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YCWIEHUE U3I'NBAEMBIX KEJIE3OBETOHHBIX {(OHCTPYKHI/IIZ
YIJIEIINTACTUKOBOU APMATYPOU

E.H. BA/TA/IOBA
(Ilonoukuii zocyoapcmeennulii yHugepcument)

IIpeocmasnensvl pe3yibmamul IKCHEPUMEHMANLHBIX UCCIEO08AHUL MHO2ONYCMOMHbBIX JHCENe300emOHHbIX
RAUM, YCUNEHHbIX NPUKIEUBAHUEM 68 PACHAHYMOU 30He OONOIHUMENbHOU apMamypul 8 guoe Y2aeniacmuKosbix
naacmun muna Sika CarboDur H514 u Sika CarboDur S512. Cnoco6 ycunenus snemenmog nymem npukieusa-
HUsL OONOJIHUMENbHOU Y2IeNnIACMUKOBOU apMamypbl mpebyem muamenbH020 UCCIe008aHUs GONPOCO8 NPOUHO-
CMU, HCeCMKOCIU, MPEeWUHOCIOUKOCIU YCUTEHHbIX KOHCMPYKYUL, HANPAHCEHHO-0eDOPMUPOBAHHO20 COCTNOS-
HUsL MAMepuanos KOHCMpPYKYUU U 31eMeHMOo8 YCUNEHUS.

B muposoii npakmuxe npu pemonme u pekoHCmpykyuu cyujecmsyiouux oovexmos c¢ 1991 eooa npumens-
emcs cucmema yCuieHusi Koncmpykyutl yeneniacmuxosvimu mamepuanamu Sika CarboDur. B naweii cmpane
cucmema mamepuanog Sika CarboDur ucnonvsyemcs cpagnumensno He0agHo, 0OHAKO Yce UMEECMCsi ONnblm
NPUMEHEeHUs Y2NenaAaCMUKO8bIX JeHm NPU YCULEHUU HeCyuux KOHCMPYKYull MOCMOG (Hanpumep, nponemHo20
cmpoenust agmooopodicHo2o mocma uepes Heman na mpacce M1 «Bpecm — epanuya Poccutickoti @edepayuuy)
U nepexpulmull psoa eparicOaHCKUX 00beKmos (8 mom yucie nium nepekpulmuil mop2oso2o ooma «Koanosuuuy,
pueeneit [lsopya cnopma 6 2opode Murcke).

Beenenue. Ecnu necsitunerne Ha3a[ OCHOBHBIMH PEKOHCTPYHPYEMBIMU COOPYKCHHUSAMH OBLTH OOBEKTHI
MPOMBIIIICHHOTO KOMIUIEKCA, TO Ha HACTOSAIINI MOMEHT PEKOHCTPYKIHNS B OOJBIION CTEIICHH 3aTparuBaeT 00b-
eKThl TPAXKIAHCKOTO W HKWIHIIHOTO CTPOUTENBCTBA. PEKOHCTPYKIMA, Hpecienys Lelb NepeoOopyaoBaHUs U
MEepeIUIaHUPOBKH [TOMEIICHNH, HEIPEMEHHO BJICUeT 32 COOOM pelleHHe BONPOCOB JalbHEHIeH IPUTOAHOCTH K
9KCIUTyaTaI[i CTPOUTENFHBIX KOHCTPYKIUH. 3adacTyio Hecyllue KOHCTPYKIIMH HCIBITBIBAIOT TIOCIIE PEKOH-
CTPYKLMH Harpy3KH OOJIbILIME, YeM JCHCTBYIOLIME HAa HUX J0 PEKOHCTPYKIMU. Kpome TOro, KOHCTPYKIUH TPH
HeONaronpHsTHBIX Ha HUX BO3ZACHCTBUAX MONYYaroT Ae(EKTHI, IPU HATUYUU KOTOPBIX BOCCTAHOBIICHHE TIPOYHO-
CTH U (WJIH) )KECTKOCTH KOHCTPYKIIMU BO3MOKHO JIMIIB IyTEM €€ YCUIICHHUS.

