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HECYYA 3JATHICTH TA AE®OPMATUBHICTH MOHOJITHOI'O
HNEPEKPUTTA 3 KEPAM3UTOBETOHY HA
BAT'ATOKOMITOHEHTHOMY BAXYUYOMY

HECYIIASA CITOCOBHOCTH n JAE®OPMATUBHOCTD
MOHOJIMTHOI'O TIEPEKPBITUSA U3 KEPAM3UTOBETOHA HA
MHOTI'OKOMITOHEHTHOM BSXKYLEM

BEARING STRENGTH AND DEFORMATION MONOLITHIC SLAB
FROM LIGHTWEIGHT CONCRETE ON A MULTICOMPONENT
BINDING AGENT

KpaBuenko C.A., k.T.H., 10ou, [loctepuak O.0., K.T.H., 101 (Onecbka aepxKaBHa
akazeMis OyIiBHUIITBA Ta apXUTEKTypH, T. Omeca)

KpaBuenko C.A., K.T.H., aou, [loctepHak A.A., K.T.H., aou, (Ognecckas
rocyAapcTBEHHAs aKkaJeMUsi CTPOUTENbCTBA U apXUTEKTYphI, I'. Onecca)

Kravchenko S.A., candidate of technical sciences, docent, Posternak A.A.,
candidate of technical sciences, docent (Odessa state academy of civil
engineering and architecture)

HaBegeni gaHHi eKcCHepUMEHTAJILHOIO JOCTIIKEHSI Hecyuyol 3AaTHOCTI,
TPILMHOCTIKOCTI Ta AepOpMATHUBHOCTI 3pa3ka MOHOJITHOIO MNEPeKPUTTS
BUIOTOBJICHOIO 3 KepamM3UTO0eTOHY Ha 0araTOKOMIOHEHTHOMY B’SIKYy4OMY
Ta KBaLlOBOMY HiCKY.

IIpuBeneHbl pe3yjbTaThbl 3KCHEPHMEHTAJIBLHOTO HCCIEA0BAHUS Hecylei
CMOCOOHOCTH,  TPEHMHOCTOHKOCTH W JedopMAaTHBHOCTH  oOpa3ua
MOHOJIUTHOTO MePeKphITUS U3 KepaM3UTO0eTOHa HAa MHOIOKOMIIOHEHTHOM
BSKYLLIEM H KBapLEBOM IecKe.

The results of experimental research of load carring capacity, crack resistance
and deformability of monolithic flag standard from haydite concrete on
multicomponent astringent and quartz sand.

Krouosi ciioBa:

Hecyda 3maTHicTh, 1e()OpMaTUBHICTD, MOHOJIITHE TIEPEKPUTTS, JETKU OSTOH.
Hecymas crnocoOHOCTb, 1e(OpMaTUBHOCTb, MOHOJUTHOE TMEPEKPbITHE, JErKUi
6eToH.

Bearing strength, deformations, monolithic slab, light weight concrete.
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BBenenne. OmHUM W3 BaXHEHIMUX HAMpPaBICHWA HAyYHO-TEXHUUECKOTO
mporpecca B 00JacTH CTPOWTENBCTBA SBIACTCS CHIDKCHHE MaTePUATIOEMKOCTH,
CTOMMOCTH M TPYIOEMKOCTH BO3BEIEHUS 3JaHUNl M COOPYKEHU! C BBICOKHMU
XapaKTePUCTUKAMHU  TIPOYHOCTH,  TPEIIWHOCTOWKOCTH W JIOJTOBEYHOCTH
MaTepuasioB, BHEIPEHHWE B  CTPOUTENBHYIO  TPAKTHUKY  TPOTPECCHBHBIX
00JIeTYeHHBIX KOHCTPYKIIH.

Jlerkme OeTOHBI Ha TOPHUCTBIX 3AMOJNHUTENSX MPEACTABISAIOT  co0oit
YHUBEPCAbHBI  CTPOUTENBHBI MaTepHal, KOTOPBIM TIO3BOJIIET TIPU  €r0
pauMoHaIbHOM HCIOJb30BAaHUM PElllaTh MHOTO aKTyasjbHBIX 3a7au COBPEMEHHOTO
CTPOUTENBCTBA U OJJHOBPEMEHHO pelllaTh 3KOJIOrHYecKue, pecypcocoeperatomme u
SKOHOMMYECKHE TpoOJieMbl  MyTeM  HCIOJIb30BaHUS  MHOTOKOMIIOHEHTHBIX
BSDKYIIHX 32 CYCT YTHIIM3AINN TEXHOJIOTHIECKIX M TEXHOTCHHBIX OTXO0JIO0B [3].

