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YIOK 624,073,7:725.4

PexoMeHno0BaHO K H30aHHIO CeKlefl HeCyumX KOHCTpykuu#h
HTC HHHWHUnpomsaauuit I'occrpog CCCP,

PexoMeHnalyy Nno NpOeKTHPOBAHHIO YYACTKOB NepeKphiTH i
ot NopbOUeHHBIe HArPy3KH B INpoMbluieHHbx aoawxsax/ILHHUU-
npomanaiu#t l'occrpoga CCCP. ~ M,: IIHUHUnpomanaunft, 199 .
32 c.

CoaoepXar MaTepHaNbl 10 NPOEKTHPOBAHHIO YYACTKOB Ilepe =
KPhITHH 1on noBbllieHHBIEe HAI'PY3KM C HCIONb3oBanMeM COOPHLIX
Kene306eTOHHBIX KOHCTPYKUMH MHOINO3TAXKHBIX NPOMBEIIIEHBHBIX
3nauMi# ¥ npegHasHa4YeHH! ONd WHKEHepHO~TeXHHYECKHX paboTHH~
KOBR HAYYHBIX IPOEKTHHIX M CTPOHTENLHLIX DpraHu3ally .

Pexomennaunu paspaboraun [JHUHWnpomsnanu#t 'occrpoda
CCCP (xaumuoaTsl rexd. Hayk Jl.U.Mpauxoscku#t, 3.H.Koosmu),
MHUCH um. B.B.Kyh6rmiesa I'ockomurera CCCP no mapoasomy
obpasopaunio (kauon natel Texu. uayk B.U.Pomumien, MK, lllexop-
mop ), Cu6AAU Mpuunsysa PCOCP (xanounaThi TexH. Hayk
10. B.Kpacuomekos, U.M.,Hraciox).

LleHTpanbHBI HaydYHO—HCCHAEUOBATENBLCKER K NPOCKTHO
aKCTepUMeEeHTANIbHBIE HHCTHTYT NPOMBIUNEHHBIX 304k #
u coopyxeuu# (LHHHWnpomanammit), 1990



[NPEANCJ/IOBHUE

[Ip mpoekTHpOBaHHM MHOI'O3TAXHBIX ITPOH3BONCTBEHHLIX
30aHHHA BpeMeHHble HAPy3KH Ha IepeKpbITHA 4aCTO NPHHHMAIOT-
Csl II0 MaKCHMaNbHbLIM 3HaYeHHSAM HA OTdeAbHBIX Y4aCTKaX OaH=~
HOI'O NPOXM3BONCTBA. JKCTpeMajlbHble Harpy3K¥ 071 MHOTHX OT=-
pacnel NPOMBIINEHHOCTH 3aHMMAOT no miowaoy He 6onee 1O0%
H B To Xe BpeMd B 1,2-3 pasa npepbllaloT NO BEIHUYUHE Ha-
'PY3KH HA OCTANBHOW N/oUIAOX NepeKphITYH i

[ng npaBuAbHOI'O BbIOOpa THIOBBIX XKeNe300eTOHHBIX KOHCTw
PYKIM# 1o Hecymie#f CrnoCOOHOCTH M 3KOHOMHMM MATepHAallbHLIX pe-
CypCoOB B MHOTI'O3TAXHbBIX NPOMBIIICHHBIX 30aHHAX ClenyeTrT Be-
CTH NpPOeKTHpOBaHMEe ol Harpysku, Hanbonee xapakrepHble Oid

OAHHOI'O NPOM3BOHCTBA, M BBIIENATE OTMeNnbHBIe YYACTKH OO IO=-
BbIUEHHLbIE HAI'DY3KM.

OnuurM u3 Hanbolee lienecoobpa3HbiX KOHCTPYKTHBHBIX pe—
IHeHHH OIS OCYIMEeCTBNEeHUS BO3MOXHOCTH [IOKANLHOI'O NOBLILEHUS
HAr'py30K HAa INepeKphiTHS MHOI'O3TAXHBIX NPOH3BONCTBEHHLBIX
anauMit u3 cbopHoro xeneszobeToHa ABIFAETCH Co3naHWe y4acT-
KOB U3 cOopHO-~-MOHOMMTHOIO ¥eneaoberoHa., YKnagka ClOd ap=-
MEpPOBaAHHOI'O 6eToHa Ha NOBEepXHOCTH COOpPHBIX 3neMeHTOB C oa-
HOBpeMEHHO# 3a0eilKOi WBOB MeWay HHMHM H3MeHseT KOHCTPYKw-
THBHYIO CXeMy IJIMT ¥ puIrenel HNepeKpbITH, yBelIu4YuBaeT HUX
KECTKOCT by

Haubonee abdbekTHBHO NpUMeHeHHe YYACTKOB IIOQ INOBLIlICH=—
Hble HATPY3KH 0O/ KOHCTPYKIMK IepeKpbiTHiH, B KOTOPBIX NO K-
TaM JIpedyCMOTpPEeHbl 3BYKOU3OMAUMOHHBIA CIION HNMM YyTOI/MUEeHHad
CTDKKA 018 opraHu3all¥d YK/IOHOB nojoB. B aToM cnydae yka-
3aHHble BRILUE CNOM 3aMeHJIOTCHd MOHOMUTHBLIM ¥Kene3zobeToHOoM,.

HacrosiiHe pekxoMeHOallMy couepxkaT OCHOBHBIE ITONOXEHHU
10 pacyeTy ¥ KOHCTPYHPOBAHUIO YYACTKOB IepPeKphITHH, BOCIDH-
HYMAIOUMX OOIOMHUTEe/IbHbIe HATPY3KH B paamMepe 00 29 % 1o
CpaBHEHHMIO C Harpy3kaMy Ha OCTalbHOW 4YacTH 3aauud. s



bombwero ypemiyewd HArpy3sok HeoGXOOHMEI OONOMHETENbHbBIE
9KCIepBMeHTallbHble HCCllenoBaHM s, NMPOBEpPOYHBIe pacdeTh! H
KOHCTPYKTHBHbIE pelieHnd, obecleumpalonmme IPOYHOCTH H NPHIOO-
HOCTb K HOPMANLHOHK 3KCNAyATALMH.

OKCcrniepuMeHTalbHble paboThl 019 HACTOAIMX peKoMeHOalm i
6prm sbmonHedn B QHUJI Cu6AIU uMm, Ky#brnuepa, npobBepoy—
Hble pacdeThl MHOIO3TAXMHBIX paM IPH pPa3HYHBIX KECTKOCTAX
pureneilt ¥ oonomMHUTeNLHBIX HAarpyakax — B OBLl KIl Jlewmurpan-
ckoro IlpoMmcrpoitnpoexTa.

B paspaforanHbpix pekoMexnauusx 6bym paccMoTrpeHbl peb—
pHCTBble TIMTH nepekpbIiTH# BhiIcoTOi 300 MM no cepuwu
1.042.1=4; pureim poicoToit 500 MM M KONOHHBI CeyeHHEeM

400x400 MM no cepuam 1.020-1/83 n 1.,020.,1-4 -~ xou -

CTPYKIMH KapRIca MeXBMOoBOIc NpuMeHeHud. IIpr MCnonb3opa-—
HUH HACTOSIMX pPeKoMeHnalM# HeobXoguMO yuuThIBATH OOnmMe
YKA38HHS IO pacyeTy IPOYHOCTH, YCTONUMBOCTH H 0ePOPMA TH B
HOCTH OTOEeNBbHLIX Xe/1e300eTOHHBIX 3JIeMEHTOB ¥ 3uaHHA B lLe —
IOM, IPUHATHIE B VKA3AHHBIX THIOBBIX CEPHSIXe.