[Ipu perieHnn BOIIPOCOB YCHIICHUS aKTyaJIbHBIM SBIISICTCS BBIOODP CHOCO0A yCHIICHHMS, YAOBJIECTBOPSIOLIE-
TO Kak JKCIUIyaTal[HOHHBIM TpeOoBaHMAM (0OecredeHHe MPOYHOCTH, KECTKOCTH, JOJITOBEYHOCTH KOHCTPYK-
M), TaKk U TPeOOBAHUSIM TEXHOJOTMYHOCTH TPH IPOW3BOJCTBE PabOT MO YCHIIEHHIO, a TaKXe TPEeOOBaHUIM
3CTETHKH, YTO HanboJjee BaXKHO Ul 0OBEKTOB I'PaKAAHCKOTO M XKIJIMIIHOTO KOMILIEKCa.

Cpenu HecymMX KOHCTPYKUUI HEPEKPBITHH PEKOHCTPYUPYEMBIX 3[JaHHUN 3HAYUTENBHYIO JOJIO COCTaB-
JSTFOT KeJe300eTOHHbIE OaKK M IUINTHI, paboTaroye, Kak MpaBwio, Ha u3ru6. Ha HacTosmuii MOMEHT n3BecT-
HO JIOCTATOYHO MHOTO CIIOCOOOB YCHIICHHS M3rM0aeMBIX Kene300eTOHHBIX 3meMeHToB [1], addexTuBHOCTD HC-
MOJIB30BAHUS KOTOPBIX MOATBEPXKIEHA HIKCIEPUMEHTAIBHO M PEabHBIM OIBITOM NPUMEHEHHs MPU YCHICHHH
KOHCTPYKLIUI 3KCIUTYaTUPYEMBIX COOPY>KEHU.

OpmHUM U3 CIOCO00B YCUIICHHUS KOHCTPYKIUH SIBIAETCS YBEIUYCHHE TONEPEYHOTO CEYCHHUS JIEMEHTa ITy-
TEM YCTaHOBKH JIOTIOJIHUTEIIFHOM apMaTypsl ¢ 0OecliedeHHeM COBMECTHOM paboTHI MPUKICHBAHIEM.

BonpocaMu mpoyHOCTH M KECTKOCTH M3THOAEMBIX KeJIe300€TOHHBIX 3JIEMEHTOB C MTOBEPXHOCTHBIM ap-
MHUpPOBaHHEM B Halllel CTpaHe W 32 pyOe:KoM 3aHMMAarOTCs okoio 45 — 50 ner. 3a yKa3aHHBIH TepHOJ BpEMECHU
MPOBEAEHBl UCCIEI0BAHUS MPOYHOCTH U JKECTKOCTU KOHCTPYKLHH, YCHIICHHBIX NPUKJIECHBAHHUEM CTEPIKHEBOU
NPOKATHOM apMaTypoil U IOJOCOBOI CTaH, IPU BO3ACHCTBUY CTATHYECKUX M AWHAMHYECKHX Harpy3ok [2]. Uc-
CJIC/IOBAHUSIMU TTOJTBEP>KACHA BO3MOKHOCTH YCHJIEHHUSI M3TMOaeMbIX >KeJIe300€TOHHBIX 3JIEMEHTOB METOAOM
BHEIIIHETO apMHUPOBAHUS KaK 110 POJIETHOMY MOMEHTY, TaK M IO IONEPEYHOI CUIIe B 30HE Cpe3a.

