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BBenenue

CoxpaHeHHE HOPMATHBHBIX CBOMCTB CTPOHTENBHBIX KOHCTPYKIHH B
TCUYCHHUEC IPOCKTHOTO CPOKa CHy)I(GI:I B pa3/IMYHBbIX YCJIOBUAX JKCILUTyaTalluu
oIpeessieTcsl B3aUMOCBSA3bI0 M B3aMMOJICHCTBHEM HMX COCTaBHBIX YacTei.
ITpu sToM ocHOBoIOJaramwuiee 3HayeHWEe B OOECIEUYEeHHH HAJEeKHOCTH
KOHCTPYKLUI MMeeT CTPYKTypHOe O(OpMIICHHE Marepualia, U3 KOTOPOro
OoHM M3roToBJeHH! [1]. BeToH Kak moacucTeMa CTPOUTENEHOW KOHCTPYKITHH
OTJIMYAeTCs BIEUATISIONMM pa3HOOOpa3HeM COCTaBOB M CTPYKTYPHBIX
0COOCHHOCTEH Ha BCEX YPOBHIX HEOTHOPOJHOCTEH [1, 2]: HaHO-, MUKpO- U
MaKpOYpPOBHSX M ypoBHE m3znenus. @opmupoBanue oOmeH (MHTErpaabHOM)
CTPYKTYpBl MaTepHuajia, IpOSIBICHHE €ro HOPMHPOBAHHBIX CBOWCTB B
KOHCTPYKIIMM M CIIOCOOHOCTh K aJanTallii 3aBUCHT OT BO3MOKHOCTH
peaM3alyy COrNIaCOBAaHHBIX B3aMMOOTHOIICHUH MEXAY Pa3HOYPOBHEBBIMHU
CTPYKTYpaMH M TOJCTPYKTYpaMH. DTO TpeOyeT CO3JaHMsl CIIOXKHOW ceTh
B3aMMOOOYCIIOBIICHHBIX CBs3€H, O0BEIUHSIONINX COCTABISIONNE OETOHA B
CUCTEMY M OTBEYAIOIINX 3a €€ U3MCHYHUBOCTH U yCTOfI‘IHBOCTB Ha BCEX
JTamax JKM3HEHHOTO IHKJIA. B cTpykType OeToHa HET aOCOIIOTHOTO
JIOMHUHUPOBAHUSI OJHHUX YPOBHEH HEOTHOPOJHOCTEH Haj APYTMMH, HO B
CHIIy €r0 HMepapXW4YeCKH CONOJYNHEHHOTO CTPOEHHS, B CHCTEME MOXKHO
BBIJCIIUTh MAaKpOCTPYKTYpy KakK MOJCHUCTEMY, KOTOpas HWHHUIUUPYET,
onepupyst UCKIIOYUTEIILHO CBOMM BHYTPEHHHM IIOTEHIMAJIOM, HadalbHbIC
YCJIOBHSI OpraHU3alMi HaHO- U MHUKPOCTYKTYp, BKIIIOUEHHBIX B €€ COCTaB.
TeM caMbIM ONpeNeNsIoTCes Mocieayloliee NoBeAeHHE U (YHKIIMOHATIbHbIE
pe3epBBl Bcero Marepuana. Mcxons w3 mpenctaBiieHHss MaKpOYPOBHS Kak
CUCTEMHOM IIEJIOCTHOCTH C ITO{4EPKHYTOH IeTepOreHHOCThIO COCTaBa, Oblia
ompeelieHa 3ajada - MMOKa3aTh Pa3HOOOpa3ne MaKpOCTPYKTYpHl OETOHA U
MPOAHATU3UPOBaTh MHIWBHAYAIbHOCTh IIPOSIBICHUS €€ CBOWCTB B
OTIENBHBIX 00BEMAX.