OCHOBHEBIE NOJIOXKEHNS IPOEKTHPOBAHMH H pacyeTa peKoMeH-
nalmit Moryr OBITE pacnpoCTpaHeHbl Ha Opyr¥e OelCTBylOIMe Ce-
PHH MBOT'O3TAXHBIX NPOH3BONCTBEHHBLIX 30aHU# H3 COOPHBIX Xe—
ne3006e TOHHBIX 3IEMEHTOB.

[IpennoxeHnd ¥ 3aMedaHR g N0 COACPXKAHHMIO peKOMeHnalH i
npocuM HanpabBngrs B I[HWHnpomaunauu# no anpecy: 127238,
Mockpa, [MuTposcxoe uocce, ao. 46,



1, OBUWHE I[OJIOXEHHA

1.1. B pexoMeuHmauMsax coaepxaTCd OCHOBHbIe yKa3aH¥s IO
[IPOCKTHPOBAHUIO YYACTKOB IIepPEKPBITHH 104 IOBBIUCHHLIE HA ~
I'py3KH B Ipeaenax oo 295 % MO CpaBHeHHIO C HAIr'py3KaMy,IpH-
HAThIMM B INIPpOeKTe NpuMeHuTelbHo K cepuaMm 1.020-1/83
1.020,1-4.

l.2. YuacTky nog NOBLIUCHHBIC HADY3KM MOI'YT npeqy o
CMATPHBATBLCHA NPH NPOEKTHPOBAHHM HOBBIX H PEKOHCTPYHPYEMBIX
nepekpbi™it U3 COOpPHBIX Xene306eTOHHBIX 3/IeMEHTOB.,

1.3. OcHoBHBIM NpHEeMOM, TNO3BONMIOLUMM JIOKANIBHO NOBLI —
CHTb HArpy3KH, €BIFEeTCH yK/IAaOKa IO NOBEPXHOCTSHM IN/MT Ie-
PEKPBITH cnog apmupoBaHHoro 6eroHa, obwremuHsuowero pabory
OTOEJBHBIX COOpHbLIX 2NeMEeHTOB, YTO H3MEeHSeT HX KOHCTPYKTH Bre
HYIO ¥ paCUYETHYI0 CXeMhbl, yBeluyybBaeT WKeCTKOCTh M HeCyllylo
cnoco6HocTb MMET ¥ pureneit (puc. 1).

1.4. [Inga nonbopa HecyumXx COOpHEIX Kelne300eTOHHBIX 37e-
MEHTOB MHOIO3 TAXHLBIX ITPOMBIUIEHHBIX 30AHHU C yYETOM JI0KO=
NMbHBIX IOBBRUIEHHBIX HA'PY30K PeKoMeHOyeTCd CleayiUHMi NOpsi-
OOK INpOoeKTHpoBaHUd:

0 OAHHBIM TEeXHUYEeCKON YACTH ITPOeKTa OolIpedendioTCHd Bpe-
MeHHBle HATUPY3KM HAa lepeKpbITHH;

paccCMarpuBaeTCs BOIPOC BO3MOXHOCTH CHIKEHHS COCPEeOOT-
OYEHHBIX TEXHOMOMHYEeCKHX HAr'PYy30K NyTeM HX paclipedeileHud
Ha OOoMNblwyI0 NAOWAOk CMEXHBIX [IKT;

onpegensgercs Haubombliag BO3MOXHAE TeXHO/IO'HUECKASs Ha-
py3Ka Ha KBaopaTHBIA MeTp NepeKpbITHH B MaKCHMAJIbHAas IHIO—
Wanb, Ha KOTOpOi# OHa MOXET ObiThb pacnolioXeHa, a TakKe 0o
KeHde U pa3MelleHue y4YaCTKOB C IIOBbILUEHHBIMH Harpy3kKkaMH,
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Puc, 1., Ycuneuue sgyeilkM NepekphiTHSH
a ~ PpalCMEHT INjlaHa TNepekpbiTHd; 6 — neranbk ConpsDKeHU

2 N1eMEeHTOBR;

1 ~ pirenb; 2 ~ mmTe;; 3 — cnojft MoHonuTHOr'o OeToHa;

4 - apMaTypHas CeTKa, O — apMaTYPHbIH Kapxac
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noabop COOPHLIX HeCyumMX Xene306e TOHHBIX 3/1eMEHTOB =
IUDIT, pUreiie, KONOHH -~ NPOM3BOUUTCH B COOTBETCTBUHH C YKa=
3aHUAMH THIIOBbLIX CEpH#N MO HA'PY3KAM, OEHUCTBYIOHHMM HA TI/I0~
waoy 90 % u 6onee obuweil NMpou3BOUCTBEHHOR M BENMUYUHON He
MeHee (O % NOBbIUEHHONH HATPY3KH.

leO, YHaCTKH noa nosbiueHHble HAUPy3KH He peKoMeHayer-
Cd pacnonarartb gqpyr Haa apyrom.

2. METOAHWKA PACHETA

2.1. Pacyer y4aCTKOB nepekpbiTHHi Nnoa NOBbIUEHHBIC Haw
I'PpY3KH NpeainaraeMorc KOHCTPYKTHBHOIO peLIeHH S NPOH3BOOM T—
Cfl N0 NpepefbHBIM COCTOSIHUAM nNeppoit rpynnsl IlpoBepka koH-
CTPYKIHHA HO IpedellbHbIM COCTOSHHAM BTOPOH I'pyHINbl NPOU3BO~
OUTCS NO paCKpBITHIO TPeUMH Had olopamMH, 2acyeT no aedpopma—
IMSIM 019 paccMaTpypBaeMblX KOHCTPYKUMH He NPOU3BOOAUTCS, TAK
KAaX yBe/IHuyeHye Harpy3Kd peaycMmorpeHo oo 295 %, a xeCr -

KOCTh IMT JepeKpbITHH NPH CO30AHUM HEpa3pe3HOCTH BO3pa—
craer B 1,0 pasa, pureneét - B 3,1 pasa /8/.

2.2. Pacuer pcell KOHCTPYKTHBHOK CHCTeMBbl 30aHUS NPOU3—
BOOQHTCH 6e3 y4yeTa YHYACTKOB [IepeXphiTH# C IOBBIUEHHBIMUA HA ~
rpy3KaMy 11og XapaKTepHYio i OaHHoI'o IMPOH3BOOCTBA HAIpyS=—
KY B COOTBETCTBHH C QeHCTBYIOUHMH HOPMATHBHBIMH OOKYMEHTG-

MH H MeTooaMH pacyera 30aHHH C KAPKACHOH KOHCTPYKTHBHOH
CXeMOH,

2.3. Y4aCTKu Io0 INOBbAlLEeHHble HATPY3KH CiliegyeT pacCMa=
TPYMBATE KaK CAMOCTOdTeNlbHbie BKMOYEHN S, HE OKa3biBalouUme
3HAYUTENbLHBIX Bo3neicTeuit HA pabory Bcelt KOHCTPYKTHBHON CH-
CTeMbl 30aHud. PacyeT y4aCTKOB NPOH3BOOMTCH C ydeToM 006e0-
NeyeHuss CopMeCTHOH paboThl apMHpoBaHHOR MOHO/MITHON OeToH-
HOW INMTHI, yNOXEeHHOH no npeapapuTeilbHo oOpaboTaudtio IO-



BEePXHOCTH, CO COOpPHbBIMH Xelle300eToOHHBIME 3/eMeHTaMH Nepe -
KPbITH i,

2.4, Pebpucrble NimMThl NEpeKpbiTHA YCHIICHHON aue Ky
(ycu neHHbIX siyeek), ofbenuHCHHBIC apMupopaHHON HabeTOHKOM

HAO ONOPAMH CO CMEXHBIMM IIMTAMH, PACCMATDHBAIOT B pacyer—
HOt MoOen¥ xakK Hepas3pe3HYK TpeXIpoleTHylo (MHorompomneTHYIO)
banky TaBpoBoro ceuyeuus (puc. 2). KomuecTBo ycuneHHbIx sye-
eK onpefeiigercs TeXHOIO'HYeCKOol 4aCTblo NpoeKTa.

