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The results of comparing the section parameters and levels of reliability of steel structures designed in accordance with European standards (Euro-
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NCCINEOOBAHUA COMPOTUBIIEHNA KOHUEHTPUYHOMY MECTHOMY CXATUIO
AJNIEMEHTOB U3 JIETKOINO BETOHA

Beepenue. OfHNM M3 OCHOBHBIX HampaBrneHuWii pasBuTUS CTpOU-
TENbHOM Hayku B nocnegHue rofpl cylwectsoBaHus CCCP, B noctcoseT-
ckuit nepuog ¢ 1991 no 2000 rr., a Takke ¢ 2000 roga no HacTosiee
BpEMS ABMSETCH NPEUMYLLECTBEHHOE Pa3BUTHE NPOM3BOLCTBA M3Lenuii
1 KOHCTPYKLMIA, 0DECMEYMBAIOLLMX CHWKEHME MATEpUanoemMKoCcTH, CTou-
MOCTM U TPYAOEMKOCTW CTPOUTENBCTBA, MacChl 30aHUA U COOPYXEHMIA 1
MOBbILLEHNS KAYECTBA CTPOUTENLCTBA.

BapwaHT peleHns aToih 3aaaum — panbHenllee passutue u bonee
LIMPOKOe MNpUMeHeHWe 3dEKTUBHBIX CTPOMTENBHBIX KOHCTPYKUMIA B
OrPaXALMX W YaCTUYHO HECYLLMX 3NIEMEHTAX 3AaHMIA 1 COOPYXEHMIA.
[N M3roToBNEHMS TakMX KOHCTPYKLWIA, Hapsioy C aBTOKMABHbIM s4ey-
CTbIM GETOHOM, WCMONb3yeMbIM WCKMIOYMTENBHO B OrpaXpaatollyx ane-
MEHTax 3[aHusi, NPUMEHSIETCS KepaM3UTOOETOH, MO3BONSHOLMA MOBbI-
CUTb CTeneHb MHOYCTPUANBHOCTU CTPOUTENbCTBA, OTYACTU CHU3UTL €ro
MaTepuanoemMKoCTb 1 CTOMMOCTb.

CoBpeMeHHOe COCTOsHVE TEOpKM pacyeTa BETOHHbIX U Kene3obeToH-
HbIX KOHCTPYKLMIA, OMbIT X NPUMEHEHMS! HALLMM CBOE OTPaXKeHWEe B HOpMax
MPOEKTVPOBAHMS BETOHHBIX M Xene300eTOHHbIX KOHCTPYKLmit [1]. Heobxo-
JMMO OTMETMUTb, YTO YKa3aHHbIe HOPMbI MO pacyeTy GETOHHbIX U Xeneso-
GeTOHHbIX KOHCTPYKLUMIA, AeiicTBytowme B Pecnybrinke Benapycs, pacnpo-
CTPAHSIOTCS HA KOHCTPYKLMM 13 BETOHOB CO CpeaHeil NnoTHOCTbH oT 2000
10 2800 kr/m3. B cBsiaM C 3TUM [0 CEro BPEMEHM MPOEKTUPOBAHMUE KOH-
CTPYKLMiA 13 Nnerkoro 6eToHa BbINONHsETCS No HopMam Gbisero CCCP [2].

OpHako elue Lenblit psg BOMPOCOB, KacatoLMXCs pacyeTa W KOH-
CTPyMpOBaHNS 3MIEMEHTOB 13 NIErkoro BeTOHa, HYXAAeTCs B AarnbHENLLNX
nccnegosaHusix. OgHUM M3 Takux BOMPOCOB SBMSETCH MPOYHOCTb MaTe-
puana HeapMMpOBaHHbIX 1 aPMUPOBaHHbIX IErKOBETOHHbIX S1IEMEHTOB B
CMOXHbIX HanpsKeHHbIX COCTOSHMIA, HanpuMep, B YCMOBUSIX MECTHOrO
cxatus. PelueHre 3aToro Bonpoca no3sonuT ¢ Bombluelt HaeXHOCTb 1

fonee 3KOHOMWYHO MPOEKTUPOBATH Y3Mbl COMPSHKEHUS NErKOOETOHHBIX
KOHCTPYKUMIA kapkaca 3aaHui, a Takke Yarbl COMPSIKEHUS! ANEMEHTOB
Kapkaca 34aHui 1 COOpY)XEeHWIA U3 Tskenoro 6eToHa C orpaxaatoLLMm u
HECYLLMU KOHCTPYKLMSIMM U3 nerkoro 6eToHa.

Ananua 6ornee AByX AECATKOB HOPMATMBHbBIX JOKYMEHTOB MO MPOEK-
TUPOBAHWIO ENe306ETOHHbIX KOHCTPYKLMI NOKa3an, YTo BO BCEX U3 HUX
PernameHTUpoBaH pacyeT COMPOTUBIEHUS MECTHOMY CXaTWi) SneMeH-
TOB U3 Tskenoro BeToHa. B To e Bpems pacyeT ConpoTUBNEHMS MeCT-
HOMYy CXaTuio 3MEMEHTOB U3 Nerkoro 6eToHa pernameHTMpoBaH He BO
BCEX M3 pacCMOTPEHHbIX JokymeHToB. O630p MeTOLOB pacyeTa conpo-
TUBMNEHUS MECTHOMY CXaTWI0 3MIEMEHTOB U3 nerkoro beToHa B [oCTaToy-
HO nopgpobHOM BuAE M3NoXeH B ctaTbe [3]. W3 gaHHoro 063opa mMbl Mo-
XEM CAenaTb BbIBOA O TOM, YTO 3KCMEPUMEHTamNbHLIM UCCHELOBaHUAM
3MEMEHTOB W3 nerkoro GeToHa Mpu MECTHOM CxaTuu Bbino yaeneHo
3HAYMTENBHO MeHbLUEe BHUMAHWe, YeM UCCNefoBaHUAM ANEMEHTOB U3
TSHKENOr0 TPEXKOMMOHEHTHOro BeToHa. Tak, HanpuMep, BbiGopka akcne-
PUMEHTANbHbLIX AAHHBIX MO COMPOTUBIIEHUKO SMEMEHTOB U3 TSXKENOoro
TPEXKOMMOHEHTHOTO BEeTOHa KOHLEHTPUYHOMY CkaTuio coctaBnsieT 6o-
nee 900 o6pa3uos [3]. B T0 xe Bpemsi BbIOOPKA JOCTYMHbIX 9KCNEPUMEH-
TanbHbIX AaHHbIX NO COMPOTMBIEHWIO 3NIEMEHTOB M3 nerkoro GeToHa
(HeaPMUPOBAHHBIX) KOHLIEHTPUYHOMY MECTHOMY CXaTui0 COCTaBNsieT
meHee 100 obpasLios [3].

B 10 e Bpemsl, 13 aHann3a BbiGpaHHbIX 471 CONOCTABNEHNUS HOP-
MaTMBHbIX [OKYMEHTOB, NPEeACTaBNEHHbIX B cTaThe [3], cnemyet, Yto B
HUX, B DOMBLUMHCTBE CBOEM, UCMONb3YHTCH SMMUPUYECKIE 3aBUCUMOCTH,
NULIEHHbIE (PU3NYECKOTO CMbICTA U, KaK CreacTBue 3TOro, B npouecce
pacyeTa MPOYHOCTW, MMEET MECTO 3aHWXKeHue MpoYHOCTM GeToHa npu
MecTHOM cxaTiu Ha 30 u Bonee npoyeHToB, MMBo Henpuemnemo Gonb-
LuMe 3Ha4eHns KoapULMEHTa BapuaLmi.