Br100op Moaesin MAKPOCTPYKTYPBI M OPraHU3anusi JKCIIepMMeHTa

AHanu3 CTPYKTYPHOTO pa3HOOOpa3us MaKpOypOBHS HEOJIHOPOIHOCTEH
OeToHa MPOBOAMIN Ha 00pa3lax-KepHaX C pa3InYHBIM COCTaBOM OeTOHa Ha



TPaHUTHOM IIe0HE, B3ATHIX U3 PEATbHBIX KOHCTPYKIHMH. bpIIo ompexneneHo,
9YTO Al BCeX OOpasloB, HE3aBUCHMO OT MX COCTaBa, XapaKTEpPHO SIPKO
BBID@KCHHOE  OTJIMYME  3aloJIHUTENIell 1o  crmocobaM — B3aMMHOTO
OpHEHTHPOBaHus, GopMe, pa3MepaM U PacCTOSHHIO MEXIy HUMH (puc. 1,
a). HecmoTpst Ha TO, YTO 3alOJIHUTENH PACHOATAIOTCS MPOU3BOJIBHO IO
OTHOIIGHHWIO JIpYT K JApyry, B o0beMe 00pa3loB MOXHO BBIIEIHUTH
CBOEOOPA3HO-YIOPSAOUCHHBIE  CTPYKTYpHBIE  SUEiKH, 0Opa3oBaHHBIE
TpynmamMy  3afoJIHUTENel, OrpaHHMYMBAIOIIMX  9acTb  MaTPHYHOIO
MaTepHuana. Sdeliku pa3nuqarorcs GopMoi, OTpenensIeMoi TUIIOM YKITaIKu
3allOJTHUTENIEH, a TakkKe pa3MepaMH, KOTOpPBIE 3aBHCSAT OT PacCTOSHHUN
MEXXIY 3aMOJHUTEISIMH, U COOTHOMICHHSAMH aAr€3HOHHO-KOTE3HOHHBIX CHII
CBSI3M Ha TPAHUIIAX pa3/ieNa MEXIy 3alOTHHUTEISIMA U MaTpuiel. AHamu3
MOKasal, dYTO O00bEeM KaXJoro u3 o00pas3sloB-KEpHOB HA YpPOBHE
MaKpOCTPYKTYpPbI BKJIIOYae€T HEMOBTOPUMBIA HA0Op CTPYKTYPHBIX sUeeK C
Pa3JIMYHbIM COUCTAHUEM ITapaMETPOB.

B pabore [1] npennaraercst mpeacTaBisiTh MAKpOCTPYKTYpy O€TOHa Kak
CTPYKTYPHYIO HEOJHOPOJHOCTh MaTepuaja KOHCTPYKIMA B  BUAE
IpyOOTeTepOreHHOM CHCTEMBI, COCTOSIIEH M3 MaTPUYHOTO MaTepHaia, B
KOTOPOM OIpeJIelIeHHbIM 00pa3oM pacnpejiesieHbl 3anonuurend. [Ipu atom
MaTpPUYHBIH MaTepuad MOXeT OBITh NPUHAT KaK HEOJAHOPOIHAs Cpeaa co
CJIOKHOW BHYTpPEHHEH opraHu3anueil, OCyIIecTBIsIEMON B pe3yJbTare
HEYPaBHOBEIICHHBIX MEXYacCTUYHBIX B3aWMOJIEHCTBHI C 00pa3oBaHHEM
KJIACTEPHBIX CTPYKTYp M PAa3BUTOM ceTH MOBepXHOCTeW pasnmena [3].
®opmHupoBaHHE MAKPOCTPYKTYPBHI INPOUCXOIAMT IyTEM B3aUMOJACHCTBUS
MaTpHILBI C 3aMOTHUTEISMHU.

CTpyKTypHBIE SYEHKN B Ka4YECTBE HIEMEHTOB BKJIIFOUYEHBI B 0(OpMIICHHE
MAaKpOCTPYKTYpPBbI, KOTOpasi, SIBJISSICH CHUCTEMOM J/JiI CBOMX  COCTAaBHBIX
JacTeH, CBA3BIBACT UX B €AMHOE LIEJI0e. DTO O3HAYACT, YTO OPraHU3aLUs
CTPYKTYpPbl ~MaKpOypOBHS ~HEOIJHOPOIHOCTEH OETOHAa  BBIMOJIHSIECTCS
OIHOBPEMEHHO BO BCEX sUEHKaxX, HO €€ peanu3alys WHAWBULyaJbHA IS
KKJIOW OTIEIbHON sSUeKU. TakuM 00pa3oM, IJIsl pEIIeHUs MOCTaBIEHHOM
3a7a4y ObUIa MPHHATA MOJIENIb MaKpOCTPYKTYPBI, IIpeACTaBIstomas cooon
B3aMMOCBSI3aHHYK0 COBOKYNHOCTb pAa3JIMYHBIX MO MPOCTPAHCTBEHHBIM,
TEOMETPUYECKMM W (U3MYECKUM XapaKTepHUCTHUKaM CTPYKTYpPHBIX SHeeK
KaK YHHKAJIbHOTO COAPYKECTBA CAMOCTOSATENIbHBIX MAKPOCTPYKTYD.

