnAMU KOHCHMPYKYUU
ROOCPYKMYP, Pa3IUNAIOWuxca no ceoemy macuimaby, 2eHe3ucy u Mexauuke nposaeneHus Ce0Ucms.
Ilepsuiii mun xapaxmepen 01 MAKPO-, Me30- U MUKPOMACUMAOHO20 YPOSHell U NPUHUMAEMCS 8 ude
O8YXKOMNOHEHMHOU — «KOHCHPYKYuuy U3  NPOCMPAHCMBEHHO  HENpepuleHOll  Mampuysl U
0emepMUHUPOBAHO-CINOXACTNUYECKU PACNPEeOeNéntbIX 6 Hell OUCKDEMHbIX MEEPObIX U 2a3000PaA3HbIX
(Makponopw) 6KnIOYEHUIl, 6MOPOU MUN OMHOCUMCA K CYOMUKPO-, YILIMPAMUKPO- U HAHOMACUMAOHBIM
VpOGHAM U NOAA2aemcs 6 8UOe  «MUKDPOMACUIMAOHOU — NPOCMPAHCMEEHHOU  KOHCIMPYKYUUY
HOB00OPA306AHULI  YEMEHMUPYIOWe20  8eujecmsd U3  KOHCOTUOUPOBAHHBIX — UHOUBUOYATbHBIX
KPUCMAIUYECKUX PASHOCMell, mpemuil Mmun, HAKOHely, COOMBEemCmeyenm amoMHO-MONEKYIAPHOMY
CMPOEHUI0 HOB0OOPA308AHUIL YeMEHMUPYIOWe2o eeujecmed. Jlaemcs xapaxmepucmura 8bl0ensieMblx
MUnos NOOCMPYKmyp no Macuimaby Ccrazarouux ux KOMHOHEHMO8, 0COOeHHOCMAM Gopmuposatus,
MeXaHuKe MNpPOABNEHUs CE0UCMS, KpUMepusm KOHCMPYUPOBAHUA U CPeOCmeaM CUHme3d Kaxicoou
nOOCMpPYKmMypoi.

Ananuzupyiomes  3aKOHOMEPHOCU  POPMUPOBAHUA  MAPWPYMA  MPeujutbl  paspyuleHus 6
ROOCPYKMYPAx 6cex Munos u cyoCmauyuy Kaxcoozo macuimadnozo yposus. Ilpu smom paszeumue
HANPAIHCEHHO-0ePOPMUPOBAHHO20 — COCMOAHUA — KOHIOMEPAMHO20 — KOMRO3UMA N0 NPUHYUNy
ouccunayuy dHepeuy, JIOKATU3AYUU U NOBbLIUMEHUS (KOHYeHmMpayuu) HANPAdCeHUll peanu3yemcs 6
HANPABNEHUU O MAKPO- K AMOMHO-MOAEKYIAPHOMY YPOBHIO CMPYKMYPLl KOMNOZUMA, 4 CAMO Jce
paspywienue u, COOMBEMCMEEHHO, QOPMUPOBAHUE MAPUPYMA MPEWUHbl 60 BPEMEHU U 6
npoCmMpancmee KOMRO3UMA NPOXOOUM 6 HANPAGIEHUU OM AMOMHO-MONEKYISAPHO2O0 YPOBHA K
MAKpOYPOSHIO  KACKAOHO —uepe3 6Ce NpOMENCYMOuHvle CMpYKmypHvle YpoeHu. B pamxax
UHMESPUPOBAHHO20 MEXAHO-PUSUKO-XUMUUECKO2O nooxooa noxasvleaemcs mecmo
mepMOopIyKmyayuoHHol meopuu (Quzuka paspyulenus) Ha SMAnax paspuléa eOUHUYHLIX AMOMHO-
MOJIEKYIAPHBIX C6A3€U U MEXAHUKU MPewjur HA SManax paseumusi MUKpO- U MAKPONOSPestCOeHUl.
006cyxHcOaromes  803MONCHOCIMU  NPUMEHEHUS  TMEeOPemuieckux 3aKOHOMepHOCHel GopMuposans
Mapupyma mpewunsl 01 NOCIMAHOSKU U peleHUsl NPAKMUYEecKUx 3a0ay KOHCMpYyuposanus u cunmesa
ONMUMATLHBIX CIPYKIYP KOH2IOMEPAMHBIX CHPOUMETbHBIX KOMRO3UMOS.

Knrwouesvie cnoga: rxowenomepammuvie cmpoumenvhvle KOMNO3UMbBI, MAcuimadnvlie YpO8HU
CMPYKMypol KOMRO3UMOG, (QU3UKA  pA3PYULEHUs, MEXAHUKA Mpewjut, Mapuipym mpewunsl 6
MHO20YPOBHEBOU CIPYKMYype.
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FORMATION OF THE ROUTE OF THE MAIN CRACK OF DESTRUCTION
IN THE MULTI-LEVEL STRUCTURE OF CONGLOMERATE BUILDING
COMPOSITES?

Abstract. In the publication, conglomerate building composites (concrete) are identified as
heterogeneous solids with a hierarchically organized spatial-geometric structure with a characteristic
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dimension from 10-10 to 10-1 m, with a minimum of 5-6 scale levels and three types of substructure
design that differ in scale, genesis and mechanics of properties manifestation. The first type is
characteristic of the macro-, meso- and microscale levels and is taken in the form of a two-component
“construction” of a spatially continuous matrix and discrete solid and gaseous (macropores) inclusions
deterministically and stochastically distributed in it; the second type refers to the submicro-, ultra-
micro- and nanoscale levels and is believed to be in the form of a “microscale spatial structure” of new
formations of a cementitious substance from consolidated individual crystalline differences; the third
type, finally, corresponds to the atomic-molecular structure of new formations of the cementing
substance. Characteristics of the distinguished types of substructures are given according to the scale of
their components, the peculiarities of formation, the mechanics of manifestation of properties, design
criteria and means of synthesis of each substructure.

The patterns of formation of the fracture route in substructures of all types and substances of
each scale level are analyzed. In this case, the development of the stress-strain state of the
conglomerate composite according to the principle of energy dissipation, localization and increase
(concentration) of stress is realized in the direction from the macro- to the atomic-molecular level of the
structure of the composite, and the destruction itself and, accordingly, the formation of the crack route
in time and in space of the composite passes in the direction from the atomic-molecular level to the
macrolevel in a cascade through all intermediate structural levels. Within the framework of an
integrated mechano-physico-chemical approach, the place of thermofluctuation theory (fracture
physics) at the stages of breaking single atomic-molecular bonds and crack mechanics at the stages of
development of micro- and macrodamage is shown. The possibilities of using theoretical principles of
crack route formation to formulate and solve practical problems of designing and synthesizing optimal
structures of conglomerate building composites are discussed.

Keywords: conglomerate building composites, scale levels of the structure of composites,
fracture physics, fracture mechanics, crack path in a multilevel structure.
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