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BBEJIEHME

OruecToikocTb ABASETCA O/HO u3 OCHOBHBIX XapakTEPHCTHK,
perjaMeHTHPYIOLIMX 00,1aCTh NPHMEHEHHS CTPOHTEJIbHBIX KOHCTPYKUMi. B nocaentee
BpeMs B KapKaCHOM CTPOHTENLCTBE [OJIYYHJIH LIHPOKOE  pPaclpoCTpaHEHHE
Kene300eTOHHbIE COOPHO-MOHOIMTHBIE EPEKPBITHS C NPUMEHEHHEM MHOTOIYCTOTHbIX
nauT. Hcnosib3oBaHHe YKa3aHHBIX KOHCTPYKUMH OKOHOMHYECKH ONPABIAHO M
TEXHHYECKH 3(Q(PEKTHBHO, OAHAKO WX TMPHMEHEHHE HEBO3MOXHO 0e3 OleHKH
OTFHECTOHKOCTH. 3ITO mnOTpeOOBAIO MPOBEAEHHS 3KCIEPUMEHTAIBHBIX OrHEBBIX
HCCJICIOBaHHH, BCECTOPOHHEr0 aHaIW3a CYUIECTBYIOLUIHX PacyETHbIX METO/HK.
Pelienuio BONpOCOB OrHECTOHKOCTH COOPHO-MOHOJHTHBIX MEPEKPbITHH KAPKACHBIX
31aHHH H METO/IOB MX OIIEHKH TMOCBALIEHAa HacToswas jaucceprauus. Paspaborka
METO/I0B OLEHKH OFHECTOMKOCTH COOPHO-MOHOJMTHbLIX [€PEKPbITHH MO3BOJMT
NOBLICHTH 6€30MaCHOCTb 31aHHH C HCMOJIL30BAHHEM YKA3aHHbIX KOHCTPYKLHH.

OBIIASA XAPAKTEPUCTHUKA PABOTDI

Ces3b paboThl ¢ KPYNHbIMH Hay4HbIMH NporpamMmamu, Temamu. PaGora
BBINOJIHEHA B paMKax 3a/laHHs roCyJapCTBEHHOH HAay4YHO-TEXHHYECKOH MpOrpaMmbl
2005-2007 rr. «O0O0UMTL ONBIT NPOEKTHPOBAHHA H CTPOMTE]LCTBA, PE3yJbTaThl
IKCNEPUMEHTAIBHO-TEOPETHYECKUX  MCC/IC/IOBAHHH, MpPOBECTH  JAOMNOJHHTENbHbIE
HCnbITaHus M ¢ yyerom Tpebosannii CHB 5.03.01-02, CHB 3.02.04-03 u pe3yabtatoB
OTHEBBIX HMCIbITAHHH BBLINOJIHHTL NepepaboTKy KOMIUIEKTa MPOEKTHO-TEXHHUYECKO#H
nokymentauun cepur 51.020.1-7, obecneuuB pacuivpenye 0ObEMOB BHEAPEHHS H
NanbHeriuee nosbiieHue PYEKTHBHOCTH 3AaHHH MAcCOBOTO Ha3HAYEHHS», HOMEp
rocyjapcTseHnoi  perucrpaunu  Ne2053337. Tlporpamma  KOOpAMHHpOBaNach
locynapcTBeHHbIM KOMHTETOM N0 HayKe H TexHonoruaM Pecny6nnku Benapych.

Lleas 1 331241 HCC/IEA0BAHHS

Llens pabomer — TONYYHTH IKCINEPHUMEHTAIbHBIC JAHHLIC MO OrHECTOMKOCTH
HOBBIX KOHCTPYKLHH ke/e300€TOHHBIX COOPHO-MOHOJIIMTHBIX NMEPEKPHITHH KAPKACHbIX
31aHHA C NPUMEHEHHEM MHOTOMYCTOTHBIX IUIHT, BbIABHTD MCXAQHH3M paspyLUCHHA H
NpENeNbHOE  HANPAKEHHO-ACPOPMHPOBAHHOE  COCTOAHHE  KOHCTPYKUWH  npH
CTaH/IapTHOM OrHEBOM BO3JACHCTBHH MOJ HArpy3koH, pa3paboTaTh NpeaTOKEHHS MO
TEOPETHYECKOH OLCHKE HX NMPE/IEIOB OFHECTOHKOCTH.

Jlasi A0CTHXKEHHA MOCTAB/ICHHOMN LIEJIH PEILEHDBI CIIC/LYIOIHE 3a0ayu:

1. PaspaGoTaHbl MeTOAHMKA JKCIEPHMEHTAIbHLIX HCC/ICAOBAHHI OTHECTOHKOCTH H
KOHCTPYKLHH KeNe300eTOHHbIX COOPHO-MOHOIHTHBIX nepekpbITHH c
MHOTOITYCTOTHbIMH IJIHTAMH, B TOM YHCJIE B COCTaBe GparMEHTOB KapKacoB 3/1aHH.




2. BBINOAHEHBl  DKCIEPHMEHTAILHBIE  HCCIEOBAHHA,  BHIABIICH Mexaumn:'
pa3pyleHHs W MPE/IETbHOE HANPHKEHHO-APOPMHPOBAHHOE COCTONHHE KOHCTPYKUHH
MpH  CTaHAApTHOM  OTHEBOM BO3/IEHCTBHH  NOA  Harpyskoif. YCTaHOBJICHBI
KOHCTPYKTHBHBIE OCOGEHHOCTH, ONPEEAIOUIME MEXAHH3M PaspyICHHS uccneyeMbIxX
NepeKphITHH.

3. PaspaGotaHbl pacueTHas MOAE/b, JIONOTHEHHA W PEKOMCH/AUMH B TEXHHYECKHE
HOPMAaTHBHBIC TPABOBbIC AKTHl [0 pacyeTy H KOHCTPYHPOBAHHIO omccrouﬁxux
KeNe300eTOHHBIX  COOPHO-MOHOJMTHBIX ~ MEPEKPHITHA  KAapKaCHBIX  3/IaHHH €
NpUMEHEHHEM MHOTONYCTOTHBIX TUIHT.

Obvexkm uccredoéanusi — xene3o0eTontbie COOPHO-MOHONWTHBIC NEPEKPLITHA
KapKacHbIX 3/1aHHii C IPUMEHEHHEM MHOTOMYCTOTHBIX TLIHT.

TIpeomemom uccae008anus ABIACTCS OrHECTOHKOCTh XKe/e300CTORHBIX COOpHO-
MOHOJIHTHBIX TIEPEKPHITH KAPKACHBIX 371aHHH ¢ IPHMEHEHHEM MHOTOMYCTOTHBIX MLHT.

BoiGop o00bekTa W MpEAMETa  HCCACAOBAHHA obocHOBaH uenocramqrioﬁ
H3y4EeHHOCTBIO OTHECTOHKOCTH %e1e300eTOHHBIX COOPHO-MOHOIMTHBIX MEPEKPLITHH C
MHOTONYCTOTHBIMH ILIHTAMH H OTCYTCTBHEM METOIHK PacyeTHOH ONEHKH HX MPE/Ic/I0B
OTHECTOHKOCTH.

Moo eHnsl, BBIHOCHMbIE HA 3AIIHTY:

|. MeroAMKa HATYPHBIX MCTBITAHWH W OKCIIEPHMCHTAIbHbIC JAHBIC no
OTHECTOHKOCTH  HOBBIX  KOHCTPYKIMH  Kene300eTOHHBIX ¢OOPHO-MOHOJIHTHBIX
NepeKphITH  KApKACHBIX 3MaHWH €  TIPHMEHEHHEM  MHOTOMYCTOTHBIX THT,
BKJTIOYAIONIHE NPEAEIbl OTHECTOMKOCTH, Pacnipeiic/icHHe TeMnepaTyp B apMatype
Getone, aeopMaLHH, a TaKkKe XapakTep paspyLiCHHs KOHCTPYKLUHH NMPH CTaHIAPTHOM
OrHEBOM BO3/IEHCTBHH.

2. TlepexpecTHO-0asouHas pacHeTHas MOJeNb OLCHKH OrHECTOMKOCTH cBOpHO-
MOHO/THTHBIX MEPEKPHITHI KApPKAaCHbIX 3aHHH C MPUMEHEHHEM MHOTOINyCTOTHBIX ILTHT
HA OCHOBE JKCTICPHMEHTAJIHHO YCTAHOBJICHHONO MEXaHH3Ma PaspyHICHHA B BHIC
06pazoBaNus NJIACTHIECKHX [IAPHHPOB B ONIOPHBIX H NPOIETHOM ce:qeuuux.

3. JIONONHEHHS W PEKOMEHAAUNH B TEXHHYECKHE HOPMATHBHBIC MPABOBLIC aKThl 10
pacuery W KOHCTPYHPOBaHHIO OIHECTOHKHX Kene300eTOHHBIX COOPHO-MOHOJIHTHBIX
NEepeKpHITHI KAPKACHBIX 3/IaHHH C IPHMEHEHHEM MHOTOMYCTOTHBIX MLTHT.

Jinaneiii  BKAAA comckarens. CaMOCTOSTENbHO BBINOJHEHH paGoThl 10
KOHCTPYHPOBaHHIO M MOJATOTOBKE K  MCIBITAHWAM  TUIOCKHX (parMeHTOB,
MHCTPYMEHTATLHBIC 3aMephl BO BCEX HCMbITaHWAX, 00paboTka W aHAIH3 Pe3y.bTaToB
HCTIBITAHUH, TEOPETHYECKHE HCCICNOBAHWA MEXAaHW3Ma Pa3pylICHHS H MPEICTbHOro
HANPAKEHHO-1CPOPMHPOBAHHOTO  COCTOAHWS  KOHCTPYKLHH, copmyIHpOBaHbI
NPEUIOKEHHA N0 pacyery W KOHCTPYHPOBAHHIO COOPHO-MOHONHTHBIX nepeKphITHH
(BKJIHOYAs PACYETHYIO MOJAENb OLEHKH [peaenoB OrHECTOHKOCTH, TIPE/UIOKCHHUA B
TEXHMYECKWE HOPMATHBHbIE MPABOBBIE AKThl, B MPOCKTHYIO JOKYMEHTAUMIO H B
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y4ebubiii npouecc). Llenb u 3anauu uccaenoBanuii cGopmyIHpPOBaHbl COBMECTHO €
Hay4YHbIM DYKOBOZMTENEM — KaHI. TexH. Hayk A.WU. Mopauuem, npu y4yacTHH KaHa.
TexH. Hayk @M. Kacneposa. CosmectHo ¢ B.H. Benesnuem, A.C. KiumosuueM,
A.A.UITbIXOM W Hay4HbIM pYKOBOAHTENEM TMPOBEAEHbl IKCIECPHUMEHTAIbHBIE
uccnenosanus. CosmectHo ¢ B.M.KoneGoit u  H.H.IloneBosodi nposeaeHs
HCCIIENI0BaHHA 1eOPMALIHOHHBIX XapaKTEPUCTHK OeToHa.