Jlis onpeneneHus CBOWCTB MaTepHaia B OTAEIBHBIX CTPYKTYPHBIX
sgefKaxX M B W3ENUHN OBLIM M3TOTOBJICHBI MOAETHN OCTOHHBIX 00pa3loB Ha
OCHOBE IIEMEHTa C WMHTATOPaMHU 3alOJIHUTENICHl B BHAEC MNPH3M U
IIJIMHAPOB, KOTOPBIE pACIoNarand TakUM o00pa3oM, YTOOBI IONY9IHTh
SYEHKNM KyOWM4YecKOW ¥ TeKCaroHaNbHOW (OPMBI TpPH  Pa3IHIHOM
OpPHEHTHPOBAaHNWHU 3alOJHUTENEH. VI3MEHeHne COCTOSIHMSI IOBEPXHOCTH
UMHTATOPOB OCYIIECTBILUIM MyTEM MX OOMa3KM ITOBEPXHOCTHO-aKTHBHBIM



BEILLECTBOM C IIOBBIIIEHHON aaresuei k uemeHty. Ilo 3ToMy npusHaky
o0pasnpl ObUTH pa3lereHbl Ha KOHTpOJbHBIE (0e3 obOpabotkm ITAB) u
annperupoBaHHbie (¢ 00padotkoii [IAB).

Buusinme pa3HooOpa3usi mapaMeTpoB  MAaKPOCTPYKTYpPHI Ha
cBOiicTBa MaTepuaJia B U3/eJUsIX

PesynbraTbl HcCcnenoBaHMH IOKa3ajld, 4YTO BCe 0OpasubI-KEpHBI
XapaKTepU3yIOTCs ONPEAEIeHHON nepapxueil CTpOeHNs] MUKPOCTPYKTYPHI,
OpraHM30BaHHON MO MpHHIUIY camononodus (dpakraneHoctu) [4]. DTO
00yCTIOBNICHO 3HAYUTEIHHBIM pa3InddeM pa3MepoB 3alloNHUTENeH u
0COOBIM TOPAIKOM WX B3aMMHOTO PacIpeieieHUs, IPH KOTOPOM TPaHyJIbI
MEHBIIIETO pa3Mepa OKa3bIBAIOTCS PACIIOJIOKEHHBIMHI BHYTPH CTPYKTYPHBIX
sgeek, oOpa3oBaHHBIX TpaHylnaMu Oombimero pasmepa (puc. 1, 0).
CrnemoBatenbHO, MAKPOCTPYKTYpa MOKET OBITh IPEICTABIICHA KaK CI0XKHAS
COBOKYIHOCTh CTPYKTYpPHBIX SY€€K B CTPYKTYpHBIX s4elKaxX, 4YTO
IpEeAIoaraeT B3auMOCBSI3b M B3aMMOOOYCJIOBJICHHOCTh B3aMMOJIEHCTBHS
€€ COCTaBJISIONINX, KAK HA OTACIBHBIX YPOBHSX OPTaHU3ALUH, TAK U MEXKIY
HHUMU.