BoHAapb B.B., Mazucmp mexHUYecKUX Hayk, accucmeHm kaghedps! «KeneaobemoHHble U kaMeHHble KOHCMPYKUUU» Benopycckoeo HayUuoHaIbHo20

mexHuU4ecKko20 yHusepcumema.

Pak H.A., k.m.H., doueHm, npocpeccop kapedpbi «Kene3obemoHHble U KaMeHHbIe KOHCMPYKUuu» bemnopycckoeo HayUuoHambHO20 MeXHUYecKo20
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B oteyecTBeHHbIX HOpMax [1] pacyeT COMpOTUBMNEHMS MECTHOMY
CXaTMIo ANEMEHTOB M3 TSKemnoro 6eToHa BbIMOMHAETCS MO 3aBUCUMOCTH,
OTpaxatoLlen No CBOEH CTPYKTYpe YeTKU M3NYEeCKUid CMbICA, 3aKmio-
YaloLLMIACS B MOBBILLIEHM NPOYHOCTY BETOHA 3a CYET NosiBneHUst GOKOBO-
ro faeneHnst 6ETOHa, PacnoNoXEHHOr0 MO MEPUMETPY HarpyXeHHOro
ceyeHns. Kak mokasanu pacyeTbl, M3NOXEHHbIE B cTaTbe [3], ucnomnb3o-
BaHue 3aBMCUMOCTH, NPUMEHSIEMON B HOpMax Hopmax [1], 4aeT BnonHe
YOOBNETBOPUTENBHYIO CXOAMMOCTb PacyeTHbIX U AKCMEPUMEHTANbHbIX
3HayeHnn. BmecTe ¢ Tem aHanu3 MpuBELEHHbIX JKCNEPUMEHTAMbHBIX
JaHHbIX CBUAETENLCTBYET 00 X CYLYECTBEHHON M3MEHYMBOCTY.

OTHOCUTENBHO NErKOBETOHHbIX 3NEMEHTOB C NPUMEHEHWNEM KOCBEH-
HOrO0 apMMpoBaHWs, HeoOXOANMO OTMETUTb, YTO MPaKTMYECKU BCe UC-
CMefoBaHMS M CYLLECTBYIOLLAs TEXHWYECKas nuTepaTtypa, kacatowpmecs
pacyeToB 3MEMEHTOB C MPUMEHEHWEM KOCBEHHOTO apMMpPOBaHWs, Aelt-
cTBytowmit B Pecnybnuke Benapych TexHU4eckuit HOpMaTUBHbIA NPaBo-
BOM aKT MO pacyeTy OETOHHbIX U Xene3obeToHHbIX KOHCTpykumuit CHB
5.03.01-02 [1], mocBsLiEHbI KOHCTPYKUMSIM M3 TsKemnblXx OETOHOB €O
cpeaHeit nnotHocTblo o 2000 fo 2800 kr/m3. Mpu 3TOM €cnn A0 HacTo-
fLLEro BPEMEHWN MPOEKTUPOBAHME HEAPMUPOBAHHBIX KOHCTPYKUMA U3
nerkoro 6eToHa BbINOMHANOCL N0 Hopmam ObiBwero CCCP [2], To ans
3MEMEHTOB KOHCTPYKLMiA 13 Nnerkoro 6eToHa C KOCBEHHLIM apMUPOBaHM-
€M Ha [aHHbIl MOMEHT He CYLUECTBYET HW OOHOr0 HOPMATUBHOIO AOKY-
MeHTa, pernameHT1pOoBaBLLErO Obl X pacyerT.

AHanus coaepkaHns BOCTYMHbIX UCTOYHMKOB, B TOM YMCIIE HOPMATMB-
HbIX JOKYMEHTOB, MO pac4eTy ¥ NPOEKTUPOBAHWIO Kene300eTOHHbIX KOH-
CTPYKLMIA MOKa3an, YTo BO BCEX W3 HWUX PAaCCMOTPEH pacyeT Hecyllen crno-
COBHOCTM MPW MECTHOM CXaTWM KOCBEHHO apMWPOBaHHbBIX 3MIEMEHTOB M3
Tsokenoro GeToHa. Tonbko B pabote [4] npennoxeHa pacyeTHas 3aBuCH-
MOCTb Ansi OLEHKW HECyLLel CnocoBHOCTM 30HbI aHKEPOBKW Hanpsiraemo
apmartypbl 6anok 13 nerkoro 6eToHa, KOCBEHHO YCUIEHHON XOMyTamu.

C yyeTom BblLLE CKa3aHHOrO, Ans pa3paboTku Bonee 06OCHOBAHHO
METOAMKA pacyeTa COMPOTMBNEHUS HeapMUPOBaHHbIX 3NEMEHTOB M3
nerkoro GeToHa, a Takke NErkobETOHHbIX 3MEMEHTOB, YCUMEHHBIX KOC-
BEHHbIM apMMPOBAHNEM, MECTHOMY KOHLEHTPUYHOMY CxaTuto, Obina
nocTaBneHa 3afjaya BbIMOMHUTL CheuuanbHble UCCNeaoBaHUs 3neMeH-
TOB W3 Nnerkoro 6eTOHa, M3TOTOBNEHHOTO M3 UMetoLmxcst B Pecnybnuke
Benapycb ncxopHbIX MaTepuarnos, Npu MECTHOM CXaTuu C BapbypoBa-
HWMEM HE TONbKO XapakTepa MPUIOXEHWS Harpy3ku U MPOYHOCTHBIX Xa-
paKkTepucTuK GETOHa, HO 1 ero cpeaHeil NNOTHOCTM B BO3MOXHOM Aunana-
30He ee U3MEHeHMs.

Metoanka npoBefeHUsi IKCNEPUMEHTAmNbHbIX MCCNEeAOBaHUMN.
[Ons JocTuxeHWs MOCTaBMEHHOW LEnM, a WMEHHO CO34aHus Hay4yHo
060CHOBaHHOW METOAMKM pacyeTa COMpOTUBIIEHNS ANEMEHTOB W3 NErko-
ro 6eToHa (HeapMMPOBaHHbIX U C MPYMEHEHNEM KOCBEHHOTO apMu1poBa-
Hus1), nnoTHocTbio oT 1000 go 2000 kr/m3, MECTHOMY cxkaTuio, Bbinu Bbl-
MOMHEHbI 3KCNIePUMEHTarbHbIE UCCMEeA0BaHMs, OCHOBHbIE 3afa4u KOTo-
PbIX 3aKMHYaNUCh B CrieayoLLem:

e VCCreaoBaTh BNMSHUE HA MPOYHOCTL NErkoro GEToHa NMpu MECTHOM Cxa-
TM MacLLTabHoro hakTopa nMpu pasnuiHbIX COOTHOLLEHNSX pa3MepoB 3a-
rpy>aemoi NMOCKOCTY 3NeMeHTa K NIOLLaAN MPUMNOKEHNS Harpy3Ky;

e VcCnenoBaTh BMMSHUE HA MPOYHOCTb NErkoro 6eToHa Mpu MECTHOM
CXaTWW COOTHOLLIEHWS Pa3MEpPOB 3arpyaemoil NNOCKOCTH 3neMeHTa
K NMOLLaaM NPUMOXEHNS Harpy3Ku.

