MHCTUTYT XUNULLA

PekomeHaaumnu

PACYHET U KOHCTPYUPOBAHUE
WHAYCTPUANBHbLIX KOHCTPYKLIUW

NEPBbIX HEXWUIbIX 3TAXEW
KPYMHOMAHEJIbHbIX

XWUNbIX 30AHUNA



http://geobases.ru/rubric/%D0%BC%D1%81%D0%BC/0

[ocynapCTBeHHBII KOMHTET MO ApXHTEKType H rpafoCTpPOUTENbCTBY
npu ['occrpoe CCCP

LeurpanepHent opaeHa Tpynoeoro KpacHoro 3naMeHn
HAYYHO=HCCJIENOBATEIILCKAN H IPOEKTHHLIA HHCTHTYT THIOBOIO
U 3KCIHepHMEeHTANRLHOTO MPOeKTHPOBAHMS XWIHIA

(UHUUSIT xwmmma )

PEKOMEH /1A IMU
[10 PACHETY WU KOHCTPYWUPOBAHHUIO
MHAOYCTPUAJIbHBIX KOHCTPYKLHH
[TEPBbLIX HEXW/IbIX 3TAXEH
KPYTIHOTIAHEJIbHBIX XWJ/IbIX 31AHUH

Y TBepxaeHbl
npencenareneM Hayuyno-
TeXHHYEeCKOIo CoBeTa,
OHPEKTOPOM HHCTHTYTA
C.B.Hukonaepsim

(npotoxon Ne 20 or 27/1X-1990 r.)

Mockpa - 1990



B PexoMeHpammax pacCMOTpPeHbl BOMNPOCHl pacyera, KOHCTPYHpPOBAHHA
H apMAPOBAHHSA MHAYCTPHAJBLHBIX KOHCTPYKHHHN KDYNMHOMNAHEJIBHBIX  KHAJIBIX
30AHHA C HEXHIIBIM MepBbIM ITAXOM NAHEJILHOH H KApPKACHOW CHCTEM,

PexoMeHpauMu paspabGoTaHbl HA OCHOBAHHH YTOUYHEHHY pacuYeTHbIX
CXeM H AHAJIN3A pPe3yJbLTATOB CTATUCTHYECKHX pacyeToB MAHeIBHbIX |
KADKACHBIX KOHCTPYKIMA 30AHHH C HM)XXHHMM HEXWIbIM 9TAXOM, KOHCTDyH—
popaHHa u3ne/mit (naHened M 6af0OK) OISt CTEeH IepBbIX aTaxel, CcTaTH-
YeCKHMX HCHOBITAHHH auadparM 30AHHE C yBeJIHYEeHHLIMH [poeMaMH B Iep-—
BOM 3TAaXe H 6A/IOK-CTeHOK TexHAYeCKoIro ara)a B 1/2 HaTypailbHOH Bo-
JIMYHHBbI, NMaHeJie C apoyHEIMHM [IPOeMAMH B HATYPAJIBHYIO BEJIHYHMHY, CO-
NOCTABJIeHHs OAHHbIX 3KCIEpHMEHTANILHBIX H TEeOpPeTHYECKHX Hccleaona-
Hull, AHAK3A DPEe3YJbTATOB 3KCIHEPHMEHTAILHOTO CTpPOHTEIBbCTRA.

PesynbraThl HCcCcneQopPaHHil HCHONB3OBAHEI MPH pa3paboTke - NEPBLIX
Hexunslx araxeid B ['CITd v Muau-KII[l ¥ PKmoyYeHsl B ankb60M TexHHYe-—
CKHX peLIeHWi#, A Takxe B MpPOeKThl 34AHME Maccopbix cepuli 90, 121, 83,
84 ¢ naHenLHBIMH HMXHHMH 2Taxamu, paspaboragibix [ITHHUHUIIT xunuma.

KOHCTpYKIMH nepBhix 3Ta)efl H3 NaHeJlel C apoyHbIMH npoeMamMu
no cepuu 1.090, pcTpauBaeMble B KPYIHONAHEJLHLBIE XIWIIbIe 3IaHHA Ce—
par 121x, BHeOApPAKTCHS B 3KCIEDPHMEHTANBHOE MNPOeKTHPOBAHHE MU CTpPOH=-
Te/BLCTBO 4, O B 10-3TaXHbIX XWIbIX 30AHHA C HEXHIBIMH IIepBLIMH 3TA—
xamMu B r.r. TBepn u Bexeuke.

PexoMeHnammu paspaboraHbl xaHaMOoaTaMH TexH.Hayx 3./l.Balicma-
HoM, EJ.Bam B xaun.sxoH.Hayk C.B.KyryeewiM (paznen 6). B paapa-
boTKe HX NPHHUMAJHM y4YACTHe KAaHA.TexH.Hayk M. H.PoaenGepr (pasnen 4,
n. 4.3,14, npuMep pacuyera 2 x paaneny 4), uax, I.lUl.Baramsum (paz-
nen 4, npuMep pacuyera 2 x pas3geay 4), uax. H.A.Kysemunep (paanen
3), xaua.texu.Hayk '.H.Aukupan3e (npoBeaeHHe HCIBITAHHR, pe3y/bTATHI
KOTOPBHIX HMCNONL3OBaHnl B pas3genax 3 ¥ 4), uux. JI.LAKapko (m. 3.2),
kaun.apx.Kpacunchukora (pasanen 2), uwax. JI.B.l'enpenpMan (u.nm. 3.1 H
4.1), unx. B.B.Cokonopa (paznen 68) B pasnesne 3 HCnoinsopaHbl pe—
3YNALTATHl HCHOBITAHMHA, npoBefeHHbx Ha 6ase MHHMHWTIII moa pykosoacr-
BOM KaHAa.TexH.Hayk B.C.Kopopkunna.

@ LHHAHUIDI xumama, 1990



1. OBIME NOJAOXEHWA

1.1. PexoMerpammu Moryr OBITH HCHONBL3OBaHbl NpH pa3pafoTke ap-—
XNTEKTY PHO~IIJIAHHMPOBOYHBIX H KOHCTDPYKTHBHBIX pelleHHl KpyOHOMaHeIhb—
HBbIX XHIBIX 30aHHH C MOJHOCOOPHBLIMH KOHCTDYKUMSIMA BCTpPOCGHHBIX Nep—
BbIX 3TaXel ANg pa3MeleHns NMOMeumeHH oOImeCTBeHHOTO HA3HAYECHHA,
BO3BOOMMEBIX B OOBIYHBLIX YCJ/IOBHSX CTpPOHTENLCTBEA.

1.2. PexoMenpaimu Moryr NpUMEHdTHCS O pacyera H KOHCTPYHMPO-—
BAHUA KPYMHONAHE/BLHbIX 3AAHMHA BbICOTOH 00 12 araxelt (BKJIIOYHMTENBHO)
CO COOPHBIMH KOHCTPYKUHSAMH IE€PBbIX BCTPOEHHBIX 3ITAXEH, paCIOJIOXEeH~—
HHIMH COOCHO CO CTEHAMH THIIOBBIX aTaxXed (naHeJbHBIH H  KAPKACHBIMA
BAPHAHTBI) H YACTHYHO HECOOCHO CO CTEHAMM THIOBHIX ara)el (kapkac—
Hblli COODHBIE K COOPHO—MOHO/MTHLIE BAPHAHTHI).

1.3. PexoMeHnaammu MOTyT CHYXHTb HA BCeX CTAOHAX NPOEKTHPOBAHHI
30AaHHK, HAYMHAG OT paA3pabOTKH ADPXHMTEKTYpPHO-NNAHHPOBOYHLIX H TeXHH-
YeCKMX pelleHM¥ H onpeaelieHuss OCHOBHLIX KOHCTPYKTHBHLIX [lapaMeTpoB
H KOHYAg cTaauell paboyero HpOEKTHPOBAHHS, pa3paboTKH HOMEHKIIATYPHL
A30e/Md M HX apMHDPOBAHHS.

1.4, PexoMeHnaimy OCHOBAHBI HA AEHCTBYIOIMX HOPMATHBHBLIX [OKY=
MEHTAX MO0 paACYEeTY M KOHCTPYHPOBAHHIO XKe.ue300eTOHHBIX KOHCTPYKUHH M

KPYIIHOIA HeJIbHbIX 34AHHA.

1.5. PexoMeHoaimmy MoOryT OBITE HCHOAL3OBAHBI NPH TPOEKTHPOBA HAM
SNAHUN C HEXHNEIMH IepPBLIMH 3TAXAMH C MAHEJIBLHBIMH  KOHCTPYKUHAMH
BCeX BMOOB: BBICOTOH 2,8 M, BHICOTOH 3,3 M, C NMpPAMOYIOJILHBIM, JIOMA-
HbIM H APOYHBIM OYepTAHUEeM I[pOeMA, B YACTHOCTH, C NDHMEHEHHEM H3=-
e/l OTAENBLHO CTOodIMX OobuecTBeHHbIX 3AaHMi cepuu 1.090.

YHacTe naHeeR HUXHUX oTaXeH MOXeT HMeTh 60o/Bliee  pPaACKpLITHE
IpOEMOB, YEM I[IAHEeJIM BepxXxHUX THIIOBLIX ITAXEH.

1.6. B PexoMenpanusax pacCMOTpPeHB! paCyeT X KOHCTPYHpPOBA HHe
KAPKACHBIX NEePBLIX HEXHUILIX ITAXEH C NepexoAHOH KOHCTpYKLHeX B BHAOE
6ao4YHOH KIEeTXKH NpPH COOCHOM H HECOOCHOM CO CTeHaMHM THINOBLIX 2TA-
XKell pacro/loXeHHMs KOJOHH B NePBOM 2TAXEe B MNOJHOCO60OpPHOM M COOpPHO-
MOHOJIUTHOM BApPHAHTAX. KAapKacHbIi BAPMAHT C NepexOnHON KOHCTpYKUHelHk
B BHOe cOopHOMOHOMmMITHOro “crona’ HaMMeHee SKOHOMHYEH A8 MAaCCOo-

BOI'O NpUMEHEeHMs He peKOMEHNYEeTCd M B naHHOi pabore He pacCMATpPH-
BaeTcd.
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1.7. HoMeHknaTypa oOWeCTBEHHbIX 3HAHMMH, LeNecOO6pasHbIX NJIs
BCTpaMBAHMS B MepBbie NAHENILHBICE W KAPKACHBIE HEXWIble 3TAXH, ¥ MNpH-
Mepbl HX OOBEMHO~IIJIAHUPOBOYHBIX pelleHMH NPMMEHUTENLHO K MACCOBBIM
CepudaM KpynHonaHeneHblx 3naaui 90 u 83 npusepenst B patGote [ 1].06-
30D KOHCTPYKTHUBHBIX PEHICHHH NPUMMEHAEeMBbIX B HACTOSEee BpeMs B
MUJMIIHOM CTPOHTENLCTBE KAPKACHBIX M NAHELbHbIX BADMAHTOB  NepBbIX
BCTPOEHHBIX aTa)el npubeaeH B patore [2]. Hacrosmme PexoMenmamm
MOI'yT ObIThH HMCHOJNIL30BAHB!I V19 BHEAPEHHS pACCMATDPHBAEMBIX BAPHAHTOBR
KOHCTPYKUMA IIepBbIX 3ITAXKEH B NPAKTHKY [IPOCKTHPOBAHNY.