OnHaKo CyIIECTBEHHOE BIMSHHE Ha COBMECTHYIO PabOTY CKIEEHHBIX 3JIEMEHTOB OKa3blBAaeT aHKEPOBKA
KOHIIOB BHEIHEH apMmarypsl [2]. B uccienoBanHbix o0pasiax oHa Obiia obecieueHa yCTpoMCTBOM 13 apMaryp-
HBIX CTEpXKHEH MOJYKPYIJIbIX KPIOKOB Ha OOKOBOW MOBepXHOCTH Oanku [3], MpHUKIEHBAaHHEM IONEPEUHBIX
CTaJIFHBIX JIMCTOB C MOCIETYIONINM UX 3aTHO0M Ha HIDKHIOIO TpaHb 0anku [4] MiIu Ipu MOMOIIH MPUBAPEHHBIX K
KOHIIaM CTaJbHBIX 3JEMEHTOB YCWJICHHS IITHIpEH W3 apMaTyphl NMEPHOANYECKOTO MPOQIIIL, 3aKPEIUIIEMBIX B
TPOCBEPIIEHHBIX OTBEPCTHAX OeTOHA GaIKK Ha SMOKCHIHOM Kiee [5].

OcHoBHas yactb. Okouo 40 net Hazan B ['ocy1apcTBEHHOM LEHTPE UCIIBITAHUN U UCCIIEIOBAaHUN Mate-
puanoB (EMPA) B {ro6ernopde (IlIBeinapus) mpuMeHWIN Ui YCHICHHS CTPOUTEIBHBIX KOHCTPYKIMH IIIa-
CTHHBI, H3TOTOBJICHHBIE M3 TTOJMMEPOB U apMHUpPOBaHHbIe yriaeponubiMu BosokHamu (CPRF) [12]. Nansueiime
UCCIIe0BaHus, ocylnecTisieMbie Gupmoii Sika AG, nipuBey K co3qanuio cucteMbl yeuiaenus CarboDur, kom-
TIOHEHTAMH KOTOPOH SABIISFOTCS yriernactukoBbie teHTsl Sika CarboDur u smokenansriii kieit Sikadur-30.

Jlentnr Sika CarboDur npemcraBisiror coGOi yriepoaHbIe BOJOKHA, CKIEECHHBIE 3MOKCHIHOM CMOJIOM
(0OBEMHOE CcOmepIKaHue YIIIEPOAHBIX BOJOKOH Ooniee 68 %). Brimyckarorcss Tpu tuma jent Sika CarboDur S,
Sika CarboDur M, Sika CarboDur H, orinuarommecss GU3MKO-MEXaHHYECKHMMH XapaKTEPUCTHKAMU (IIPOYHO-
CTBIO Ha PACTSHKCHUE, OTHOCUTENIbHBIMH 1e(pOPMALMAMHE, MOJYJIEM YIPYTOCTH, INIOTHOCTHIO) [12].
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Cucrema Sika CarboDur mMoxeT ObITh IPUMEHEHA KakK JUIS YCHIICHHUS JKeJIe300€ TOHHBIX (OCTOHHBIX), TAaK
U CTaJIbHBIX M JCPEBSHHBIX KOHCTPYKLMH, paOOTaIOIMX Ha W3rH0, NEHTPAILHOE PacTsHKEHHE, BHELECHTPEHHOE
C)KaTHe M PacTKEHHE, CPE3.

OCHOBHBIMH MperMyILiecTBaMU cucTeMbl ycunenus Sika CarboDur sierstrotes:

- He0OIBIIION COOCTBEHHBIN BEC,

- IPOCTOTa TPAHCIIOPTUPOBKH MaTepHaa;

- IOBOJBHO TPOCTON CHOCOO MOHTaXKa JICHTHI (HE TpeOyeTcs MCIOIb30BaHUE TSDKENIOTO 000pYHIOBaHHUA,
MOJIEP )KUBAIOIIHX OTIOD);