e uccrefoBaTb BUSIHUE HA COMPOTMBIEHME MECTHOMY CXaTuio ane-
MEHTOB W3 Nerkoro 6eToHa, apMUPOBAHHbIX NOMEPEYHBIMU CETKAMM,
BENNYMHBI KO3ULMEHTA KOCBEHHOTO apMUPOBAHNS;

e vccnenoBath AEKTUBHOCTL MPUMEHEHNS KOCBEHHOTO apMUPOBaHVS B
aremeHTax 13 nerkoro 6eToHa OTHOCUTENBHO HEAPMMPOBAHHBIX NErko-
BETOHHBIX 3NIEMEHTOB B YCIOBUSIX KOHLIEHTPUYHOTO MECTHOTO CATUSI.

C y4eTOM NepeyncrenHbIx Bbille 3aa4 Obino BbIMOMHEHO NMAHMPOBa-
HWe 3KCTIepUMEHTa, pa3paboTaHbl KOHCTPYKLUMM OMbITHbIX 06pa3uoB, Bbl-
MOITHEHO WX U3rOTOBMEHMWE B YCIOBISIX 3aBOLCKONO MPOU3BOLCTBA C UCMOMb-
30BaHueM umetoLLmxcst B Pecnybnuke benapych 1cxomHbIX MaTepuarnos.

[ns peleHns nepsoii 3aayu npegHasHadeHa nepeas cepus onbIT-
Hbix 06pa3uoB B konuyecTBe 72 wWT. B kayectBe 00pa3LoB NPUHATEI
kybbl TpeX pasmepos.

[ns pelieHns BTOPO W3 MepeyncrieHHbIX 3afay npegHasHayeHa
BTOpas cepust 0Opa3LoB OMbITHbIX 0Opa3uoB B konuuyectse 72 wr. B
kayecTBe 00pa3LOB NPUHSATHI MPU3MbI TPEX PA3MEPOB C OTHOLLEHUEM WX
BbICOTbI K pa3Mepy NOMepeyHoro CeYeHUs PaBHbIM 2.

Bornee nopmpo6Hble ceaeHns 06 onbiTHbIX 0bpasuax ABYX AaHHBIX
cepwit copepxartcs B cTatbe [3].

[ns pelleHvs AByx NocnepHuX 3agady, B kayecTse OMbITHbIX 0Opas-
1oB ObInn NPUHATBI NPU3MBI C OTHOLLIEHWEM WX BbICOTBI K pa3mepy nome-
PEYHOTO CeveHus paBHbIM 2 (3-7 cepusi), apMUPOBaHHbIE NONEPEYHbIMUA
cetkamn C-1 unn C-2 (06bEMHBIA NPOLEHT apMUPOBAHWNS Pxy COOTBET-
cTBeHHO paseH 1,88% u 3,35%). ObLiee konu4ecTBo 06pa3LoB-NpU3M C
KOCBEHHbIM apMMpoBaHueM - 36 WTyk. OCHOBHbIE CBeAEHNs 00 OMbITHBIX
apMMpOoBaHHbIX 06pasLjax NpuBeaeHbI B cTaTbe [5).

O6wwuin BUA UCNbITaTENbHON YCTaHOBKM, BUA WUCMbITATENbHON yCTa-
HOBKM HEMoCPefCTBEHHO Neped Hayanom KCNepuMeHTa, Cxema apMmu-
poBaHus 00pasLoB NpMBEaEHbI Ha pUCyHKax 1 1 2.

O6pa3ubl W3roTaBNMBanuCh B JEpeBSHHON omanybke B 3aBOACKMX
ycnosusix Ha OAO «MuHckkene3obeToH» 13 GETOHHOM cMecu, CocTaB
koTopoit Obin NpeaBapuUTensHO NoAodpaH 0TAenoM TexHonorun 6eToHa
1 pacteopoB PYI «MHcTutyT BenHUUCy. B kauecTBe nerkoro 3anosHu-
Tens MCcnonb30Barcs kepamauToBblil rpaBuit pakumu 4/10 npoussoa-
cta OAO «3aBop kepamanToBoro rpasus r. HoBonykomnby. B kayecTse
METKOro 3anofHUTeNs UCnonb3oBancs KBapLeBbli necok. MsrotoeneHne
00pa3LioB NpON3BOAMIOCH NOCEPUIAHO M3 3aMecoB nerkoro 6eToHa opu-
HaKoBOro cocTaBa. [Ins KOHTPONS HU3NKO-MEXAHUYECKIUX XapaKTEPUCTUK
BeToHa Oblnu M3roTOBNEHBI KOHTPONbHbIE 06pasLbl KyObl (N0 3 Ha Kax-
Ablin 3amec) pasmepom 100x100x100 mm.

McnbiTaHms onbITHBIX 06pa3LioB NPOWU3BOAMNUCH B nabopatopun ka-
theapbl «XKenesobeToHHbIE 1 kameHHble KOHCTpYKumn» BHTY Ha npecce
moLLHocTbio 5000 kH npu paboyem amanasore go 2000 kH. Harpyska Ha
06pas3Lipl MpuKnagbiBanack Yepes LWTamrbl PasnnyHbIX pa3MepoB.

MeToauka 1crbITaHMiA 0BPa3LOB-NPKU3M LOCTATOMHO NOAPO6HO OnK-
caHa B CTaTbsiX [3, 5], N03TOMy AOMOMHUTENBHO OCTAHABNMBATLCA HA
9TOM He UMEeT CMbICra.
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Puc. 1. O6wui BUA MCNbITATENBHON YCTaHOBKM (a), BIA 06pasLa-npuambl
pasmepamn 150%150x300 MM HENoCpeACTBEHHO Nepen Havanom
HarpyeHus yepes Lwramn cevenrem 60x60 Mm (6)
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Puc. 2. Cxema apmupoBaHusi — 06pasLoB-MpU3M  pasmepamu
300x300%x600 mm, ceTku C-1, C-2 co cTepxHsMN 6 1 8 MM

COOTBETCTBEHHO

AHanuz pe3ynbTaTOB 3KCMEPUMEHTaNbHbIX UCCNEeA0BaHMN.
PaspylueHne Bcex HeapmupoBaHHbIX 0B6pasLioB-MPM3M MPOWUCXOAMIO C
0bpasoBaHMeM B 06MacTit NOA LUITAMMNOM Tak Ha3blBAEMOrO KiuHa, UMe-
loLLero BUA NEpPEBEpHYTON MMpamMuAbl, U COMPOBOXAANOCH packanbliBa-
Huem BeToHa 0BpasLia No BepTMKanbHbIM MIOCKOCTAM C NOCAEAYIOLNM
CLBUrOM KIWHa MO OAHOM 13 ero HOKOBbIX rpaHen.