IMocTaHoBka mpodsemMbl. VcTonb30BaHUS JETKUX OCTOHOB B MOHOJUTHOM
JOMOCTPOEHHH  SIBJIIIETCS ~ BeCchbMa  aKTyaJbHON  3amaueif,  TOCKOJIbKY
MpeaycMaTpuBaeT pemaTrb MHOTHE — aKTyalbHble 3adadyll  COBPEMEHHOTO
CTPOUTENBCTBA U OJHOBPEMEHHO pellaTh IKOJIOTHIECKHe, pecypcocoeperaromme u
SKOHOMHUUECKHE MPOOJIEMBI 3a CYET TEXHOJOTHMUSCKUX M TEXHOTEHHBIX OTXOMIOB,
KOTOpBIE IeNeco00pa3HO MPUMEHSTh IPW HM3TOTOBJICHUHM JKEJIe300€TOHHBIX
KOHCTPYKLIMHA.

AHaJu3 MOCJeAHUX JO0CTHXKeHUil. 3a mociieHee BpeMsl HaKOMUIOCh MHOTO
HCCIICIOBAHUIM HECYyIel CIOCOOHOCTH W Ie()OPMATUBHOCTH KOHCTPYKIUN W3
JErKuX OETOHOB, KOTOpPbIE MpUBeaeHbI B paboTax M.A. AxmaroBa, E.M ba6uua,
Bb.C. Komucapenko, A.U. Koctioka, P.JI. Maunsua, JI.II. Opentauxepa, H.S.
CnuBaka, A.C. Ctonesuua, B.I'. CyxaHoBa, A.b. I[Tupanosa, u np.

Ha coBpeMeHHOM ypOBHE 3HAYUTEBHBII BKJIAA B Pa3BUTHE OCTOHOB C UCTIOJNb-
30BaHMeM Immaka u 30sel BHecnu [II.T. Babaer, C.A. Bwicouknii, B.M. T'opus,
JLA. IBopkun, O.JI. [IBopkuH, C.B. 3unuyenko, A.I'. 3otkun, Kamanes M.P. Maau,
M.IO. Jlemunckuii, H.P. Py3ues, A.B. Kansackun, B.H. flpmakoBckuii u ap., HO
B OCHOBHOM pecypcocOeperaromuye  BOMPOCHI 32  CUET  MPUMEHEHHUS
MPOMBIIUICHHBIX OTXOAOB TPU W3TOTOBJICHUW TIOPUCTHIX 3aMOJNHUTENCH U
BSDKYIIMX paccMaTpUBAIOTCS ISl KOHCTPYKIMM U3 TXKENOro OeToHa.

OcHoBHasi UeJib CTaTbH 3aK/IIOYaeTCs B UCCIENOBAaHUM  Hecyllei
CIOCOOHOCTH W JOe(OPMATUBHOCTH  MOHOJUTHOTO  TIEPEKPBITHS W3
KepaM3UTOO0eTOHa Ha MHOTOKOMITOHEHTHOM BSDKYIIEM.

MeTtoauka wucciaenoBanusi.  MccinenoBaHus TNpPOBOAWINCH Ha oOpasle
MOHJIUTHOTO TepPeKphITHA (pUC.l) BBITIOJHEHOTO W3 KepamM3WUTOOETOHA Ha
MHOTOKOMTIOHEHTHOM BsDKyIeM kiacca C 12/15.
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Puc.1. Koncrpykius o0pasiia MOHOJUTHOTO EPEKPBITUS

s TmpoBeneHWS  AKCIEPUMEHTAJIBHBIX  WCCICIOBAaHWN  MOHOJHUTHOTO
MEPKPBITUS ObLT pa3paboTaH M W3rOTOBJEH CTEHJ, COCTOALIMHA W3 AJIEMEHTOB,
noanexamux pacuetry (puc. 2). CreHn mnpencTaBiseT co00il KOHCTPYKLMIO,
CBAapeHHYI0 W3 TIPOKATHBIX TPOQPWICH U COCTOANIYI0O W3 [BYX ONOp U
COCMHUTENBHBIX 0AT0K, 00eCTIeUNBAOIINX YCTOWIMBOCTh CTEHIA 1 0€30TTaCHOCTh
WCTIBITAHUN.