1645

v/

v/
Jig

Puc., 2. [lonepeuunie pacueTHpIC CedeHMHA HepaspesHoi peb-
PHCTOH IIMUTLI C YCHNCHUEM

—

a — OCHOBHbIe pa3meprbl; O — pacHeTHoe CedeHHe B IIpoeTe,
B = pacyeTHoe CeYdeHue Ha olope



2.9. Onpenenedye U3rubalomwx MOMEHTOB H NONEepeyHbIX

CH TIPOM3BOMUTCH B COOTBETCTBMH CO CXeMaMM 3arpyXeHud
(puc. 3) u3 pacyera ynpyroit CHCTeMbl.

a)

A

Tiotybibetbygibotttialtytitedeibatt
_‘. Ny ] B' M, | C’ } Il
6 M L 6 M l 6w

)
T
1 B

A /N My 0, 1C |1

6 M l 6 M Lﬂ 6 M L

Puc., 3. CxeMbl 3arpyxeHusa Hepa3pe3HBLIX NNIHT YCUAEHHOTIO
ydyacTkKa

a =~ neppasi cxemMa,; 6O = Bropas cxema

2.0, OkoHyaTenbHoe 3HadeHue H3rubarlmXx MOMEHTOB
HAXOOUTCH C Yy4YeTOM llepepaclpeleieHUd YCUUH NyTeM CHUXKe-
HU S MAKCHMAJIbHOIO onopHoro mMomMeHra Ha 30 % u COOTBETCT-

BYIOIIEI'O YBe/MYEHUH IPOeTHBIX MoMeHToB. [lpm cozgaHuu He-
PA3pPEe3HOCTH NMIHMT IepeKphITHN B NpoOonbHOM HAIIpaBAeHHH IO~
magb Ce4YeHUd HAOOIIOPHON apMaTyphl HA3HAYaeTCHd B COOTBETC Tw
BUY C QEeWCTBYIOUMMH HOPMATHBHBIMH OOKYMEHTAMH IO pacydery
CTaTHYECKH HeollpeleMMMBIX XKene300eTOHHBIX KOHCTPYKUHN C
y4eTOM Iepepacnpedesieuud ycumui /147,

2.7. PacyeTuniii uarubaoumi nNponeTHbI! MOMEHT B TPEX-
npoieTHo#t (MHoromponeTHo#) HepaapeaHo# 6anke C OONOMHY -
TenbHOi HAarpyako# 0o 25 % c ydeToM m. 3.0, HH¥e NponeT-—
HOI'O MOMEHTa oQHONponeTHOoH paape3Ho# Oanku, NHO3TOMY 00 -
NONMHU TENBHOH IIpOBEPKU NPOYHOCTH CcedeHUd B Iponere He IIpo—
H3BO OU M,

2.8, [lo 3Ha4YeHuio oNopHOro MOMEHTa olipeadenseTcd
TpebyemMoe kKonmuyecTpo paboueit apMAaTyphl B MOHOMMTHOM yda—

CTKe Hano Qnopo# ang TAaBpOBOr'o CeydeHMs C IOIKOW B pPaCTAHY-~
TO# 3oHe (puc., 2.,B)-

S



2.9. Pabora cBopHO~MOHOHITHRIX yYacTKOB NepeKphITHI B
nonepeyHoM HANpaBleHHH HACTOSUMMHE peKOMeHOaAUMAMH He YYH—
ThIBAETCH,

2.10, B coorBercTBun c nocobuem /107 no nony4eHHOMY
3HaYeHH TNonepe4YHOM CHNbI ONs YCHAEHHOI'O y4aCTKa BBLINION =
HAeM pacyeT NPOoYHOCTH CeYeHHH, HAK/NOHHLIX K NpodoibHON OCH

3ieMeHTa,

2,11, Bempuuuy npooonbHoro cxanbipalomero HanpsXeHud
B NMOCKOCTH ConpskeHusi Mexuny OeTOHOM COOpHBLIX 3n1eMeHTOB
H OONONHUTENBHO YIoXe HHbIM OeTOHOM NPH PacronoXeHHWu liBa
B pacTdHyTOU 30HE ceYeHUd onpeaensior B COOTBETCTBHH C
n. 2.4 pykosoacrsa £13/.

2.12. B coorpercTBuu C n. (.2.8 Bbimycka O-1 yacrtH
1 cepun 1.020.1-4 (cnpapeamiBo u ans cepuu 1.020-1 83)
HeCymias CnocobHOCTh NONOK DpHI'enel, KpoMe pUrefei nog Ha -~
rpy3ky 176,5 kH/M, Ha KoTopbie onupalOTCH NMHThI NepeXpbi—
THH, NO3BOALeT NPUKI&QbIBATH K IIHTAM HA'pYy3Ky Bbille Ha oQ-
Hy CTyNeHb, Y€M 3KBHBAIeHTHAd HATPYy3Ka, Ha KOTOpPYyI0 pacCCuHf-—
TaHa npooonbHag apMartypa purefeit. Kpome Ttoro, apmMypopaH -
Has HabeToHKAa HaO ollopaMy NAHT NepeKphITHi nepepacrpene’ls-
©T HA'pY3Ky, NeUCTBYIOLLYIO Ha NepekphiTHe, C INIMT NepeKphl -
THA HA pUTenk, pacnpegendeT aasnedue 6onee papHOMEPHO NO

MHCE TMONOK PHINCNeH, CMeoulas paplHoneUCTBYIOUYIO OT HANPY3KM
HA NEepeKpPbLITHS K OCH pHUrend, IO3TOMY IIPOYHOCTHL NOJIOK DHUIe=

ne#t npM yBe/MYEHMM HArpy3Ku [0 25 % MOXHO cYurath obec-

NeYeHHOMN,
2.13. llpu pacyere purencit Ha OOMNOMUUTENTBHBIEC HAI'DY3KH

cilenayeTr YYMThiBATH BHO CONpPMKEHH A pUreled C KONOHHAMH IO
NIPUHATOR B JIIPOEKTEe KOHCTPYKTHBHOW CHCTEMe, CUUTaAsd IO Ce=
pun 1.020-1/83 onupatye pHrenedl Ha KONOHHBLI LA PHUPHBIM,
no cepun 1.020.1-4 ~ XeCTKUM.