MHoroypoBHeBOe O(QOpMIIEHHE MaKpOCTPYKTYPHOH HEOJHOPOJHOCTH
MIO3BOJISIET IPE/IIOJIONKHUTh BO3HUKHOBEHHE CIIO)KHOOPTAaHW30BAHHOM CETH
MTOBEPXHOCTEH pa3jerna, B KOTOPOH CETH OTHOTO YPOBHS BKIIOYAIOT CETH
JIpyrux ypoBHEH. VYuuTbIBasg, UYTO KaxIas CTIPYKTypHas suelka
HETIOBTOPUMA N0 KOH(QUTYpalmuu M 00BEMYy MAaTpPUIHOTO MaTephania, a
TaKkke penbed)y U COCTOSHUIO ITOBEPXHOCTH 3aIMONHUTEICH, MapaMeTphl
BHYTPCHHUX M BHEITHUX T'PaHUII pa3jesia ypOBHEH MaKpOCTPYKTYPHI OyIyT
OTIIMYAThCA CYIIECTBEHHBIM pa3HooOpasmeM. Kpome Toro, 3amonHHTENH
npu B3aHMOﬂeﬁCTBMH C MaTpu4HbIM MaTepuaJioM CaMOIIPONU3BOJILHO
CO3JIal0T B HEM coOCTBeHHbIe Noust Aedopmannit 1 HanpspkeHud [3]. Otn
NOJIS. BO3HHMKAIOT JIOKAJIBHO, HO B CHJIY CJIOXKHOM B3aMMOOOYCIIOBJICHHOMN
OpraHM3alMl MaKpOCTPYKTYpbl, OHM OOBEJAMHEHBl B EIUHYIO CETb U
COBMCECTHO C ,Z[e(l)OpMaIlI/IﬂMI/I, MPOABJIAIONIUMUCA Ha TOBCPXHOCTAX pasciia
MaKpOYPOBHSI, OIIPEIEIISIOT €r0 CTPYKTYPOOOpa30BaHUe U CBOMCTBA.

Takum 00pa3oMm, IO Mepe CTAaHOBJICHHUS CTPYKTYPHI OCTOHA Ha YpOBHE
HEOJHOPOJHOCTH «MATPHYHBI MaTephan - 3alOJHHUTENN» IPOUCXOIUT
YBEJIIMYCHUE CTEIEHH €€ CTPYKTYPHOTO MHOroo0pasms. CTpyKTypHBIC
SIEHKN HEe WHBApUAHTHBI JPYT APYTYy ¢ MOMEHTa (DOPMOBAHUS U3ACIUS, U
UX HEMOXO0XECTh TOJBKO YCYI'YOJNSieTCS ¢ BO3HHKHOBEHHEM H Pa3BUTHEM
HOBBIX [JIsI MAaKpPOCTPYKTYPbI JJIEMECHTOB — TCXHOJIOTMYECKHUX TPCIIHH,
BHYTPEHHHUX MMOBEPXHOCTEH pas3jiena U 0CTaTO4HbIX Nedopmaruii. Bmecte ¢
OTHUM, HCIIOBTOPUMOCTH AYCCK TAKIKE OIPECACIIACTCA MHANBUAYAJIbHOCTBIO
CTpOGHHMSI M COCTaBa MaTPUYHOIO Marepuaja, B KadecTBE KOTOPOTO
BBICTYIIA€T MUKPOCTPYKTYpaA, SBIISIIOIIASACS IOJACUCTEMONM MaKpOYPOBHS.
D70 npennonaraeT BAUsSHUE ApaMETPOB MaKPOCTPYKTYPhI Ha 00pa3oBaHue



COCTABISIIOLIMX CTPYKTYPHI OCTOHA HA YPOBHE HEOJHOPOJHOCTH «JACTUIIBI
BSKYIIETO — JUCIIEPCHOHHAS cpenay [5]. B xaxmol cTpyKTypHOH suelike
MIPOMCXOJUT OpPraHM3alsd COOCTBEHHOI'O COJIPY)KECTBAa B3aMMOCBS3aHHBIX
KJIACTEPOB M3 YaCTHUI[ BSDKYIIETO U HEMOBTOPSAEMOW CETU MOBEPXHOCTEH
paszzena Mexay HuMU. [IposiBieHue rpaaueHToB AedopMalii pa3InyHOTO
BU/Ia HA MEXKJIACTEPHBIX I'PaHMIAX pasfesa MPOBOLHUPYET UX pa3BUTHE B
HadaJbHbIE TPEIIMHBl M BHYTPEHHUE IOBEPXHOCTU pa3fiesla Ha YpOBHE
MHUKPOCTPYKTYPBI, KOTOPBIE BKJIIOYAIOTCS B CTPYKTYPY MakpOypOBHSI.