Harpyxenne o0pa3ioB MpOW3BOAMIOCH IITYYHBIMHU TPy3aMH - OETOHHBIMU U
KepaM3UTOOCTOHHBIMU CTEHOBBIMHU OJIOKaMH, KOTOpbIe OBLTH TPEABAPUTEIHHO
B3BEIICHBI U 3aMapKUPOBAHBI, B HAMPABJICHUH OT OTIOP K CepearHe, CUMMETPUIHO
OTHOCHUTEJIbHO CepeHbI MposieTa 00pa3LoB (puc.2).

fenli] i 350 , 350 G 350

OBD038N NenexDNTURA

\Cromw ANA KPENACHNR
L PHAVKETOPOB

1102

o | 2100 ase |

Puc.2. DkcniepyMeHTa bHBIN CTEHT JUISl UCTTBITaHUi 00pa3iia MOHOJIUTHOTO TIEPEKPBITHS
B npouecce ucnbiTaHU| U3MEPSITUCH:
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- TporuObl 00pa3loB B CepeivHe MPOJeTa;

- TponoibHBIe AedopMalMK apMaTypel W OeTOHa 1O OOKOBBIM TpaHAM

OCHOBHBIX 00pa3IIoB;

- 3HAYEeHUs] HArpy30K TPEIIMHOOOPA30BaHNs, INMPHHA PACKPBITHS TPELIHH;

- 3HAa4YeHHe pa3pyIIAOIINX Harpy30K.

[TpononbHble nedopMamyy OeTOHAa CKAaTOH M PACTAHYTOW 30H M3MEpPSIINCh
WHAWKaTopamMu dyacoBoro ¢ neHoi penerus 0,00 1mMm mpu 6aze mmeperus 200 Mm
(puc. 3 a, 6) u TeHzope3ucTopamu (s AyOJIUPOBAHUS MOKA3aHUH WHIUKATOPOR)
Ha OymakHOI ocHoBe ¢ 6a30ii 20 MM 1 50 MM. Ha npoJosbHble cTepxHU paboueit
apMaTypbl 00pa3LOB MePEeKPbITHI ObIITN HAKIIEEHbI TEH30PE3UCTOPHI ¢ 6a30ii 3 MM
Ha IUICHOYHON OCHOBe. [IOBEpXHOCTb CTEpKHEW Mepel HaKJIEHKON JaTuYMKOB
3ayMIlaNachk, MOJUpPOBATAaCh MEJKOW HakaayHoW Oymaroii W o0e3KupuBanach
anetoHoMm. [IpoBoma, cBfi3M MeEXIy TEH30PE3UCTOPAMHUU PETHCTPUPYIOLINM
npudOpoM ISl MCKIIOUEHMS WX BIMSHHMA Ha TIPOLECC TPEeIMHOOOpa3oBaHMs
BBIBOJIMJINCH Yepe3 OETOH BHE 30HBI YUMCTOTO M3ruda.

TeH3z0pe3ncTopbl HAKIEWBAJINCh HAa MOBEPXHOCTb apMaTYPHBIX CTEp)KHEH W
OETOHHYIO MOBEPXHOCTh 00pa3loB ¢ npuMmeHeHneMm kiest «Cymep MomeHT» Ha

OCHOBE IMAaHAKpWIaTa, 3alIMTHOE TMOKPBITHE - CJIOM ATMOKCHIHOTO  KJes.
Peructpaiiss 1MoKa3aHUN TEH30PE3MCTOPOB TMPOU3BOAMIACH MHOTOKaHa bHBIM
PErucTPaToOpOM.

Jnst u3MepeHuss U QUKcalMy TIepeMeIeHni SKCIieprMeHTalbHOTO 00pasia
ObIJIM YCTAHOBJIEHBI UHIMKATOPHI YacoBOro tumna ¢ ueHoi aenaenus 0,01 mm I11 n
I13, a Taxxke mporubomep AwuctoBa (6-ITAO) ¢ ueHoii aenenus 0,01 ( T12 Ha
puc. 3, a) KOTOPBIM M3MEpsuIM Nporud B LIEHTpe MpoJieTa o0pas3loB A0 YPOBHS
Harpy3ky, cocrasistomeii 80% oT pacdeTHol paspymarouieil. M3mepeHune
IIMPHUHBI  PACKPBITUS  TPELUMH NPOM3BOAWIOCH MUKpockonom MIIB-2 ¢
yBeJquueHueM B 24 pasa u ueHoil genenus 0,05 M.