AnpoGauus pe3yabTaroB aAuccepraund. OCHOBHbIE Pe3yabTaThl JMCCEPTALHH
A0JIOKEHbl M OOCYXJEHBl Ha CEAYIOWHX KOHpepeHUMAX M  CeMHHapax:
Mexaysapoaso# HayuHo-npakTHYeckoi koHpepenuun «[loxkapHas M TeXHOreHHas
6esonacHOCTb» (r. Yepkaccsl, 2005 r.); Hayuyno-npaxktuueckom CeMHHape
«OrHecToiKOCTb  CTPOMTE/IbHBIX ~ KOHCTPyKuMi. Ilpobnembl, nyTH pelueHus»
(r. Munck, 2006 r.);  HayyHo-texuuyeckom cemHHape «Meroasl pacyera M
NPOEKTHPOBAHHA CTPOMTE/bHBIX KOHCTPYKLHH COBPEMEHHBIX 34aHHH M COOPYKCHHIH»
(r. Munck, 2006 r.); IV MexayHapoaHoi — Hay4YHO-NPAKTHYECKOH KOHQEpPCHUHH
«Ype3BblyaliHble CHTyalUMH: NpeaynpexiaeHHe H JHKBHAauus» (r. Munck, 2007 r.);
XX Mex/lyHapoJHOH — Hay4HO-NpaKTH4YeCKoH KoHQpepeHuun «McTopHueckne M
COBPEMEHHBIE aCHEKThl PELICHHA NpoOJIeM TroOpeHMs, TyleHus M obecrneveHHs
GesonacHocTy mozei npu noxapax» (r. Mocksa, 2007 r.); MexayHapoaHoO#H Hay4HO-
npakTHueckoi kondepenunn «[loxaphas GesonacHoctb» (r. Uepkaccs:, 2007 r.);
MexayHapoiHo#  HAYYHO-NPAKTHYECKOH KOH(EpPeHIHH «AKTyalbHble MpobaeMsl
noxapHoi  Gesonackoctd»  (r. Mocksa, 2008 r.); MekayHapoAHOH  Hay4HO-
npakTHueckoi  koHdepeHunn «[loxapHas Oe3omacHOCT M OXpaHa Tpyaa»
(r. Yepkaccnl, 2008 r.).

Ony6/1MKOBAaHHOCTL  Pe3ybTATOB AHcCepTauuH. OCHOBHBIE MMONOKEHHUS
JMcceprauny onybaukoBanel B 12 nevaTHbix pabotax, B TOM uHcie: 6 cratei,
COOTBETCTBYIOMMX NyHKTY 18 TlosokeHHs O NpHCY)KACHHH YHEHBIX CTeneHeil H
NPHCBOCHHH YueHbiX 3BaHuii B PecnybGinke benapych, obwmm obvemom 3,35
aBTOPCKHX JIHCTOB (M3 HUX Oe3 coaBTOPOB — 2 CTaThH), a Takke | CTaThs U 5 Te3ucoB
JI0K/1A710B B COOPHHUKAX Hay4HbIX TPYAOB MEK/IYHaPOAHbIX KOHPEPEHUHH H CEMHHAPOB.

Crpykrypa v o6bem auccepramuu. JlHccepTailus COCTOMT M3 BBEACHHUS, 00Iel
XapaKTepPHCTHKH paboThl, YEThIPEX IJIaB, 3aKTOUeHHS, GHOIHOrpaduyecKoro cnucka u3
113 naumenoBaHuii, BK/IIOYas cOOCTBEHHBIE MyGIHKALMH, 2 NPUIOKEHHH, 65 PHCYHKOB
v 7 tabauu. Tlosnmwiii o6bem auccepraumu coctasaser 121 crpamuua. O6bem,
3aHHMAEMbIH HIUIIOCTPAUHAMH, TabNHUAMH, TPHIOKEHHAMH, COCTaBseT 36 CTpaHuLL.




OCHOBHOE COJAEP) KAHHE

Bo BBeleHHH HIIOKeHO OGOCHOBaHMe BhIGOpa npeaMera W 00bekTa
HCCIIC/IOBAHHS, 2 TAKKE aKTYAILHOCTH Hecae1yeMoli npobrembt.

B o6meii xapakTepucTHke paGoThi cHOpPMY/IHpOBaHA [E]b HCCICNOBAHHA W
onpenesieHsl 3a1auM JINCCEPTAUHM, MPHBEACHbI OCHOBHBIC HAYWYHBIC MOJOKEHHA,
BLIHOCHMbIE Ha 3aUIHTY, NPEICTaB/leHbl CBelenna 06 anpobaunn 1 onyGIHKOBaHHOCTH
pe3y/bTaTOB HCC/IE0BAHHH.

llepsas raaBa TOCBAlIEHA OCOOEHHOCTAM  KOHCTPYKTHBHBIX peleHHi
COBPEMEHHBIX Ke/Ie300ETOHHBIX NEPEKPBITHH H npo6iemam WX OrHeCTOHKOCTH.

B pa3sBHTHE COBPEMEHHBIX KOHCTPYKTHBHBIX CHCTEM 31aHNH 3HAYUTENBHBIH BKJIAL
sueciu AL Bacunses, B.M. Jlosramok,  A.D. Jlopdpman, J1.H. JlazoBCKHi,
B.W. Jlenckuii, H.I Markos, H.B.Hukutun, JLJL IMausws, [".IT1. [TacTyuIkos,
T.M. Menonba, A.C.Cemuenkos u ap. MeTojiam pacyeta KOHCTPYKTHBHBIX CHCTCM
nocssimens  pabotst  C.B. Bocakosa, T1.®. JIposnosa, B.H. Jlepxaua, H.A. Paxa,
C.J1. Cemenioka, B.B. Typa n ap.

CoBpeMeHHbie COOPHO-MOHOJIMTHBIC CHCTEMbI Pa3/HualoT B OCHOBHOM no
crocoGaM CO3TaNHS HEPa3pIBHOCTH cOOpHOTO jkene3obeTona. MoHonuTHBIH OeToH
. HCMOJIb3yeTcs JUIA 3a/Ie/IKH LIBOB H OTKPBITBHIX nonocreit — «KVYB», «[Tnacrbay»,
«AMC»; s HapammBauus paGoyed BBICOTHI CCHCHHS (NpUMEHEHHE HECHEMHOMH
onanybku) — «<SARED», «Deskensystem», «Spanlight», «Filigree Wideslab System»,
«OMNIDES», «Elemendeckenpllotten», «YeGokcapckoe CMK]L»; a Takke B KayecTse
HECYUIHX D/IEMEHTOB (MOHOJHTHBIE DHIelH), NEPENAIOUIHX HArPY3KH Ha KOJIOHHBI
kapkaca — cepust 51.020.1-7, «Coun», «SARED», «Contiframe», «Dycore».

C6OpPHO-MOHOJIHTHOE MEPEKPHITHE  KapKacHbIX snanuii cepun  B51.020.1-7 ¢
NPHMEHCHHEM MHOTOMYCTOTHBIX TUIHT ABISCTCA COCTABHBIM 3neMeHTOM  cBOpHO-
MOHOJIMTHOTO  PaMHO-CBS3€BOTO  Kapkaca  MHOTNOITXHBIX 3panmii.  Kapkac
npescrasaser coboi NPOCTPAHCTBEHHYIO MHOTOKPATHO CTATHHECKH HeonpeaeaHMYIo
KOHCTPYKLHIO, pasMelienHylo B o0beme 31aHWS M BOCTIDHHHMAIOUIYIO  BCE
NPHJIOKECHHBIE TOPH3OHTAIBHBIC H BEPTHKAIBHBIC HArPY3KH (pucyHok 1). TepekpbiThs
B Kapkace, KaK NpaBuo, 1ockue. OHH BKIIOYAIOT COOPHBIE MHOTOMYCTOTHBIE MUIHTLI
BBICOTON 220 MM, MOHOJHMTHBIE HECYUIME M CBS3€BBIC XKee300€TOHHBIC PHIE/H.
PHre/n, CKphIThie B IIOCKOCTH NEPEKPHITHS, BBINOIHEHB! HEPA3PE3HBIMA H PA3MCLLCHBI
BO B3AMMHO MEPNEHIUKYJISPHBIX HANPaBJICHHAX HA BCIO JUTHHY H LUHDHHY 3/1aHHA. B
y3ax nepeceyeH i OHW ONepThl Ha KOJOHHbI H KECTKO 00bEIHHEHbI ¢ HAMH.

a— o0wwmii BuA KapKaca; 6 — CCHEHHE NEPEeKPBITHA, BHA MO CTPENKE A,
| — KOJIOHHBI; 2 — COOpHBIE MHOTONYCTOTHbIE ILUIHTBI; 3 — HECYILME PHICIH; 4 — CBA3CBBIC PHIE/H; 5 —
MEXIUIHTHBIC WBbI OMOHOIMYHBAHKA; 6 — BEPTHKA/IbHBIC Ha(ParMbl JKECTKOCTH;
7 — GETOHHBIC WINOHKH; 8 — apMaTypa IIHT; 9 — CKBO3HAA apMATYPa 3aTKEK
KpaiHHX S4CCK NEPCKPBITHA
Pucynok 1 - IlpanuunuaibHas KOHCTPYKUHA Kapkaca cepun 51.020.1-7