Ha puc.1, B, mokazaHo, 4YTO CETH TPEUIUH U BHYTPEHHUX MOBEPXHOCTEMN
paszena B CTPYKTYpHBIX SUCHKax passIMuHBIX MapaMeTpoB OTIMYAIOTCS IO
MPOTSHKEHHOCTH, OPHEHTHPOBAHMIO M KOJHYECTBY COCTaBHBIX 3JEMECHTOB.
OLeHUTh pa3iIuyKe sSYEeeK MO MapaMeTpaM HavdaldbHBIX JE(PEKTOB MOKHO
yepe3 Ko QUIMEHT TEXHOJIOTHIECKOH MoBpexaeHHocTH K1 mo Metozamke,
MIO3BOJISTIOIIEH ONPEeTIUTh CyMMapHYIO JUIMHY TPELIHH Ha (PMKCUPOBAHHON
IUTOINAAN MTOBEPXHOCTH. OMBITHI TOKa3aJIx, YTO 3HaUeHUs K CTpyKTYpHBIX
s[YEEeK pa3IMYHBIX TapaMEeTPOB MOTYT OTJIMYATHCA 10 3,5 pas.

IIJ'IH ONPEACICHUS UWHAUBUAYAJIBHOI'O BJIMAHUA croco0oB YKIaaAKn
3aHOJ'IHPITeJ'IeI>i, HX B3aUMHOT'O OPUCHTUPOBAHUA U COCTOAHUSA MMOBEPXHOCTHU
Ha MOBPEXJCHHOCTh MAaTPUYHOTI'O MaTeprasia UCCIEAOBAHMS IPOBOIIIN Ha
MOJIETISIX CTPYKTYPHBIX siueeK. Pe3ynbTaTsl mokasanu, 4To Mmpu KyOudecKoi
YIIaKOBKE 3amoyiHuTeNneil 3HaueHnss Kn m3MeHsummcs 10 2 pas, IIpH
TeKCaroHaIbHON yKJaake — 10 2,5 pa3, a IpH pasIMuHOM COCTOSHHH
MIOBEPXHOCTH 3anonHureneit — go 40%.

Crienyer OTMETUTh, YTO COCTOSIHUE IOBEPXHOCTH M THI YIAKOBKH
MMHTATOPOB 3aIlOJHUTENICH B BHAE IMIMHAPOB IIPAKTUYECKH HE BBI3BAIIN
U3MCHCHHUEC TMOBPCKIACHHOCTH 06p8.3HOB, B OTJIMYMUE OT UMUTATOPOB B BUJC
mpu3M. OTO YKas3blBaeT Ha aKTUBHOE YYacTHe penbeda MOBEPXHOCTH
3anonHUTeNe B (DOPMHUPOBAHMU TPATUEHTOB JIOKAIBHBIX Ae(hOpMaIni,
4TO CIOCOOCTBYET CTPYKTYPHOMY YCIIOKHEHHUIO BCEH CUCTEMBI.

H3meHeHne MOBPEKASHHOCTH MAaTPUYHOTO MaTepHaia B CTPYKTYPHBIX
sYefKax CBHAETENHCTBYET 00 OMpEAeIOIIeM BIUSHIN HX [TapaMeTpOB Ha
KHHETUKY TPOLECCOB CTPYKTYpoOoOpa3oBaHUsI OEeTOHa HAa MHMKPOYPOBHE.
HauanpHble ycCIIOBHSI JOJDKHBI OTPasHUThCs Ha MEpUOAaX OpraHu3alyu
MHUKpPOCTPYKTYpPBl M BeJIMYMHE OOBEMHBIX JedopManuii TBep/eonen
MaTpHIBl BCIEICTBHE HM3MEHEHUs (OpM M pa3MEpOB COCTABISIONIMX €€
noAcTpykryp. MccnenoBanus Ha MOJENSIX CTPYKTYPHBIX SiY€eK IMOKa3alH,
YTO TPH Pa3IMUHBIX TUIAX YKIAIKH 3aIIOJHUTENICH CPOKM CXBaTHIBAHHUS
MaTpPUYHOTO MaTepHalla U3MEHSIOTCS B CPEJHEM Ha 2 daca, IPH U3MECHECHHU
COCTOSIHUSI TIOBEPXHOCTH 3aloNHuTeNel — Ha 1,5 gaca (puc. 2, a). Bruo
ONPEIEIIEHO, YTO B Pa3HbIX 30HAaX OAHOM CTPYKTYPHOM slUEHKH NEPHOJbI
(dbopMHUpOBaHHS MATPUYHOTO MaTepuana MOTYT oTiamdaThes mo 30-45