HWupukaropel U1 - U4 xkpenunuce B crieUManbHbIX AepkKaTessaX, MPUKICEHHbIX
¢ nomotkio kiest «Cyrnep MoMeHT» kK O0KOBBIM TpaHsM 00pa3ios. [Iporudomepst
11, T12 n 13 ycTanaBnuBanuch B CrielMalbHble CTOMKH, MPUBAPEHHBIE K TpaBepce,
KOTOpas pacroJiarajachk Ha KUPMUUHBIX CTOJ0axX (puc. 2).

IIp 00paboTKe pe3yNbTaTOB O3KCIIEPUMEHTa YUYUTBIBAICS TOT (aKT, dYTO
MeXaHW4YeCKrue TpHOOpbl Ha OOKOBBIX TpaHsAX o00pa3loB (UKCHPYIOT He
nedopmanmy cooTBETCTBYOIETO (PUOPOBOTO BOJOKHA, @ M3MEHEHUE PAcCTOSHUS
MEXIy TOYKaMH OMUpaHus Wrosiok (0a3bl W3MepeHwus), T.e. MPHU TOM, YTO
neopMHupoBaHUEe 00PA3IOB MPOUCXOAMIO TO IyTe, MpudopaMu (UKCHPOBATIOCH
W3MEHEHHE JUTMHBI XOP/Ibl ATOM JAyTH.

[TosToMy mpou3BOAMIICS TMEpexol OT TOKa3aHWil MHAMKATOPOB HAa OOKOBBIX
rpaHsX K OeWCTBUTENbHON BenuumHe nedopmaimii (uUOpPOBOTO BOJOKHA IO
Metoauke [S51].

[Tpn ucnbITaHUAX Harpy3Ka MPUKIAAbIBAIach B BUAE 5 COCPEAOTOUCHHBIX CHIT
B 1/6 npoaeTta (puc. 2). CTyneHu Harpy>XeHus COCTaBIIsAIU 5% OT pacueTHOM
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Puc. 3. Cxembl pactonoxeHHs MHANKAaTOPOB U TEH30PE3UCTOPOB: @ —MEPEAHSS IPaHb; 0 -
3a/IHSIS TPaHb; 6 - HYDKHSISI TPaHb COOPHBIX 2JIEMEHTOB; @ — PACTIOI0KEHNE TEH30PE3UCTOPOB
Ha apMartype; / - TEeH30pe3UCTOPBI Ha apMarype;2 ~-TeH30pE3UCTOPhI Ha OeToHe; U -
WHIUKATOpbdacoBoro tuma ¢ reHoi aenenus 0,001 mm; 1 - nporuGomeps! (MHAUKATOPBI
yacoBoro tuna ¢ ueHoit nenenus 0,01 Mm u nporubomep AucToBa)

paspymaronieii Harpy3ku a0 odpazoBanus TpemnH u 10% - mocne obpasoBaHUs
TpemmH. Harpy3ka Ha KaXIOM JTame, KpOMe TIepBOTO, OMpenemsiach
apr(pMeTHIECKUMU BBEIUYUCIICHUSMHI 10 U3MEPEHHON Macce MTYYHBIX TPY30B.

Ha mepBoM »dTame HarpyXkeHHs 3a BEIWYMHY HArpy3kd OBbLUT TPUHAT
COOCTBEHHBIN Bec 00pa3loB, BBIYMCIECHHBI MO WMMEIOIUMCS JaHHBIM 00 HuX
apMUpPOBaHWHM, JIMHEWHBIX pa3Mepax M 10 ONpelesIeHHOW cpeaHed TUIOTHOCTH
MarepuaiioB [52]. Tlocie paccTaHOBKM W 3aKperyieHUsl BCEX W3MEPUTETbHBIX
MpUOOPOB MPOMEKYTOUHBIE OMOPbI ObLIN pa300paHbl, 1 (PUKCHPOBATUCH 3HAUEHHUS
MPOTHO0B 00PA3IOB U AeopMariii 6eToHa W apMaTyphI.
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[Tocne mnosBAeHWs TpewMH o0O0pa3lbl Ha KaXAOW CTYNEHW HarpyKeHus
BbiAepkUBaIUCh 10-15 MUHYT, B TEUYEHHM KOTOPbIX MPOU3BOAWICS OCMOTP
MOBEPXHOCTH 00pa3LoB, (PMKCUPOBAHNE TPEIINH C 3aMEPOM MX BBICOTBI M IIMPHHBI
pacKpbITHS B MECTax IMepecevdeHust MpoaobHOM apmartypsl, nedopmannii 6eToHa,
apMaTtypbl U IporudoB 00pasuoB. [Tokazanus mprOOPOB CHUMAIIMCH B HaYaJle U 110
OKOHYAHWM KaXJIOH CTYNEeHH HAarpyKeHUs..