MHOronycToTHbie NAKTH Pa3MELLEHbl IPYNNaMH B KaX10H suelike, OKaliM/ICHHO}H
MOHOJIHTHBIMH pHreasmMu. Mexay co6oii cOopHbie MIHTbl 00beAHHEHb! MEXIUIMTHBIMH
weamu. [lo TOpuaM MHOromycTOTHbIE MUIMTHI ONEPTHl HA GOKOBBIE MPaHH HECYLIMX
pHreseii nocpeacTBoM OETOHHBIX WINOHOK, BBINOJHECHHBIX 330JHO C PHIEISMH H
PasMEILEHHBIX B OTKPBITBIX MO TOpLUAM IJIMT fycrotax Ha riayouHy 100+10 mm. B
MEXIUIMTHBIX IIBAX PpAacnojaraloT BEPXHIO H HHXKHIOK CKBO3HYKO apMarypy,
33aHKEPEHHYIO 110 KOHLUAM B MOHOJIWTHOM Oerone Hecymwux pureneii. KoHcTpykuus
NEPEKPHITHH  NPEJYCMATPHBAET TaKKE Pa3sMELUCHHE MHOTOMYCTOTHBIX IUIHT €
YIWHPEHHbBIMH MCKIUIMTHBIMH  LIBAMH, BbIIIOJIHCHHE JIOMOJIHHTENLHOTO BEPXHEr0
MOHOJIHTHOIO €108 OeToHa 3a0AHO C PHICIAMH M MEXKIUIMTHBIMH  ILIBAMM,
COAEPXKALUErO apMaTyPHYIO CETKY.

Jlis yka3aHHbIX MEPEKPbITHH OTCYTCTBYIOT AaHHBIE MO HX paboTe IPH OrHEBOM
BO3/I€HCTBHH MO/ Harpy3KoH.

Ha ceroansmmuii IeHb HAKOIUICH 3HAYMTENbHBIM ONBIT 110 OFHECTOHKOCTH
H3rubaemMpIX KeNe300€TOHHbIX KOHCTpYKUWH. HccnenoBanusm B 3T1oit  obnact




nocesimenst  pabotsr AWM. Skosnesa (BHUHMIIO), ®.E.Turmana (6. LIHUHIIC), -

B.T. Besosemkuna,  3.J1. 3atynosckoro,  C.®. Knosanwua,  H.C. Ky3neuosoi,
A.®. Munopanosa,  A.B.HudontoBa, K.A.Caiinynnaesa, B.B. Conomonosa
(HUWXB), A.B.Tlamaionosa, E.B.Kowucessi, A.B. INyesmnuesa, B.M. Poiitmana
(MI'CY), CJI. ®omuna, (XI'TYCA), B.E.JleBntckoro (MHUHUT), HU.WU.Tlonesoasi
(KWM, Benapycs) a takke A.H.Gustaferro (Prestressed Concrete Institute, CILA),
J.H.H. Fellinger (Delft University of Technology, Hunepnanasi), N. Andersen (Danish
Institute of Fire Technology, [lanus), T.Lennon (Building Research Establishment
BeankoGpuranms), A.Buchanan (University of Canterbury, Hosas 3enanaus) 3a
pybexom.

0G630p MTEPATYPHBIX HCTOYHHKOB M TEXHHYECKHX HOPMATHBHBIX MPABOBBIX aKTOB
nokazan, 4To  COOPHO-MOHOJMTHBIC — KEN€300CTOHHBIE  UIOCKHE  MEPEKphLITHA
MHOTOATXKHBIX KapKaCHBIX 3AaHHIi ¢ MpuMeHeHHeM COOPHBIX MHOTOMYCTOTHBIX TITHT
ABASIOTCA HOBBIM BHAOM KOHCTPYKIIHii, COUCTAIONMM B ceGe mpenmyinectsa cOOpHbIX
¥ MOHOJMTHBIX KOHCTpYKuHii. CyIECTBYIOUHE IKCIEPHMEHTATBHBIC H TEOPETHHCCKHE
JIAHHBIC 110 OTHECTOWKOCTH HE TMO3BOJIAIOT OLEHHTh HX OTHECTOHKOCTh. ITO
NoTpeGOBAIO NPOBEICHHA OTHEBBIX HCMBITAHHH YKa3aHHBIX KOHCTPYKIWHii, pa3paboTku
JNONONHEHHI M PEKOMEHJauWii Mo pacyeTy W KOHCTPYHPOBaHHIO OrHeCTOHKHX
KeNe300eTOHHBIX ~ COOPHO-MOHONHTHBIX — TMCPEKPBITHH  KapKacHbIX 31aHui ¢
NPUMEHEHHEM MHOTOMYCTOTHBIX TUIHT.

Bo BTOpOii riaBe H3/I0KEHbI METOAHKA IKCTICPHMEHTAIBHBIX HCCE/I0BAHHH H
TeMIEPaTyPHbIE PEKHMbI HCTIBITAHHIA.

MeTtoauKa  IKCTIEPHMEHTATbHBIX  HCCEN0BaHHHA paspaborana  aBTOPOM
JMCcepTaliK B coctase rpynibi cneunanucros PYIT «Muctutyt beaHUUC» uw HUU
16 u YC MUC Pecnybauku benapyce.

JKCNIEPHMEHTATbHBIE WCCIE0BaHHA NpoBeieHsl B jBa dTana. [lepsblif dTan
NpeayCMaTpHBal HATYPHBIE OTHEBBIC HCTBITAHHA (PPArMCHTOR KapKaca ¢ pasHiHbIMH
BAPHAHTAMH KOHCTPYKUHH MePEKpLITHH, HKECTKO OOBCAHHEHHBIX co  COOpHBIMH
Kene300eTOHHbBIMH  KONoHHaMH  mno  yraam. llenblo  MCnBITaHWi  sBISIach
IKCIEPHMEHTATbHAA OlIEHKA OFHECTOHKOCTH COGOPHO-MOHOIMTHOTO 'MEPEKPHITHSA B
COCTaBe Kapkaca, BbisiBJIEHHE MCXaHH3Ma Pa3pyIeHHs, NOJyHEHHE OMBITHBIX JIAHHBIX O
BJAMAHWM TPAHHYHBIX YCJIOBHH 27EMEHTOB H Y3JI0B Kapkaca Ha npeacs OTHECTOHKOCTH
cGOPHO-MOHOMUTHBIX TIepeKpbiTHii. BTOpo# 3Tan npeaycMaTpHBal HCCICA0BAHHE
OT/IETbHBIX CBOGOIHO ONMEPTHIX MIOCKHX (PPArMeHTOB BAPHAHTOB COOPHO-MOHOTHTHBIX
nepekphITHii B J1aBOPATOPHBIX YCJIOBHAX € LETBIO OLEHHTH paGoTy conpsKeHHH
cOOPHBIX MHOTOMYCTOTHBIX ILTHT H MOHOJHTHOIO OKaHMICHHS CcOOPHO-MOHOJIUTHOTO
NepeKpsITHS B  YCJIOBHAX CBOGOAHOrO OMHMpaHHs W  CTAHIAPTHOrO  OTHEBOMO
BO3/IeHiCTBUS.

Ha uepsom >tane GbiiM CnpOeKTHpOBakbl, MOCTPOEHbI H HCMBITAHBI UETHIPE
OINBITHBIX MOAHOMACIUTAOHBIX parMenTa CGOPHO-MOHOAMTHOTO KapKaca (PHCYHOK 2).

| — HeCywmii purens, 2 — MHOrONMyCTOTHaA KT,
3 — cBa3eBblil pUIe/ib, 4 — KOIOHHA, 5 — ApMUPOBAHHBIN OETOHHBIH CIOH, 6 — (yHaamenT,
7 - cTenoBoe orpakacHue, 8 — 6ETOHHOE OCHOBaHHE, 9 — CTPAXOBOUHbIC Onopsbl '
Pumckumn undpamu 0603Ha4CHb HOMEpa PparMeHTOB
Pucynok 2 — Ousitibie GparMentsi cOOPHO-MOHOIMTHBIX KAPKACOB

Kaxapiii - dparment npeactasiasi  coGoii  HesaBucHMylO  sueiiky Kapkaca,
OT/E/NEHHYIO OT COCEAHHX ()PArMEHTOB W OKpYKAlOWEH cpeabl CIIOWHON CTEHOH
AYEHCTOOCTOHHBIX KaMHEH Ha pacTBOpe, C ABEPHBIM H OKOHHbIM npoemami. Kaxias
AYeHKa BKIIOYa1a cO0PHBIE XKe1e300eTOHHbBIE KONOHHBI, 3a/1e/1aHHbie B yHIaMeHTax,
BADHAHT COOPHO-MOHOJMTHOIO MepekphiTHi. B mpenenax kaxaoro dparmenta
00pa3oBbIBA/ICA H30/IHPOBAHHBIH OTCEK, NPEACTABAAIOWMA COGOH OrHEBYIO Kamepy.
CreHbl He NPENATCTBOBAIH BEPTHKATBHOMY MCPEMEIIEHHIO JIEMEHTOB COOPHO-
MOHOJIMTHOTO  NEPEKPBITHA.  KOHCTPYKUMS ~ OTCEKOB  MO3BO/SIA  MPOM3BOAMTH
TNO0YEPEAHbBIE HE3ABHCHMBIE OIHEBBIC HCTIBITAHHA KOKAOTO PpparmMenta 6e3 BAMSAHUS Ha
coceiHHe PparMeHTsi.