MHHYT. MI3MeHeHHe BeNnYUHBI 00BeMHBIX NedopManuii B 3aBUCHMOCTH OT
IapaMeTpOB SUYEEK COCTaBHIIO B cperHeM 45%.
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Puc. 1. CtpykrypHOE pa3zHooOpa3ue 6eToHa KaK MOACUCTEMBI
CTPOUTENILHON KOHCTPYKLIUU:
a — CTPYKTYpHBIE STUEHKH Ha YPOBHE MaKpPOCTPYKTYPHI;
0 — Hmepapxusi CTPOCHUS MaKpOCTPYKTYPHI IO TIPHHITAITY CaMOII0100us;
B — BJIMSIHHE NTAPaMETPOB CTPYKTYPHBIX sIYEEK HAa CETH TPELIHH U
BHYTPEHHUX HOBEPXHOCTEH pazzena



AHaIu3 MOJTy4eHHBIX Pe3yJIbTaTOB [I0KAa3all, YTO OJHU U TE JKe CBOICTBa
B PasIMYHBIX 00bEMax TBEPICIOLIEH MaTPHUIBI KOJINYECTBEHHO MPOSBIISIOT
cebst cyrybo MHAMBUIYAJIBHO, YTO HO3BOJISIET TOBOPUTH O HEMIOBTOPUMOCTH
OpraHHM3alK CTPYKTYpBl OETOHA Ha MaKpOypPOBHE NPH IIEPEX0Jie OT OJTHOM
CTPYKTYPHOH SYEHKH K Ipyrod. MCKIIOUNTENBHOCTD JIOKAJIBHBIX YCJIOBHI
HavyaJIbHOTO (OPMHUPOBAHHUS MaKpPOCTPYKTYPHI JOJDKHA OTPa3sHThCs OOIIei
TeTePOreHHOCTH BCEr0 MaTepHalla U €ro CIOCOOHOCTH IPOTUBOCTOSTH
pa3pyLIaomuM Harpy3KaM.

OnpITel MOKa3anu (puc. 2, 0), 94TO XapakTep pa3pylIeHHs MoJemneit
o0pa3uoB 0OeToHa YHHKAJEH Ui Ka)KIOrO IPHHATOIO THUIA YIAaKOBKH
3aIl0JIHATEJNIEH, crocoba UX OPUEHTHPOBAHKS M COOTHOLICHUS aAre3HOHHO-
KOT'€3MOHHBIX CHJI CBS3M Ha PaHULAX pas3lienia MexIy HUMH U MaTpuieil. B
3aBHCHMOCTH OT PACIIOJOKCHHUS 3allOJHUTENCH MPOYHOCTH 0OpasmoB Ha
CKaTue MOXKET U3MEHSTHCA A0 2 pa3, B 3aBUCUMOCTH OT YKJIaIku — 10 45%;
IIPU U3MEHEHUH COCTOSTHHSI TOBEPXHOCTH 3aroNHuTeNnei — 1o 27%.

DKCHeprMEHTaIbHbIE HCCIIEIOBAHMS MOATBEPKIAIOT U30MPATEIbHOCTh
(OpMHUPOBaHUs U TPOSIBJICHUSI CBOWCTB B OT/EJIBHBIX 00BbEMaX CTPYKTYpBI
OeroHa, KaKk Ha YpPOBHE HEOJHOPOJHOCTH «MaTPHYHBI Marepuan -
3alOJIHUTEIN», TaK U Ha YPOBHE «YACTHIBI BSDKYLIETO — JIUCIIEPCHOHHAS
cpema». DTO CBHACTEIBCTBYET O TOM, YTO pa3sHOOOpasue CTPYKTYPHOrO
oopMIIeHHST MaTepHana OnpeeNsieT BO3MOXKHOCTH €ro (h)YHKLHOHAILHOTO
NOTEHLNANA B IEPHOJ pabOThl B KOHCTPYKIHSX.