Oo6pazyromuecs: TpeLUMHbl OTMEYAINCh HA BHEITHEH MOBEPXHOCTH 00pa3loB €
MOJMUCHIO TMOPSAKOBOTO HOMEpa CTYNEHHM HarpyKeHUs B Hayaje U B KOHLE
TpemuHbl. OMNBITHBIE MOMEHT OOpa30BaHMWs TPEIIMH B IKCHEPUMEHTATbHBIX
oOpa3Lax yCTaHaBJIUBAJICSH MyTeM OCMOTpPa MOBEPXHOCTH OOpa3LOB C MOMOILBIO
JIYTIbl, @ TaK)Ke MO MOKa3aHUSIM TEH30PE3UCTOPOB, YCTAHOBJIEHHBIX B PacTSHYTON
30He OeTOoHa.

PesyabTaTsl HCCIeJOBAHMUS. [TpoBenenHHbIE WccIIeJ0BaHNs
MpeaycMaTpUBajIM  COMOCTABJICHNWE  OMBITHBIX  JAHHBIX  J1e(OPMATHBHOCTH,
TPEIIMHOCTOMKOCTH M MPOYHOCTH 00pa3lia MepeKpbITHS C pe3yJbTaTaMu pacuera
no neicteyromuM Hopmam JIBH [1].

Pacuer nmo pneiictByromuM HopMmaMm [1] mpoBoawics 10 YpOBHSA Harpysku,
cocTasistromeii 80% oT MakCUMaJIBHOM.

[To maHHBIM MOKa3aHWIl TEH30PE3UCTOPOB, HAKIEEHHBIX HAa OOKOBBIX TpaHAX
sneMeHTa (puc. 3), MOKHO TOBOPUTH, KaK O JMHEHHOM C ONpeNesIeHHO! CTeNeHbIO
TOTYICHAH, XapaKTepe pacnpeneiieHus aeopMaruii mo BeIcoTe cedeHus (puc. 4),
TaK M O HAJEKHOCTH KOHCTPYKTMBHBIX MEPONPUATHIA, NPUMEHEHHbIX B
MOHOJIUTHOM MEPEKPBITUN [T 00ecrneYeHnss COBMECTHOM paboThl COCTABIIAIOLINX
0eTOHOB Ha BceX dTanax Ae()oOpMHUPOBaHHSI.

[IpoBeneHHBIN aHANMW3 TIOMYYCHHBIX OTBITHBIX 3HAYCHUN nedopmanuii,
NepeMelieHnii W TpPEeIIMH TO3BOJISIET OTMETHUTb, YTO B MPOLECCE HarpyKeHHs
o0pasia YeTKO MpOCIeKUBATICH OMKUChIBaeMble Ae(OPMALOHHBIMU MOIEISIMU

CTaJIN¥ €r0 YIPYTroro M yIpyro-miacTUIeckoro 1e()opMUpOBAHNS.
h, MM

ot

Ect

S

-0.0015

-0.0010

-0.0005

L T

0.0000 C.0005 0.0010

Puc.4. Xapakrep pacnpenenenus negopmaiuii B 6eTOHE MO BBICOTE CEUCHHUS
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Taxk  kak  HarpyxeHue  oOpa3lla  MPOW3BOAMIOCH  OETOHHBIMH W
KepaM3UTOOSTOHHBIMU OJIOKAMH C YHCJIOM «TOYEK» MPUIOKEHHUS Harpy3ku
paBHBIM 5, 4YTO  TOATBEpXKIAaeTcs  XapakrtepoM  nedopMupoBaHus U
TPeMHO00pa30BaHMs 00PA3IIOB.

J1s OLeHKH HanpsiKeHHO-Ie()OPMUPOBAHHOTO COCTOSIHUSA CEYECHHs OIBITHOTO
oOpasla, HaxoIsUIerocs B 30HE YHCTOTO M3ruda, CTpomsiach 3aBUCUMOCTb

«M — £¢ (puc.5). Kpurepuem wucueprnanus Hecyulell crnoco6HOCTH 06pasua
MEPEKPBITHS SIBUWJIOCH IOCTIDKEHHE nedopManuii B TPOTOTBHON pacTSHYTOMH
apmaTtype npeaeibHbIX 3HaUeHU, Kak 1 B pacuete [6].