[lepekpbiTs  ONBITHLIX ~ PPArMEHTOB  Pa3iMuAIMCL  THNOM  COOPHBIX
MHOTOMYCTOTHBIX TJIHT, @ TAKXKE KOHCTPYKLHEH MOHOJIMTHBIX PHre/iel H MEXIUIMTHBIX
wBoB. [lepexpoiTus pparmenta kapkaca I u 11 BKIIOYQIH, COOTBETCTBEHHO, COOPHbIE
MHOIONYCTOTHBIE [UIHTBI arperaTHO-NOTOYHOro M Gesonamry6ouHoro Gopmosauus,
YJIOKEHHBIE BIJIOTHYIO Apyr K Apyry. [lepekpbitue ¢parmenta kapkaca Il skmouano




cOOpHBIE MHOTOMYCTOTHBIE TAHTHI GesonanyGouHoro (OpMOBaHHA, YJIOXKEHHbIE ©
ymupennsiMu  mBamu. [lepexpsitie  pparmenta kapkaca IV cooTsercTBOBatO
nepekpeiTHio ¢parmenta kapkaca I, HO ¢ JOMOAHHUTENbHBIM CIOEM MOHOJIHTHOTO
GeToHa ToMIMHON 60 MM CBEpPXY, BHINIOJHEHHOTO 3a0/1HO C PHIEJISIMH H MOXKILTHTHBIMH
samu. OnbiTHBIE GparMeHTsl ABJISIMCH Hanbonee XapakTepHBIMH NpPEACTaBHTEISMH
cepnu cGOPHO-MOHOIMTHOTO Kapkaca 3nauuii 51.020.1-7.

YC/I0BHS NPOrpeBa MpH  HATYPHBIX OFHEBBIX HCTIBITAHHSX NPHHUMATH TIO
I'OCT 30247.0 ¢ yuertom tpebosanuii Hopm noxaphoii Gesonachoctu P® HITh 233.
PasBUTHE TEMNEpPaTyphl TNOXapa BO BPEMEHH BHYTPH 00BEMOB QparMeHTOB
COOTBETCTBOBAJIO CTAHAAPTHOH TEMIIEPATypHOH KPHBOH, 4TO OBIIO AOCTHrHYTO
0AGOPOM  BEJIMYMHBI NOKAPHOH HAIPY3KH W HHTEHCHBHOCTH BO3/lyX0oOMeHa.
[oayyeHHBIE B XOJ€ MCNBITAHHH MAaKCHMAJIbHBIE OTKJIOHEHHS TEMMNepaTypbl OT
cral;nap'moﬁ He npesbickan 30% aomyckaeMblX 3HAuEHWH 1A KaaMOPOBaHHBIX
oruesbix yeranosok 1o F'OCT 30247.0.

Ha_BTOpOM 3Tane HCrbITaHuii ObLIM HM3rOTOBJIEHB! TPH BapHaHTa OTAE/TRHBIX
IOCKHX  (PparMeHTOB  MEPEKPBLITWH /U  CTAHAApPTHOrO  WMCMBITaHWS  Ha
ceprudpmipoBannoi naGoparoproii ycranoske HUW TIb u YC MYC Pecnybmmku
Benapych. Kaxabii oTaebHbIH GparMeHT nepekphiThs B 00ieM ciyyae npeacTasisi
coBOii MI0CKHH KOMIUTEKCHBIH Kee306eTonHbI H3rnGaeMBlii 2/1eMenT, COCTORLLHI 0
KOHTYpPY M3 MOHOJMTHOI pambl, B KOTOPOH pa3smelliens! cOopHbie MHOrOnyCToTHbIE

_nauTh! (PHCYHOK 3).

a - naockuit parment I u 11 (5,48x1,5x0,22 m); 6 — naiockuit gparment 11 (5,48x2,8x0,22 m) _
| ~ MHOTOMYCTOTHBIE MTHTHI; 2 — HECYIIHi PHIe/lb MOHOJIHTHOTO OKAIM/ICHHS, 3 — cBA3EBbIH PHIC/TB;
4 — MOKXIUTHTHBI OB OMOHOMTHYHBAHMA; 5 — CKBO3HOI NPOJIO/IBHEIH apMaTYPHBIA CTepXKeHb
MEKTUTHTHOIO 1Ba; 6 — GETOHHBIC MINOHKH; 7 — BO3YIIHBIE 3a30Pbl

Pucynok 3 - Il1ockue pparmentsi ¢60pHO-MOHOIHTHOIO NEPEKPHLITHA

PasMepsl M KOHCTPYKUMS YKa3aHHbIX OOpasiioB OMNpeic/eHbl MapaMETpaMH
HCTIBITATENLHON ycTaHOBKH. TTiockHe dparMenThi COOPHO-MOHOIHTHOTO MEPEKPLITHS
BKJIIOYATH B ce0S ONHY WM ABE MHOTOIYCTOTHBIE TUIHTHI arperarHo-NOTOMHOrO M
Hezonany6ouHoro QopMOBaHHS, ONeEpTHie NO Topuam Ha TMONEPEUHIE  pHren
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HOCPECTBOM MOHOJHTHBIX LIMOHOK M OOBEAHHEHHBIE Mexay coGoif MOHOJIMTHBIM
IIBOM, C BO3AYLUHBIM 3a30POM HJIH C IUIOTHBIM MPHMBIKAHHEM HAPYXHbBIX GOKOBBIX
TPaHEH MUIMT K MOHOJHTHBIM CBA3EBBIM PHIE/ISM (PHCYHOK 3).

Meroanka OrHEBBIX HMCHBITAHWA HAa BTOPOM 9Tane  COOTBCTCTBOBA/A
'OCT 30247.0 u I'OCT 30247.1, Ho npeaycmatpusana KOHTPO/Ib TeMmepatyp B
CEYCHHAX KOHCTPYKIHH, a TAKKe 10Be/1eHHE 00Pa3LOB 10 10HOTO paspylleHHus.

DKCMEPHMEHTATBHBIE HCCIEA0BAHHS NPOBEIEHBI C HCTIO/b30BaHHEM MOBEPEHHBIX
H aTTECTOBaHHBIX B opraHax ['occraniapra npubopax u 06opyoBanuH, ¢ 06paGoTKOI
PE3yIbTaTOB MHOrOKPaTHbIX H3MepeHHii B cootBercrBuu ¢ FTOCT 8.207.

B Tperbeli rnaBe mnpeacTaBieHbl Pe3yNbTaThl  HCC/IEAOBAHMI HalpAKCHHO-
AeOPMHPOBAHHOTO COCTOAHHSA COOPHO-MOHONMTHBIX NEPEKPLITHA NpH CTAHAAPTHOM
OrHEBOM BO3/ICHCTBHH 110/] HArPY3KOM.

IMepexpbitie dparmenta kapkaca I (cM. pucynok 2) B npouecce Harpesa A0CTHIJIO
nporuba B cepenure sueiiku 300 MM u Ha 50-ii MHHyTE OKa3anoCh ONEpThIM Ha
CTpaxoBoUHbic ONOphi 6e3 paspyuienus. [locsie OCTbIBAHKSA H AEMOHTAXA NIPHAOKEHHOH
CTAaTHYECKOH HATPY3KH AMCK NEPEKPLITHA NPHNOAHAICS Ha Benuuuny SO mm. Tpeses
OFHECTOHKOCTH 00pasua He Obil JIOCTHTHYT, B apMatype H GeToHe K OKOHYaHMIO
MCTILITAHHH COXPAHAJICA 3aMETHBI 3a11aC NPOYHOCTHBIX H YNPYTHX CBOHCTB.

Hcnbitanus gparmenta kapkaca Il nokasans, UTo npH OrHEBOM BO3ACHCTBHM LIS
KOHCTPYKUHH XapaKTepPHO MNPHMEPHO PaBHOMEPHOE pachpeleNeHHe BEPTHKAIbHBIX
NepeMEeLIEH i, C BO3PACTAHHEM OT KOJIOHH K Cepeinte suelikn. OTCyTCTBHE TPelluH 1
CMEILUCHHH B0/ MEXIUIMTHBIX IIBOB, MOHOJIMTHBIX DHresiel, a TaKke Y KOJIOHH
TNOATBEPKAAET, 4TO INEMEHTbI COOPHO-MOHONHTHOIO NEPEKPHITHA MOA HArpy3KOH B
TEUCHHE BCErO BPEMCHH OTHEBOIO BO3/IEHCTBHS paboTain COBMECTHO.

Henbitanus gparmenta kapkaca 111 nokasanu, yro pabora COOPHO-MOHO/IMTHOrO
NEePEKPLITHS MO/ HArPY3KOH NPH OPHEBOM BO3NEHCTBHH COMPOBOXAACTCHA H3rHOOM C
MOBOPOTOM ~ MHOIONYCTOTHBIX IUIHT B YCJIOBHAX MNPOAONBHOIO H MONEPEYHOro
orpanHuchus Jepopmaumii  MOHOIHTHOH Kene300eTOHHON pamoii, o0pa3oBaHHOM
HECYIIHMH H CBA3CBLIMH PHIesiiMH. BNoTh 10 OKOHYaHHMs MCNbITAHHH 3aleNIeHHE
MIHT MEeKAY COOOH COXPaHAJIOCH, YTO O00ECTeYMIo LeTOCTHOCTD NEPEKPbITHS.
OGpasoBanne nIacTH4ECKHX IUAPHHPOB B OMNOPHBIX CCYEHHSX HECYILEro pHres
NpPHBEJIO K Pa3BHTHIO TPELMH M PACKPhITHIO 1IBA N0 KOHTAKTY IUIHT W CBA3EBBIX
puresici. B Xo/ie MCNBITAHHA KOHCTPYKUHMS MOMy4HIa HEOGPaTUMBbIC MOBPEKIEHHS,
MOATBEPAKAAIOUIME JOCTHIKEHHE NPeesia OrHECTOHKOCTH.