2014, [lpu ycuneHuun rnepekKpbiTHd U3 COOPHBIX IIMT ¥ PH—
reneil MOHOMATHBIM ClioeM XenezoberoHa pacyeTHOe CeyeHHe pH=-
rens MOXHO NPUHETH TABPOBBIM C NapaMeTpaMu CBeCOBR I0JOK
p coorpeTcTBuu € n. 3.16 CHull 2,03.01-84 (puc. 4). Ilpu
npeBbllleHHy HATPY3KH HA 25 % 1o CpaBHeHMIO C Halpy3KoH,

HA KOTOpYo IoaobpaH puUrejib B COOTBETCTBHH C YKa3aHH IMU
JeACTBYIOUMX Cepyi, H 3aMeHe CeYeHHUs PUIrelid TaBpopbIM B

10



COOTBETCTBMHU C pPMC. 4 KO/IMYeCTBO paHee yCTaHOBIIeHHO# apma—
TYPbI,KaK TPaBHIIO,A0CTATOHHO,

BE=2300

4 *f)/ =100

Puc. 4. TlonepeyHoe pacYeTHOEC CEYEeHHEe DUTEJIA C YCHJICHMEeA

2.15, Ilpy xecTkoMm conpspkeHuu pHrenel C Ko/IOHHAMH
MOMEHTBI B MeCTaX ConpsKeHusd purernet ¢ KpalHUMU KONOHHA=
MM TIPY OONOMHUTENIbYOM OOI'PYXKEeHHH pUle/Ied NOBBIUCHHOM Ke=—
CTKOCTH YMEHBIIAKTCH, B NpolleTe pHIeNIS — YBenu4dupajoTCs.
HesHauyiTenbHOe yBEeMMYEHME MOMEHTOB OTMedYaeTCs B MeCTax

CONPSIKeHUu sl pureied Co CpeaHUMH KOIOHHAMH.
[IponcxoauT nepepacrnpeneilieHye MOMEHTOB 3a CYCT BO3pPO-

clieil eCTKOCTH pureneil, [JononuurenbHoe yMeHbuieHHe ONoOp-—
HBIX MOMEHTOB NPOM30HOeT U3-3a NouaT/MMBOCTH Y3MOBLIX CO =

[IpsDKEHY i,
3HayeHdd ONOPHBIX H3rEbalouMX MOMEHTOBR O/1d PUTCIeH,

npupeneHrble B cepun 1.020.1-4 (spmyck O=2), npu nosbmie-
HUY HACPy3Ky Ha 29 % ocraorca 6e3 H3MeHEQHH S, OONOJHM Te/lb~

HYIO HAPy3Ky HNOMHOCTLIO BOCIpHHMMAaET CeYeHue pureiis B Tpo-
1eTe, O XOTOPOTO H CclenyeT INPOM3BECTH NpPOPEepPKYy NPOYHOCTH,

NpHHUMAR CedeHWe cornacHo puc. 4.

2.16. MakcuManbHyIO NONepeyHyl0 CHAY IIPH YyBeAMYeHWH
Ha'py3K¥ Ha purellb 0o 29 % cneayeT CONOCTABMTh C NAHHEIIMY
cepuy 1l.020,1-4 no wecyme# cnocobHOCTH puUreiei no none-—

PEYHLIM CHIAM.
2.17, lpu cesasesoMm kapkace (cepwa 1,020-1/83) u

paMHOM xapkace IonepeuHbix pam (cepus 1.020,1=4) ot no-
NOTHUTENbHON HA'DY3KH HPOUCXOQUHT YBeMYCHUC IPOOJIEHDLIX
CHIT B KOMOHHaX. AHaM3 NpHMepoB IHPOCKTHPOBAHUS 1IDOMBILLIOH—

11



HBIX 3718HMH ¥ QaKTHHECKMX BE/H'MH BPeMEHHBIX TEXHOIIOTHYEC ~
KHX HAI'PY3OK HA IEPEKPLITHH Noka3blpaeT, 4YTO O MHOTO3Taw—
HbIX 30aHM MU KOJIOHHBI HINKHHX 2TaXed MOXHO paCCyYHThIBATEL  C
MOHUXAIMM KoadhHuueHTOM, Kak ato npudsro B CHull
2.01,07-85 nng rpaxnaHckux snauwui /7, 18/.

2.18. Bca varpyska or pureng no cepun 1.020-1/83
nepenaeTcs Ha KOHCONHY KOIIOHHLL KOHCOMNH 3TON CepHM O/Ifl KO-
moHHb! ceueHuem 400x400 MM sanpoeKTHpoBaHbl TpeX THUIIOB
non Harpysky 330, 430 u 600 xH. Cneayer npopepuThb 00C—
TATOYHOCTH Hecyled CnoCoBbROCTH KOHCONe# KOMOHH ¥ NpH Heob~
XOOMMOCTH BBINONHUTL YCHeHHe XeJie300eToHHOH ¥MaH MeTajlM-—
yeCKo#i 0O0RMO .

3. KOHCTPYKTHUBHBIE TPEBOBAHHKS

3e1l. llpy npoexTHpOBAHUH YHACTKOBR NOO NOBLOUCHHBIC HE~
rpyaku nng obecnedeHus YCNOBHH MX BHINONHEHMd, QONI'OBEUHO~
CTH ¥ COBMeCTHOH paloThl MOHOMMTHOro M cbopHoro HerToHOB
HAONMEeXUT BBINOMAHATE KOHCTpyKTuBHBbIe Tpebopauug CHull
2.03.01~84 u usnaraemMble HUKE TONOXKEHH S

3e2e B cOOPHO~MOHOMM THEIX XKENe300eTOHHBIX KOHCTPYKIM X
YyCHMUBAEMbBIX y4aCTKOB INCOPEeKPBITHI 00/mKHO OBITE obecrieyeHo
HanewHoe CllenneHye npenBapyuTelbHO HANPKEHHBIX 2/1eMeHTOBR
¢ 6eTOHOM, YIIOWKEeHHbIM Ha MeCTe HCNONb30BAHUH KOHCTPRYKLWIH.
[ToBCPXHOCTHAM CHOPHBIX 2IEMEHTOBR, KOHTAKTHPYIOIMM C [OO0roII-
HUTENBHO YNOXeHHbIM OeTOHOM, ClieayeT npHoaTh mepoxoBa =—
FOCTb, KOTOpAafg MOKeT ObITh OOCTHIHYTA €CTECTBCHHBLIM | HE3Qe
rnaxeHHbld GeTOH) ¥ MCKYCCTBeHHBIM I'yTeM (Haceuxa, obnupka
MosepXHOCTHOI'O Cros,  XHMMYeCKui crnocob u ap.). [lepea yk—
nankoi MoHomuTHOr'e DeTovHa NoBepXHOCThL COOPHEBIX 37IeMEeHTOB
IIpOMBIBACTCY BOOOH oW daBNCHUCM,
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3.3. B mBbl Mex.ny npoaonbHbiMM pebpaMH IIMHMT B MecTax
onuMpaHdd Ha pHUrenb O/ yhnydilleHUWs CBA3M MOHO/MMTHOI'o 6eToHa
co cOopHEIMM 3IeMEeHTaMH ClleqyeT ycraHaB/IMBATHL KapKachl, Ko-
ropbie IIpd HeoOXOOMMOCTH MOTI'YT BOCIPHHHMATH [IONepeqHbIe
yCH s,

3.4 MoHdTauiHble NeT/NH CMEeXHLBIX [NMT peKoMeHOyeTcsd

npuBapyBaTh Yepe3 KOpPOTHhILY K MOHTAXHOH apMaType Hagolop-
HbIX CETOK UMY COEeOUHHATHL OTaellbHbLIMUY CTCPXHAMH.