2. OBJIACTHh PALUUOHAJ/IBHOI'O [MPUMEHEHUA
MHOYCTPUAJIBHBIX KOHCTPYKIIUU TIEPBBIX HEXWUJIbIX 3TAXEMN

2.1. XXunpie KpynHolaHellbHble OOMAa C KADKACOM B IepBOM aTaXe
creayeT pasMemAaTh HA MATHCTDANGX OOeropoACKOI¥ 3HAYEHHd H  [IpO-
eKTHPOBATHh C TEXHMYeCKMMM CpeACTBAMH WYyMO3aumHnTH. Bce nepsbie aTa-
MK OOMOB HJIA KOMIUIEKCA AOMOB, BLIXOAMIAX HA MATHCTpAalb, lejieCco00-
DA3SHO 3AHHMATDL NOMeIeHHaMH oOOImeCTBeHHOIO HA3HAYeHHd.

2.2. [Ipy KAPKACHOM pelIeHHH CO CMEMAHHKLIM IIATOM KOJIOHH B Nep-
BhIX 3TAXAX MOXHO pa3MeCTHTEL OOJBIHHCTBO YYpPEeXAEeHMH M npeanpud-—
Taii (okoso 100 HaMMeHOBAHHAN OGBEKTOB) KYILTYPHO~GBITOBOIO  OBCITYy~
xupaaug. OoHako 3KOHOMMYECKH 2TO He Bcer/a lejlecoodbpa3Ho, TAK
KaK Hebonablme NpednpHsiTHS KOMMYHAJBLHO—~OBLITOBOTO H KYJBTYDRO~MAC—
COBOI'O HA3HAYEHHMd MOryT OLITE pasMelmeHbl B 0D0Jjie€ 3KOHOMHYHBIX [1a-—
He/IbHLIX KOHCTPYKIHMAX C BBICOTOU 3TAXA, PABHOK XHIOMY - 2,8 M, /M
B ClHelMAJILHLIX MNAHEJ/BLHBIX KOHCTpyKumMsx BpicoToR 38,3 M. [Ipm aromMm BCe
yupexneHds M NpeanpusaTHs OOCIYXHUBAHHA H3 2TOH HOMEHKNATYPHI, KpO-
Me NPONOBOJLCTBEHHbIX MATA3HHOB TOpropo#k nnomaaesic 250 M< H 6onee,
MOXHO 3aMpPOSKTHUPOBATEHL IEJIKKOM BCTPOCGHHLIMH B rabapuThl 30AHHUY .

2.3. Hanbonee nenecoobpa3Ho H 3KOHOMHYECKHM OOOCHOBAHHO pasMe~—
eHdue B KAPKACE CO CMEIIAaHHbBIM LIATOM KOJIOHH NMOMEemeHRMH M KpPYyH-
HBIX yYpexaeHUH H NpeAlnpHATHR. XOoTOophble TPYAHO HJIIH HEeBO3MOXHO pA3-
MECTHTb B rabApHUTAX XHMJOIO AOMAa B MNAHEJBbHbIX KOHCTPYKuMax (Henpo-
OOBOJILCT BeHHble MATras3HHbI Topropoil naomaasio 400, 650, 1000 M2,&Te—
nbe MO[d, BEICTABOYHEIE 3aJibi, OHONHOTEKH, TPAHCHOPTHbIE ANCHCTBA 7
p., BKIIOYAIOmMHE 3alibHble MOMEmeHHd ).

2.4, [lo TexHOMOTr¥MYEeCKHM YCJ/IOBHSIM 3KCIUTYATALMA NpeAnpUdTHil, ne-
peuNC/IeHHbIX B II. 2.3, a TakKkKe Mo KOHCTPYKTHBHBIM TpeboBaHUAM  NpH
KADKACHOM pEelIeHHH CO CMEllAHHBIM IIAIOM KOJIOHH HeOGXOAMMBIM  3KC-
IIIyaTUpyeMbli TexHHYeCKH# aTax. BricoTa ero onpenengerca Ttpebora-
puamvu CHull 2.08-01-85 ~ MHREMMAJIEHAYG BLICOTA OT HojAa A0 HHAR Bhl-
CTYNAIOMNX XKOHCTPYKHUA HM OpoeMOB [ANg npoxoda moaei pasHa 1,9 M.
[Ipu MUHEMANBHOR BLICOTE NEepeMbIYKE HaO HpPOXOOAOM B HeCYIIMX KOHCT-
PYKHUaX naHene# Hexusioro straxa 0,4-0,5 M ang obecneyeHnd yHHPH-
KALMH H30e/M# U napaMeTpoOB NOMEIEeHHA BrICOTA TeXHHYEeCKOIO 3TaXa
OOJDKHA 6HITH PABHA BHICOTE XHJIIOTO 3TAMXA, T.C. 2,8 M.



2.5. KapxaCHble nepeble aTAXH CO CMEMAHHBIM IIANOM KOJIOHH KOH-
CTPYKTHABHO HANGOJ/Iee PAIMOHAIILHO B 3KOHOMHYHO BCTPAHBATE B )XH/KIe
30AHKS CO CMellaHHBIM WIATOM IMONEepeyHbBIX CTeH, NpH4YeM TakuM ob6pa-
30M, YTOOBI OCH KOJIOHH COBHNAHANIK C OCAMH HeCyIIHX CTEeH 3[aHH4.

B aTroM cayuae MOXHO o0oiTHCE 0Oe3 yCnoXHeHHs [TOAAepKHBA IINX
KOHCTPYKIINH, BEI3BAHHOIO HECOOCHOCTHIO NaHeJiel BepXHAX H KOJIOHH HHX—
Hero asraxed.

2.6, [lpn HAa/mMwn B peruoHe 6a3bl /i1 NPOM3BOACTEA KA PKACHBIX
uaneyMi, HanpuMmep, kapkaca cepun 1.020 panwoHaZIbHO HPH MAJIOM LA~
re cTeH THNOBBIX aTaxedl (oo 4,5 M) NpHMeHATH B IepPBbIX aTAaXAX

BMECTO MHOMBHAYAJILHOTO MAHEHLHONO pelledusa (HA OCHOBE M3Ae/MA Cy-
mecTByiome# 6a3bl) KapKaACHOE pelleHHe C MA/bIM HWATIOM KOJIOHH, CO-
OTBETCTBYIOIIUM WAry Hecymux creH. [Ipum 3TOM no CpaBHEHHIO C NaHellb-
HHIM pelleHHeM C MAJIbBIM LIATNOM CTEeH pacluMpsgercsa HOMEeHKIaTypa
BCTpaMBaeMblx NoMeneHuii. OHA CTAHOBUTCH TAKOH Xe, KAK MNPH NaHellb-
HBIX pElIeHUSIX NepBEIX 3TaXell CO CMelIAHHbIM WAaroM MNoMnepeyHbIX CTEeH,
¥ BK/IOYAET KOMIUIGKCHble IIDHEeMHLIE ITYHKThl ObITOBOIO OOCIIyKUBAHHS HA
15 u 25 pabGouyux MecT, eyYeOHO-NPOPHIAKTHYECKHE yupexXaeHHud, Kkade ¥
3aKyCOuHble, Clelua/m3upoBaHuble 6apel no 50 Mecr.

[Ipn KApPKACHOM pelieHHM C MAJILIM HIATOM KOJIOHH KOHCTpPYKUHHA nep-
BhIX STaXE# Npoime peuiaercs BONPOC MOBLEUEHHS 3BYKOH3OJ/IGUMH IOMe-
IMeHHK, TAX KAK [0 KOHCTPYKTHBHBLIM TpebOBaAHHMAM 06pasyerca HesKC-
nayaTHpPy eMoe TexXHHYeCKoe NPOCTPaHCTBO BBICOTOH OKOJO 1 M,uTO CO-
3[0aeT yCIOBMA [Jid AOCTHXEeHHa TpebyeMold 3BYKO3AIIHTEHL.

2.7, Ilpu pemieHum neppebIX 9TAXeHl B NAHENBHBIX KOHCTPYKIHAX TeX-—
HHYeCKH Haubojiee npoCcTO OCYmeCTBAdeTCs BCTpaAMBAHHE MHNPeAnpHATHH M
yupexKxaeHnii oOCIyXuBaHHd, KOTOpBIE IO YCJ/IOBHAM 3IKCIUIyaTAUMH MOIYT
UMEeTEL BBICOTY 2,8 M. Ciona OTHOCATCHA IOMEINeHMd /g NpuO/MXKEeHHOIO
o6CTyXuBaHUs HaceleHHs (IpHeMHbIe IIYHKTHI lIpayedHblX H XHMYHCTOK,
NYHKTHl npokaTa, 610po OBITOBBIX YCAYI, HeOOJ/bLIHE MACTEpPCKHEe  Cpoy-
HOI'O peMOHTAa, MACTepCKHe caMooOCilyXupaHHd, Hebo/iblune kKade, 3aKy-
COYHble, MATA3MHBI KY/MHAPHH, GYNOYHLIE), & TaKxe MNOMeIeHHs st
KyJ/IbTYPHO-MACCOBOK paboThl C HaAcCeJ/IeHHeM M NMOMeleHHs And pyKoBOA-
CTBA KHIAMHO-9KCIUTYyATAIMOHHOK opraHuaamm (2XK30); Bcero oxono 20
HAMMEeHGBAHHH.

2.8. B rabapuTel KpynHoONmAHEJBLHBIX 3AAHME C MAJIBIM IIATOM [ome-
PeYHLIX HeCymHX CTeH peKOMeHAYyeTCsd BCTDPAHBATH MNPedNpHSITHS O6CiITy-
KABAHHS, UMEIOIHe MEeJIKOAYEHCTYIO CTPYKTYpPY IOMEleHHH , - HebOoIE-
InMe MacCTepPCKHe CpOYHOT'O pPeMOHTA, MNPHEeMHBbIe ITYHKTHI [payeuHbIX %1
XHMYHCTOK, OIOpO OGC/yXHMBAHHG M HpP., & Takxe X330 (noMemenns ang
PYKOBOACTBA, ODIECTBEHHBLIX OPraHU3AalM#, NYHKTHl OXpaHbi MOpPAAKA, NO-
MeWeHNsT ANg KYJNBETypHO~MACCOBOH pabGoThl C HaceleHHeM).