Hcnwitanna ¢parmenta kapkaca IV, nokasamm, 4TO BIJIOTH A0 OKOHYAHHS
HCIbITAHHA OBecneunBalach COBMECTHOCTb AeopMaumii Noa Harpy3Kod cOopHbIX
MHOrONMYCTOTHBIX MJIHT H MOHOJIMTHOH HAOETOHKH, OTCI0€HHE HAOETOHKH OT IUIMT He
nabmosnanoch. Kapruna nospexienuii cBuaerenscrsosaia o paspylI€HHH Hecyliero
pHreis ¢ 06pa3oBaHHEM MIACTHYECKHX IIAPHHPOB Y KOJIOHH H B CEPEIMHE NpPoJeTa.
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[MpoBeneHHBIE  HATYpPHBIC OFHEBLIC  HCMBITAHMA  MO3BOJIHIIH
CleyIOlHEe  3HAYCHHS  OFHECTOHKOCTH Juis  006pasuoB  cOOPHO-MOHOIHWTHOTO
nepekpbiTHs: parmenta kapkaca I — REI 50; ¢parmenta kapkaca II — REI 70;
¢parmenTa kapkaca III — REI 120; ¢pparmenta kapkaca IV — REI 155. Bo ¢parmenTax |
# Il npenen orHecToMKOCTH NEPEKPhITHA HE OblA AOCTHTHYT. [IpHBEACHHBIC 3HAYEHHS -
rapaHTHPOBAHHA OTHECTOHKOCTh KOHCTPYKUMH Ha 3a/1aHHYI0 TPH  MCNbITAHUAX
NpOJOKUTENBHOCT noxapa. Bo ¢parmentax III w IV npocruruyt npeaen
OTHECTOMKOCTH MEPEKPLITHS 10 notepe HecymieH cnocobHoctH. Haubonee cnabbimu
9JIEMEHTAMH B KOHCTPYKUHHM MEPEKPHITHS OKa3alHCh HECYIIHE PHIelH, KOTOpbie
ONpPENENTHITH Pa3pyILCHHE NEPEKPbITHH.

HUcnbiTanus NIoCKHX (parMeHToB MepekpbiTHif (CM. PHCYHOK 3) MoKasamM, ¥To
paspyuieHHe MHOTOMYCTOTHBIX TUIHT B COCTaBE€ MEPEKPHITHA MPOHCXOIHT, Kak H B
ciyyae HecylMx pureneii parMeHTOB KapkacoB, ¢ 0Opa3’OBaHHEM TJIACTHYECKHX
IIAPHHPOB B Cepe/IMHe MpOJeTa W Ha onopax. JTa cXeMma paspyuieHHs MOoxeT ObiTh
obecrieueHa B MOJHONH Mepe TONBKO MPH TUIOTHOM KOHTAKTE MHOFOMYCTOTHBIX TUIHT €
*ene300eTOHHbIM  MOHOJIHTHBIM OKaHMJIEHHEM Kak B MpOJAOJbHOM, TaKk H B
nonepewHoMm Hanpasienud. KoHcTpykimu 6e3 apMHpPOBaHHS MEXIUIMTHBIX LIBOB HA
Ornopax He JODKHbI JOMYCKaThCA, TAK KaK B TOM CIy4ae CyUIECTBYET BEPOATHOCTH
XPYIKOro pa3spyeHHus.

3HaYEHHs JIOCTHTHYTBIX TMEPEMELUCHHI OCHOBHBIX JJIEMEHTOB MCNbITAHHBIX
£60pHO-MOHOIMTHBIX TIepeKphITHI npeacTasienbl B Tabauue 1.

Tabanua 1 — 3HayeHns JOCTHIHYTHIX NepeMenieH i NPH HCNbITAHHAX

YCTaHOBHTD

ITporuG cepeanHbl SYCHKH NEPCKPLITHA ITporu® cepeanub purencii
HauGonpimmit OTHOCHTEILHO

= E z HECYLIero pHresis cBa3esoro purens | Hecymero purens Cusceoro
8 E YUIETO pHre. p! YHICTo p pureas
a ; 2 (BAOND TUIHT) (nonepeK TUTHT)
T 2 = K JUIHHE K JUTHHE K JUIHHE .| xanume

= g MM nponera MM nposera MM nposera | MM | mnponera

(6000 mm) (5600 Mm) (5200 mm) | (6200 Mm)
1 300 230 1/26 190 1729 70 1/74 110 1/56
11 258 190 1/32 163 1/34 68 1/76 95 1/65
111 415 240 1/25 265 1721 175 1/30 150 1/41
v 500 300 1/20 200 1/28 195 127 300 121
ITnockue PpparmenTs nepekpoiTis (5000 mm)

I 60 - 1/83 - - - - - -
1l 150 - 1/33 - - - - - -
111-1_| 380 - 1/13 - - - - - -
-2 | 275 - 1/18 - - - - - -

et PG WETI -

Ha pucyuke4 npeacrasienst rpaduku passutHs TEMIIEPATyp B CEUEHHAX
nepexpbiTHa Pparmenta kapkaca IV (pucyHok 2), nosyuenusie B Xoje HaTypPHbBIX
HCMBITAHHH.

Tesneparyps
700
—1 i ==
V— 1 - .
M L |
600
T = i
1 -
o - :
!
— — ——| 4
I‘ ;~
| i
400 - -
- . P i LM P S
I s P RS el ! .t
- STt : - — S0 D! Y - ¥i B
1 T:’ > 4 ey i .
00 — . -
’ "l"_ ! i i |
: = A i -
= o (b R -— 3 ! e s - ey
I ; s 11 Ao 4.‘ ot -——I -t +——1
20 4 -
1 >
s e | 1 1
y g o~} ' | = -
DV _an " =)
1 Casir s Ve i {
100 L. ‘
=1 S . x| i i
]
Sro=mam L, f : |
1ie } A | I ! E
o i | B | I =3 Y 1 2 § 1
0 1% 0 “% 80 % S0 106 120 135 150
Bpewm, v

Pucynok 4 - Fpadguk u3menenus TeMnepaTypbi B cedenun nepexpuITHs pparmenta kapkaca IV
Ha BbicoTe 25, 30 u 50 MM ot o6orpesaemoii noBepxHOCTH B CPABHEHHH C PACYETHBIMH
KPHBBIMH

B pesyabrare nposeienubix ucenenoBanuii 06pasios NEPEKPbITHA B COCTaBE
(parMeHToB KapKkacoB YCTAHOBIEHO, YTO MPH OrHEBOM BO3ACHCTBHH paspylieHue
YKa3aHHBIX NEPEKPLITHH NPOHCXOAMT ¢ 006pa3oBaHHEM TUIACTHYECKHX LIAPHHPOB 110
TOpUaM H B CEPEAMHE HECYUIMX pHIresel AH60 MHOronyCTOTHbIX MIHT. Jleopmanmu
COOpHBIX MJHT B KaxaoH sueiike NCPEKPBITHA MNOA HArpy3KOH OrpaHHueHbl
OKalMAAIOWEH e JKeNe300CTOHHOH MOHOMMTHOH pamoll, 4To obecneunBaer
UCIOCTHOCTb  KOHCTPYKUMH — nepekpbiTHa.  [lpeaenbHbie  COCTOSHHA 110
TENIOH30MPYIOWEH CNOCOGHOCTH M LENOCTHOCTH HH B OAHOM OOpasue He Obui
JAOCTHIHYTBI.

YerBepTas rnaBa [1OCBAICHA AHATH3Y PE3yJAbTATOB IKCIEPHUMEHTANBHBIX
HCCIIC0BAHHA M pa3paboTKe MNpELIOKEHHH K TEOPETHYCCKOH OLEHKe npeesioB
OFHECTOHKOCTH ~ COOPHO-MOHO/IMTHBIX — NEPEKPLITHH,  BKIIOYAIOLIMX cOopubie
MHOrOMyCTOTHbIE  [UIMThI. TEOpeTHYECKYl0 OLEHKY MNpeaesoB OrHecTOHKOCTH
YKa3aHHbIX NEPEKPLITHH CIEYeT NPOH3BOANTH NO NPEAENbHON Hecyliel CoCOBHOCTH
B npejaenax 120 MUHYT 1S NepekpbITHS 63 MOHOJIMTHOTO €105 Getona 1 150 MHHYT
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JUIS IEPEKPBITHSA C MOHOJIHTHBIM cloeM OeToHa TommumHoi 60 MM, Tak Kak npeienbHbe
COCTOSIHHA 110 TEMIOH30JIMpYIONIeH CNOCOGHOCTH H UEJOCTHOCTH B  YKa3aHHBIX
npejienax obecneyenbl KOHCTPYKLHEH NEepPeKPbITHA.

ITpn orneBoM BO3AEHCTBHH MO HArpy3KOi MOMHMO PacNOPHOrO YCHJIHSA BAOJb H
nonepek IJIMT, BbI3BAHHOIO HX H3rHboMm B okaiiMasiomieif xkene300eToHHOH pame,
BO3HHKAIOT JIONIOJHHTENbHBIC YCHIHSA TEMJIOBOTO PacHIHPEHHS, CHHXKAETCA MPOYHOCTh
H yBeJHYHBaETCs A1ePOPMAaTHBHOCTb MAaTepHaIOB. ITO H3MeHseT paboTy MepeKpbITHS
nojl Harpy3koi. B nayanbHblif nepHoa BO3NEHCTBHS MOBBINIEHHOH TeMIepaTypsl B
HHXHEH YacTH  NEpeKpbITHA  BO3HHKAIOT  YBEJIHYHBAIOUIHECS BO  BPEMEHH
JIOTIOJIHHTENILHBIE TOPH3OHTAILHBIC YCHJIMS, BBI3BAHHBIE TEIUIOBBIM PACILHPEHHEM,
KOTOpble OaronpHATHO CKa3bIBAIOTCA HA HecylleH cnocOOHOCTH, YIUIOTHAS KOHTAKThI
H CO3/1aBas JIONOJIHHTE/bHBIE Pa3rpykalollie MOMEHTBl B ONOpHbIX obnactax. K
MOMEHTY JIOCTHXEHHS NPE/IeIa OTHECTOHKOCTH, BCIEICTBHE 3HAYHTEIIbHBIX IPOrubos,
YCHJINS NPOJIOJIBLHOIO Pacnopa B NePEKpbITHH HCYE3akoT.