3.0. 3aMOHOMKUYUBAHKE WIBOB MeXdy COOpPHBIMH 3/1EeMEHTa~—
MUY MNepekKphbITHH PeKOMeHOyeTCd INPOU3BOOUTb B Npouecce ykKnal-—
KM MOHOMTHOI'O cnos OeroHa.

3.0. YKnaaky MoHonuTHOro GeroHa HeOOXoouMO NPOH3BO-
OUTH C YIUIOTHEHHMEM NOBEeDXHOCTHBIMH BHOpaTOpamu.

3. 7. MoHomTHbI# Cnoi GeToHa yknaobiBaerCcd IO BCEeWH
nomaad d4yeiiku (HeCKONbKHX gueek), B NpedeilaX KOTOpOi BO3-
MOWHO 0eWCTBUEe NOBbLIWIEHHLIX HATPY30K, N Ha TPHMBIKAKUMX
y4yaCTKaX CMEeXHBIX d4YeeK WHMPUHHOH, paBHOH UHCTDCPTH HX NPOIIC-
ra. Knacc GeroHa NpPHHUMAETCH He HM¥KE Krnacca OeroHa IJIMT
nepexpbiTHil, llpy GeTOHax pasHbIX KnacCoB Iyuile BOCIONbB30 -
BaTbCHd pekoMeHaauuamu Pyxopoacrma.,. [13/. Tonumua cnos
beToHa BO BCeX ciydadgx He MeHee O0 MM.

3.8. Pabouyio apMaTypy Hao onopaMy IUMT NepexphITHH
pPEKOMEHOYyeTC BBINOIHATbL U3 CBAPHBIX MCTAIIMYCCKUX TUIICBBIX
cerok no [OCT 23279-85. [inga skowoMuu crany paboyas ap-—
MaTypa CeTOK yCTaHaB/IMBaeTCsd CO CMelleHHEeM CTepXKHeH.

3.9, llpu ycuneHuu yyacTKoOB IepeKpbITU#H PEKOHCTPYUPYyE=
MBIX 30aHH{ HeobXxoouMo KpoMe TuaTenbHo#i obpaboTKu nosepx-—
HOCTH CODOpHBIX Xene3o0eTOHHBIX 3MeMCHTOB B 30HE YKIAOKH MO—
HO/MM THOrO OeToHa NPOU3BECTH CKallblBaHHE BEepXHHX yacreil Oe—
TOHAa, 3aMOHOMMUYUBAIOWICTO WIBbI Meway COOpHBIMM 3IEMCHTAMH,
a1d obpal3oBaHu g WNOHOK, obecrneuypaloUMX CHEINIeHHEe MOHOIIHT-
HOro U cbopHoro 6eroHos.

3.10. B pekoHCTpyHpyeMbIX 30aHMSX IIpH HeoOXoauMoCTH
YCUTIeHUd pureed Ha BOCIPHATHE HNONCPOYHBIX CHIl, KOHCOI/ICH
KOMOHH M KOI/IOHH PCKOMCH OYCTCHd BOCIIONIB30BATLCH CXeMaMHu
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Puc. 9. Ycuneune pureng Ha BOCNPHSETHE NONEPEYHBIX CHII
1l —~ purenb; 2 - KOMOHHA; 3 — NMmMTa NEPEeKpbiTHd; 4 —~ Molic-—

PCUYHBIC CTEPXHH; O ~ INpOK/Aanka u3 yronka; © - onopHas nna-
CTHHKA

Puc., 6. Ycuneuue xoHCOMM Kene3oBeTOHHBIM XOMYTOM

1 ~ xonouHa; £ -~ KOHCOMb KO/IOHHBI; 3 — apMATypa KONOHHLI;
4 ~ gononuMTenbHad apmMarypa; o - DeToH XoMmyra
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a) - 6)

Puc. 7. YcuneHue KOJIOHHBI IpEeaBAPHTEIILHO HAIIP DK eHHBIMU
pacrnopxkamu

4 — B nepHog MOHTaxa; 0 = B HaNPSOKEHHOM COCLTOSHHUS

1 ~ ycunueaemMasi XolloHHA, 2 ~ YTOMKU PACIOPOK, 3 — COemM-

HUTeJILbHbIe IJIaHKU) 4 ~ YIIOpHBIE YIOJIKH; O — NJIaHKU-YTIODbI;

6 =~ KpenexHblii MOHT&XHBIH 60T, 7 — HATDKHOH MOHTAKHBIA

Sonr; 8 — rulamky @M HaTsDKCHMSI GOIITOB B MecTe leperuta

1o



YCHIEHH K, NpMBCACHHBIMU HAa pHC. 5,0, 7 u cooTBETCTBYIOUMMH
nonoxewyamu [o, 9/.

4, IIPUMEPBI PACHETA

[JaHo: nepekpriTHEe MHOIO3TAXHOI'O KapKaCHOr'o NPOM3BOI-—
CTBEHHOT'O 30aHug U3 COOPHBIX WKene3oOeTOHHBIX  3NTEeMEHTOB

no cepun 1.020-1/83 (1.020.1~4); xnacc feroHa KOHCTpPYK—
wi B22,5 (Rg = 11,75 Mlla; Ry, =0,875 MIlla; Ep=
=25,5-10°% Mlla); pabouass BbICOTA NIHT NEPEKpPbITHA C YCHle—
HUEM hu =320 MMm; xnacc paboucit apMaTypbl HaboeToHKU Al
(Re =355 MIla; Eg =2,0"10° Mlla).

Tpebyerca 3alpoeKTHPOBAThL YYACTOK pasMepaMy C g4e li-
Ky Nou NOBBILIEHHYIO HA 2O % HA'PY3Ky IO CPABHEHHIO C IpO-
eKTHOU M IPOBEPHUTH 3TY YCHNCHHYIO KOHCTPYKUMIO NO JNpelelb-
HbIM CocTosHusSM (cM. puc. 1),



PacyeT mimMT nepexkphbiTHd

Ta6miua 1. HopMaTupHble W pacueTHble HATPY3KH Ha 1 2

M
NepexphbiTH S
Harpyaka HopMma= | Koaddpu-~ Pacye re
THBHAS HHEeHT HAd Hawe
Harpy3— | HaOoexHo~ | I'py3ka,
Ka,lla CTH IIO f{la
Harpy3ke
i 1 4
[TocToAnuada:
peOpHCTada NIHMTA Cew 2500 1,1 2750
pux 1.042.1-4
(c yueToM 3amuBku
1IBOB)
C/lIoil UeMeHTHOI'o 440 1,3 572
pacteopa O =
=20 MM ( O =
=2200 kr/m3)
K2paMH4YECKHEe T4 T~ 240 1,1 264
xu O =13 mm
(p=1800 xr/mv3)
UTOIO 3180 3586
Bpemeuunas 6000 1,2 7200
B roMm uycne:
amTensHas 4500 1,2 5400
KpaTKOBpeMEeHHAaH 1500 1,2 1800
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[Tpoonomkeune tabn. 1

1 2 3 4
[lonHaa Harpyska 9180 10786
B roMm uymcne:
NOCTOSMHAS U 7680
Qi TenbHas
KpaTKOBpeMeHHas 1500

Buxaimuas no "Harpyake nmara cepuy 1.042.1-4 mapky
[12-2AMB (10790 a).
PacyeTHast Harpyaka Ha 1 M O/mMHBI NVIMTHI C YyYeTOM KO-

shbyipreHTa HAUEKHOCTH No HasHavewmio saawus ['n =0,95,
noctosuag ¢ =3,59x1,5x0,95 = 5,12 kH/m;
nondag ¢ + ¥ =10,786x1,5x0,95 = 15,37 xH/m.