- BO3MOKHOCTh BBEACHHSI KOHCTPYKIMX B SKCIUTYyaTAILHIO [0 UCTEYCHHNH KOPOTKOTO BPEMEHH C MOMEHTA
ycuneHust (P KCIIOIb30BaHUK crielanpHoro yerpoiictea Sika CarboDur Heating device, no3sossitomero un-
TEHCU(HULIUPOBATH IPOLECC MOIMMEPU3AINN TTOKCHIHOTO KJIesl TyTeM HarpeBaHUs, Kiei HabupaeT HeoOXonu-
MYI0 IPOYHOCTSH uepes 3...4 yaca);

- BO3MOXKHOCTbH BBIOOpA JICHT C Pa3IMIHBIMHU (PH3NKO-MEXaHNIECKUMHU XapaKTEPUCTHKAMHY;

- BBICOKAs MPOYHOCTh HA PACTSDKEHUE TIPU JIOCTATOYHO BbICOKOM MozyJe yrpyroctH (fx > 1300...2800 MITa,
E > 165000...300000 MITa);

- BBICOKAsl YCTAJIOCTHAsI IPOYHOCTB;

- BO3MOXKHOCTH IPE/IBAPUTEIHHOTO HANPSKEHUS JICHT;

- BO3MOXKHOCTh MOKPBITHS 3JIEMEHTOB YCHJICHHUS 3alUTHBIME MarepuaiamMu Oe3 MpeaBapUTebHOMN Moj-
TOTOBKH ITOBEPXHOCTH;

- KOPPO3UOHHAS CTOWKOCTH YIJICIIaCTHKA.

Henocratkom cuctemsr Sika CarboDur sBisercst To, 4TO IPH yCHICHHH YTJICIUIACTHKOBBIC JICHTHI CIICTY-
€T 3alMIIATh OT IPSIMOTO BO3ICHCTBUS COJHEYHOTO CBeTa (yIbTpaduoIeTOBOro u3nyueHus) [12].

B 1990-x rogax ¢upmoii Sika npoBeneHa cepust UCTIBITAHHIN KeNe3006 TOHHBIX KOHCTPYKIUH, YCUIICHHBIX
MPUKJICUBAHUEM JIOTIOJHUTEILHOM apMaTyphl U3 YIJIEJIACTUKOBBIX JICHT, Ha JISHCTBHE M3rHOAIOIEro MOMEHTa
OT CTaTHYECKON W TMHAMUYECKOW HATPY3KH, a TAaK)Ke Ha JeHCTBHE MONepeyHbIX cuiI [6, 7]. B kadecTBe 00pa3mnos
JUISl UCTIBITAHHSI HA NEWCTBHE M3rHOAOLIero MOMEHTa OBbUIM NPHHSTHI KeIe300€TOHHBIE IUIUTHI MONEPEYHOro
ceuyennst 200(h)x750 MM, pacueTHbIM mMpoJeToM 3,76 M U kene300eTOHHBIC OAKH TaBPOBOTO MOMEPEUHOro ce-
YEeHUsI PACUETHBIM IPOJIETOM 6 M.

[TnuTel OBLIM YCHJICHBI MPUKJICHBAHUEM B PACTAHYTOW 30He ABYX miactuH tuma Sika CarboDur S512;
0aJK¥ — MPUKJIEHBAHNEM YEThIPEX IUIACTHUH TOTO XK€ THUIA. Y CHICHHE OCYIIECTBIIUIOCH Ha OOJbIICH YacTH IJTH-
HBI IpoJieTa 0e3 3aBe/IeHHsI IUIACTHH 32 TPaHH OIop.

B xoze nccneioBaHus ININT OBUTH ITPOBEJCHBI CJICTYIONINE UCIIBITAHUSL:

- NPUKJIEUBAHUE YTJIEMJIACTUKOBBIX IUIACTHH OCYIIECTBISUIOCh Ha IUIUTY, HOJABEPIHYTYIO BO3JEHCTBHIO
BHUOPALMOHHON HAarpy3KH M COXPAHSIOUIYIO KOJIeOaHHs B TE€UEHHE BCETO BPEMEHH MOJMMEPU3aINN KIles;

- WCIIBITAHME IJIMTHI Ha JIeHCTBUE CTATHUECKOI HATPY3KH.