M, xH-m

4.5

)5 e |
NV

Es

—

0 0.0005  0.001  0.0015  0.002 00025 0003 00035 0004  0.0045
Puc. 5. OnbiTHas 3aBUCUMOCTE(M-£ »

Hecymas crnocoGHOCTE 00pas3iia MOHOJMTHOTO TEPEKphITHS (Harpys3ka, TpH
KOTOpoii nedopMali B apMmarype JOCTUTAIOT TMpEAeNbHBbIX 3HAYSHUM)
ObLTaomnpe/ieNieHa ¢ He3HAYUTENIbHOM MOTPENIHOCTBI0 110 CPABHEHUIO C OTIBITHBIMHU
JaHHBIMM - Ha 1% (Tabm.1).

Tabmmna 1
CpaBHeHMe JaHHBIX YKCIIEPUMEHTAIIbHBIX MCCIeOBaHUI N0 Hecyieit
CTIOCOOHOCTH C TEOPETHYECKUM pacyeToM

JIBH B.2.6 - 2009
Tum opasua M™ kHx M
My, kHx™m | Mg/M™
MoHonuTHOE
TIEPEKPBITHE 3,99 3,76 0,94

Ha HawanbHBIX 3Tanax HarpyxeHus (10 o0pa3oBaHUWs TpellnH) nedopmaivu
OeToHa M apmarypbl OTBITHOrO 00pa3lia HapacTajd MPaKTHYeCKH B JIMHEWHOM
3aBUCUMOCTH OT BeJIMYMHBI 3HAYCHWI HAarpy3kd, a HEMOCPEACTBEHHO Mepen
00pa3oBaHUEM TPEIIUH MpudbopaMu ObUT 3a(UKCUPOBAH CYIIECTBEHHBIN MPUPOCT
nedopmanuii pacTIHYyTOTO OeTOHA.
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B MomeHT o0pa3oBaHMs TpelmMH HaOJIolanach HEyCTOWYMBAs KapTHHA
pacmipeneneHus nedopmanuii, KOTopas B JajbHEWIIeM BHOBb TNpHoOpeTana
CTaOMIIBHOCTb.

[Tocne oOpa3oBaHusi TpemuH nOedopMaldyd Kak CKaToro OETOHa, TaK W
pacTsaHyTOil apmatypsl (puc. 5) YBEJWUMBAIUCH HEIMHEHHO 1O  Mepe
MpUONMKeHNUs K WCYEPHaHWi0 Hecymeil cmocoOHocTH. B 3T0 ke Bpems
MPOUCXOIMJIO AKTMBHOE 00pa3oBaHME HOBBIX M PACKPBITHE YK€ TMOSBUBLIMXCS
TPEIINH C YBEMUEHUEM UX BBICOTHI M YMEHBIIEHUEM PACCTOSHUI MEXIy HIUMHU.

KputepueM ncuepnanus Hecyllelf cHOCOOHOCTH 00pa3LoB ObIJIO JOCTHKEHUE
nedopmanmii B MpONONBHON pAcTSIHYTOW apMaTtype TMpeneibHbIX 3HAYeHWIL.
BennunHa =~ SKBHBAIEHTHONW  paBHOMEPHO  paclpelelieHHOW  Harpys3Kw,
COOTBETCTBOBaJa paspyluamolneii m cocraBwia 9,65 lla, mpu sToM cpenHue
OTHOCHUTEJIbHBIE nehopmanuu MPOJIOJTbHON pacTsiHyTO# apMartypsbl
COCTAaBWIU &4,= 394X 1075, UTO COOTBETCTBOBAJIO JOCTUKEHUIO HANPSHKEHUH B
apMaType YCJOBHOTO Mpejena TeKy4yecTH apmarypHoil cramu. [lpm Harpyske,
9KBUBAJICHTHOI pa3pyluarolieif, HabMoaanoch CyIIeCTBEHHOE PACKPBITHE TPELINH
(w, =0,3...0,4 MmM), pe3koe yBennueHue nedopmanuii OGeToHa CXKaTOW 30HBI W
BeJIMYMHBI MpornboB. Ha 3TOoM sTame HarpyxeHus: nedopmanny cxaToil 30HBI
OeToHa emie He JOCTUIIIM CBOWX MpeIeNbHBIX 3HAUYEHW, W BBIKOJ OeTOHa He
Ha0monancs.