PacueTHBIil nponeT MNAKTH, ONepTON Ha IONKH pHrelied, NpU
OQHONPOIIETHOR pas3pe3Hod cxeme (o =5,65-0,11 = 5,54 m.
Younuda oT paCHeTHbIX HAarpy30kK

< 2
woo LErY) Lo | 183785547 | 5o i,
& 8
") L
g d2sle | 183THS4 46

g BOCIPHATHS NOBBOUECHHON! B npeaefiaX d4eiiKM NepeKphl-
THS HATPY3KM JpenyCMATDHBAEM apMHPOBAHHYIO HAOGETOHKY.

18



Ta6bmua 2. [lonomuurenbHble  HOPMATHBHbIE M pAaCYeTHbIe
HAIDY3KH HA 1 M2 YCHMIEHHOr'O NepeKpHITHS

Harpyaka Hopma— ?Zamu:“ P:C-'-I-e-:[‘\‘laﬁ
THBHAYd | LMEHT Hapy3Ka,
Harpy3— | HaoewxHo- a
Ka, [Ia | cty no
Harpyake
[locTosTHHA S
crnoAi apMHPOBAHHOTIO
beTOHa 6 =50 mm 1250 1,1 1375
(p=2500 K/ M)
BpeMeHHada 1500 1,2 1800
[TlonHasg Harpyaka 2750 3175

PacuyeTHaa Har'py3ka Ha 1 M o/mMHbl TUMTHI Ha ydacTke
IepeKphITHHd C yCHICHMEM:
NOC TOAHHA & 9’ =4 961+1,5.0,95=7,07 xH/m;
nonHas g+V¥ =13,961+1,5°0,95=19,89 xH/m.
Pasuuua nonubix Harpysok 19,89-1537=4,52 xH/wm.
BrruaucngeMm uarubamiume MOMEHTHI 0718 yIpyro# CHCTeMbl
C NOMOUIBIO TAOMMYHLIX KoadbduimeHTOB.

l-a cxema 3arpyxeuusg (cMm. puc. 3,a)

2

M, =0,0815,37:6 =44,27 xHrms
M, =0,025°15,837.62=13,83 kHem;
M = =0,1-15,37-6%-55,33 kHm.
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2=~9 CXeMma 3arpyxeuus (cm. puc. 3,6)

Ml =.0,025 x 4,52 x 62 = «4.07 xHwm;

M, =0,075 x 4,52 x 6%= 12,20 xH'm:

MB=-'--0,05 X 4,52 x 62 = =8, 14 xH-'M,

CyMMapHble MOMEHTHI

Ml= 44.2°7 ~ 4,07 =40,20 xHem;

M2 = 13,83 + 12,20 = 26,03 xH'Mm;

MB = =05,33 -~ 8,14 = -63,47 xH'm.

C y4yeTOM nepepacnpene/icHds YCHIHA CHHKAeM MAKCUMAITb-

HRI ONOpPHLIRA MOMEHT MB Ha 30 % u yrouHdgeM NpoOiIeTHbIE MO-
MEHThI:

MB=—O,7 X 63,47 =44,43 xH.m;
M,=0,125x15,37x6°-44,43/2 = 46,95 xH.m < 59 xH.ng
M.=0,125x19,89x6°~44,43=45,08 xH'M € 59 kHem.

2
Uarubawume MOMEHTBI B OApoiieTax M1 H M2 MEHbIUe MO~
MeHTa, BOCIIPHHUMAEMOI'O OTHAETHLHO paboTaloneit
LATOMl NIepEeKpPBITHSL , II09TOMY  [OPOYHOCTH 110 HOp ~

ManbHOMY CceudeHulo B nponerte ofecnevieHa.

[lo MoMeHTYy MB onpeuaendeM TpebyeMoe KOnu4eCTBO apma-
Typbl HA ONOpe B MOHOmMTHOM cnoe Gerona (ceueHuwe TaBpoBOE

C nonko# B pacTHHyTOH 30He, puc. 2,B).
BoruypcnuM 3HadeHue K om

M 44,43°10°
& — Wt S T S —— - M-"--ﬁ-—_‘ — e
i R 6 het 11,75-170-320% 0,217.

Uz Tabn. 18 10/ uns snemeHTa ua GeToHa Knacca
B22,5 ¢ apmarypo#t knacca A~lll nmpr [g,=0,9 naxomuM oL~
== (0,420,

Tax xak Ax=0,217 < Ap = 0,426, cxaras apMaTypa
no pacyery He rpebyercd.
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Wa rabn. 20 [107 npw A m=0,217 uaxomm § =

= 0,876.
Tpebyemyo nnomanb cedeHus pacTAHyToH apMATypbl onpe-
nensieM mno ¢opmyile:

M __444330° . 2
As™ T Rs § ha 355.0,876-320 ‘

[Tpuuumaem SP8A-L (AS =453 mMm<).

PacyeT HaKNOHHBIX CedyeHHH YCHIEHHON INMTHI NEepeKpbiTHS
Ha OefACTBHe INOoNepedHOHN CHUIBI

IlpoYHOCTE HAKJIOHHON NOMOCH NPOBEPHM H3 YCHAOBHH

@=03 Pu, Pﬁ’{ ’?5 5%o -

OnpeanenseM KoapdpuUHEHTHI Yw ¢ u Fg,.
Asw 125,6
fo £s 170 - 150 - 90049
- . 5
ol =._._._£LS____ _ A, 7" 10 - = 6,067)
ke 25,5-10°
oTCIONA Yo, =145 A My =1+56,67:0,0049=
= 1,16 < 1,3,
ang rsokenoro beroHa p =0,01;
Y4/=1 - pRg =1-0,01- 11,75 = 0,883,
roraa 0,3 Pw{ Per Re Bhe =
=0,3+1,16 x 0,883 x11.75x170x 320=
= 196384 H = 196,4 xH > @ mox =55, 1 I{H,

T.€. NPOYHOCTH HAKMOHHOH nonockl obecnedecHa.
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[lpoyHOCTE HAKIOHHOI'O CeyeHHq IO NornepevHol CHile Npo--
BepAM U3 YC/IOBHHA

G‘{’ G’é’ f@&w.

OnpenensgeM BeiM YUHB M g H 2 swe
¥61 =2,0 (cm. tabn. 21 [107);

TaK Kakx 5;' -8 =1445.170=1275 mm -2 3/,!{=

= 37100 = 300 MM, npuHuUMaeMm by -6 =
= 300 MM, TOraa:

/ /
¥ =0,75 ﬁé[ﬁ_ﬁ_=®’75%q8 0,414 < 0,5;

Mg = :’%‘x (/"',‘;'} Rep bRy =

=2 ( l+0.4l4)x0,875xl70x3202=43.lx106 Hemm=43,1 xH.Mm

Rsw A,; 260125 6 _
fa Tee 221,9 H/mm(xkH/M).

OﬂpeﬂeﬂﬂeM 3HaAYeHue Gg’,mm ¢ JIPUHUMAA &’3=O,6;
Qimrﬁs(/*&)’?ﬁgéﬁ';
=0,6 (1+0,414)x0,875x170x320 = 40384 H = 40,38 xH.