2.9. B 3naHuax co cMemaHHLIM IIAMOM MONEpeyHLIX HEeCYIHX  CTeH
HOMEHKIIATYpA BCTPOEHHBIX NOMEHIeHHH pacluupdgeTcd. 3TO Hebonbline Ka—
¢e M 3aKycouHele Ha 25 MecT, choeuHAanM3npoBaHHBIe Gapbi no 50 MecrT,
MarasuHbl=-KyJIMHA DK, MATa3duHbl xJ1e060-0yJIOYMHBIX TOBApPOB TOProeol



nnomaneio 50-100 M2, KOMINEKCHbIe MpAEeMHBIE IHYHKTHI OBLITOBOro o6CITy-—
XKHUBAHUS .

2.10. Ilpu BoicOTe NAHENBLHOIO NMEePBOTO HEXUIIOIO ara)Xa 3,3 M  HO-
MEeHKJIATypa BCTpaHBAEMBIX NOMeHmieHHA yBeJIMuYABaeTCHs NpuMepHo Ao B85
HA¥MeHOBA HUHA.

[Oisa opraHM3anHM TOPIOBHIX 34JI0B B MATAa3HHAX, kKade, XpYyXKOBBIX
nomeineat K30, canoHop npaveuHrlx, cO6epkacc, anTex HeoOXx0AKMO
YCTPOHCTBO NMpOEMOB B CTeHAX wWMpHHON packpeiTHg 3,5-4,2 M, 4YTOOI
OO0BEIUHMTE Be, TpH M O6ojilee NnaHUpPOBOuHLIe ddYedkH. [Ang oObeArMHeHUd
g9eeK IpH yCTPOMCTBE  KJIAJOBLIX M RPYTrHX NOMemeHHuR BO3MOXHO
yYMeHBbIleHHe npoeMoB A0 3 M. [lng pemends XKopuaopos B MarasuHax,
kape n KII[l paaMep nmpoeMoB B COOTBETCTBHH C TEXHOJIOTHYECKHMH Tpe-
ooBaHUAMH cocTapisaeT 1,5 - 1,8 M.

2.11, XKunple goMA C BCTPOEHABLIMH IHNOMeIeHHIMH oOmeCcTBEHHOTO
Ha3HAYEeHNd, pellaeMble B IIAHEJLHLIX KOHCTPYKUMSX, [IPH BBICOTE 3TAXA
3,8 M B CoOTBETCTBHH C TeXHONOruell NPOM3IBOACTBA MOMXHO NPOEKTHPO~
BaTh KAK C TeXHHYECKHM 3TAXOM, TAK M 0e3 Hero, OpH BLHICOTE 3TAaXA
2,8 M ~ Xax npaBmno, 6e3 TexXHHUYeCKOro 3TAXA.

2.12. XKunvie nomMa coO BCTPOSHHBIMH IIOMEMEHNgMM O/ NIpHOIHXeH-
HOTO O6GCIIyXUBAHKHY HACEIIeHUs cjieAyeT pacCHoJAaraTh BO BHYTPHKBA PTA -
HBIX NPOCTPAHCTBAX ~ HA XHWILIX YIHUIAX WIH npoe3fax NHO60 H2  BTOpO-
CTeleHHbIX MATI'HCTpAJIIX PAHOHHOIO 3HAYEHHd C BO3MOXHOCTBRIO 06CiTy-
XKHBAHHY HACeJIeHHd XMIbIX AoMoB B paauyce 200-300 M.

2.13. BBHAY OAHOTMIHOCTH KOHCTPYKNHE 6JIOK—CEKLUMH C BCTPOEHHbI-
MK NMOMemEeHHIMH BLICOTOHR 2,8 M MOIyT CcoCeacTBOBATE C O/IOK=CEKLHS —
MH C KBADPTHpPAME B NEPBOM 3TAXe,

bliok=CexmM® ¢ BCTPOEHHLIMHE NOMemeHNdaMH BbICOTON 3,3 M Xxena~
TE€JIIBHO KOMIMNOHOBATE C ONOK~CEXKIMAMH AHAJIOMYHOI'O HA3HAYEHHd, C TeM,
yTOOB! BeCk [epBhId 3TAXK XHJOr0O AOMA Obul 3aHAT OOIECTBEHHBLIMH O~
MeIeHUSI MH.

PasMemeHue B eppOM 9Ta)e paaoM obmeCcTBeHHbIX (BricoTolt 3,3M)
A KUABIX moMemenui (BoicoToil 2,8 mima 2,7 M) BO3MOXHO, OAHAKO MpH
2TOM YCIIOXKHLIOTCH YYACTKM C nepelafoM BBICOT, KOHCTPYKLUHH IOKOJb-
HO¥ UyaACTH 30AHMS H INIepBOI'0 3Ta)a.

8 TAHEJ/IBHBIE KOHCTPYKLIVM TMEPBBLIX HEXWUJ/ILIX O3TAXEH
3.1. KoucrTpyupopanue

3.1.1. [TagRenbHple KOHCTPYKOHM NepBOO0 BCTPOEHHOIO 3Ta)ya B 3Aw-
BHCHMOCTHM OT HA3HAYEHHS H BO3MOXHOCTE# HHAyCTpMAJIbHOK ©6a3bl MOI'yT
6uITh BHICOTOH 2,8 mu6o 8,8 M (puc. 1).

[Ipu BricoTe 2,8 M BHYTpeHHHE H HAPYXHEBEIE CTEeHbl BCTPOEHHOIO
2TAMA MOI'YT OBLITEH BHINOJHEHBE! B TOH Xe onally6ke, YTO M CTEeHbl THIO-
BOJ XWJIOH WACTH 3aapud. JIME O/g NMPOH3BOACTEA NAaHeled CTeH C yBe-
IMYeHHLIMH npoeMaMu TpebyeTca nepeHananxa ¢opMm (Apyrue InpoeMoob-
pa3oBaTe’H).



[ipn BrICOTE 333 M CTEHHl BBIIOJAHAITCH NHO60O B CHEUHANLHOK  Olla-
nybkKe, NHO60 B POPMOBOYHOM OOOPYAOBAHMH AN H3IOTOBNCHHS  U3ne/MK
OTHAEJILHO CTOSAIHX OOHEeCTBEHHLIX 30aHH}, HANpHMep H3desMli CepHM
1.080 ¢ yBenuyeHHBEIME OpoeMaMH BO BHYTPEHHHX CTEHAX, B TOM 4HCJIe
C npoeMaMH HelpaMOYIOJIBHOIO O4YepTAHHE = B BHAC APOK H T.lI.
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Puc. 1. [lanenpHOe pemieHde NMEpPBONO HEXHAJIONO 3TAXA:S
a -~ IJJAH Nepporo 3sTaxa; 6 = NMIAH BTOPONO 3ITAXA,

B - paspea



B spapugax no narTH aTaxell HpH BhICOTE HMMXHeEro araxa 3,3 M ;|
OTCYTCTBHM H3ASJMI TAKOIO pasMepa OOMYyCKAEeTCH I0JIOCOBag pa3pe3KA
cted (manpumep, 2,8 + 0,5 M) HHXHEro ara)a C YCTPONCTBOM KOHTAK-
THOI'O TOPH3OHTAJILHOIO CTHIKA B CpefHeM Mo BhICOTE CEe4YeHHH CTEeHEI.

3.1.2. Haunyyiine skcmiyaTanMOHHBIE KAYECTBA B XHJALIX 30AHHGX C
npeaAnpHATHIMHE OOCnyXHUBAHMSE, K KOTOPLIM IPEeABaABI[IOTCA NOBbLIUEHHDBIC
TpeboBaHUA K SBYKOHM3OJMIKHK OT BO3AYWHOIO liyMa 55 nb (mara-
3HHBI, Kaje, MACTEPCKHE CPOYHOIO PEMOHTAa, NapHKMAXepCcKkue, YHUBEp-
calbHbe 3ANbI KyALTYDPHO—MACCOBOTO HASHAYGHHY ), OoOeclnewueBaloT  NpH
HAJIMYHHA TEXHHYECKOIO 2TaXAa HAL HHMH, [exHHYeCKHH# 3TaMy Mo)KeT Ciiy-
XHTEH TAKXKEe N9 pasMelleHuss HHXEeHEepHBIX KOMMYHHKALHA XHIOIO [AOMA
1 OobmecTBEHHBIX NOMemeHul, 4YTO NO3BOJIgeT He MpPONYyCKATHL dYepe3 3aibl
CTOAKY M BeHTWJIAIHOHHBIE WAXTHI. ONHAKO HU3-3a 3HAYNTENILHOIO YyAOpPO-
XKAHHS CTPOHTIILCTBA [OOMYCKAETCH BCTpPANBAHHE 3ITHX MpeANpPHATHH B
XHJble aoMa 0e3 TexHHYeCKoro aTax)xa. lIpu aToM [jig BBHIOJHEHHS Tpe-
OOBAHUN [0 3BYKO- M IIYMOUIOJIAIMH HeO6XOAUMO YBEJ/MYHTEL TOJIINAHY
nepekpblThii 10 300 MM, YTO NPUBOAMT K CHUXEHHIO BBLICOTHI I[OMelleHUd
[IepBOr0O THUIOBOIO MO0 HEXHMJIOre araxa npuMepHo Ha 100 mm. Boa-
MOXHpIe BADPHAHTHI KOHCTPYKIMH OEepeKphITHH C NOBHILIEHHON 3BYKOH30O/id—
Ive#l ¥ y3Jibl MX COIpsXeHHil C BHYTPEeHHHMMH H HADYXHBIMH CT eHaMH
[IpeAcTaB/IeHbl HA pHC. 2,

PazMemenue nomMemenuit, TpeOyIOmMHEX UIONIIHIO OT BO3AYILHONO HIY-
Ma 60 ob (uHanpumep, pecropaHbl, GonbluHe kade M T.1.), B INep-

BBIX HEXHIBIX 3Ta)ax 0e3 Ha/Hydd TEeXHUUYEeCKOIO 3Ta)Xa He OOITyCKA=
eTCH.

3.1.3. llpu coxpanenun nnaThopMeHHOrO CThIKA MEXAYy CTEeHAMH TH-—
AOBOTO H BCTPOEHHOTO aTa)Xell BO BCTPOEHHOR WACTH LEIECOOGPA3HO CO—
XpaHaTh pasMepbl ¥ HOMEHKJIATYPY IVIMT [MepPeKpPLITHN XHJIOH YACTH
apaHng. llage/m CcTeH XHJO# YACTH 30AHUG NPH BCTPAMBAHHMHM  pPeKOMEH—
AyeTCs OCTABIATL 6e3 H3MEeHeHHnd.

3.1.4. B apapugax ¢ ManepiM IAINOM, C HECYIIHMH HAPYXHBIMH CTCHA-
MH H ONHMpAHHEM IepeKpHITHA IO QeThIPEeM CTOPOHAM I[IpH YBeJ/HMYEeHHOH IIC-
JIe3HO# HAT'PY3Ke Ha I[epeKphITHe HMXHEeINo HeXHnoro araxa (Ho 400
Kr/M<) BO3MOXKHO COXpAHEHHEe B IEPBOM HEXHIOM 9TAXE IUIOCKOH KOH-
CTPYKIMH INIMT MNEepPeKpuITHH XHJIOK YaCTH 34aHMg To/unuHOK 16 cM C Ha-
MEHEHHBIM (B Ciiyyae Heo6XOAMMOCTH) 8pMHpOBaHHEM.