[Ipy npoBemeHNM SKCHEPUMEHTAIBHBIX HCCIENOBAaHWN OblT oOmpeneseH
XapakTep 00pa3oBaHUS W Pa3BUTHSA TpelWH (puc. 6), W3MEHEHHE PaCCTOSTHUS

MEXIYy TPElIMHAMU §,-1 BBICOTBI TPELINH /., C YBEIINUCHUEM HaArpy3KHu.

Tlepeanss
rpaHb
obpasua

Hipkuaa
TpaHb
obpasua

3anusn
rpatb
obpasua |

Puc. 6. Cxema XapaKTCPHBIX TPCUIUH 110 pa3BECPTKE OIBITHOI'O 06pa3ua MOHOJIMTHOI'O
MEPEKPbITUS
OnBITHBIE MOMEHT TPEIIMHOO00pa30BaHusl (PUKCUPOBAICSA TPH HCIBITAHUIX
00pa3LoB BU3yaJbHO MpPHM TIOMOIIM JIyNbl W B JAalbHEHIIeM YTOUHSUICS IO
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JMarpaMme «Harpyska - mporu6» (puc. 7), a Takxke Mo 3Ha4YUTEJIbHOMY NPUPOCTY
nedopmanuit 6eToHa pacTAHYTO rpaHy, 3a()UKCUPOBAHHOMY TEH30PE3UCTOPAMH.

Ha cranum Harpyxenus, coctasisomero 44,7 % OT MakCUMaJbHON HAarpy3ku B
00pa3ziie MOHOJIMTHOTO MEePEKPBITHS TOSIBUIINCH TPEIMHBI B HOPMaJIbHOM CEUeHUN
B cepeanHe mpojera obpasua (tpemmHbl NeNe 2-20, puc. 6.). [lpn nanbreiimem
Harpy’KeHUM B CEYeHHMM o0pa3la HaKalUIMBAJUCh HAMpsUKEHWS OT BHEIIHEH
Harpy3KkH, BCJIEJCTBUE YETO MPOUCXOAMIO PACKPBITHE TPELIMH M YBEJIMUEHHE WX
Mo BBICOTE, O0O0pa3oBaHWE HOBBIX TpPEIIMH W WX pa3BuTHe. TperHsl
00pa30BbIBAINCH PABHOMEPHO 110 JJIMHE 00pa3la B 30He yucToro u3ruba. Llupuna
PACKpBITHS TPEIIUH M3MepsIIach Ha YPOBHE MPOIOJIBbHON pacTIHYTOW apMaTyphl.
CpenHee 3Ha4eHUE PACCTOSIHUN MEXIy TpPEeUIMHAMH YMEHbLIATOCh PABHOMEPHO C

KaXXJbIM 3TAallOM Harpy>K€Hu:.
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Puc. 7. 9KCHCPHM€HT3JTBHBIC 1 TCOPETUUYCCKUEC 3aBUCUMOCTH 1JIsI MOHOJIUTHOT'O

nepekpuITust: a - « M - ¥», 6 - «F-f>>; I - ObITHBIE NaHHbIE; 2 - pacueT no MeToauke[7]; 3
- pacuer no [1,2]
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[Ipy HOpMaTHMBHOW Harpy3ke HIMPHHA PACKPbITHS TPELIMH B MEPEKPHITHH
coctapwia 0,125 MMUTO CYLIECTBEHHO MEHbLIE YCTaHOBJIEHHOHW HopMmamu [1]

MpeaesbHO AOMYCTUMOM IUPUHBI Wi, =0,4 MM.

[Tpu Harpyske, PKBUBAJIEHTHON pa3pyliarolle, MHUPUHA PAaCKPbITHS TPELIH
HEe TMpeBbIllana MpeneNbHbIX 3HaueHWd M coctaBisiia 0,4 MM MOHOJMTHOTO
MEPEKPBITHUSL.

[Tpn HeOONBUIMX YPOBHAX HArpyKeHHUsl TOJy4YEeHHbIE 3KCIEpUMEHTAJIbHbIE
3aBUCUMOCTH « M - y» HOCAT NpaKTUUeCKU JIMHeiHbIN Xapakrep (puc. 7). o
o0pa3oBaHus TpelMH Ha JAMarpaMMe HaOJrofaeTcsl MpaKTHMYeCKH JMHEHHbIN
Yy4acTOK, KOTOPbIl HEMOCPEACTBEHHO Mepel] 00pa3oBaHUEM TPEIUH MprodpeTaeT
HEKOTOPYIO HeJIMHEeHHOCTh. B MOMEHT 00pa3oBaHMs TpemnH Tpaduk nepexo T B
HeNMHEIHbI y4acTOK ¢ MEHBIIUM YoM mnoabsema. [1o mokazaHusiM mpuOOpoB B
3TOT MOMEHT MOKHO 3a()MKCHPOBATh CKAUKOOOPA3HbII MPUPOCT KPUBHU3HBI.