G .
[lockonbky -—-*-‘-——-——Z';m = 45—-1—-—?03382 =

= 63,1 xH/m <92 5, =221,9 xH/m,

vcrnope 97 [10/ Boinondgercd #, CneaoBaTelbHo, 3Hadeuue
Mg He KoppekTHpyeM.
Cornacto 1m, 3.32 /107 onpepensgeM n/MHY ITPOEKIUM He-
phINronHeIeIr0 HAKJIOHHOIO cevyenusa C:

§,:9+V/2=7,07+12,82/2 = 13,48 kH/M,nockonmexy O,56qu
=0,56 x 221,99 = 124,26 KH/’M)(;‘.‘LB 48 kH/m, 3Haueuue
C onpeanensieM TONbKO no dopmyiie
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‘f 43,1 _
C = g‘: = V—_’—"‘J"-"é'::l—e = 1,79 m > (?6’.3 /Pﬁ'_;)éa =

= (2,070,6)0,32 = 1,06 M, npuaumaem C = 1,06 M,

. M 43,1 - _
Toraa 05 ——5—0 "-—-"—-_1'06 40,7xH > Qs’mm
= 40,38 xH;
Q*@msze -¢,€ = 55,1-13,48 x 1,06 = 40,8 xH.

[rmHa NpoeKlMHM HAKIOHHONW TPelmMHLI paBHa

C, v 7 e y22l,9 0,44 M < 2 /o B>h,,

rorata Qsw = @50 Co =221,9:0,44 = 97,64 xH.
[MlpopepuM ycrnosge 50 /10/:
Qe *@5, =40,7+97,64=138,34 xkH > & =40,8 xH,

T.€. JIIPOYHOCTb HAKJIOHHOI'O CedyeHHd 1o nonepedHodl cune obeCm
neyeHa. KpoMe Toro, 0o/mkKHo BBINOMHATBCH Tpebobaupe n, 3.29

[107:

Yo RecEh1,5'0,875170-320% _

max & rmax 55,110

= 416,7 MM > O = 75 MM.

Yenosue n.5.69 /107 S < h/2=8350/2 =
175 MM u 85 < 150 MM TaKkKe BBLINOMHSETCS,

B coorsercreur c "PykopooCTBOM NO NPOSKTHPOBAHHIO Ke-
ne3obetouubix cOOpHO-MOHOMMTHLIX KOHCTpykmmMitY [13/ onpeae-
nseM BerMuudy MpoOobHOIC CKAIBLIBAIOWEIO HANPTKEeHUHd B IO-
PHM30HTANBHOM lUBe COIpmKeHHd Mexay OeroHom cBopHoroasmne -
MeHTa ¥ OOIIOHUTENbHO YIOXKEeHHBIM OeToHoM no dopmyne

S Sy
€~ 23
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Halnem X = pacCCTOSiHUE OT PABHONERCTBYIOWEN YCHm
MM B paCTEHYTOR apMarType 00 paBHOUEHCTBYIOWIEH YyCHMHUHU B

CKaTO# 30He Cedewud (aricpy HanpskeHMil B CxkaToll 3oHe Ge~
TOHA OONYyCKAETCH NPUHMMATH NPAMOYIONBLHOM) .

BeiCoTy CxaTo# 30HBI X olipegeiisieM H3 BhIPAKESw=
HH &
bx KE = Ks A.s;
,Q ¢
orcona X = ; : ; —= i?,giis.? 5 = 80 MM,
TOoI A £ =330 - 40 20 = 280 Mm.
_ Q 55100 .
t= =%z = 1500-280 - O:131 M.
Cornacuo dopmyne {6) 13/ pekomeunayercs, 4Tobbr
K
< /2 R bt (%*5 ) -
1
=12 * 0,875 ( 1+ 5) = 1,75 Mlla,

T.€. CaBYl'a MOHOMTHOI'O Cilosg 6eToHa OTHOMM TENBHO IIOBEPXHO~
cTH COOpHLIX 3IeMeHTOB He MNpoH3oiner,

KpoMe TOro, COBHI'y ¥ OTphIBY MOHO/HMTHOI'O Ccjos 6eToHa
OyayT npensrcrBoBaTh IUNOHKY, 0Opa3soBaHHbie NIPH 3aNONHEHMH

mpBoB MexOoy cOopHbIMM 3neMeHTaMy OeTOHOM, M YCTAHOBIEHHBIS
B WIBaAX apMaTypHble KapKacCkhl.

Pachger no paCkphuiTHioO TpelmH, HOpMAabHBIX K HPOOONBHOH
OCH 37eMeHT@ B MeCTaxX ONMpaHHd IMT Ha purem (CM.
DHC. 2,B)

KosDPHIMEeHT apMupoOBavud CeyeHusd (u = 5.4/75 =
v
17%53 = (0,00833, > 0,005, cornacuo n. 4.1. {107 sue-

MEHT paboTaeTrT C TpeUMHAMH B PaCTHHYTOM 30He.
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HopMaTuBHad Harpyska NOCTOsSiHHad W mmTenbHag Ha 1 M
QMUHEEL T/ Th g + VvV  =7,681,50,95 = 10,944 kH/m,
MOMEHT OT HOPMATHBHBIX MOCTOSHHLIX ¥ ONMKTENLHBIX Ha—
rpy3oX no 1 cxeme sarpyxeuns (puc. 3, a).

2

M;-O,l « 10,944 - 6 = - 39,4 kH'm.

[lononuyurenbHass HOPMaTHBHadA Harpy3ka HOCTO9HHAS U O/~
relbHAd Ha 1 M mUMHBL NIMTHI g+r¥v =2,75.1,50,90 =
— 3,92 KH/Ml

MomeHT no 2 cXeme sarpyxeuus (pmc. 3,6).

M, = -0,05:3,92:6% =7,056 xHm.
CyMMAapHBIi# MOMEHT MB ==39,47,056==47 kH-Mm.
Bemquuua O HA ypoBHe LEHTpa TSIKeCTH APMATYpHI
Oy = R.s ﬁyu =300 'f;r = 375 Mlla,
Cornacto m. 4.7 [107 &  =1,0; #,=1,6-15 @ =
-1,6 = 15°0,00833 = 1,475:
2=l,0; d = 8 mm.

llppuHy paCKphITHS TpeUMH HAXOOHM IO GOopMye
o -3
z — =
a,,, é‘}f&? = 20(3,5-100 @ )Vd
345

20.10%

=0,295 MM, 4To MeHBlIE NpedelbHO  OOHYCTHMON WHPHHLI PAC
KpbiTa Tpeumd O,3 MM.

3
=1-1,475 « 1,0 x x20(3,5-100 -0,00833)\8=

PacyeTr pureng no cepuu 1,020=1/83

Pacuernas Harpyska Ha 1 M omaabl purens (cm, tabm, 1)
C YyeroM kospdulmeHTa HAOEKHOCTH NO Ha3HAYEHHIO 3UAHMS

X"L =0,95: nocroguuad g =3,59¢6:0,95 =

295



= 20,46 xH/M; BpemenHas V' =7,2¢6°0,95 = 41,04 kHAMy
nonHas g + v =20,46 + 41,04=61,5 xH/m.
[To cepuy 1.020-1/83 purens PAP6.56-70 AlY
(68,8 kH/M).
PacueTHasd Harpyska C y4eToM CoOCTBEHHOIN0O Beca purend
0,95(68,6 + 7,0) = 71,82 xH/m.
PacyerHad Harpyska Ha 1 M OmMHBI purefnsd C yCHIcHHeM
Npy¥ NOBbBIUEHUY HATPY3KM HR 2O % COCTABHT

1,2 5¢( g +V ) = 71,821,25 = 39,78 kH/Mm.
PacyeTHublit npoaer purens no cepur cocrabnger 95430 mM,
Ycumig OT paCHeTHBIX HAar'pyl3oK

A
v ok25 (V) €5 89.7854F _ .o0a0

8 8
_.__.I__—LL_ o '
Q= —k ‘;5 ty)be —-—9-*-5‘5-—55-{‘3’—= 243,75 xH.