3.1.5. B snanmax co BCTpaHBAEMBIM [EepPBBIM  HEXHAIHM  3TAXOM
PEKOMEHAYETCHE NPHMEHATHL MPECTABHYIO KOHCTPYKUHMIO JIOMXKHUK C ONHpaHW-
€M CTEeH HAa OTHAeJILHbIe (pyHAAMEHTHI,

[Ip HABeCHBIX HAPYXHBLIX CTEHAX H JIOMXHAX QOMOJHUTE/ILHASA HA -
I'DY3KA OT HHUX HOJDKHA OBITH YUTEHA NpPH pacyeTe NonepeyHblX CTEeH
BCTPOEHHBLIX 3TAXEeH, YTO IpuBeaeTr K yMEeHBbIIeHHIO IMHPHHBI pacKpPbITHSA
NpOeMOB B HHX,
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Puc. 2. Yanul conpaxeHn#i nepexpbIiTHR, o6lagaiommux MOBLIIEHHOR 3By~
KOH30NdIMe, C BHYTPeHHHEMH H HADYXHBIMHA CTEHAMH:
a -~ C nonberoHkoil mepekxpeITHil; 6 - ¢ noapeaxoh



3.1.6. [Ipr BpICOKMX CBafiHblx 0€3pPOCTBEpPKOBBIX (yHAAMEHTax non
BHYTPECHHHMMH CTEHAMH [J1g ofecneyeHus BO3MOXHOCTH paCKpLITHA Hpoe—
MA B CTEHAX HEeXWIOro 3Taxa orT 2 M H bollee BeoOXOOMMO MHJIE BOCHpH-
dTHYg pacTATYBaIOIIAX YCHIIHA B yYpPOBHEe IMCJIA NEepBO0 HEXHJIOTO - 2TAXA
BLINOJIHAITE SATAXKH B BMAe XeNle306eTOHHOH Ganky pocTreBepxa JMb6O CO-
eIUHATE OINOJIOBHHKH CBaAfl 3aKlIAOHbIMH [eTalldMH, paboTalliiiMH HA pac-
TXEHHEe,

3.1.7. [lna o6ecnedenud obmell yCTOHYMBOCTHM KOHCTPYKUMHE 30aHMA
pPeEKOMEHAYeTCH OOBeNHHATE MAHEe/M BHYTPEHHMX CTEH MepBOIo HEeXHJIOTo
aTAXA MEeXAy COOOH H C NaAaHEeJIgMHM HAPYXKHBIX CTE€H B eQHHYIO TpoCTpaH-—
CTBEHHYIO CHCTEeMY IyTeM 3alOJIHEHHd MOHO/MTHLIM OeTOHOM BepTHKA JIb-
HBIX CTBIKOB, MNOCJEAYIOMIEIO YIUIOTHeHHMS HX BUOpaTOpamMu, yCTpOACTBEA
OEeTOHHBIX WMIOHOK MO OOKOBLIM I"paHaM naHenef, a TaAKXe HAOEXHO Ccoe-
OMHATH HA CBApPKe 3aKIAalHble OeTA/M [IJIMT IIepPeKphITHA M CTeH. DBHyT-
peHHHME M HAPYXHBIe CTEHbl HEXHUIIOT'O 3TAaXA NOJIXKHBI COeAHHATLCH B
BEePTHKANILHOM CTLIKE He MeHee yeM TpeMs CBapHbIMH CBa3aMH 6 12A-1.

3.1.8. Ilpn paspaborke apXxUTEKTYPHO-IIIRHUPOBOYHEIX pEUIE€HU#A BCTpPO-
€HHBIX OOIEeCTBEHHBIX MNOMEIleHW#i peKoMeHAyeTCH OpraHM3OBhIBATL 38—
JIbl C yBeJIMYEHHBIMH IpoeMaMH TOJLKO C OIRHOK CTOpPOHLI 3AAHHY, PACIO—~
jaragd B OPyrom IpoJieTe loMenieHus oOCHyXuBaAHUS, He TpebyiomHe npo-
eMOB C OOJIbIIUM PACKPLITHEM.

B 3nammMax BeICOTOH BhILE yeThIpex 2Ta)Xel B nuadpparmax cC HECHEM—
METPUYHLIMUE HPOEMAMH B IepBOM HEXWJIOM 2Ta)e NUPHHOK 2 M H 6ollee
oo ¢ apyMa H 60jiee npoeMAMH MO NOIMEepedyHbIM OoCaM HeoObxoaMMO HA-
JIAye CKBOS3HBIX IIONepeyHLIX CTeH.

3.1.9. [lpp npoexTupoBaHKM BCTPOEHHBIX IIOMENEeHH# peKOMeHOAyeTcs
He [OMyCKAThL, 4TOObL! OOKOBAA BHEUIHAd I'paHbh IMAHEH epBOro THIOBOID
oTAXA HAxXOOAHNaAChk HAOQ NEepeMBIYdKOH npoeMa NepBOI0 HEeXHJIOT'C 2ITaXA.

3.1.10. lnga ype/myeHUs pasMepa npoemMa B NaHeJ M NepBoro HeXu-—
JOTO ITAXKA PEeKOMEHOYyeTCsI BLINOAHATE ClieAYIOMe APXUTEeKTYpHO-NNAHA-
POBOYHBIE M KOHCTPYKTHBHBEIE MeDhI:

~ NpoOeM B MAHE/IM B IepPBOM HEXHIOM 2Ta)e pacCHojAraTh CHMMeT-
PUYHO OTHOCHTEBEHO OCH CTEeHBI;

- NIpoeM B MepBOM THIIOBOM XHJIOM 3TAXEe pacnojlaraTh B 30HEe Me—
PEeMBIYMKH HAO IIPOEMOM I[IePBOTI0O HEXHIIOI'O 3ITAXA;

— BBICOTY (XEeCTKOCTL) NepeMblYKH [MAHEM HepBOTO 3TAaXa B 30HE
ee 3alelIKi B IPOCTEHOK YBEIUMUMBATEL IIyTEeM NpPHMEHeHud BYTOB, ApPOY-
HBIX NPOEMOB,

- yBe/mM4YuBaATE Knacc 6eToHAa cTeH;

— YBE/IMYMBATE TOMIHAHY CTEH IIepBOr'c HEeXHJIOI'O 3TAXA, NPHMEeBdTh
B [IEpBOM THIIOBOM XHJIOM 3TAa)e HAA NAHeIAMH C yBEJMYEeHHbIMH Opoe-
MAMH ClAapeHHBIe NAaHeIIY;

—~ APMHUPOBATEL MNIATPOPMEHHbIE CTHIKM B YPOBHE MOJA MHEePBOIO XHJIO-—
'O 2TAXA TOPH3OHTANBLHBIMH CEeTKAMH.

Bribop sauborice appeKTHBHLIX Mep AV KAXIAOIO KOHKPETHOIoO ClIy-
yag peKOMeHAyeTCs NpPOU3BOANTL COIVIACHO pacueTy (cM.pasnen 3.2).
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8.1.11. [laHe/m BHYTpeHHHX CTeH C GonuluuMM npoeMaMu (2 M %1
Gonee) BO BCTPOCHHBLIX NEPBLIX 3TAXKAX PEKOMEHAYeTCH BHINOJIHATEL K-
nesobeTOHHLIMA M3 OeToHAa kjiacca He Huxe B1O. Ilpm xacceTHoM A3rO—
TORJICHHH HeOOXOAMMO MOBBLICHTEL KnACC 6eToHA HA OAHY CTYIEHb.

3.1.12. PekoMeHOyeTCa TWATEJNBHO KOHTpPOJIMPOBATEL KAYeCTBO IIAHe-
neft mepBbix sTa)Xell C GOMBMIAMH npoemamMu. He OomyCkaloTCd  TPEIIHKbI
mupuHo#t 6onee 0,05 MM B soHax ONOp M MepeMbIUKH, HAPYMIeHMS TIOpH-—
AOHTAJILHON NMOBEPXHOCTHM HHXHell H BepxHeil onopHbIX rpaHel, ocnablie-
HHS OIOPHBIX I'PAHEH OTBepCTHAMH M rHe3naMH Ui pa3MeulleHHs 3axiai-
HEIX peTanefl, COCAMHHTEEHBIX KOpOoOOK M T.A.

3anpemaercd pasMemAaTh BHYTPEHHIOK 2JIeKTPOINPOBOIKY B Tejle A~
HeJielli BHYTPEHHHX CTEH HHXHUX HEXHIbIX 3TAXEeH C YBEJHYECHHBIMH [IpO-
eMAaMH.

3.1.18. B nadengx BHYTpPeHHHX CTEH MePBBIX 3Taxe# C WHPHHOH
npoeMa 2 M M Ooflee 0643aTElIBHO YCTPONHCTBO IO HH3Y 3ATSIKKA Cceye—
HAeM He MeHee 2 6 12A-lll u HapexHag AHKEPOBKA CTepXHEH B Tejie
MPOCTEHKOB.

3.1.14. [1ng CTHIKOBKH HEPYXHBIX H BHYTPEHHMX CTEH XHJIOH K
BCTPOESHHONK YACTEN 3nAaHHS M3 PA3HLIX C epHHl IPOEKTOB HeoOxoanMa
YHHPHKAIIMS TOPH3OHTAJILHBLIX CTBIKOB, OYepTaHul rpaHel mnaHesel, KOH-
CTPYKLHA JIeCTHHYHBIX KJIeTOK, NPHBA30OK CTE€H H [ApPYTrUX 3JIeMEeHTOB XH-
JIOA U BCTPOEHHOA dYACTH.

8.2. PacueT koHCTpykum#

3.2.1. Pacuer Xulbix 34AHMR CO BCTPOCHHBIMH HHXHAMHM HEXWIILIMH
STAXAMH HA NeHCTBHE BEPTHKAJNILHON ¥ TOPH3OHTAJILHOK (BeTpoBOl) HA=-
I'PDY30K [ONMyCKAEeTCSd BECTH He3aBUCHMoO. B nepBoM NpHOAMXEHHH YyCHIIMS
B KOHCTPYKIMAX 30AHHA BBICOTOH N0 12 sTaxe#l oT AeACTBHS  TINOPHU3OH-
TAJLHON HArPY3KM ¥ HX paclpefelieHae Mexiy CToJOaMu M auadpparmMamMyn
pexoMeHayeTcd onpedendark Kax Ajg peryiasapHoil cucreMnl 6e3 yyera HO-
MeHEeHNa MNOJIOKEHHS H pAa3MepoB MNpoeMOB B CTEHAX HHXHHX 3TaXeH o
CpaBHEHHMj0 C HX IMOJIOXEeHHEeM H pazMepaMH B THIOBEIX 2TAXAX. Ilocne
onpejlelieHAs YCHM/MH OT OeNCTBHS IOPH3OHTAJILHON HATPY3KHM KAXAYIO H3
BEePTHKAJIBHBIX AHAGpAI'M peKOMEHAYEeTCH PACCYMTHIBATE C YYETOM pealib—
HOM CxeMbl M pPACIG/IOXKEHHMS MNPOEeMOB HA HAI'DY3KH, MNOIyUYEeHHEIE M3 Iep—
BOHAYAJILHOIO pacuyera.