Hckpusnenne rpaduka cBsi3aHO C MPOSBICHUEM HEJMHEITHBIX CBOICTB OeTOHa,
a TaKKe TMOCTENEHHBIM BBIKIIOYEHWEM M3 paboThl OeTOHa pPacTSAHYTOW 30HBI B
ceyeHUsIX ¢ TpewwmHamu. Ha stame, koraa onbITHbIM MOMeEHT coctaBui 90% ot
MaKkCUMalIbHOTO, Je(opMalMi B CEYEHMSAX HapacTald CO 3HAYUTEIbHBIM
OTepekeHNNEM pPOCTa MOMEHTa, W KpuBasg « M - y» HMMena MOYTH JIMHEHHBIN
XapaxTep.

[To ouepranusiM rpadukoB «F-f» Asi MOHOJUTHOTO TEPEKPBITUA BHUIHO, YTO
BETBb JAMArpaMMbl, TOJYyYEHHOWH 1O pe3yjbTaTaM HOPMATHUBHBIX pPacyeToB
(Ta6:1.5.7), TPOXOAMT TMOYTH TApaJIeNbHO OMBITHOW AuarpamMme, MpPU 3TOM
HeJI0OIIeHNBAs BEJIMUMHY MTPOTHOOB B paCUETHOM CEYeHUH B cpeiHeM Ha 17%.

Tabnmna 2
CpaBHEHHE TaHHBIX YKCIIEPUMEHTAIBHBIX MCCIIET0BAHMUIM MO
ne(hOPMATUBHOCTH C TEOPETUICCKUMU pacueTaMu
ITporu6 JIBH B.2.6 —98:2009
Tum opasna M; fM4 far » MM .MM Nl -
0,5 1,54 2,13 1,38
MoHoIUTHOE 0,6 2,80 3,93 1,40
TepeKPHITHE 0,7 5,30 5,73 1,08
0,8 7,88 7,53 0,95

BbiBoabI:
1. Pa3pabotaHa MeTonuKka TMPOBEAEHHS AIKCIIEPUMEHTAIBHBIX WCCIIEI0BaHNUM,
BKJTIOUAOIIAst NCTIBITAaHNUS 00Pa31l0B MOHOJIMTHOTO MEPEKPLITHS HA U3THO.
2. Iomy4eHsl 3KCTIepUMEHTAIbHBIE TaHHBIE O MPOYHOCTH, TPEIIMHOCTOMKOCTH
" ne(opMaTUBHOCTU 00pa3iia MOHOJIUTHOTO TEPEKPBITUS W3 KepaM3UTOOETOHA Ha
MHOTOKOMTOHEHTHOM BSIKYILIEM U KBapLIEBOM TIECKE.
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3. B pesynbTaTte aHanu3a MOJYYEHHBIX SKCIEPUMEHTAJbHBIX JAHHBIX ObUIH
BBIBJICHBl ~ XapakTepHble  OCOOEHHOCTHM  HaMpsHKeHHO-Ie(OpMUPOBAHHOTO
COCTOSIHMSI, OKCHEPUMEHTAJIbHbIE BEJIUUYUHBI  OTHOCHUTENBHBIX  MPOAOJIBHBIX
nedopmaumnii ©6eToHa TO BBICOTE CEUEHMs, OMBITHbIE 3HAYCHWS HATrPy3KH
TPEIMHOOOpa30BaHNsl, IIMPUHBI PACKPBITUSI TPELINH, MPOTHOOB M BEIWYHMH
pa3pylaromeii Harpy3KHu.

4. Pa3paboTaHHas KOHCTPYKLMS MOHOJHUTHOTO TEPEKpBITHs oOnamaeTr -
JIOCTaTOYHOW MPOYHOCTBIO, KECTKOCTBIO M JOJTOBEYHOCTHIO M MOXKET OBITh
pEeKOMEHI0BaHa JUlsl MPUMEHEHHUS B CTPOUTENBCTBE MAJIOITAKHBIX OOIIECTBEHHBIX
W KWIBIX 3JaHUH, a TAKXKE NPU PEKOHCTPYKLMH.
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