PaspyLueHne Bcex apMMpOBaHHbIX 0BPa3LoB Takke MPOMCXOAWNO C
o6pa3oBaHMem B 06nacTy nog LTaMnoM Tak Ha3blBaeMoro KnuHa, UMeto-
LLero BIWA NepeBepHYTO MMpaM1abl, HO He COMPOBOXAANOCh packanbiea-
HveM 06pa3LioB Mo BepTUKAMbHBIM NIOCKOCTAIM C NOCNEAYIOWWM CABUTOM
KrMHa Mo OfIHOM M3 MX BOKOBBIX TPaHel, kak 3T BbiNo XapakTepHo Ans
Bcex 6e3 uckmoyeHnst obpasLoB-npuam 6e3 MCMonb3oBaHNS KOCBEHHOIO
apMMpoBaHus. PaspyLueHre COMPOBOXAANOCH OTCauBaHNEM HapyXHOMo
crnosi 6eTOHa, PaCTONOXEHHOrO BHe siApa, 3aKI4YeHHOro BHYTpK obnacTy,
06pa3oBaHHOI! CETKaMN KOCBEHHOTO apMUpoBaHus. Takke akTuBHO obpa-
30BbIBANUCL TPELUWHbI HA BEPXHEH MOBEPXHOCTU oBpasla, Ha KoTopyto
OCYLLECTBNSANOCH HENOCPEACTBEHHOE BO3AEICTBIE Yepe3 MeTanm4eckui
Lramn. MpKUYMHOI 3TOro SBNANOCH YalLe BCEro BbiMy4uBaHME apMaTypHbIX
CTepXHeil BEpXHeil CeTKM, Ha KOTOpble BO3EHCTBOBAN LUTAMM, UCTOMb3y-
eMblil B 3KkCnepumeHTe. Heobxoammo 0TMETUTb, YTO OTCnanBaHue GeToHa
no GOKOBbIM FPaHsiM MPOMUCXOAMIO MPEUMYLLECTBEHHO B BEPXHEN MOMo-
BUHe 06pasLa, T.€. Ha AnvHe okono 300 M.

Xapaktep obpa3oBaHusi TPewWH U pa3pylueHusi 0bpasuoB npes-
CTaBMeHbI Ha pUCYHKe 3.

AHanu3 OCHOBHBIX Pe3ynbTaToB MCMbITaHMIA NEPBOIi cepumn 0BpasLioB
CBWAETENLCTBYET O AOCTATOMHON CTAbUNBHOCTI NOMYYeHHbIX Ha obpas-
Lax-bnusHeLiax BeNWuMH paspyLuatoLLeidt Harpyskv B npedenax Kaxgoi
u3 rpynn obpasyos. Tonbko B 6 obpasuax M3 72 OTKIOHEHWE YaCTHbIX
3HaYeHW OT CpefHel Mo rpynne BenuuMHbI Pa3pyLUaloLLel Harpysku
npesbiwano 15 %, 4To Ans UCMbITaHUA Ha MECTHOE CXaThe MOXHO Cyu-
TaTb BMOMHE YA0BNETBOPUTENBHBIM.

AHan3 OCHOBHbIX Pe3yNbTATOB WUCMbITaHNIA BTOPOIA cepum 06pasLioB
TakKe CBULETENbCTBYET O AOCTATOMHON CTAabMMbHOCTW MOMYyYeHHbIX Ha
obpasuax-bnusHelax BenMMUMH pa3pyLualollelt Harpysku B npegenax
kaxgol 13 rpynn obpa3suos. Tonbko B 8 obpasuax M3 72 OTKIOHEHME
YaCTHbIX 3HAYEHW OT cpedHen Mo rpynne Benu4MHbI paspyLualoLLen
Harpy3kv npesblwano 15 %, 4To ANS WCTMbITaHWIA Ha MECTHOE CkKaTue
MOXHO CuMTaTb BMOMHE yOOBNETBOPUTENbHBIM. BCe aTn onbiTHbIE 06-
pa3Lbl (1 NepBoit M BTOPON CEpUit) XxapakTepuaytoTcs GoMbLLMMM pa3me-
pamu wramnos (90 1 120 MM), rAe CNOXHO OCYLYECTBUTL TOUHYIO LieH-
TpoBKy. 3TM 00pa3ubl Obinyv UCKMIOYEHBI U3 AarnbHEALLEero aHanusa, a
CcpenHve 3Ha4eHns onpegeneHbl no 2 octasLuMMcs obpasuam rpynnbl.

6)
Puc. 3. Xapaktep 00pasoBaHWsi TPEWWH U paspylleHne 06pasLoB-
NpW3M: HeapMUPOBaHHbIX (@), YCUNEHHbIX KOCBEHHBIM apMUpO-

BaHuem (6)
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3aTeM no CPefHNUM 3HAYEHNAM HaNPSKEHUA Oy 41K KaXaol rpynnbi
HeapMMpoBaHHbIX 00pasLioB (NepBbix ABYX cepwi) Gbinu onpeaeneHbi
3HaueHus KkoahUUMEHTa Wops MOBbLILLEHUS MPOYHOCTM GEeToHa mpu
MECTHOM MPUMOXEHUN Harpy3ku No hopmyne:

— OU
Wyps = f_ ’ (1)

lc
roe fie — npouHocTs Ha cxatwe uMnUHOpoB pasmepamu 150x300 MM,
ornpefieneHHast Mo 3Ha4YeHNsIM MPOYHOCTU KOHTPOIbHLIX Ky6OB pasmepamm
100x100x100 MM, ycpeaHeHHbIM Anst 06pasLoB ¢ G6rm3Koi NNOTHOCTHIO.
[Tpn 3TOM MCMOMb30BANMCh CrIEAYHOLLME 3HAYEHNS NEPEXOTHbIX KOadhdu-
uvenToB: 0,95 ana nepexopa OT npoyHocTh ky6o 100x100x100 Mm Kk
npoyHocTy ky6oB 150x150x150 mm; 0,9 anst nepexoaa OT MPOYHOCTM Ky6OB

150x150x150 MM K npoyHOCTH LunuHapa pasmepamn 150x300 M.

AHan3 nomy4YeHHbIX 3HaYEHUI Wops ANS HEAPMUPOBAHHBIX 06pas3-
LioB-Ky6OB M MpM3M Mnokasan, YTo He3aBMCMMO OT pa3mepa obpasua u
cpenHeil NnoTHOCTH 6eTOHa XapakTep WX U3MEHEHUS OAMHAKOB — C yBe-
NMYeHneM 3HauyeHus R npoucxogut yBennyeHne sHaueHnit Wops.