Ilpr pacueTe pexoMeHNAYeTCHS YYHTHIBATH, YTO AN 3[0AaHU# BBICOTOMH
10 sraxe#t ¥ MeHee, KAK NMpPaBUiIO, YCHINE OT BETPOBLIX HAI'DYIOK HE
ABJIFIOTCH ONpeaeldIOIMMHA A1 HA3HAYEHHS OETOHHBIX CeYeHHH KOHCTpPYK-—
UM M HX apMHpoBaHus, [IoaToOMy KOMIIOHOBKY HeCymed CUCTeMBl TAaKMX
SOAHHI CO BCTPOEHHLIMHM HEXHUJLIMH MNOMEIeHUMAMH [OONyCKAETCHd  BHINOJ—
HATH HCXOAd H3 pacyeTa HA BEPTYMKAJILHBIE HAT'PY3KH.

3.2.2. Pacuer nuadpparM, B nepBbIX HEXHIBIX ITAXKAX KOTOPBIX IO-
JIOXXEHHEe ¥ pasMepnl IIPOeMOB He M3MeHEHEbl O CPABHEHHIO C THIIOBLIMH

aTaAXAMH, clieAyeT INPOM3BOAUTEL AHANOTHYHYIO pacdYeTy CTeH OO bIYHbIX
KpYyNIHONIA HEeJILHbIX 3naHull [3]
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3.2.8. Hecymyio cucreMy BepPTHKAJIBHbIX KOHCTPYKLMH HHXHHX HEXH-
JIbIX 3TAaMXeH C yBeJ/IMYeHHBbIMH IpOoeMaMH peKOMEeHAyeTcd  paCCUYNTLHIBATH
B CTAAUH SKCIIyaTAlIMUE HA Ae#CTBEHe BepTHKANIBLHOK HATPY3KH COBMECT-
HO C ONMMpPAIOMIMMHCH HA HHX KOHCTPYKUHAMH CTEH BepxHMX aTaxeHl, T.e.
B Bune auwadbparm. [Ipu pacuyeTe pomyckaercsa U3 Hecyumeh AHAadparmol
BhUIENIATE parMeHT, COCTOAINHK K3 KOHCTPYKIUHM [OoABaA, TEexXHOANONbI,
NepBoI0 HEXHIIOIO 3TAXA C YBeIUYEeHHbIMH [IPOEMAMH, TEeXHHYEeCKOIO
3TAXKA H THIOBOIO XMJIOI'O 3TA)Xa /MO0 (Npd OTCYTCTBHE TEXHHYECKOIO
aTaXa) H3 APRYx THNOBBIX aTa)e#. [lo Bepxy ¢parmenra pomxHa OBITH
NPUJIOXKEHA [I0JIe3HAS HATrPY3KA M HATPY3KA OT Beca KOHCTDYKIHMH  BCex
BhIUECPACIIONIONEHRLIX aTAMel, & B YypOBHE MNepeKphbITHH BCEX HHXejexa—
IMX 9Ta)Kel — HATpYy3KAa, OeHdCTByowAast HA NepexpbiTHe oAHoro Iraxa. B
pacHeTHOH cxeMe Ha auagparmMy HOJDKHBI ObITE HANIOXKEHLI BCE CBYA3H, CO—
OTBETCTBYICLIMNE peallbHBEIM 3aKpelieHusM ¢parMeHTa B 3[0AHMH.

3.2.4. Bri6pauubpili ¢parMenT auadpparMobl PeXOMEHAYEeTC] paCCYHUThi-
BATh KAK COCTABHYIO 0AlKy=~CTeHKYy C HCHO/bL30BAHHEM MeToaa KOHeYHO-
ro snemertra (MK3).

Ha HauyalpbHOM 3TAale IPOSKTHPOBAHHYA pacueT AOMYCKAETCH BBIMOJI-~
HATEL B YHNpPYyro#l CcTaaMu,

[Ipu paspaboTke pacuerHOlt cxeMnl (pHc. 8) MK3 pexomenayercs:

MOle/lb pa30MBATE HA HPAMOYIOJLHBIE 3JIeMEeHThl TAKUM o6pa3om,

4yTOOBl pA3MEpPE! NPOCTEHKOB M IepeMblueK ObUIM KpAaTHEI pasMepaM cer-

KH:
MpH APOYHEIX [pOoeMax AYIHM OKPYXHOCTH 3AMEHATH NPAMBIMK H BBO—

OUTH B YIVIAX TPEYIOJbHbBIE MIIOCKHE 3JIeMEHTbI;
naaTPOPMEHHEIH CTHIK MOHOENHPOBATH B BHAE NPSIMOYIOJIBLHBIX 3r1e—
MeHTOB TOJIIHHOH, paBHON cpenHell ToJ/UMHe BepxHel M HMXHeHl naHe/elH,
H C MOOyJleM YIpPYyIrOCTH, KOTODLI# gBlsieTcd obpaTHoE BenuyuHON noaaT—
JIMBOCTH IUIATPOPMEHHOIO CTHIKA HA CXATHEe M onpeaensgercd rno popmyne:
Enp"'" Kaa £ . (3.1)

rae Km\ ~ XEeCTKOCThb MIATPOpPMEHHOIO CThIKA

s D s ey S (92

F - nnomans NIATPOPMEHHOI'O CTLIKA,
E -~ BBICOTA MIATPOPMEHHOIC CTHIKA (BBICOTA NEPEKPLITHA IIIOC
ABE€ TOJIIMHLI IIBOR);
Aee , N\ wy = KOSDPUINMEHT MOAAT/MBOCTH NPH CHATHM BEPXHEIO M HINKHE-
'O pPACTBOPHEIX LIBOB,;
hnop"' BLICOTA IepPEeKphITHSI;

E nep = Mody/E ynpyrocTd mepekphiTHS.

B mnockyo pacyeTHy0 MoAellkh HeoOGXOAMMO BK/OYATH IOPH3OHTAIL-
Hble CBA3H MeXOYy KOHCTDPYKIUHAMH, PACIOJ/IOXEeHHBIMH IO OQHOH OCH, KO-
TOpLIe, KAK NpAaBH/IO, paboOTAIOT B HMXHEM 3TAXKEe HA pacTdxeHue, & Bbl-
lue ~ HA CXAaTHe, C HX pPeAlIbHBIMH XECTKOCTHEHIMH XApaKTepPUCTHKAMH.

12
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KOHe4dHbIX

[Tou HeCHMMETpPHYHBIX CHCTEMAX B paCyeTHOH cxeme HeobxoauMo
YYUTHLIBATL MOMATIMBOCTE OCHOBAHHS, 3aQaBas €e B BHAe CBA3eH KOHeY~

HOM »XECTKOCTH B YpPOBHe 3afeliIKH I KAXIOI0 y3Jia CEeTKH

SNNeMeHTOb,
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[Ipm pacuere 3paHRil C onMpaHHEM e pPEKpPHITHA 110 TPEM K/ 4YeThbipeM
CTOpPOHBAM pPEKOMEHAYEeTCH IOJIb30BATBHCH HPOCTPAHCTBEHHBIMH pACYEeTHLI-
MA cxemMaMH (pHC. 4) C BKIOYEHHEM HECYMHX CTEeH MOIePeyHoro H Hpo-
AOJIBHOTO HANPABJEHHH M YyYUTBIBATEH CBA3H KOHEYHOH MXECTKOCTH, paboTa-
jomue Ha caBur (Mexay NpoAaoONbHOH M MmonepeuHoi CTeHaMH, B YPOBHEe
MepeKPEITHA ). DTO NMO3BOJYGET CHUSHTEL HAT'PY3KY Ha Haubollee HANDSXKeH-
HbI MPOCTEHOK NoNepedYHON! CTEeHbl B YPOBHE I0OJA NePBOIO0 XHUJIOI0O »TAXA
MPUMBIKAIOIKA K IIpoAosbHON cTreHe, Ha 10-15% B 3aBMCHMOCTH OT XOH-
CTPYKLHH.

[Ipy HAMAYME OCHM CHUMMETPHHM B paACuHeTHYI0O CXeMy  peKoOMeHAyeTcCd
BK/IOYATE YACTH NONEepeyHHKA A0 OCH CHMMETPHM H YYUTEIBATH BlligHME
OTPE3AHHOH YACTH 3aAHMEM COOTBETCTBYILHX KpaeBhIX YCJIOBHH IO OCH
CUMMETDHHU,

3.2.5. [Ipo9HOCTE KOHCTPYKLHMA M ¥MX APMHPOBAHHE  pPeKOMEHOyeTcd
NpOBePATE IO MHTEerpalioHEIM 3HAYEHMSM YCH/HMH B OCHOBHEIX CeuyeHMdX,
NMOJIYYEHHEIM MCXOOd H3 CYMMUPDOBAHHA B HHX HAINPSIXEOHHUMN.

3.2.6. OcHOBHEIMEH CeueHMgIMU OHAPpPATM C yBEIHYEHHBIMH I[IpOeMaMH
NeppoNoO 3TAXA, B KOTOPBIX HeoOxoaMMa IpoOBepKA MNPOYHOCTH, SGBIGIOTCH
INOPHU3OHTAJILHBIE OIIOPHEIE CEeYeHMss B yPOBHE MOJ/a MNepBOTO XHJIOTIO M
NepBOY0 HEXHIIOIO 3Ta)XeH, CpeHHE CeyeHHd IPOCTEHKOB HepBON0 HEeXH-—
JIOTO 3TAXA, BepPTHKAJILHbIe CEUYEHHd lepeMBbIYeK HEepPBOIO HEXHJIOINO 3TA-
XA B MeCTax 3a/leJKu H B cepeauHe rpojiera. [IpodHOCTE NMaHE/M HepBO~
O HeXHIONO 3TAaXA HeoOXOOMMO NpoBepaThk B ypPOBHE 3alelIKH X B Cpel-
HeM CeyeHHM NPOCTEHKOB HA [AeNCTBHE BEPTHKAJNBHOIO AaBiieHpnd, B Ne-
peMblyke — HA H3rHb H pacTaXeHde B LEHTpe M IOoNepeyHylo CHIy B 3a-
penke. IIpoyHOCTEL NMAaHE/M MNEPBOIOC XKHUJOTO 3TAXA NpoBepgeTCsd B YPOBHEe
NOoJIA NO IIPOYHOCTH MNATPOPMEHHOI'O CTHIKA HAa NeACTBHE  BEPTHKAJLHOMN
HAT'PY3KM.