Pabouasi BbicoTa cedenus (cMm. puc. 4)
h¢= 0945 + 50 = 595 mm.

PacueT npouapoguM cornacuo n. 3.22 /(107 B npeanono-
KeHHn, YTO CKaTas apMaTypa IO pacuery He Tpebyercg., [lpo-
BepHM ycnobue 32, npuuHuMad A, =0;

!
Ro € by (h -05hs)=11,75 « 2300-100+(595-
~0,5°100)= 1473°10° Homm = 1473 xH'M 2> M =

=330,89 kH'M, cnenoBaTenbHo, rpaHuuUa CXKATONX 30HBI NMPOXOUUT
B NO/Ke ¥ pacueT NPOM3BOOUM KaK O/8 NPSAMOYTONBHOI'O ceye ~

HHA LWHPHHOMR E = 6’; = 2300 MM cornacuo
n.3, 16 /177.
BoiyyciuMm asHauyeuupe K7 -
L M 330,89:-10°
"' ——_—-—T—— - - ’ .
T R 8 AT 11,75.2300-5952 ~ 00346
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[as onpeaeneuud < o HaXOOUM

Sse,w 47
0,756 o
T, 510, 075 , 0973 4
500 1,1

=0,409,

Tax xak «, < A, cxaTas apMmaTypa nefiCTBETeNLHO He
rpebyerca.

[Ilnomanob ceyeuuda paCTdHyTOU apMaTypbl BLIMHCIHMM IO GOp~
myne 23 [/107. Ona aroro no rabn, 20 /107 npu L, =

=0,0346 uaxoaoum f =0,982, Ttoraa
M 330,89°10° 2
n ———————— o e S —
Ag Rs € ho 510.0,082-595 1110,4 mm <

< 1256 mm (no cepuwn 4¢2OA1Y); T.e, TpebyemMoe ceye -~
HMEe apMaTypbl MeHbile, YeM npuHdro angd purenga POP6,56-

710A LY.

PacueT HaKMNOHHBIX Ce4YeHHi pUleld C YCHIICHUEM Ha
OeUCTBHEe nolnepeyHOHd CHIIBI

IIpoyHOCTHE HAKIOHHOM IIONOCH! NPOBEPHM H3 ycinosusa 47

(107
@ -‘50,3 yw{ 5%’/ A?ggéo.

OnpenenuM koapbuuueHTsl Fw, H  For:

- A sw 157
s =3 - —parao 0w008T:
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4
— = 7,45
3

25,510

B £ s 19 < 10
AL = z,

orciona ww, =14+5 X Pw =l+5'7,45'0,0087=l,324 . 1,3,

npwHuMaeM £ wy =1,3,
ang TsxKenoro 6erosa p =0,01;

% =1- PBRs =1-0,01-11,75 = 0,8825,
rorna 0,3 Yw, Y%, #5 € 7, =0,31,3°0,8825 *

x11,75:300°480 = 582000 H = 582 xH > Q@mgz =

243,75 xH, T.e. mMpoYHOCTE HAKIOHHOX NOMOCH obecneyeHa.
[IpopepyiM IMPOYHOCTE HAKMOHHOI'O CeYeHMd IO NoilepeqyHoi
cgie,
Onpene/mM Beauunuy Mg .

¥4, =2,0 ( oM. Tabn. 21 [107):
Tax xakx 5,: -8 =2 300500 = 1800 mMm > 3//,;=
=3:100 = 300 MM, npuaumaem 8% £ = 300 mm,

TOINOAa

by -&) b .
¢, 0,75 g‘i) =0,75 FALLTE— = 0,156 < 0,5;
Ms = Yoo (1 Y1) Rpp 475 = 2 6

= 2(1 + 0,158) * 0,875 300 « 4807 = 139,8 « 10 H.mm?
= 139,8 xH-m,
Cornacao n. 3.32 {10/

9,= 9 +¥/2 = 35,3 + 59,2/2 = 64,9 kH/m.  dg, =
2/Meg,= 2{139,8°64,9 = 190,5 xH

_ Q. _190,0 _ N
Tak kak 0.6 = 0.6 317,5 xH dma

=243,75 kH, xomyroe no pacuery He Tpebyercd.
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Harpyaxa Ha KOHCONb KOMOHWHBI

@ =89,78:3 = 269,3 xkH < 330 xH, T.e. MeHbule Mu-
HEMAIbHO# HAUpPY3KHM, Ha KOTOpPYI paccuyTaHa KOHCONb KOMOHHBL
YCHNEHHe KOHCOMM KOMoHHbI e TpebyeTcs.

Pacyer purens no cepun 1.020.1-4

[lo paHee npubBeneHHO} pacyeTHGH Harpyske Ha 1 M Q-
Hbpl npumiMaeM purens 1POPG ., 06-70A1lY.

MakcuManbHag Hecyumas cnocobHocTh purens no QG -
-~ 638 kH, marubaloumit MoMeHT Ha omope —~ 434 kxH'Mm, B npo-

nmere — 143 kH+'M,
[lpy ypemuueHuy HaArpy3xu Ha 29 % H XKECTKOCTH puUreid

B 3,1 pazsa MOMEHTHI Ha ONnope MOXKHO NpUHATL Oe3 Ha3MeHeHHUd,
a yarubapoumit MOMEHT OT JOINONHUTENBHOU HACPY3KH BOCIIpPUMET

CeyeHHe DHUTENs B MNPONETE.
OononmuuTenbHas HATPY3Ka (CM. npeabplayumit pacyer)

g =89,78 ~ 71,82 = 17,96 xH/m.

BrraucnaeM uaruybaionme MOMeEHTH! Ong ynpyrrol CHCTEeMbl
C noMolblo TabmMUYHBIX KO3POHUUEHTOB

l-51 cxeMa 3arpyxeHud
(cM. puc. 3,a)

2

M, = 0,08:71,82:6° = 206,84 xHem;
M,=0,025°71,82:6° = 64,64 xHrm;
M, = -0,1 71,82 * 6% = _ 258,55 xHMm.
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2= CXeMa 3arpyXeHud
(cm. puc., 3,6)

M, = <0,025 - 17,96 * 6° = -16,16 xHrm;

M, = 0,075 + 17,96 - 6% = 48,49 xkH-m;

MB = «=0,05 ¢« 17,90 - 62 = - 32,33 kH'm.
CyMMapHble MOMEHTDI

Ml = 206,84 - 16,16 =190,68 xH-'m;

M2 = 64,64 + 48,49 = 113,13 xH'm;

MB = 258,55 « 32,33 = 226,22 kH'M.

TaxuMm obpasom, uarnarousge MOMEHTH! NPH YBE/IHYCHHMU
HATDY3KM MeHblle MaKCUManbHbiX u3rubaioumx MOMEHTOB Ond

NAHHOIO pHrend.
MakcuMaiibHad nofiepedHasd CHAa NpU yBeJIMYEHUHM HATPY3KH

q - égﬁ_g;iiii_,_ 243,75 kH < Qmaz = 638 xH.

CneaoBartenbio, NPOYHOCTL HAKMOHHOIO CeyYeRUd pureng C
yCRMICHHEeM IO TNonepedHoi cune obecneueua.
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