Mo pesynbTatam uUccnefoBaHWA OnpeaeneHbl OMbITHbIE 3HAYEHMS
k03hhMLMEHTOB 3GhheKTUBHOCTU BOKOBOIO 06XaTHs MO 3aBUCUMOCTH

W, —1
Ky :—ObJJ : )
mep=lag g ®)
flc ACO

Ha pucyHkax 4 n 5 npencrasneHbl 3HaueHUs KoadduumeHTa ag-
(hekTMBHOCTH BOKOBOrO ObxaTua K, B 3aBMCUMOCTU OT U3MEHEHUs KO-
abduLmenTa oTHocuTenbHoro Bokosoro obxatns W u cpegHen nnoT-

HocTv 6eToHa P .
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1 —kyBbl (p = 1500...1550 kr/m3); 2 — kybbl (P = 1740...1770 kr/m3); 3
—npuambl (P =1730...1770 kr/m3); 4 — npuambl (P = 1320...1375 kr/m3)

Puc. 4. VaMeHeHWe ONbITHBIX 3HaYeHMiA Ky, Npu pasnuyHbIX 3HaYeHUAX
napavetpa
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1 - ky6bl (p = 1500...1550 kr/m®); 2 — ky6bl (P = 1740...1770 kr/md);
3—npuambl (P =1730...1770 kr/m3); 4 — npuambl (P = 1320...1375 kr/md)

Puc. 5. /\3MeHeHWe ONbITHBIX 3HAYEHWIt Ku NPU PasnnyHbIX CPEeaHUX
nnoTHocTsX 6eToHa P

Kak cregyeT u3 pucyHkoB 4 W 5, He NpoCnexuBaeTca (yHKUMOHaMb-
HOA CBAI3WN MeXay 3HaueHMsMN koadhduumeHTa aheKTMBHOCTI GOKOBOrO
obxatus Ky, v 3HaueHnamMuM napameTpoB ) 1 P . ITo NoseonsieT caenatb

BbIBOZ O TOM, YTO 3Ha4eHue KoadduumeHTa 3dheKTUBHOCTM GOKOBOrO
obxatist K, MoXeT ObITb MPUHSATO NOCTOSIHHBIM. 10 pesynbTatam BbluKC-
NEHW 3TO 3HaYeHMe B CpeaHeM Mo Bcem 0bpasuam coctasumo 9,5.

AHanua pesynbTaToB WCMbITAHWA apMUPOBaHHbIX 0BPa3LoB-NpN3M
CBUAETENbCTBYET O [JOCTATOYHOM CTabUMBHOCTU MOMyYeHHbIX Ha obpas-
Lax-bnmsHeLax BENMWYMH paspyLuallien Harpysku B Npedenax Kaxgon
13 rpynn obpasuos. [Ins Bcex 36 06pa3LoB OTKNOHEHNE YaCTHbIX 3HaYe-
HWIA OT CpedHei Mo rpynne BeMUYMHbI PaspyLLatoLlen Harpysku He mpe-
Bbicuno 14%. [Ins ucnbiTaHuii Ha MECTHOE CkaTue Takol pesynbTar
MOXXHO CYMTaTb BMOSHE YAOBNETBOPUTENBHBIM.

[ns peleHus 4eTBepTON W3 MOCTaBMEHHbIX 3afay, pesymnbTaThbl
NpoBELEHHbIX UCTbITaHWA 06pa3LoB-NPU3M C KOCBEHHBIM apMMPOBaHU-
eM Bbinn conocTaBneHbl C pesynbTatami 3KCEPUMEHTaNbHbIX Mccne-
[OBaHWA 24  HeapmupoBaHHbIX 06pa3uoB-npusm [6] pasmepom
300x300x600 mm. [MpensaputenbHo ObiMK BbYUCNIEHBI CPEdHUE MO
rpynnam 3HauyeHuin paspyliatowime Harpyaku Ny npu cooTBETCTBYHOLMX
PaBHbIX pasvMepax MeTannMyeckux LTamnoB W NPUMEPHO OLWUHAKOBOI
cpegHeit nnoTHocTy 6eToHa 06pasLoB-Npuam.

3aTeM No CpefHNM 3HAYEHUSIM Pa3pyLLaoLLUE Harpy3kv onpenens-
NUCb 3HaYeHUs KOAhMLMEHTA (W, MOBLILLEHWS MPOYHOCTU BeTOHa Mpu
MECTHOM MPUNOXEHUN HArpy3ku No opmyne:

N
= )

W, ,
Acoflc

roe Ao - NnoWadb NPUNOXEeHWs Harpysku (nnoliagb Ltamna),
fic — NpoYHOCTL Ha CxaTue UMNMHAPOB pasmepamn 150x300 MM, onpe-
JEeneHHas Mo 3HaYeHWsM MPOYHOCTU KOHTPONbHbIX KyOOB pa3mepamu
100x100x100 MM, ycpeaHeHHbIM Ans 0BpasLoB ¢ 6rM3KoM MIOTHOCTLH.
Mpu onpepeneHnn sHaueHuii fic Mcnonb3oBanuch creytolme 3HaYeHNs
nepexofHbIx koadcuumenTos: 0,95 ans nepexoga OT MPOYHOCTH KybBoB
100x100x100 MM k npoyHocTH ky6oB 150x150x150 mm; 0,9 ans nepexo-
Aa ot npoyHocTh kyboB 150x150x150 MM Kk MPOYHOCTW LMNMHAPA pa3me-
pamn 150x300 mm. C pesynbTaTamu BbIYWCTIEHUIA MOXHO MOAPOGHO
03HaKOMMUTbLCA B cTaTbe [5].

Mo BbMMCIIEHHBIM JaHHbIM, MPOM3BOAMMACh OLEHKa 3(PDEKTUBHO-
CTV NPUMEHEHNST KOCBEHHOTO apMUPOBAaHNS B YCMOBUSX KOHLIEHTPUYHOTO
MECTHOrO CXaTus MyTeM COMOCTaBNeHUs KOA(NULMEHTOB NOBBILLEHNS
NPOYHOCTM GETOHA MPWU MECTHOM MPWUMOKEHUWM HArpy3ku Ans apmMupo-
BaHHbIX W HEapMMPOBAaHHbIX MpW3M. Pe3ynbTaTbl 3TOr0 COMOCTaBMNEHMS
npuBeseHbI B cTatbe [9].

Mo pesynbTatam COMOCTABMNEHMS, MOXHO CAENaTb BbIBOA, YTO MO-
CTaHOBKa MOMEPEYHOr0 apMMPOBAHUS MO3BONSET 3HAYUTENBHO YBENM-
UWTb HECYLLYK CMOCOBHOCTL NErkoGETOHHbIX 3/IEMEHTOB NPU MECTHOM
coxatuu. OfHako yBenWueHWe MpoLEeHTa MNOMEpPeYHOro apMMUpoBaHus
bonee p,, = 1,88% He paeT JOMOMHUTENBHOTO MPUPOCTA HECYLUEN

cnocobHocT. B Lenom yBenuyeHue Hecyliel CrnocobHOCTW 3a cyeT
MOCTaHOBKM MONepeyHoro apmuposakus gocturaet 40-80% no cpasHe-
HUIO C HecyLLen CMOCOBHOCTBIO HeapMMPOBaHHbIX 06pas3LIoB.

[MonyyeHHbI 3KCMEPUMEHTANbHO XapakTep BO3pacTaHWs Hecyluen
CNocobHOCTM NerkobEeTOHHbIX 3MEMEHTOB NPWU MECTHOM CXaTun Mpu
YBEMUYEHNN NPOLIEHTA MONEPEYHOro apMUPOBaHUS [OMKEH ObiTb y4TeH
npu pa3paboTke METOAMKN pacyeTa.