3.2.7. Ycnmg B auadbparMe peKOMeHAYETCH omnpeaenaThk IJId  OBYX
pacyeTHeIX Cliyyaep: NpH MAKCHMAJBLHOM H MHHHMAJIBHO BO3MOXHOH Be~-
IHYMHe NOOATIIMBOCTH INATPOPMEHHOro CThIKA Ha cxartme (cMm. (3.1) x
(3.2). leprbit cayuall (MaxCHMaILHO BO3MOXHA®  MNOOATIMBOCTE IIBOB)
BO3MOXEeH INPH 3HMHEM HOpou3poAcTBe paboT M MOHTAXe IaHejell no ma-—
9KaM, BTOpol (MHMHHMMANILHAS NMOAAT/IHBOCTEL LIBOB)-IpH MOHTAXe 6e3
MasikOB, PacyeT no neppoMy Ciydalo gaeT MAKCHMAJIBHbIE YCH/MY B He-—
peMbIyke Mepeoro 3ara)a, 0 BTOPOMY-B ONOPHONA 30HEe NAHENIH BTOpPOIo
aTaXa.

3.2.8. Ecix no pesayakTaTaM YHPyroro pacueTa NAPAMETPHl  KOHCT-—
PYKIHM ONIpenedisiorcd YCHIMAMH CXATHMY B IOPH3OHTAJIBLHBIX CTBIKAX, 1aH-
Hele yOpyroro pacuera MOryT ObITh HCHIOL3OBAHBI IS onpeneneHud
NIPOYHOCTH M APMHPOBAHHMSA KOHCTPYKIUHHM. Ec/m omnpeaengiomMMH gBIISIOT -
Cq4 yCHIIMS B IOepeMbluKke, PEeKOMEeHAyeTCs NpPUMEHITh AJg YTOYHCHHS pac—
geTa HeyHnpyryl pacdeTHYyI0 Moaenb. PacueT amadparmel IO npenebHOMY
COCTOGHMIO IMepBol M BTOPOo# rpynn (NPOoyHOCTH H  TPEIMHOCTORKOCTH )
cileflyeT MNpPOU3BOHAUTE C Yy4YeTOM O(H3HUECKON He/mMHeRHOCTH 6eTOoHA - CO-
rinacHo TpebopanuaM n., 1.31 CHuII 2.03.01-84.
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Ilpn TOM MAKCHMAJIBbHAS IMHPHHA PACKPBLITHS TPEIIXH OI'PpAHHYNBAEeT-
ca 0,3 MM,

3.2.9. Ha cranpuu paspaboTKH aDPXUTEKTYPHO-IJIAHHPOBOYHBIX X Tex-
HHUYEeCKHAX peHleHuii pa3Meprl NPOCTeHKOB B NMAHEJH INepBOTro HEeXHIIOTO
aTa)Xa OOJXHBI HA3HAYATHECS TAKHM 00pa3oM, yuToObLl CpedgHee - paplicHHE
Ha 1 nor.M pacyeTHOH MJHMHLI MNATPOPMEHHOINO CTBIKA HAO NAHebIO Tep—
BOTO 3TAXA He NpeBplualjio ero HeCymylo CrnocobHoOCTB. [Ipn asrom B
paCueTHYIO NJHMHY INBA HAA NAHEILIO MEPBOTO 2TAXA AONOJHHUTENLHO K
IR pUHE NPOCTEHKOB MOXeT ObITh BK/IOYEH YUYACTOK IepeMbIYKH, AJMHA
KOTOPOIO paBHA €e BBICOTE B MecTe 3aelIKM B NMPpOoCTeHOK ([mMHA BKJIIO-
YeHHOTO Y4HACTKA MNPHHATA AN MAKCHMAJIBHO BO3MOXHOHA XKECTKOCTH
CTHIKA, CM. I, 3.2.7).

[Ipp HeCHMMeTpHYHOM pPACIIOJIOKEeHHH MpPpOeMOB B IAHEeJ I nepporo
HEeXHJIOTO 3Ta)Aa MAKCHMAJILHOe napineHune 6yner B MeHbIIEeM [pOoCTeHKe;
ero cieayetr olpeneidaTh OT HAeHCTBHY HATI'PY3KH, MNPUNOXEHHOH X po-—
CTEHKY U K IIepeMbiyKe HA I[OJIOBYMHE €e [ANMHLI.

3.2.10. [lepeMrIuka NaHeIH MepBOTO HEXHIIONO 3TAXA AOKHA OBITH
NpoBepeHAa Ha [eHdCTBHe HNOoNepPevqyHON CUJMBI HA ONope H pacCTdIHBaOmeH
CH/IBI M H3rubamero MoMeHTa B lposiere. arubaiomme MOMEHTH! B Me-—
peMEBIYKe OOLIYHO HeBeJIMKHM H3-3a Ha/M4yng TPeHMuss H pacnopa B  ypoBHe
HiBA HAQ MNEePBBIM HEeXMIIBIM 9TAXOM. JHAYEHHE I[OHepedHON CHIIbI B Iepe-—
MbiyKe peKOMEeHAYeTCs onpeaensaTh KAK MpOoHE3BeAeHHe Be/IMYyHHEl Cpe/He-
O AABJIEHUS HA MPOCTEHOXK B YPOBHE II0JIA MEPBOI'0 XUJIOI0 3raxa (He npe-—
BRILAOIENO Hecylel crnoco6HocTy 1 mor.M cThika) Ha 0,8 BBICOTHI fe-
peMbIYKH (NPHHATO QST CIIyYAas MHHMMAJLHO BO3MOXHOIM EeCTKOCTH CThi-
KA, HO 6e3 yuera 3MMHEro npoumaBoacTea pabor, cM. 1. 3.2.7).

[Ipyu ygeTe BO3MOMXHOCTH 3HMHEIO I[IPOM3BOACTBA paGOT MNONEepewuHyIo
CW1Yy, OeACTBYIOIYI0 B NepeMbiyke, HAAO YBEJIHYMTh B ABA pa3a. Pacrg-
THBAIONAg CH/IA B NepeMbIdKe MOoXeT OBITh INPHO/MXEeHHO olnpefelieHa KAK
yCH/MIE B 3aTsKKe yClIOBHO! apku. [ng mepemergex nposieromM or 3,3 a0
2 M Takaqg ycihoBHad apka (pmc, 5) MMeeT mnpojieT ¥ BLICOTY, IpPHOHA~
XEHHO paBHEBIC MpOJeTy fepeMbIYyKkM B CBeTy. PacTgarueailiee yCHIMe B
nepeMbiyke peKoMeHayercd onpenenarb no dopmyne:

R= 0425 9,2, V b/ homin (3.3)

rae (, - Harpysxa OT BepxHMX 9Taxel B ypoBHe ImOJA TPeThero
9TAXKA}
20 - OpoJieT NepeMbiYyKM B CBETY;
. -~ BricoTa nepeMblukM B LEHTpe HpOEMA NEepBOTO HEXHJIOTO

ITAXA;
hmin" MHMHHAMAJIBHO BO3MOXHAQ BhLICOTA [I€peMBIYKH, paBHAg
0,0 M.

3.2.11. [na Toro, yroObl MAKCHMAJILHO HCIOJIB30OBATE HECYIYIO CIIO-—
COGHOCTE IUIATHOPMEHHbIX TI'OPM3OHTAJILHBEIX CTHIKOB H He OOIMYCKATH XPYIk
KOI0 paspylwieHHd MNepeMBbIdKH MaHe/JH NepBOro HEeXHJ/IOTO 2TAXA B  OlOp—
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HOH 30HEe MO HAKJIOHHONM TpelMHe OT [ollepedHOH CHIBbl U PACKPBLITHA B
Heil TpewMH wupuHoit Gonee (0,3 MM, pekoMeHAyeTCH NPUMHUMATL  Clle—
AyioHMe COOTHOWEHWS [POYHOCTHM HA CxaTue OeTOHOB NaHelled - NepBOro
HEXHMJIOrO H BTOPOIO 3TaXeil NpH ONMHAKOBBIX MXx TomuuHax (6e3 yuera
SHMHEIO IpPOM3BOACTRA paboT):

Rq,as/ Rz.&s > 2,54 Moy : (3.4)

rne Mer - KoshPMIMEHT CHMMEHHS MNPOYHOCTH MIATPOPMEHHOTO CTHIKA
0 CPABHEHHIO C IMPOYHOCTBLIO 6erToHa MNaHeJ M.

93"' 2

TR IR aiumn

Puc. 5. YcnoBHag apxa
QN9 olpeaelleHHd paC-—
TSXKEHNd B IepeMbIdKe
naygeJm 1-ro HeXHIIOIo

TA XA ) e___J

3.2.12. IIlpu crenax ¢ nnaTdPopMeHHLIMA CTHIKAMH M IPHMEPHO OfH~-
HAKOBO} TOJIIMHE naHeliell [IepBOro HEXWIONO M XWIBIX 9Ta)el  KIacc
6eTOHA maHejell CTEH HNEPBONO HEXHWIOTO ITAXKA AOMKEeH O6nITL HAa  OAHY
CTylleHb Bhllle Kjacca 6eToHa naHesieil CTeH XHMIbIX 3TAXEeH NpU  H3Io-
TOBJICHMH NAHeJell NMepBOI0 HEXHJOro 9Ta)XA B IOPHU3OHTANBHBIX ¢opMax
H Ha ABe CTYyNeHH Bbllle - NPM H3COTOBJEHHH MX B KacceTax (u3-3a Mo~
HIDKEeHUS MPOYHOCTH 6eTOHA B 30HE MEepPEeMLIYKH).

3.2.18. Ecim ycnoeue (3.4) He BHINOJNHIeTCSH, HeOGXOOMMO NPOBECTH
pacyeT Mo BTOPOH rpymne npeaellbHbIXx COCTOAHHME, NMPOBEPHTH MAaKCH~
MAJILHYIO WHPUHY PACKPBITHS TpPeIlldH, BLIIOJHHATE YCHJIICHHOE 8 PMUDORA HHE
ONOPHBIX 30H HepeMEBIYKH MepBOoro HEXUIoro araxa. IIpm sToM He pomy-
CKaeTcCH MPOH3BOACTBO paboT 3UMONK, TAK KAK ITO CHHUXAET  XeCTKOCTh
CThIXKA H YBeJIHYMBAET HAIPY3KY HA NepeMbIYKY.