Ilpu orueBbiX BO3/EHCTBHAX COOPHO-MOHOJIMTHOE TMeEpeKpbiTHE paboTaeT Kak
nepekpecTHo-6anounas cucrema, o0pasoBaHHas B OJHOM HaNpaBleHHH TPYNNoi
MHOTOMYCTOTHBIX TUTHT, OOBEIHHEHHBIX 1O GOKOBBIM CTOPOHaM apMHPOBaHHBIMH
MOHOJIMTHBIMH MEXTUTHTHBIMH LIBAMH W ONEPTHIX MO TOPUAM NMOCPEACTBOM OETOHHBIX
HITOHOK HA MOHOJIHTHBIE KENE300CTOHHBIC HecyllHe puresaH. B Ipyrom HanpasieHuu
(nonepek cOOPHBIX MJIMT W CBA3EBBIX pHreseif) B 3TOH CHCTEME BOCTIPHATHE HArpy3Ku
00€eCneyHBAIOT HECYLIHE PHIETH, KECTKO 3alIEMIIEHHBIE B KaXJIOM 11POJIETE 110 KOHLAM
B KOJIOHHAX Kapkaca.

YC10BHE NPOYHOCTH /LIS 37IEMEHTOB COOPHO-MOHOJIMTHOIO NEPEKPBITHA B KOXKIOM
HanpaBJICHHH WMeET BH:

Mip =MZ, + MM >Mg,, 4
rae M;, — cymMmapHas npouHocTh ceuenwi, Hm; M7 — NPOYHOCTb MPOJETHOrO
ceuenns npu warnGe, H-wm; MU — npoYHOCTH OAHOrO M3 OMOPHBIX CEHCHHH NpH
n3rube (nbo cpennee apudmerHueckoe NMPOYHOCTH 0OOMX ONMOPHBIX ceveHwit), H-m;
My — pacuetHbiii n3rnbaroLmii MOMEHT OT BHelHe# Harpy3ku, H-M.

Pacuer oruecToifkocTH ceayer npoH3BOAHTE METONIOM MPEAeIbHOrO PaBHOBECHS
110 HTEPALHOHHOMY ATTOPHTMY (MO BPEMEHH OrHEBOTO BO3JEHCTBHA):

l. Onpenenuts TemMnepatypy HarpeBa HHXHeH pacTAHYTOH apMmatypsl B CepeiauHe
nposieta W TOMIMHY GETOHa, MPOrpeToro 10 KPHTHYECKOH TEMNEPaTypbl B OMOPHBIX
CEYEHHUAX.

2. YMeHbIWNTL  NpoYHOCTL  pabouel  apMmatypsl MNPH  HarpeBe  BBEJICHHEM
koadpuuKenHTa yca0BHit paGoThl npu nokape k().
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3. OnpenenuTs BBICOTY YCIOBHOH CXAaTOH 30HBI B PACUETHBIX CEYECHHSX W3 YCIOBHSA
NPOEKIHH YCHJIHHA HA NMPOAOJIBHYIO OCh /IEMEHTA.

4. OnpenenMTh NMPOYHOCTh KKJAOTO PACUYETHOTO CEYEHHS H3 YCJIOBHS MX PaBHOBECHS
NIPH 1EHCTBHH NPHJIOKEHHOH Harpy3KH.

5.B wactax mnposera, rae AeHCTBYeT OTPHUATEIbHbIH H3rHOAIOWMI  MOMEHT,
YMEHBINHTL Pabouyio BBICOTY CEUYEHHS, MCKIIOYMB ol OetoHa, HarpeTslii Bbile
KPHTHYECKOH Temmnepatypbl. BeTOH, He Harperbiii 10 KPHTHHYECKO#H Temmepatypsi,
ClIEJlYyET IPHHUMATD C HCXOIHBIM COTIPOTHBIICHHEM CKATHIO.

6. lNposeputsb ycnosue npourocTH (1).

HauGosbliee 3HaueHne BpeMEHH OTHEBOTO BO3/IEHCTBHS, NMPH KOTOPOM YCJIOBHE
(1) ynoBnerBopsercs, COOTBETCTBYET MpeJiely OrHECTONKOCTH.
B pacuerte HeoGX0HMMO NTPHHHMATE KOMILIEKCHOE CE4E€HHE MHOTOMYCTOTHBIX TUTHT

M  MEKIUIMTHBIX mBOB 0e3 ywera cCBf3eBbIX pureneii. PacuetHbie mnpenensi
OFHECTOMKOCTH HECYUIHX pHreJed HeoOXOAMMO yYMHOXKaTh Ha KO3(HIHEHT
GesonacHocTH, pasubiii  0,9. [lpexen OrHECTOWKOCTH TEPEKPHITHS B LEJIOM
onpenessercs M0 HAUMEHbIIEMY M3 TOJYYEHHBIX 3Ha4YeHWi. PacueTHble npezaesnsi
OFHECTOHKOCTH MEPEKPbITHH ONBITHBIX ()PArMEHTOB KapKacOB B COTMOCTABJIEHHH C
IKCNIEPHMEHTAIbHBIMHU NPE/CTABJCHBI B Tabmmue 2.

Tabanua 2 — ConocraBjieHHe PacYeTHBIX H IKCIIEPHMEHTAIbHbBIX JAHHBIX

PacueTHbiii npesen OrHecToikocTH
Howmep dakTHyeckuit npeaen
(parmenTa OFHECTONKOCTH KOMTUICKCHBIX CEYEHHH HECYIHX NEPEKPLITHA
MHOIOMYCTOTHBIX TUTHT purencii B LICIOM
IlepekpbiTHa parMEHTOB Kapkaca
I R50 R38 R121 R30
11 R70 R96 R118 R90
11| R120 R123 R118 R105
1\ R155 R150 R139 R120
IT10ckHe PparMeHTsl NEPEKpHITHA
m__ | R100/R105 | R100 [ - R90

Ilpumenanne: nepekphiTis (parmeHTOB Kapkaca I v 11 (DHCYHOK 2) He JOCTHI/IH PaspylleHHs BO
BPEMA HCTTBITAHHH.

PacuetHbie mnpesnenbl OTHECTOWKOCTH  YIOBJETBOPHTENIBHO COMJIACYIOTCS €
IKCMEPHMEHTATBHBIMH JIaHHBIMH JUIS 06Pa3IloB, IOCTHITIIHX MOJHOTO paspylleHHs TpH
ucnbiTanuaxX. KoneTpykius c60pHO-MOHONMTHOTO nepekpuiTHs parmenta kapkaca II
(pHcyHOK 2) B LEJOM COOTBETCTBOBANA KOHCTPYKUHH MEPEKPBITHA MJIOCKOrO
¢parmenta III (pucynok 36), An8 KOTOpPOH MNOJNY4EHO TMOJHOE COBMNANCHHE
IKCMNEPHMEHTAIBHBIX H pacyeTHbIX AaHHbIX. [Tnockue dparmentst nepekpoithii I u 1l
(pHcyHOK 3a) HE nmpeaHa3sHA4YeHbl IS NMPHMEHEHHs Ha MPAKTHKE, HX ONbITHBIE JaHHBIE
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ObUIH  HMCMOJIB30BaHbI NPH TEOPETHYECKOH OLEHKE TPEAEIbHOIO HAMpsKEHHO-
AeOPMHPOBAHHOTO COCTOSHHA COOPHO-MOHOIHTHOTO NEPEKPHITHS.

Hcenenosanns nokasanm, 4To MEXIy Npeae/ibHbIM PABHOBECHEM M0 MIPOYHOCTH B
PacyueTHBIX CEYEHHAX H COOTBETCTBYIOUIHM €MY TPE/IE/IbHbIM MPOTHOOM KOHCTPYKLHH
CYLUECTBYET 3aBHCHMOCTb. JUIsl 3a1LIEM/IEHHOTO 3/1IEMEHTA, B TOM YHCJIE IS 3/IEMEHTOB
HCCIIeTyeMOTO TEPEKPLITHS, NpeiebHbli 1poru6 MoxeT ObiTh ONpeneNeH HCXOAs 3
AHAIH3a CXEMBl pPaspylICHHS KOHCTpyKuMH npu noxape. [Ipn stom MoryT
PEAIH30BLIBATLCSA TPH CXEMbI Pa3pyLICHHS:

1. Paspyuienue KOHCTPYKLMH ¢ 0Opa3oBaHHEM [UIACTHYECKHX LIAPHHPOB CHauasia
B ONOpHBIX CeyeHHsX. B 9ToM ciyyae Kk MOMEHTY 06pa3’oBaHHs TPETHEro
IJIaCTHYECKOrO IIapHHpa mnpeaesbHbli nporud Gyzer coOTBETCTBOBaTH CBOGOAHO

ONEPTOMY JICMEHTY:

1 5P P
= 12 — =0,022 s ke 4
L=t (r) 48 d 436d @

Tae s — KOIPQHUHEHT, yYMTHLIBAIOUMI XapaKrep pacrpele/ieHus HarpyskH,
| — 3Hauenue nponerta; //r — KpHBH3HA 3/1eMeHTa, d — paboyas BBICOTA CEUEHHS.

2. PaspyuieHHe KOHCTPYKUMH ¢ 00pas’oBanHeM IIaCTHYECKOrO APHHPa CHauana B
cepeauHe nposera. K MomenTy o0pasoBaHus BTOPOTO M TPETErO MJACTHYECKHX
"lUADHUPOB HAa ONOpaX MpeaebHbiH NPoruG GyAer COOTBETCTBOBATH KOHCOMBHOMY
JICMEHTY:

T L
=gl 0,022 — — =
r=3 (r) 4 d 180d° &

3.Paspywienue  KOHCTPYKUMH €  OAHOBpPeMEHHbIM  OOpa3oBaHHEM  Tpex
1JIaCTHYECKHX LWapHHPOB. B 3TOM cilyuae npeaenbHblii nporu6 MoxeT GbiTh Onpenenex
M3 BbIPKEHHA:

r r (il £ Bl
f= = i e B @
436d, 2180d,, 436(d, 5d,,

PaspaGoTanHbli  noAXOA MO OUEHKE — MpPEAEAbHOTO  HANpsKEHHO-
AeOPMHPOBAHHOINO COCTOAHHMSA H3rHGAEMBIX Y1EMEHTOB MOXET ObITh HCMIONB30BAH JUIA
pacuera npejiesioB OrHECTOHKOCTH Ha OCHOBE 1e(pOPMALIHOHHON MOJE/H, a TaKKe NpH
IKCIEPHMEHTAIbHBIX HCCIEA0BAHHAX PA3IHYHBIX CXEM H3rHOaeMbIX JKeNe300€TOHHBIX
3/ICMEHTOB.
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" B aucceprauuu  copmynupoBaHsl  TpeGOBaHHS MO  KOHCTPYHPOBAHHIO
OrHECTOHKHX nepexpbITHiH. KOHCTPYKLMs MepeKphITHS I0/DKHA BKJIKOYATH MOHOTUTHBIE
HECYILIHE M CBA3EBbIC PHreiH, OObEIHHEHHbBIE B KOK/IOH sueiike B 3aMKHYThIE€ pambl C
Pa3MELIEHHBIMH B HMX IUIOCKOCTH MHOTOMYCTOTHBIMH Tmautamu. Jlnsa obecneuenuns
COBMECTHOCTH JedopMaunii nmoa Harpy3kod MO KOHTAKTaM BCEX 3JIEMEHTOB
TNEPEKPBITHA MeXy CO00H H COXpaHEHHS LEeOCTHOCTH KOHCTPYKLHH NEPEKPBITHS NPH
OTHEBOM BO3/IEHCTBHH, CBA3EBbIC M HECYIIHE PHTelH B KAXIOM MPOJIETE HODKHBI
coaepxars 1o BCEH MX JUIMHE PacueTHOE KOTHYECTBO HWXKHEH CKBO3HOH NPOA0ILHOM
apMaTypsl H CTEPXHH O3TOH apMatypbl NO/MKHBI OBITh HANEKHO 33aHKEPEHbI B
KOJIOHHaX. MEXIUIHTHbIE 1IBbI JOKHBI COAEPXKATh BEPXHIO M HHXKHIOK apMarypy,
32aHKEPEHHYIO B HECYILHMX PHreiasx. B MOHOMHMTHBIX HECYIIHX W CBS3EBBIX PHressiX B
CBA3H C BO3MOXHbBIM pa3BHTHEM KpPYTSIIHX MOMEHTOB IpH MNOXape HeoOX0AuMOo
npeycMaTpHBaTh 3aMKHYTOE MONEPEeYHOE apMHPOBaHHE.

3AKJIIOYEHHUE

OcHoBHbIE HAYYHBIE PE3YIbTATHI AHCCEPTALIHA

I.Ha ocHOBe JEHCTBYIOUIMX TEXHHYECKMX HOPMATHBHBIX TMPABOBBIX AaKTOB
pa3paboTaHa METO/IMKa JKCIEPHMEHTAIbHBIX HCC/EIOBAaHHH OrHECTOWKOCTH HOBBIX
KOHCTPYKIHH %ene300eTOHHBIX COOPHO-MOHONUTHBIX nepekphiThii [1,2,3].

2. BBIMOJTHEHBI IKCMIEPHMEHTAIbHBIC HCCIEAO0BAHHA H TIOJYYeHbl HOBBIE JaHHbIE
N0 OTHECTOHKOCTH KOHCTPYKLMH ke1e300€TOHHBIX COOPHO-MOHOJIHTHBIX MEPEKPbITHI
B HaTYpHbIX pasMepax. [Ipenens ornecToikocTh BO Beex o0pasuax ObUiH JAOCTHIHYTHI
TOJIBKO 110 HecyleH cnocobrocty [2,3].

3. BbisiBIcH MeXaHM3M pa3spylIeHHs KeNe300eTOHHBIX COOPHO-MOHOMHTHBIX
nepexkpuiThii. Paspymienne npoucxoaut sM60 no Hecywmm purensM, gubGo no
MHOTOIYCTOTHBIM IUTHTaM, — ¢ 00Pa30BaHHEM NUIACTHYECKHX ILAPHHPOB 10 TOPLUAM H B
cepeauHe nposera [3,5].

4. Ouenka npesienia OrHECTOMKOCTH COOPHO-MOHOJMTHOTO MEPEKPHITHS MOXeT
ObITh BBINOJIHEHA HAa OCHOBE MPHHATOH MEPEKPECTHO-OANOYHONH MOZETH C YYeToM
NOJIOXEHHH JIEHCTBYIOMIMX TEXHHYECKHX HOPMATHBHBIX MpPaBOBBIX akKTOB. [Ipenen
OTHECTOWKOCTH TMEPEKPHITHA B HEJIOM CJEAYeT ONpeaensTh M0 HAWMEHbLIEMY
3HAYEHHIO OTHECTOMKOCTH HECYWMX pHreled WM MyCTOTHOro Hactwia. Pacuer
npeiena OrHECTOHKOCTH HECYIMX pHresneil HeoOXOAWMO TPOM3BOJIMTH KakK JUlA
3aLIEMIEHHOrO GaJOYHOro 3JIEMEHTa € YYETOM MPOYHOCTH TPOJNIETHBIX H OMOPHBIX
CeYCHHH B mnpeacaax WHPHHBI WX ceveHus. Pacuer npenena OrHecTOHKOCTH
MyCTOTHOrO  HACTHJIa HEOOXOJWMO TNPOM3BOAMTL KAaK JUI  KBAa3HLEILHOIO
3alEeMIEHHOr0 GalOYHOTO JIEMEHTA C YYETOM MPOYHOCTH MPOJICTHBIX H OMOPHBIX
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CedeHHH B npeaenax WHMPHHBI KOMIUIEKCHOTO CEYEHHsS MHOTOMYCTOTHBIX IUIHT M
MEXTUTHTHBIX LIBOB (MEXIy rPaHAMH CBA3eBbIX pureneii) [5,6].

5.TlpenensHoe  HaNpsKEHHO-A€POPMHPOBAHHOE  COCTOAHHE  H3rHGaeMbix
KE/IE300€TOHHBIX KOHCTPYKUHH TPH CTAHAaDPTHOM OTHEBOM BO3ACHCTBHHM 1O
Harpyskoii OnpejenseTcs 3HaueHHeM npenenbHoro mporuba. [lpeaenshbiii nporut
CJIE/YET ONPENE/IATh B 3aBHCHMOCTH OT YCJIOBHH ONHPAHHA, JUIHHbI nposieTa H paboueii
BBICOTHI Ce4eHHA dieMeHTa. JlaHHbli KpHTEpHIt MOXKET ObITh HCIIO/NIB30BAH NPH pacyeTe
NpeiesioB  OTHECTOMKOCTH  KeJNe300€TOHHBIX H3rHOaeMbIX 37EMEHTOB HAa OCHOBE
AeopMalHOHHO# MOJIEIH, a TAKKE NPH IKCIIEPUMEHTATBHBIX HCCIEN0BaHUsX [4,6].

6. KoHCTpyKUMS — nepexpbiTHs Ui OOecriedeHHs  pacyeTHOro  mpejena
OTHECTOHKOCTH JO/DKHA BKJIOYATh MOHOJMTHBIE HECYLIME H CBA3CBBIE PHIEIH,
3alEMJICHHbIE B KOJIOHHAaX W OObEIMHEHHBIE B KOKIOH sueiike B 3aMKHYyThie B
TIOCKOCTH MNEPEKPLITHA paMbl C PAa3MELICHHBIMH B 3THX PamMax MHOIOMYCTOTHBIMH
MIMTaMH. MEXIUIMTHBIC WBbI Y TOPLOB [LUIMT JO/KHBI COAEPHKATh BEPXHEE H HIKHEe
apMHpOBaHHE. MOHONMTHBIE PHI€JM JOWKHBI COAEPKATH CKBO3MYK) MPOAOJBHYIO
apMaTypy W JO/DKHbI OBITh BBINOJIHEHb TPEGOBAHHS MO €€ HANEKHOH aHKEPOBKE B
KOJIOHHaxX [6].

PexoMenaaunu no NpakTHYECKOMY HCTIO/Ib30BAHHIO Pe3y/IbTATOB

1. PaspaGoTannas METO/IHKA JKCIEPUMEHTAIBHBIX HCCIENOBaHHH MO OLEHKE
OrHECTOHKOCTH HAaTypPHBIX ()parMEHTOB KapKacoB 3/1aHMil MOXKeET ObIThb HCHOJB30BAHA
.4 HCTIBITAHHH JIDYTHX BAapHaHTOB KOHCTPYKUHHM, BKJIOYAIOWMX B Pa3THUHbIX
COOTHOMIEHHSAX KaK COOPHBIE, TAK H MOHOJIHTHBIE 2JIEMEHTHI.

2.PacyeT npeaenoB  OTHECTOMKOCTH  CJAEAYeT  OCYIUIECTBAATH  COTJIACHO
ACHCTBYIOIHM TEXHMYECKHM HOPMATHBHbBIM MPABOBbIM AKTaM C YYETOM MOAXO/IOB,
H3JIOKCHHBIX B Hactosiwei paborte. Iloaxon K OLEHKE OFHECTOHKOCTH CTAaTHYeCKH
HCONPEJENHMBIX H3rHGaeMbIX KOHCTPYKuMil BHeJpeH B Texuuueckuil Komekc
ycranosuBuiedics npaktukd TKIT 45-2.02-110-2008 «CrpouTenbhble KOHCTPYKIHH.
Ilopsnok pacuera npeje/ioB OrHECTOHKOCTHY.

3. PesynbTathl MCC/EAOBAaHMH MOTYT OBITb HCIONB30BAHbI B NPOCKTHBIX H
CTPOHTC]BHBIX — OpraHusauusax PecnyGnuku bBenapych npH  npoexTHpoBaHMM
OFHECTOMKHX  KeIe300€TOHHbIX COOPHO-MOHONMTHBIX MePEeKpHITHiH. Marepuaibi
JIHCCEPTALMK  BHE/PEHbI MPH MPOEKTHPOBAHHM HAAMO/BAILHOIO MEPEKPHITHA C
ornectoiikoctsio REI 150 28-kBaptupHoro sujoro goma mo npoekty 768502 VII
«YnpasiieHHe BOEHHOIO MPOEKTHPOBAHHSA».