MeTtoamka pacyeta Hecywieit cnoco6HocTu. 1o nonyyeHHbIM pe-
3ynbTaTam ucnbiTaHwit Bbina paspaboTaHa MeToAMKa pacyeTa HecyLyen
CNOCOBHOCTM MpWU MECTHOM CXaTWi HEeapMMUPOBAHHBIX SMEMEHTOB U3
nerkoro 6eTOHa, a Takke 3NEMEHTOB, UMEILLMX KOCBEHHOE apMuUpoBa-
HUWE MonepeYHbIMI CBApHBIMU CETKaMM.

lMpeanaraemast MeTOAMKa pacyeTa COMPOTMBMEHNS MECTHOMY CXka-
TVIO HEAPMMPOBAHHBIX 3MIEMEHTOB W3 nerkoro GetoHa Gasvpyetcs Ha
metoauke [1, 7, 8], ucxopsweid M3 TOro, YTO MOBbILIEHWE MPOYHOCTM
6eToHa MpU MECTHOM CXKaTuM MO CPaBHEHMIO C €r0 MPOYHOCTHIO MpU
0ceBOM 00ycroBneHo BrvsiHMEM GOKOBOTO AaBneHusi, CO3[aBaemMoro
OKpyXXatoLmm obnacTb HarpyxeHust GETOHOM.
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CornacHo npeanaraemoit MeToauke Ans pacyeta NPOYHOCTU Nerko-
ro BeToHa Npu MECTHOM CXaTiW Ans dnemeHToB 6e3 NpuMeHeHns Koc-
BEHHOrO apMMpPOBaHWS, CreayeT WCMoMb3oBaTh 3aBUCUMOCTU (5)—(6),
npefcTaBeHHbIe B CTaThe [3].

Mpu 3TOM MPOYHOCTbL Nerkoro GeToHa Mpu OCEBOM PACTSKEHWM, B
COOTBETCTBUM C NPEAOXEHHO B [3] METOAMKOM pacyeTa, AOImKHa onpe-
[ensTbes no popmyne Hopm [9]:

f 0,6p

=104+—= |0
Ict 2200 ct » (5)

30ecb P — CpeaHss NNOTHOCTL nerkoro 6eToHa (kr/md);

OeToOHa Ha 0CEBOE pacTsiKeHMe.

[aHHas 3aBUCMMOCTb Bbina NonyyeHa no pesynbTatam UCTbITaHWiA
130 obpas3uos 13 nerkoro HeToHa (66 ky6oB 1 64 Npuam) u npumeHUMa
npyu AuanasoHe W3meHeHusi cpepHelt nnotHocTv GetoHa 1300...1800
Kr/M® 1 iuanasoHe u3MeHeHWs napameTpa oTHoLeHus ) < 1.

. — MPO4HOCTb

3HayeHne koadduumenTta addektnsHocT K, npu atom creayet
npuHumaTk paeHbiM K, =9,5.

C vcnonb3oBaHWeM MPeAnoXeHHOM MEeTOaMKW pacyeTa no npuse-
AeHHbIM B cTaTbe [3] dopmynam, 6binu BbINONHEHb! BbIYUCTIEHNS pac-
YeTHBIX 3HaYeHM paspyLuatolmx Harpy3ok ans Bcex 130 onbITHbIX 06-
pa3uoB. CpefHee OTHOLLEHME OMbITHBIX M PAcYETHbIX 3HAYEHUA COCTa-
Buro 0,993 npu koacbchuumerTe Bapuav 0,144 (pucyHok 6).

B T0 e Bpemsl, BbINONMHEHHbIE N0 MeToAKKe HOpM [9] pacueTbl fanu
cpefHee OTHOLLEHME OMbITHBIX U pacyeTHbIX 3HayeHuin 1.364 npu koad-
chuumeHTe Bapuauun 0.226, a BbINOMHEHHbIE MO METOAMKE HOPM ObiBLLE-
ro CCCP [2], sanu cpeaHee OTHOLLEHWE OMbITHBLIX U PaCYETHBLIX 3Have-
H 1.477 npu koachcbuumeHTe Bapuauum 0.245.
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1-npn p =1320...1375 kr/m3; 2 — npu p = 1500...1550 kr/m3;3 — npu
p =1730...1770 kr/m3; muHus Nops = Neal

Puc. 6. ConocTaBneHue OnbITHbIX 3HAYEHUiA C pac4yeTHbIMU 3HAYEHNAMMU
no npep,no»(eHHoﬁ MeTOAMKe pacyeTa

B ocHoBy mMeToamkn pacyeTa COMpOTUBIIEHNS ANEMEHTOB U3 NErkoro
OeToHa, MMEKLWNX KOCBEHHOE apMUpOBaHWE B BWAE MOCKNX CBapHbIX
CEeTOK, Oblna momnoxeHa MeToguka pacyerta, paspaboTaHHas paHee Ans
3NeMEHTOB U3 Tsikenoro 6etoHa [10].

C ucnonb3oBaHWeM aHanuTUyeckux 3asucumoctert (6)-(10), npea-
CTaBMEHHbIX B cTaTbe [5], Oblny BbINOMHEHBI pacyeThl HECyLLern cnocob-
HOCTM OMbITHBIX 00pasLOB-NPU3M M3 Nerkoro GeToHa, apMMPOBaHHBIM
nonepeyHbIMI CBapHbIMK ceTkamn. CpefHee OTHOLLEHWE TEOPETUYECKIX
1 3KCMEepUMEHTanbHbIX 3HayeHnn coctasuno 1.013 npu koaduumerTe
Bapuauun 0.102. Takum 06pa3om, ykasaHHble BbllLe 3aBUCUMMOCTW MO3-
BOMSIOT YIOBNETBOPUTENBHO OLEHUTL (haKTUYECKYH HECYLLyt cnocob-
HOCTb KOCBEHHO apMMPOBaHHbIX 3IEMEHTOB U3 nerkoro 6eToHa npu
MECTHOM CXaTuu.

Cnenyet oTMeTuTb, YTO B pabote [11] 3aBucumocTs (10) [5] Bbina
npeobpa3soBaHa Ans NPaKTUYECKOro NPOEKTUPOBAHMS C LIENbI AOCTIKE-
Hns 90%-oh 06ecneYeHHOCTH B 3aBUCHMOCTb

5+,
0 = — 2o
1+4,5(,

C vcnonb3oBaHuem 3aBucumocTeit (6)—(9) u3 cratbu [5] 1 3aBuUCK-
MocCTH (6) OblnK BbINOMHEHBI pacyeThbl HeCyLUein CoCOBHOCTY OMBITHBIX
00pa3uoB-npu3m 13 nerkoro GeToHa, apMMPOBAHHBLIM MOMEPEYHBIMM
CBapHbIMK ceTkamu. CpefHee OTHOLUEHME TEOPETUYECKUX U 3KCrepu-
MeHTanbHbIX 3Ha4eHui coctasuno 0,977 npu koadduumeHTe Bapuaumum
0,107. Takum obpasom, 3aBucumocty (6)—(9) [5] v (6), npeacTaBneHHas
Bbille, Takke MO3BONAKT YAOBNETBOPUTENBHO OLEHUTb (DaKTUYECKYH
HeCyLLY0 CrnocoBHOCTb KOCBEHHO apMUPOBAHHbIX ANIEMEHTOB W3 NErKOro
6eToHa Npy MECTHOM CxXaTuu.