3.2.14. Ha cTanme paspaGoTKM TexHHYECKMX pPEWleHHi MAyis  BeIGopa

17



4
L/2 L2 g

Q) T =

&
lllllllllllllll SEV IR RIS ATRINS NIRRT AR EIIO NRE TR Yy

‘ 7
l I la!l la,

Prc. 8. PacueTHas mMoaenmb Ansg NpHO/IMXEHHONO MeToaa pacyerTa:
a = reoMeTrTpuag Moaeinn; 6 -~ cxeMa pacnpefelieHinsa NABJICHHSA
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Hauboilee PALHMOHATILHON KOHCTPYKUMWH NOpH MAKCHMAJILHO BO3MOXHOM pac-~
KpbITHH NpoeMa H cofmonennw ycnoeus (3.4) pekomeHnnyeTcd — NpuGim-
wMeHHas MeToauka pacyera (cM. m. 3.2.9) c omnpemeneHueM MeCT pas3py-

menug auapparm (puc. 6).
B dopmyaer (3.5) ~ (8.15) BmreneHbl 6eapaaMepHble OTHOCHTEIILHBIC

penMuiHel (CM. puc, 4):

¢ lp . ec_o5h et a .
giﬂhp (3'5) ? ?2. Llp (3'5)’ ?3“ l—ap ’ (3.7)

?: VYHTBIBAETCS NPH YCJIOBHM, YTO
a'+a<Epz. +0.5h . (3.8)

G
3HayeHMe ? , [PH CHMMETDHYHOM PpACIOJIOKEHWH [poeMa B [EepBOM He-
XUNOM STAXe onpepenserca no ¢popMmyne (3.10) npu BOSMOXHOCTH pas-

pYILEHHS [0 Ce4eHuio l-~1, koTopoe NpPOMCXOAMT NpH COOMIOAEHHH  Hepa-
peuctea (3.9) m (38.10):

?:?’(‘%‘:"') (1"?:;)"‘?; : (3.9)

C
? / << { —Or— ) (3.10)

m no bpopmyne (8.11) npm BOSMOXHOCTH paspywieHus no ceweHmio [I-[I,
XOTOpOe MPOHMCXOAMT MNpH HecobmoneHum Hepapencrna (3.9):

RS R P P

rae DY -~ NOI'OHHAG HATDPY3KA HA NAHEeNL BTOPOTO 2TAXA OT BhIIE)IC—
MALIHX 3TAaXen,;

R ) B Rz - IPOYHOCTHL 1 MOr.M INOPH3OHTAJIEHBIX CTHBIKOB B YPOB-—
He IoJla NepBOro ¥ BTOPOIO 3TaXeH;

K:5 - KO3bPpUIMEHT CHHXEHHdA BEJIMYMHLI HAPPY3KH B MAJBIX HpO-—
CTeHKax (IpH HeCHMMEeTpPHYHOM pacCHOJIOKEeHMH npoema B
nepBOM 3Taxe NMMbo npu nmpoeMe BO BTOPOM 3ITAXE BOMHM3RN
'DAHH [IAHEJH) 38 CyeT IAaCTHYeCKkx aedpopMalMi M Ipo~—
CTPAHCTBEHHOK paboThbl CTEH MepPHNEeHAHKYIISPHOIO HAIlpa Biie—
Hug, B peaynbTaTe BKIWYEHUS CTEH MNepHeHAHKYISPHOIO
HANpaBeang npu ATGOPMEHHOM OMHPAHHM NepeKpbLITHE Ha
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CTeHbl ODOMX HANpaBJIEHHHA MM NpH HAMYHH BepPTHKAJILHBIX
IMMOHOYHBIX CTBLIKOB MEXAY CTEeHAMH MOMeT MPHHUME TECH
Kz pasaniM 0,8.
[I[py HeCEMMETPHYHOM paCHOJIOKEHHHN [poeMa B IIepBOM HeXHUJIOM
2TAXKe, PACHOJIOXKEHHEe KOTOPOTD XAPAKTEpPH3YEeTCH KO3hhuIMeHTOM f’

P= "%‘E— ) (3.12)

C c
B dopmynax (8.9) - (3.11) BmecToO g 2 B ?2 crnenyer MOACTABHTD

1H z:
§,=P5¢; §2=P§; . (3.18)

MEHEMANBEHYIO TOMINMHY [IaHe/M [epPBOT0 3TAMXA PEKOMEHAYyeTCd Oll-

peaendaTk W3 HepaBeHCTBA:
b 25555 (3.14)

raoe 2, - TO/IIMHA NAaHe/M nepporo araxa q,— kH/m; Bng - M).

[Ipu pazpymerun no ceyenmio lI-l[, ecrm1 npoeMslr BO BTOPOM aTaxe
B JIeBOX H IpaBo¥ yacTax AMAd¢parMbel NO WHPHHE WM PACHOJIOXEHMIO
pa3/MYHEI, ?1 onpenengerca no d¢opmyne (3.11) ang nevoit ¥ npaBoi
yaCcTell OTHEJIbHO H B pacyeT INIpMHHMAETCHd CcpelHee 3HAYeHHe. Ecim
npoeM BO BTOPOM 23Ta)e HMeeTCd TOJIbKO C OJHOM CTOpPOHBI [AHAadparmebl,
B ¢opmyny (3.11) BMecTO ?g HAaOo moacTABUTB (0,5 ﬁ; .

3.3. ApMHUpOBAHHE KOHCTPYKIMH

3.3.1. IlpocTenkn nage/ M mepBOro aTa)Xa MAOMKHBI OLITH 3aapPMHPOBa—
Hbl KAK BHELEHTPEHHO CXAaTble B ABYX JIOCKOCTHAX Xejle306eTOHHBIEe alle~—
MEHTBbl C Yy4eTOM [AeHCTBHA TIOPH3OHTAJIBHOM CABHTraluel CHIIbI.

IIpp aTOM Be/MYUMHBEI MOMEHTA B IIJIOCKOCTH CTEeHbl, HOpPMAJIbHOH W
cABHralomed CHI MOI'YT NPHHAMATBCS B BHAEe MHTErpAJILHBIX BEJIMYMH,
AeHCTBYIOINNX HA KAXObIi NPOCTEHOK; HX NOJIYYAIOT M3 pacueTa oua—
¢parm o MK3. llpu onpepneneHun BeIUUYMHBI SKCUEHTpPUCUTETA AelicTrug

BEPTHKAJILHOK CHIIBI K3 NJIOCKOCTH CTEHbl PeKOMEHAYeTCH M[HObL30BATHCYH
yxkasammamu n. 1.21 CHull 2.03.01-84.

Ina pacyera OpPOCTEHKOB ACNYCKAETCHd MOJIB30BATHCH dPOopMyIAMH
n. 12.68 BCH 32-77.

s pacyeTa CpedHHX O BBICOTE CedyeHU# IPOCTEHKOB, KM oL HX
KpMBOJMHEHHYIO M/ HAKJIOHHYIO 06pal3yloulylo rpaHel npoema, clieflyer

IpOBEPHTE BepxHee M HM)XXHee Cce4yeHHs B cpefHe#l TpeTH UX BLICOTHI, A
TAKXe MeCTa, I'ie yroJjl HakJ/ioHa ofpasyimeit uaMeHdgeTcd.

3.3.2. [lepeMBIuKy naHe/lM DepBOrO aTa)a OONYCKAETCd ApPMHPOBATEH
KAK GalKy M3 pacuyeTa IMPOYHOCTH CeYeHui, HAKIOHHEBIX K NPOOOJIBHOHK



OCH, ¥ CeueHHH, HOpMAJlILHBIX K NpoAoibHOM ocu, mo CHull 2.03.01-84.
[Ipopepky HAKJIOHHBIX CEYCHHH AQOMyCKaeTCd MNPOH3BOAHTH IO BeJIMYHHEe
monepeyHo#l CHIILI, onpeneneHHoi /mi6o M3 pacuera amagpparmel no MKD3,
no pacuyeTHEIM cxemaM (cMm. 3.2.4), m6o no pekomenpammam 1.3.2.10.

3.3.3. [IpoBepky HOpMaILHBEIX CEYEHHH Oig NepeMblyek NpOJIeTOM
coyee 1,6 M dolryckaeTCd NPOM3BOAMTL Ha OedCTBHEe BHEUEHTDPEHHO IIpH-
JIO)EHHON pacTarupalomei CHibl, onpeneneHHolt nmo dopmyne (3.3), 71
pacrnojaraTe OCHOBHYIO APDMATYPY B HHXXHEH TpeTH CedeHHd.

3.3.4. XapaxkTep apMHpPOBAHHS OMNOpPHBIX 30H MepeMbIYKH 3ABHCHT OT
AJIMHbl YYACTKA Nepelavy BepTHKAJILHONH HAIPY3KHM OT BhLuenexamel na-
germ ( { on Ha puc. 6,6). B ofmeM cinyyae ana onpejesieHus ITOH /M-
Hbl ¥ BeJIMUMHLI NOMepPeYyHOH CHILI PEeKOMEHAYEeTCS HCIOJIh30BATH IepBbIH
CIydaH XECTKOCTH I'OPH3OHTAJILHBEIX CTBHIKOB 10 pexoMeHaammaM n.3.2,7.
Ecm .<25Rgt Ehopacqe'r HA NOMEPedHyIc CMIIY MOXHO He NpOM3BO—
nuTh. [lonepeynoe apMupoBanue He Tpebyercs.

3.3.5. Ilpu npaMoyromkHo#i dopMe npoema /b0 npoemMax C ByTAMH
B yIViIaXx, eCiA¥ [OJIHHA OIMOPHOM BOHBLI on S h rne ‘h. - BBICOTA IE=—
peMerykr (CM. puc. 6,6) (B ciyyae 3anpemeHus 3MMHEIO IMPOM3BOACTEA
patoT), MPOBEPKY NPOYHOCTH OMOPHOTO CEUYeHHS MNepPeMBIYKH AONYCKAEeTCHd
NpoH3BOAUTEL MO ¢dopmynaM n. 3.84 CHnall 2.03.01-81 xak ans kopoT-
Ko xoHcoiM. IIpu aTOM cnegyer npHHMMATH ESUP=Em/2;

8 =C7Csin VW{JT—!—Z— (puc. 7).

SV

BeprukancHoe nonepeqﬁope apMApPOBAHHE MNEepPEMEBIYKH YCTAHABIIHBAET-
Cd II0 KOHCTPYKTHBHBIM COOOpAaXeHHSM KAK U XKeJlle300eTOHHOIO  3lie-
MeHTa.

[IpenesIbHO AOIMyCTHMAS BeIMYHMHA NOIEepPeYyHOU CHILI B nepeMelyKe
olnpenengerTcs IIPH BLINOJMHEHHH COOTHOIUSHHUS = 0,3 M mu6o IpH
HAJMYHY CXUMAalomel CHibl pacmopa (ec/m K nalbems ¢ AByx CTOPOH CoO~
OCHO NPHMBIKAIT cocefiide naHem) xkax QESRgq Bh, » a ropusonTam-
HOe AapMHpOBAaHMEe OMNOPHBIX YYACTKOB [EepeMBIYKH onpeaengercs nHo ¢op—
myie (8.5) n. 3.34 CHull 2,03.01-84 u3 ycnorus ofeclieyeHnss I[IPOYHO=
CTH II0 HAKJIOHHOH CXATOH MNOJIOCe.

Eciu yka3aHHBIE BbIlle YCJIOBHA He BBIIOJHIIOTCH, NpeaelIbHO AONyC-—
TEMag BeJMYNHA NONEepedHoil CHIbl oOllpeAeldeTrcd COOTHOULIEeHHEM
&:s;_ 35 R%‘L E)‘ho , YTO B 3TOM CJllyyae gBIIeTCd JMMHTHDYIOIHAM
U3 pacyeTa CeuyeHHd HA Cpe3, a IOpPU3OHTALHOE ApMHDPOBAHME YyCTAHAB-

IMBAETCH KOHCTPYKTHBHO.