4. Pe3yibTathl HMCCNEAOBAHWH MOTrYT ObITb HCNOJB30BAHBl B  YuPEKACHHSAX
obpasoBatus. Marepuansl JaHccepTaunH BHEApeHbI B y4yeGHOM mnpouecce 'YO
«Komanino-urxenepHbiii HHCTHTYT» MUC PecnyGanku Beaapyck npu npenojasanun
macumniny - «[loxapras  GesonacHocTh B CTpoMTenscTBe», «llokaphas w
NpOMbIULICHHAs 6€30MacHOCTb» H «YTIpaB/eHHe CHCTEMOH NOKapHOH 6e30MacHOCT Y.
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PO3IOMD
Kynpamoy Bansim Ansikcanapasiu

ArusycroiiniBacip xane3abeTOHHBIX 360pHA-MAHATITHBIX MTEPAKPHILILAY
KapKacHbIX Oy10¥ 3 NPHIMAHEHHEM MHOTAMYCTOTHBIX TLTT

KmouaBbisn  cnioBel:  naxap, arHsycroiniBacub, kanezaGetoH, 360pHa-
MaHaiTHBIA NEPaKPbILLLLi, HACYYas 30JbHACIb, FPaHiYHbIA A3(papmanbli.

MbTta paGorel — aTphiMallb KCTIEPHIMEHTAIbHBIA JaHbIS Na arHsycroiiisacit
HOBBIX KaHCTPYKILbIH kae3a0eTORHBIX 300pHa-MaHATITHBIX MEPaKpHILUSY KapKacHbIX
Gyn0y 3 NPLIMAHEHHEM MHOTANYCTOTHBIX IUNIT, BBISBiUL MeXaHi3M pasOypoHHs i
TpaHiuHbl HanpyxaHa-13(papMaBaHbl CTaH KaHCTPYKUbIH NpPbl CTAHAAPTHBIM arHABbIM
Y3/13€AHHI Nax Harpy3kai, pacnipallaBaillb MpanaHoBbl NMa TIAPITHIYHAN AUDHIBI iX
Mekay arusycroisaci.

Meraasl nacnenasanns. Kowmniekc CTaHAapTHBIX | HATypHbIX —arHsiBBIX
IKCNEPLIMEHTATBHBIX Jlacie/iaBaHHAy (parmMenTay kapkacay ca 300pHa-MaHalITHBIMI
NEPaKpBIIIAMi 3 NPLIMAHEHHEM MHOTANYCTOTHBIX MUIT. ATpbIMaHbis JAaHbis ObuTi
THapIThIYHA NPaaHali3aBaHbl.

ATpbIMaHbis BbIHIKi i HaBi3HA. [TpaBe/3eHbl HATYPHbIA | CTAHAAPTHBIS ArHABbIA
IKCIEPHIMEHTANbHBIA  Jlac/ieNlaBaHHi  HA  HATYPHBIX  y30pax.  BeiByuana
arHAYCTOMNIBACIL HOBBIX Kae3abeTOHHbIX 300pHA-MaHAMITHBIX mepakpbiluAy 3
TIPHIMSHEHHEM  MHOramyCTOTHBIX TUIT i  BbIAYJEHBI cXeMbl iX pa3bypaHHS.
Pacnpauasana  pasnikoBas  Maiasib  MEpakpbDKaBaHblX  O371SK  Aa  AUdHKI
arHsycroinisacui i yaaknaaHeHsl KpHITIPbli rpaHiyHara Hanpyxasa-a3dapmasaHara
CTaHy yKa3aHbIX MepaKkpbILLAY.

Pakamenaausii na BBIKAPBICTAHHI. Pacnpanasaunas METO/IbIKa
OKCNEPLIMEHTANBHBIX  JIACNE/IaBaHHAY Ma AUPHUBI  arHAYCTOMNIBACIL  HATYPHBIX
¢parmenTay kapkacay Gynoy Moxka Obillb BbIKApbICTaHa JUIS IHIUBIX BapbIAHTAY
KaHCTPYKIBIH, AKis YIUTIOYAIOUb Y PO3HbIX CyaqHOCIHAX K 3G0PHBIS, TaK i MAHANITHBIA
sneMeHThl. BhIHiKi jacinenaBaHHsy pIKaMeHayela BbIKaphICTOYBallb Yy NPAeKTHbIX i
Gynayniubix apranizaubiax Pacny6baiki Benapych npbl npaekTaBaHHi arHsycToinisbix
*ane3abeToHHbIX  300pHa-MaHATITHBIX MEpakphiUUAY, Takcama ¥ HaByYalIbHbIM
npaudce Ba YCTaHOBAX aayKaubli.

lanina BeikapbicTanns. [IpaekTHbin, OyaayHiubis apradizausli, BILIHIIBIS
HaBY4abHbIS YCTAHOBBI.




PE3IOME
Kyzapswos Baaum AsekcauipoBuy

OrHecToHKOCTh XKe1e300eTOHHBIX COOPHO-MOHOIMTHBIX TEPEKPITHIH KapKacHBIX
371aHM# C IPHMEHEHHEM MHOTOITYCTOTHBIX TUIHT

KaloueBbie c10Ba: noxap, OrHECTOHKOCTb, JKeJIe300€TOH, COOPHO-MOHOIUTHBIE
IEPEKPBITHA, HECYLIas CIOCOOHOCT, NpeaeTbHbIe Ae(OpMaLIHH.

Heas paboTel — MOMy4HTh 3KCNEPHMEHTAIbHBIE JIAHHBIE 1O OTHECTOHKOCTH
HOBBIX KOHCTPYKUHH JK€/1€300€TOHHBIX COOPHO-MOHOJIMTHBIX MEPEKPBITHH KAPKACHBIX
3/aHHA C NPUMEHEHHEM MHOTOIYCTOTHBIX TUIHT, BbIABHTb MEXaHH3M paspylEHHs H
NpE/e/IbHOe  HaNpsKEHHO-1e(OPMHPOBAHHOE  COCTOSIHHE  KOHCTPYKUMH  npu
CTaH/IapTHOM OTHEBOM BO3/ICHCTBHH MO/ Harpy3koi, paspaboTare NMPEAONKEHHA M0
TEOPETHYECKOH OLIEHKE HX NMPEIE/IOB OTHECTOHKOCTH.

Meroasl mccaeaoBanus. Komniekc CTaHAAPTHBIX M HATYPHBIX OPHEBbIX
OKCINEPHMEHTANIBHBIX MCCIEI0BaHHH (ParMeHTOB KapKacoB €O COOPHO-MOHONHTHLIMH
NEPEKPLITHAMH C NMPUMEHEHHEM MHOTOMYCTOTHBIX MIHT. [lonyyenHbie AaHHbIe ObiiH
10/1BEPIHY Thl TEOPETHYECKOMY AHAIH3Y.

Ionyuennsie pesyibTaThi B HOBH3HA. [IpOBE/ICHbI HATYPHbBIE H CTAaHAPTHbIC
. OHEBbIE JKCNIEPHMEHTAIbHbIE HCCAENOBaHHA Ha HaTypHbix oOpasuax. H3yyena
OFHECTOMKOCTb  HOBBIX  KEJIE300ETOHHBIX COOPHO-MOHOJIMTHBIX ~MEPEKPHITHH ¢
IIPHMCHEHHEM MHOTOMYCTOTHBIX TUIHT H BbIABJIEHbl CXeMbl HX paspylUCHHs.
PaspaGorana nepekpecTHo-OajiouHas pacyeTHas MO/E/Ib OLEHKH OTHECTOMKOCTH H
YTOYHCHbI KDHTEPHH [PEACILHONO HaNpsXKeHHO-1e(POPMUPOBAHHOIO  COCTOAHHUS
YKa3aHHbIX MEPEeKPhITHH.

Pexomennanuu no HCN0JIb30BAHHIO. Paspaborannas ; Meroauka
IKCINEPHMEHTANBHBIX HCCIIEI0BAHMH 110 OLIEHKE OTHECTOWKOCTH HAaTYpPHBIX parMeHToB
KapkacoB 3/1aHuli MOXeT GbITb MCIO/Nb30BAHA NS APYTHX BAPHAHTOB KOHCTPYKIMi,
BKJIOYAIOWMX B PasiHYHBIX COOTHOWICHHAX Kak cOOpHble, Tak ' MoHOMMTHBIE
JJIeMEHTbl. Pe3yabTaThl HCC/IEI0BAHHH PEKOMEHIYETCS HCIIO/Ib30BaTh B NMPOEKTHBIX H
CTPOMTE/IbHBIX ~ OpraHu3auusax PecnyGiuku  bBenapych mnpH  NpoeKTHPOBaHHH
OrHECTOHKHX ke/1e300€TOHHBIX COOPHO-MOHOIMTHBIX NEPEKPHITHI, @ TaKKe B yueOHOM
npouecce yupexaeHui obpasoBaxus.

O6aacte npumenenusi. [IpoekTHbIE, CTPOMUTENbHLIE OPraHH3alMM, BBICLIHE
yueOHbI€ 3aBe/ICHHS.
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SUMMARY
Kudryashov Vadim Alexandrovich

Fire resistance of reinforced concrete semi-continuous
hollow core deck structures at frame houses

Keywords: fire, fire resistance, reinforced concrete, semi-continuous slabs,
bearing capacity, ultimate strains.

The purposes of work are: to get fire resistance experimental data for new
reinforced concrete semi-continuous hollow core deck structures at frame houses; to
determine failure mechanism and ultimate stress-strained state of loaded structures
under standard-rate fire exposure; to work out design proposals for its fire resistance
evaluation.

Methods of research. The standard and full-scale tests suite of frame fragments
with semi-continuous hollow core deck structures was used. The obtained data was
theoretically analyzed.

Obtained data and novelty. The standard and full-scale fire tests were conducted.
The fire resistance of semi-continuous hollow core deck reinforced concrete structures
was studied and failure mechanisms were revealed. The calculation grillage beam model
for fire resistance assessment and stressedly-deformed criteria was developed for
concerned structures.

Usage recommendations. Developed test procedures for fire resistance
assessment of full-scale frame houses fragments can be used for other structures,
including various combinations of precast and cast-in-situ elements. The results of this
research are recommended to use in organizations of engineering and construction of
the Republic of Belarus in designing of fire resistant reinforced concrete semi-
continuous deck structures, as well as in educational process at relevant institutions.

Application. Engineering and construction organizations, higher educational
establishments.
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