Banku ObuM yCHIIEHBI IPUKIEHBAaHWEM IIIACTHH, 3aTE€M IIO/IBEPTHYTHI BO3/EHCTBHIO YCTAIOCTHOM
Harpy3kd (5 MHJTHOHOB IUKIIOB, aMILTATYAa Konebanuii — 150 kH, gactora — 4,4 T'ir), mociie 4ero T0BEACHBI 10
paspylIeHHs cTaTHYeCKHM HarpykenueM. [lepen ycuennem Oanku ObLUTH ITOJIBEPTHYTHI BO3/ICHCTBUIO CTaTHIE-
CKOM Harpy3KH JI0 NMOSIBJIEHHs NEepBbIX TpenuH. [locie pa3rpy3ku HabII01a10Ch 3aKPhITHE TPEIHH.

Pe3ynbTaThl HCTIBITAHUH TIOKa3aIIH:

- pa3pyllieHHe XeJie300€TOHHBIX KOHCTPYKIHMH, YCHJIEHHBIX INPHUKJIEMBaHHEM B PACTSAHYTOW 30HE Yr-
JIETUTACTUKOBBIX TUIACTHH, TIPOMCXOANT IPH JOCTIKCHUH HpeieNa MPOYHOCTH Ha pacTshKEHHE B IUIACTHHE (pas-
PBIB) MOCIIE TOCTHKEHUSI IIPeJieNia TEKyYeCTH B apMaType YCHIMBAeMOH KOHCTPYKIIUH;

- TBEpJEHHME KJIEEBOTO II1BA B YCIIOBUSIX BUOPALIMOHHOTO BO3/ICHCTBHS HE OKA3aJI0 BIMSHUS HA €T0 IIPOYHOCTb.

B 2007 rony B maboparopun kadeapsl «CTpouTenbHbIe KOHCTPYKIMKU» I1070IIKOro rocyaapcTBeHHOTO
YHHUBEPCHUTETA TPOBE/ICHBI UCTIBITAHUS KEJIe300€TOHHBIX MHOTOIYCTOTHBIX IIUT MIUPpHHON 720 MM pacueTHBIM
npojietoM 5,84 M, yCUIICHHBIX IPUKJICUBAHUEM B PACTSHYTOM 30HE yIJIEINIaCTUKOBBIX IuiactuH. [lnura I1-1 uc-
NbITaHA Kak dTajnoHHas1, 0e3 ycuneHus. [lmuter [1-2 u I1-3 ycuseHbl COOTBETCTBEHHO JABYMS IUTaCTHHAMH THMa Sika
CarboDur H514 (fw = 1715 MIIa, E = 280000 MITIa) u Sika CarboDur S512 (fi = 2465 MIla, E = 191000 MIIa).
YcuneHue T NPOU3BOAMIOCH 0€3 MX MpPeABAPUTENIHLHOTO HAarpyXeHus. [1IacTHHBI IPUKIICEHB! B NTPOJIETe Ha
qmHe 5,5 M (6e3 3aBeneHus 3a rpanu onop) (puc. 1).

OMBITHBIE TUTATHI JI0 UCIIBITAHNH BBIJICP)KUBAIUCH B HOPMAJIbHBIX YCIOBHUSIX B TEUSHHE TISITH JIET.

ITnuThl OBUTM U3TOTOBJICHBI M3 TSDKEJIOrO OETOHA, MPOYHOCTHBIC XapaKTEPUCTHKU KOTOPOTO OIpelelis-
JIMCh METOJIOM OTpbIBa cO CKaibiBaHueM pedpa npubopom I'TTHC-4 B coorBercTBHU C [8], a Takke MeTOIOM
MIACTUYIECKOU iehopMaIliy C IIOMOIIBIO ATATOHHOTO MoyioTKa Karkaposa [8].