OpHako cregyeT OTMETUTb, YTO NOCKOMbKY NPY OLEHKe HaAEXHOCTH
pacyeTa 3neMeHToB no npunoxeHuto D [12] HexenaTenbHO Hanuuve B
pacyeTHbIX 3aBUCUMOCTSX SMMUPUYECKUX KOIPPULMEHTOB, onpenensie-
MbIX C NOMOLLbI0 6a3NCHBIX NEPEMEHHBIX, B CTaTbe [5] ObiNo Npeanoxe-
HO yNpoLLeHWe MeTOAMKM pacyeTa MpPOYHOCTW NyTeM BBEAEHUS| BMECTO
NepeMeHHOro  3HayeHus KoadduumeHTa 3hheKTUBHOCTU KOCBEHHOTO
apMupoBaHus ¢, , NOCTOSHHOTO €ro 3HaueHus, pagHoro §, = 2,5 .

[Mpu aToM CneayeT orpaHn4MBaTL MPOYHOCTL NErkoro BeToHa, apMupo-
BaHHOTO CeTKaMu, YABOEHHOM €ro MPOYHOCTH MpW OTCYTCTBUN CETOK, KaK 3TO
ObI0 PEKOMEHIOBAHO paHee [ ANeMEHTOB U3 Tshikenoro BeToHa [13].

Torpa 3aBucumocTb (6) u3 ctatby [5] npeobpasyeTcs k Bugy

flcud,eff = flcud + 2'5pxy Eﬂyd,xy m)s = 2flcud : (7)
Cﬂeﬂ,YET OTMETUTb, YTO U3 HEPABEHCTBA
flcud,eff = flcud + 2’5p><y |:nyd,xy l])s < 2flcud
MOXHO Nerko Hautu rPaHn4HOE 3HayeHune KOS(‘bd)VILWIeHTa apmMuposa-
HUA pxy im Npn NpeBbILEeHNN KOTOPOro ,El,aJ'IbHeVILUEI'O NOBbILWEHNE He-

(6)

CyLLeit crnocobHOCTI He MPOUCXOANT.
["paH14HOE 3HaueHMe 3TOro KoathMLIMEHTa MOXHO HaWTK Mo hopmyne:

f
Py im = ﬁ (8)
1~"yd,xy T's

3aBucumocTb (8) ycTaHaBnMBaET TOT YPOBEHb MOMEPEYHOT0 apMMpOBa-
HUS, MPEBbILLEHNE KOTOpOro He OyaeT faBaTb AanbHEMLIEro MOBbILLEHWS
pacyeTHON HecyLUel cnocobHOCTH, T.e. (PaKTUYECKM YCTaHABNMBAET Avana-
30H 3KOHOMUYECKM 0B0CHOBAHHOW CTEMEHI KOCBEHHOTO apM1POBaHKS.

Mo pesynbTatam NPOBEAEHHBIX KCMNEPUMEHTOB, C Y4ETOM OMMCaH-
HOI1 BbllLE PacYeTHOM MOAENN NO NPUBELEHHBIM BbILE 3aBUCUMMOCTSM
(7)-(8), BblMM NOMyYeHbl 3HAYEHWs paspyLUAILLMX Harpy3ok Ans 36
OMbITHBIX 06Pa3LOB-NPU3M (TPETbS CEpUst) C MCMOMb30BaHNEM KOCBEHHO-
ro apM1pOBaHWS.

OugeHka TOYHOCTV MpeAnaraeMoro mMetoga pacyeta [5] BbinonHsnach
cornacHo aranam 1-4 npunoxenus D [12]. B pesynbTate BblMMUCTIEHWA
MOMy4YeHO 3HaueHNe NonpaBKu CpenHero aHaderus b = 0,977 u sHaueHve
koadhpuumeHTa Bapuauun Bektopa owmbok Vs = 0,113. MonyyeHHble
pe3ynbTaThl CBMOETENbCTBYIOT O TOM, YTO NPELMOKEHHBIA YNPOLLEHHbINA
MeTOf pacyeTa NO3BONSIET NOMYYUTb TEOPETUYECKWE 3HAYEHWS, YOOBIe-
TBOPUTENBHO COBMAAAtoLLNE C SKCTIEPUMEHTANbHBIMY 3HAYEHNAMU.

3aknoyeHne

1. Ha ocHoBaHMM aHanu3a CyLiecTBYIOLLMX METOLOB pacyeTa 3neMeH-
TOB U3 Nnerkoro GetoHa nnoTHocTbio oT 1000 go 2000 kr/m3 Ha mecT-
HOE CXaTue W AaHHbIX MPOBEAEHHbIX SKCNEPUMEHTAMbHBIX UCCNeno-
BaHWI YCTaHOBIEHO, YTO NPUMEHSIEMbIE 10 HACTOSILLErO BPEMEHU B
MWpe MeToAbl pacyeTa COMpOTUBIIEHUSI MECTHOMY CKaTMIO apMUpO-
BaHHbIX M HEAPMWUPOBAHHBIX KOHCTPYKUWIA M3 3Toro Buga GeToHa,
SBNSIOTCA OPUEHTVMPOBOYHBIMI M HEAOCTAaTOMHO 06OCHOBAHBI COOT-
BETCTBYHOLMMM 3KCIEPUMEHTAbHBLIMW JAHHBIMM.

2. TpoBefeHHbIE 3KCMEPUMEHTANbHbIE UCCEA0BaAHUS PaboTbl HeapMK-
POBaHHbIX 11 aPMUPOBAHHbIX S1IEMEHTOB W3 NErkoro 6eToHa B yCroBK-
X KOHLEHTPUYHOrO MECTHOMO CXaTWs NpY BapbMPOBaHUN AOCTATOYHO
6OnbLIOro KOMMYeCTBa NapamMeTPoB, TakVX Kak reOMETpUYECKVE pas-
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Mepbl 06pa3LioB, MoMepeyHble pasMepbl MeTarniMYeckiuX LITammos,
NMoTHOCTb 0BPasLioB, KO3PDULMEHT apMMpoBaHis 0BpasLoB (4ns
apMMPOBaHHbIX 0BPa3LiOB-MPY3M), MO3BOMUIO YCTAHOBUTL PSA HOBbIX
CYLLECTBEHHBIX 3aKOHOMEPHOCTEN, U3MOXEHHBIX HIDKE.

AHann3 npoBefeHHbIX 1CCeAoBaHUA NOKa3as, YToO HE3aBMCUMO OT
pa3mepa obpa3ua W cpegHen NNOTHOCTW GeToHa, C yBenuyeHneMm
nnoLyagu 3arpyxaemoii NiocKoCT anemMeHTa K NNowaau npunoxe-
HUS  Harpy3ku, MPOMUCXOAWT YBENUYEHME 3HAYEHUS MOBbILIEHMS
NPOYHOCTM 6ETOHa NPY MECTHOM MPUNOKEHUU Harpy3Ku.

PesynbTaTbl aKCnepyMeHTanbHbIX MCCNEAOBaHUA 3NEeMEHTOB U3
nerkoro ©eTOHa NpW KOHLIEHTPUYHOM MECTHOM CXaTuW Mokasanu,
4TO 3HaueHue koapduumeHTa adekTMBHOCTU BOKOBOrO ObXaTMs
NpaKTUYECKN He 3aBUCKT OT CPefHeil NNoTHOCTM nerkoro BeToHa u
ypoBHsi 60KOBOrO 06xaTis. AT0 3HaYeHUe MoXeT ObITb MPUHATO NMo-
CTOSIHHBIM U paBHbIM 9,5.