Buieoowt

IIpoBeneHHBIM aHanU3 MO3BOJSIET 3aKIKYHUTh, YTO OTJIMYUTEIIBHOM
0COOEHHOCTBIO CIIOKHOCOCTABICHHON CTPYKTYpPBI OETOHA KaK MOJACHCTEMBI
CTPOHTENBHON KOHCTPYKIIMH SIBISIETCS pa3sHOOOpas3we MpOCTPaHCTBEHHO-
reoMeTprUecKuX (OPM U COOTHOIICHWH CHI CBSI3M Ha TpaHMIAX pasfena
MEXAY OTHEJIbHBIMU COCTABIISIFOIIMMHU PA3IMUYHBIX YPOBHEUM CTPYKTYPHBIX
HeopHOpoaHocTeH. Ha ypoBHE MakpoCTPYKTYpsl K TakuM (opMaM MOKHO
OTHECTH CTPYKTYpHbIE SUCHKH, 00pa30BaHHBIE I'PYIIIAMHU 3aIIOJIHUTENCH B
MaTpuyHOM Martepuaiie. CrocoObl yKIaaKid U B3aHMHOE OPHUEHTHPOBaHHE
3aMOJIHUTENIECH, PACCTOSHUS MEXIy HUMHU M UX Pa3lIM4HOE COYETaHHE IO
COCTOSIHHIO TIOBEPXHOCTH ONPEAEISIOT COCTaB, KOHQUTYPaLUIO U pa3Mephl
siueek. Bee Adeliku B cuily MHAMBUAYaTbHOCTH UX MapaMEeTPOB MPOSBIISIOT
ce0st Kak CaMOCTOSTEINILHBIE JIEMEHTHI MaKpPOCTPYKTYPBI, HO BMECTE C TEM
OHU SIBJIAIOTCSI €€ MOJICHCTEMaMH KaK HEKOM CHCTEMHOHN LENOCTHOCTH. DTO
MpeAoNpeesieT B3auMOOOYyCIIOBICHHOCTh M HETIOBTOPUMOCTD JIOKAJIbHOM
U MHTETPAJIbHON CTPYKTYpPHOU OpraHU3ali MaKpOypOBHs. Y HUKAJIbHOCTb
odopmIIeHHsI CTPYKTYPHBIX SY€E€K MHHUIMHPYET pazHooOpas3ue mapameTpoB
HOBBIX JJIEMEHTOB MaKpPOCTPYKTYpPHI B BHUJE CETEH TPEIUH M BHYTPEHHHX



MTOBEPXHOCTEH pa3zerna, YTO TOBBIIIAET CTOHKOCTH BCETO MaTepuaia Ipu
JEHCTBUN pa3pyIIaloNNX HATPy30K. OTO IIOATBEP)KAAETCS HW3MEHEHHEM
KO3 (pHUIUEHTA MOBPEKACHHOCTH 00Pa3IIOB B 3aBHCUMOCTH OT (POPM SUCEK
0 3,5 pa3 U TOBBIIICHHEM UX MPOYHOCTH Ha Ckatue a0 2 pa3. Takum
00pa3oM, CTPYKTYpHOE Pa3HOOOpa3ue COCTABISAIOUINX CTPYKTYphI OeTOHA
CleyeT MPU3HATh HEOOXOAUMBIM YCIIOBHEM HAJIC)KHOW pabOThI MaTepuaia
B KOHCTPYKIIHUSAX.

SUMMARY

The analysis of a variety of a macrostructure of concrete and identi-
ty of occurrence of its properties in local volumes is presented in paper.
Structural complexity of components of structure of concrete it is nec-
essary to recognize as an important condition of reliable work of mate-
rial in constructions.
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Puc.2. BnusiHue napameTpoB MakpOCTPYKTYpHI Ha CBOiicTBa OeToHa:
a — Ha4aJIo CXBAaThIBAHMS MaTPHYHOTO MaTepuaia B CTPYKTYPHBIX
siUeiKax, MUH; O — MPOYHOCTH MOZieTiel 00pa3IOB C Pa3IUUHBIMU

napaMeTpaMH CTPYKTYPHEIX staeek, (MI1a).