B kauecTtBe pabouei poI0IbHOIM apMaTyphl ONBITHBIX IUIUT MCIHOJIB30BaJIaCh ropsiueKaTaHasi CTep)KHeBast
apmarypa rnepuoandeckoro npoduis nmpousBocTBa benopycckoro merauyprudeckoro 3aBoja kiacca S800 aua-
MeTpoM 12 mm. ITporieHT apMUpPOBaHUS ONBITHBIX IIUT A0 ycuiieHus cocTtaBisii 0,29 %. dusnko-MexaHndeckue
XapaKTepUCTUKU paboueil apMaTypsl [UIMT ONpPEEISUIUCh M0 Pe3ysibTaTaM HCHbITaHus 6-TH 0Opa3lioB Ha pas-
PBIBHO# MairHe B cOOTBETCTBHU C [9]. Pe3ysnbraThl onpeaeseHuss MEXaHUUECKHX CBOWCTB apMaTypbl CIEAyIo-
mue: fox =975 MIla, fy = 1115 MIla, Es = 200000 MITa [10].
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Puc. 1. Cxema onbITHEIX wat I1-2, I1-3

DU3HKO-MEXaHUUYECKUE XapaKTEPUCTUKHU YIIIEIUIACTUKOBBIX IJIACTUH ONpPEeNsIINCh 110 pe3yibTaTaM HC-
IBITaHUS 3-X 00pa3IoB Ha Pa3phIBHOM MammHe (puc. 2). [ npenoTBpaleHns: HapyIeHNUs! CTPYKTYPBI BOJIOKOH
TUIACTUHBI B I'yOKax pa3pbIBHOM MalllMHbI ObUIM MPUMEHEHBI CIELHalbHbIEe KPEIICHUs, COCTOsIIUE U3 4-X Me-
TaJUTMYECKUX TUIACTHH, IPUKJICCHHBIX STOKCHIHBIM KJIE€EM 10 KOHIAM YTJICIUIACTUKOBOM MumacTuHbl. st sryd-
HIEr0 CIEIUIEHUS METAIMYECKUX IUIACTHUH C YTIICIUIACTHKOBON MOBEPXHOCTH METAUTMYECKUX IUIACTHH OBLIH
BBITIOJTHEHBI IIEPOXOBATHIMH.
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Puc. 2. Pe3ynbraThl HCIIBITAHHUH yIiIeMIacTUKOBLIX uiacTiH Tna Sika CarboDur S512 u Sika CarboDur H514

OU3UKO-MEXaHIMUYCCKUE XAPaKTEPUCTHUKH MATECPUANIOB YCHIIMBAEMBIX IUTUT W IUTACTHH YCHJICHHS TIPHBE-
neHbl B Tabmmie 1.

Tabmuma 1
HomeHkiatypa, reoMeTpuiecKre pa3mMepbl CEUCHHI U XapaKTePUCTHKN MaTEPUAJIOB ONBITHBIX ILUTUT
udp Monepessoe Beron ApmaTtypa it Apmarypa ycusneHus
OIIBITHBIX ceuenme. bxh. M T fok, fik, Es, Iomnepeunoe fik, Es,
TIJTAT i i MIla MIla MIla ceuenne, bxh, mm | MIla MIla
-1 720%220 C®0/375 975 1115 | 2,0-10° - - -
-2 710%x220 C'83354 975 1115 | 2,0-10° 50x1,4 1715 2,8-10°
I1-3 700x220 C'8[375 975 1115 | 2,0-10° 50x1,2 2465 1,91.105
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OmBITHBIC TUIMTH! MCHBITHIBAIICE 110 OAHONPOJICTHON OaJIOYHOM CXeMe COCPEAOTOYCHHBIMY Harpy3KaMH,
MPWIOKEHHBIMH B UETBEPTAX MpoJjieTa. PeXuM HarpyKeHuUs! IUIUTHI OBbLIT CIIEAYFOLIMHA:

- moaranHoe (cTymeHsmu mo 0,1 OoT Harpy3KH, COOTBETCTBYIOIICH NPOYHOCTH IUIUTHI) HArpyXXeHHE O
MomeHTa, paBHOTO 0,7 Mggy;

- TIOJIHAs pas3rpys3Ka;

- Harpy>xeHue 10 MoMeHTa, paBHOro 0,7 Mgd;

- TO3TaNHOE Harpy)XeHue 10 MoMeHTa Mgg;

- TpU pa3a MOJHas pa3rpy3Ka-3arpys3ka 10 MoMeHTa Mgg;

- HO3TAIHOE HarpY)KeHUE 10 Pa3pyLICHHS.

PacueTHBIi MOMEHT, COOTBETCTBYIOIIUH IIPOYHOCTH IOIIEPEYHOTO CEUEHHMS IUIUT, OTPEJEIISIICS Ha OCHO-
Be nedopmannonHod mMoxenu [11] ¢ mcmomp3oBanmeM mporpammbl «bera». B pacder BBOAMIINCH IuarpaMMel
JnedopMUpOBaHKs MaTEPHAIOB ONBITHBIX IUINT HA OCHOBE SKCIEPUMEHTAIBHBIX JaHHBIX.

B mpouecce uCHBITaHHA HaNpsDKEHHO-Ie()OPMUPOBAHHOE COCTOSHHME OCTOHA M JONOJHHUTEIBHOU yT-
JIETUTAaCTUKOBOM apMaTyphl HCCIIEIOBAIOCH C TIOMOIIBIO TEH30PE3UCTOPOB ¥ MHMKATOPOB YacOBOTO THIIA, IIPO-
THO TUTUTHI U3MEPSUIICS C IMOMOIIBI0 Tpornbomepa ¢ meHoi aenenus 0,01 MM, MUpHUHA PACKPHITHS TPEIIUH — C
MOMOIIBI0 MUKPOCKOTa. Pe3ynbraTel U3MEepeHUi NpUBeIeHbI Ha PUCYHKaX 3, 4.

1 — mmra I1-1
2 — ra I1-2
3 — muTa I1-3
4 — ajim
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Puc. 3. 3aBucumMocTh poruda IIMTH OT U3THOAIONIETO MOMEHTA
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Puc. 4. 3aBUCHMOCTh OTHOCUTEINBHBIX JehopManuii
B IJIACTHHAX YCUJIEHHS OT U3rHOAI0IIero MOMEHTa

Jnst onpenernenus nedopMaiuii B IIaCTHHE YCHICHHS TEH30PE3UCTOPHI YCTAHABIMBAINCH HA TOJIOBHHE
ee JUTHBI ¢ maromM 250 mum (puc. 5, 6).

Paspymienne mthl [1-2, ycuieHHO# yriemacTukoBoii apmarypoii tima Sika CarboDur H514, npouso-
LUIO B pe3yibTaTe pa3pbiBa IUIacTUH. MccienoBaHue MOKa3aao XOPOIIYI0 CXOIUMOCTh 3KCIEPUMEHTAIBHOTO U
TEOPETUYECKOr0 MOMEHTOB pa3pylueHus MInThI (Tadu. 2). Ha HeckonbKUX 3Tanax, NpeJuecTBYOMIMX pa3pyLe-
HHIO, OBUT OTYETIIMBO CIBILICH MOTPECKUBAOIINI 3BYK. PazpylieHue MINTBI KIMENO XPYIKHNA XapakTep.
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Pazpymenne et [1-3 mpon3onuio mo KOHTaKTHOMY IIBY MEKAY OSTOHOM ONBITHON IUTUTHI U TNTACTHHOM
yeunenust tuna Sika CarboDur S512. MoMeHT OTpbIBa IUIACTHH HACTYIUIT TIPH HArpY3Ke, COCTaBIsttoneld 77 % ot
TEOPETHYECKOI Harpy3KH, COOTBETCTBYIOMICH IMPOYHOCTH yCHIeHHOH tumThl. Kak u B ciydae ¢ oot [1-2, pas-
pYLIEHHE UMeN0 XPYIKUil XapakTep, Mocie S-MUHYTHOM BBIIEPKKHU IO/ HArpy3KoH.
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Puc. 5. Pactipenenenne oTHOCHTENbHBIX Aedopmariuii o mmuHe mwiactuabl Sika CarboDur H514
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Puc. 6. Pacnipenenenue OTHOCUTENBHBIX AepopMmanuii o minHe ractiunsl Sika CarboDur S512