B anemeHTax u3 nerkoro 6eToHa, apMMPOBaHHbIX MOCKMMM Mone-
PeYHbIMM CBAPHBIMU CETKaMM, CXeMa Pa3pyLLEeHUsl, @ Takke passu-
The OedopMmauuii U HanpsHKeHWA OT JEeNCTBUS MECTHOW Harpysku,
NPUMOXEHHON Yepe3 LUTaMN, OTNIMYaeTCs OT TakoBbIX B HEapMUpO-
BaHHbIX anemeHTax u3 nerkoro 6etoHa. Cxema paspyLueHus, passu-
TWe Aecbopmauyii B apMMpoBaHHbIX 06pa3lax xapaKTepusyloTcsi, B
OTNMYME OT HeapMMPOBaHHbIX 06pas3LoB, OTCYTCTBUEM packarlblBa-
Hus 06pa3LioB MO BEPTMKANbHLIM NNOCKOCTAM. Pa3pylueHune conpo-
BOXOaNoChb OTCManBaHMEM HapYXHOro cros 6eToHa, pacnonoxeH-
HOTO BHE 5iApa, 3aKMO4EHHOro BHyTpK obnacTti, obpa3oBaHHoOI CeT-
Kamu KOCBEHHOrO apMupoBaHWs. Takke akTWBHO 06pa3oBbIBanMMCh
TPEWWHbl Ha BepXHeil MoBepXHOCTW obpasla, Ha KOTOpyK Ocy-
LeCTBNANOCL HEMOCPEACTBEHHOE BO3AENCTBME Yepes MeTannuye-
CKWi WTamn. MpUYMHON 3TOr0 SBMIANOCH Yalle BCEro BbiMyyuBaHWe
apMaTypHBbIX CTEPXHE BEpXHeil CeTkW, Ha KOTOpble BO3AENCTBOBAN
LTamn, ucnonb3yembiin B akcnepumeHrte. OTcnaneaHue GeToHa no
BOKOBbIM rpaHsIM MPOMCXOANNO NPENMYLLECTBEHHO B BEPXHEH Noo-
BUHE 00pasua, T.e. Ha annHe okono 300 M.

lMocTaHoBKa NOMEPEYHOT0 apMUPOBAHWS MO3BOMSET 3HAYUTENBHO
YBENWYNTbL HECYLLYIO CMOCOBHOCTL NErKOBETOHHbIX 31EeMEHTOB Npu
MeCTHOM cxaTiu. OfHaKo yBenuyeHue NpoLeHTa NonepeyHoro ap-
MupoBaHusi 6onee Py = 1,88% He paet JONOMHUTENBHOO Npu-

pocTa Hecyluen cnocobHocTw. B Lienom yBenuyeHue HecyLueit cno-
COBHOCTM 32 CYET NOCTAHOBKM MOMEPEYHOTO apMUPOBaHUs LOCTUra-
eT 40-80% no cpaBHeHWIO C Hecyllel CrocobHOCTbIO HeapMUpo-
BaHHbIX 06pa3LioB.

B passutue nonoxeHun HopM [1] NpeonoxeHa MeToauka pacdeTa co-
MPOTUBMEHNS MECTHOMY CXaTui0 HEaPMMPOBAHHLIX 3MEMEHTOB M3 Ner-
koro BeToHa, koTopasi 06ecreuMBaET XOPOLLYI0 CXOAUMOCTb PacHETHbIX
W 3KCMEPUMEHTABHBIX 3HAYEHUA COMPOTUBIEHNS 3neMeHTOB. Mo cBoei
TOYHOCTW NPELSIOKEHHas METOAMKA pacyeTa 3HaYNTEmNbHO MPEBbILLAET
TOYHOCTb METOAWK pacyeta HopM [2, 9] n MoxeT BbiTb UCMONb30BaHa
Mpy AanbHeilLeM COBEPLLEHCTBOBAHUN OTevecTBeHHbIX THITA B 0bna-
CTV pacyeTa BETOHHBIX 1 Kene3006eTOHHBIX KOHCTPYKLWIA.

PaspabotaHa mMeToauka pacyeTa Hecyllei cnocobHOCTV npu MecT-
HOM CXaTuM ANeMEHTOB W3 fnerkoro GeToHa, MMEKLMX KOCBEHHOE
apMMpoBaHu1e MonepeyHbIMA CBapHbIMM ceTkamn. MeToguka ocHO-
BaHa Ha y4yeTe HEeSIMHENHOM 3aBMCUMOCTW KO3hduLmeHTa addek-
TUBHOCTM KOCBEHHOrO apMUpOBaHWs OT €ro WHTeHcuBHOCTW. [Mpen-
NOXeHHast MeToAWKa NMO3BONSET YAOBNETBOPUTENBHO OLEHUTDL dhak-
TUYECKYI0 HECYLLYK CMOCOBHOCTb KOCBEHHO apMWpOBaHHbBIX dre-
MEHTOB W3 nerkoro 6eToHa Npy MECTHOM CXaTuu (CpeaHee OTHOLUe-
HWE TEOPETUYECKMX W 3KCTIEPUMEHTANbHbIX 3HAYEHMIA COCTABUNO
1,013 npu koachcpuumenTe Bapuayum 0,102).

9.

PaspabotaHa ynpolueHHas MeToauMka pacyeta Hecylueit cnocobHo-
CTW NpU NOCTOSHHOM 3Ha4YeHWUN Ko3hpuLmMeHTa PPEKTUBHOCTU KOC-
BEHHOro apMupoBaHia @, = 2,5 npu orpaHn4eH NPOYHOCTL ner-

koro 6eTOHa, apMUPOBAHHOTO CETKaMW, YBOEHHO! €ro NPOYHOCTbIO
npy OTCYTCTBUW CETOK. YMpOLLEeHHas MeToauka pacyeTa no3sonset
MonyyuTb TEOPETUYECKME 3HAYEHNS), YOOBNETBOPUTENBHO COBNaga-
folne C 3KCMepUMEHTaNbHBIMM 3HAYEeHMAMU (3HaueHue nonpaBK
cpeqHero sHadeHns b = 0,977 u 3HadeHue koadduumeHTa Bapua-
umn Bektopa owmbok Vs = 0,113). flaHHasi MeToauka pacyeTa He-
CylLieit CnocoBHOCTU NPU MECTHOM CKaTUW 3NEMEHTOB M3 NeErkoro
feToHa, UMelLWMX KOCBEHHOEe apMUpOBaHWe nonepeyHbiMM CBap-
HbIMM ceTkamu, MOXeT OblTb pekOMeHAOBaHa ANs BKMHOYEHUS B
HOPMaTMBHbIE JOKYMEHTbI M0 PacyeTy TakuX 1IEMEHTOB.
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RAK N.A., BONDAR V.V. Researches of resistance to concentric local compression of elements from light concrete

Analysis of the experimental investigation results of partially loaded lightweight concrete elements, including reinforced with lateral grids, are made.

The basic provisions of design procedures of bearing capacity of these elements are presented.
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