Tabmuua 2

ComocraBieHue ONBITHBIX U PaCUCTHBIX 3HAYCHHUA pa3pyuaroniero I/ISFI/I6aIOIII€FO MOMCHTA

[Iugp OMBITHBIX TUIAT MRr®*P, kH'M MRr®C, kH-m Mg&® | Mgele
I1-1 40,2 40,1 1,00
I1-2 69,4 69,5 1,00
I1-3 58,4 75,8 0,77
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[Ipy ncbITaHUM ONBITHBIX IUIHT, YCHJICHHBIX JOMOTHUTEIBHONW apMaTypoil, HabIr01anocs paBHOMEPHOE
pacmpesieneHue HOPMalbHBIX TPEIIUH 0 JUIMHE KOHCTPYKIMU B PacTSHYTOH 30He. TpeliuHbl B pacTSAHYTOM
30HE YCHJICHHBIX TUTUT 00Pa30BhIBAINCH C MEHBIINM IIarOM [0 CPABHEHHIO C 3TAJOHHOW ITHTOH (pHc. 7).

Puc. 7. O6muii Bug onbiTHEIX wut I1-1, T1-2, T1-3 mocie ucnbpiTaHuii

3akmouenue. CpaBHUTEIBHBIN aHAIN3 PE3YIbTaTOB SKCIIEPUMEHTANBHBIX HccienoBanuii ot I1-1, T1-2,
I1-3 mo3BouisieT cenaTh CleAyOLIHe BHIBOIBL:

- MPH YCHIICHHUU IUIUT MPHUKICUBAHUEM YTIIEIUIACTHKOBOM apMaTypsl IMPOU30IIIO0 yBEIHMUEHHE UX MPOY-
HoctH (B 1,73 u 1,45 pasa coorBercTBeHHO s tutut 11-2, T1-3);

- COOTHOIIIEHHUE HATrPy30K, IPH KOTOPBIX ONBITHAS [UINTA JOCTUTAET MPEIeNbHOTO Mporuoda, s it [1-2 u
I1-3 cocraBnsiet cooTBeTcTBeHHO 1,44 1 1,51 1O cpaBHEHHUIO € 3TANIOHHOH TunToM [1-1.

[IpoBeneHHBIE HCCIIEAOBAHUS ITOATBEP AN BOZMOXHOCT YCHIICHUS! H3TH0aEMBIX JKelIe300€TOHHBIX KOH-
CTPYKIMHA JOIOJTHUTENIFHON YTJICIUIACTHKOBOM apMaTypol IyTeM IpHKJIeHBaHUs 0e3 3aBEleHHS ee 3a T'paHH
OIIOp U JIOTIOJTHUTEIBHON aHKEPOBKH €€ KOHIIOB.

TpeOyroTcst IONOTHUTENbHBIE HCCIIEIOBAHUS C LIENbI0 pa3paboTKU MEeTo/a pacdyeTa MPOYHOCTH KOHTAKT-
HOTO IIBa B MECTE NPUKJICUBAHUS JOMOIHUTENBHON yTIeNIaCTUKOBOW apMaTypBhI.
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