3.3.6. Iipu Ean"h 51 ﬂ'g 45° NpoBepKY IPOYHOCTH OIIOPHOTIO
CeyeHUd cieayeT NPOH3BOAHTE MCXOOAd H3 paAcCYeTa IO HAKJIIOHHBIM Ceye-
HUAM KAK AN 6Aalo4yHON XOHCTpyKuMH mo ¢opmynam (3.29)-(3.32) CHull
2.02.01-84, I[Ipn aTOM 3HAYEHHE CO PEeKOMEHAYeTCH NPHHHMATL He
6onee 2/3 L gn . [IpH pacnopHoii cxumalmel cuie H ONpeaecHHH [la

mo dopmyne (76) CHull pexoMeHAYeTCH YYMTHLIBATH 3HAYECHHE f)on [1o
dopmyne (78), raoe N o cxumaromas cuna.
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Pac, 7. CxeMa ang pacwera OHNOPMOTO CedeHHS NepeMBIYXH
KAK XKOPOTEDR KOHCOJ/H

3.3.7. B cnyuae XOHCTPYHPOBAHHS MepPEeMBbIYKH ADOUHOFD OvYepTaHR
ROJDKHA NPOBepATHLCS IIPOYHOCTL HECKONBbKHX XAPAKTEDHBIX NO A/MHE Co~-
qeHR! NepeMbIYKH, B TOM YHCJ/ie B 30HAX HAYAJLHOR M CcpeaHel TOYexK
nepernba H K/MO4YEeBOIO ceuedud. [Ipu npopepke CedyeHHH B HAYAJNBLHOA M
cpennelt Touyxkax neperrnta yroJl HAKJIOHA CedeHUd 9’ pacyeTHO® Cxa-
TOHR NOJIOCEHI onpepensieTCcs No KaCATeJBRHOH K I'paHH IpoeMa, IpPOBedeH-
HOM OT HH)XHEH TOYKHM CevdeHWs,H pacueT BelleTCH C y4eToM TpeboBaHHK
n.na, 3.3.4-83.3.6 HacToamux PexomMeHnaimi.

Kmoyenoe cevyenue HeobXOOHMO NPOBepdTH HA Cpe3d, €CJ/M OHO HAXD-—
OHTCH B npepenax O/mMHbLl 2/3 Em .

3.3.8. Ilpy KOHCTpYHMpPOBAHMM NAaHe/ek C APOYHBIME HPOEMAMH OYep=—
TAHHEe [(pOAOJIEHBIX CTEepXHel, YKIAALIBAEMBIX BAOJIb KPHBOJIMHEHHOH 06—
pasyomen, A0/MKHO el COOTBeTCTBOBATEL, [IpH HEBOBMOXHOCTE NpHMeHe-
HHSl TAKOIO NpHeMa H HCNOJAL3OBAHHE OPAMOJHMHEHHBIX &pPMATYPHEIX CTep—
XHel BHOMBL oOpasyiomeld AJIMHA HX HAXJECTKH H 3aBe[eHHs 3Aa Ir'patpb
onopel AO/MKHA olpepenarkcs o n. 5,14 CHull 2.03.01-94.

MakcuMalbHAG TO/OMHA 3AIHTHOTO clog 6GeroHa (OT Kkpad HPOAOIIL-
ABIX APMATYPHBIX CTepXxHel no Kpasg 6eToHA), KOTOpas B noce AHeM
clyyae gBIIeTCS nepeMeHHOHl, He pgo/mkHA npeBbmuaTh 30 MM.
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3.3.9. OnopHrle ceueHns naHenefl B ypoBHe MOJIA IEpPBOO H BTOpPO-
ro aTa)e# B ciayudae HeOOXOAHMOCTHM MOBbLIUIEHMS MPOYHOCTH no Tpebo-
BaAHHUAIM pacuyeTa pPeKOMEHAYeTCS apMHpPOBATL TIOPH3OHTANBHBIMH CBapHbI-
MH MOIEepPeYHLIMH CeTKAMH, YKIaAblBAaeMBIMH B PACTBOpPHbIE WIBbl H [IPHO-—
nopHble 30HbI naHeneil. Hecymyo cnoCoGHOCTL CeYEeHHs C KOCBEHHBIM Ap-
MHApPOBAHNEM peKoMeHayeTca onpefenare no n. 3.41 CHull 2.03.01-84.
MakcuMainsHoe yBelMueHHe NMPOYHOCTH CeYEeHHR] 3Aa CYeT KOCBEHHOIo ap-
MHUpPOBAHHA He nomkHO npepbnsaThb 30%.

8.3.10 [Ipumeprl apMupoBaHMs nNaHeNlell nmepporo araxa C npoeMaMH
NpSIMOYTOJILHOI'O OYEPTAHMS H B BHe APKHM MaHBI HA pHC. 8.

[ns BriGopa pallMOHANMLHOTO APMHpOBAHHS NAaHe/M 1-ro 3raxa pexo-
MEHAYeTCH NpPOBEeCTH pacuer puadparM C ydyeTOM (U3HYEeCKOH HeymHeHl-
HOCTH M PACKDLITHS TpeInHH, HAanpumep, no nporpammMme PANYTA  pas-
patoranioit HHUUII xumama ana 3BM EC-1045. 3TO no3Bo/mT  CHH-
3RTE pacxoa Metaja o 30% B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCO-
6enHocTe#t puadparmel.

4, KAPKACHBIE KOHCTPYKUHWH TEPBLHIX HEXWUJIBIX 3TAXEH

4.1, KoHcTpynpopaHHe

4.1.1. [Ipn pA3aMemeHHd BCTPOEHHBIX NOMemEHHA OOIEeCTBEHHOIO HA-
SHAYEHHS B [epPBLIX HEXHJILIX STAMXAX XKHIBIX 308aHMH cCileAyeT COXpPaHATH
KOHCTPYXLMH M M34eJiMd XUJIOK HACTH 3[AHMY HEeM3MEHHbLIMH, He OTJ/IHYyA-
IONIAMHUCSH OT KOHCTPYKIH#A M H3OSHUU aHAIONHUYHOIO MO  IIAHHPOBOYHLIM
pellleHHaM XUJIOT'O 3aaHug 6e3 BCTPOEHHLIX NOMEISHHH.

4.1.2. Vspnenusg BHYTPERHHX H HAPYXHBIX HECYIHX CTEH MepPBOTO XM
JIOI'0 3TaXxa, omupalomuecdg Ha 6ajkm um 6anKH~-CTEHKH KApxKaca NnepBoro
ATAXA, AOINKHE] IpoBeparbCa pacyeTroM. [IpE HeoOGxOmMMOCTH M3-=3a 6ollee
CJIOXHBIX YCHIOBHl paGOTHI OHM MOI'YT AOHOJHHUTEJILHO, IO CPABHEHHIO C
THUNOBLIMH KOHCTPYKUMEMH KUABIX 30aHUH, ApMUPOBATBECS B HX Hauboee
HANPSKEHHBIX YYACTKAX = 30HE MepeMblueX ABepHbIX HJIM OKOHHBLIX Ipoe-—
MOB, B ONOPHOH H HUXHEH 30HAX, YTO MOXeT NpUBEeCTH K [OSI BIICHHIO
HOBBIX MAapoKk HU3AeNNi.

4.1.3. Ilpy KOHCTPYMPOBAHMK NEPBEBIX HEeXMJILIX STAXEH CylecTBeH-
HLIMH 4BJIgETCH Y4YeT HAI'DY30K OT BepPXHHX XHJIbLIX 3TAXeH, MPUXOAa—
IMAXCS HA KOHCTPYKLMH NEepBhix 2ra)eil. Ha cTanguH TexHUYECKHX pelle-
HH#A [IPpH BERICOTE 3[dAHHA B AeCATHb Iraxeil, BKIIOYAS MNEPBBIX M TeXHHUEO-
KM 9TAaXM, HAIpyskd yHHPHumpyorcg (puc. 9).

dna yEmdugamum HATpPYy30OK NPHHATH CleAyiolude AOIMylIeHu: pac-
CMOTPEHBI TOJIbKO 6eCKAapKACHBIe IMOJHOCOOpPHBIE KOHCTPYKTHBHBEIE pelie—
HAS KPYNHONAHEJILHBIX XHIbIX 3[AHWK, B TOM YHCJIe MACCOBbIx cepHii(90,
121, 88 I'CIIl) ¢ mepexkpecHO—CTEHOBOH Hecymel CHCTeMOH; HapyXHEIe
CTEeHBI N KOHCTPYKIMH JIONXKHUA pACCMOTpPEHb! B HABECHOM M HeCylleM Ba-
pHaHBTax.

4.1.4. [Ilpy KOHCTpPyHpOBAHHM M3fneMil HmepbBorc aTa)A (KOJOHHBBI, PH-—
T'e/Id, NJIMTHL MePeKpPLITHR, HAPYXHbIe CTEeHbl) ClleAyeT MAKCHMAJIILHO HC-
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NOJIL3OBATE BO3MOXXHOCTH CYIUECTByIomWeH  NpoOU3BOACTBEHHOH Gaspl H
HOMEHK/IATYPY KAPKACHBIX M3/[enui C MAKCHMAJIBHOH HX MOAEPHH3AIHH B
COYETaHVK C MUHHMAJABHO HeoOXOoAMMOil HOMEHKIATYpPOoH OONONHUTEeNBLHBIX
U3gemi.

Ing xuieix 3naHE# M KOHCTPYKIME TEeXHHYECKOIrO 3Taxa [poBepeHA
BO3MOXHOCTEL HCHNOJBL3OBAHMA KAPKACHLIX HM3JeJIMA HA OCHOBE H3AeJHH Co-
pun 1,020. MopepHusauus 3aKIIOYAETCH B H3MEHEeHHH Y3JI0B KOJIOHH (C
COoxpaHeHMeM CeuyeHHi), NOMO/HEHHH HOMEHKJATYpPbl IJIAT IepeKphITHH, pH-
Ireje# nnsa nposiera 6,6 M, npucnocobneHMHM HM3OEMHE NPUMBIKAHHS K Jie-
CTHMYHBIM KJIETKAM, KOHCTDYKUHNA HAPYXHBIX CTEH M HX Y3JI0B IPHMBIKA=
HUS XK KOJIOHHAM.

4.1.5. [lepekpriTig B ypoBHe MOJIA IIE€PBOTO KHUJOIO ITAXKA Cleayer
NIPUHAMATE THIIOBBIMH, TAKHMM Xe KAK /I8 XHIOH 4YaCTH 30aHHdg, C CO-
XpaHeHueM MIATHOPMEHHOIO CTHIKA BHYTpPEeHHUX cTeH. llepexprrrug HaAl H
MO IEepPBhIM HEXHUJIBIM 3TAXOM [HO0/DKHbI ObITh YHMOHIMpPOBAHBEI K ONHpPATH-—
C{ HA pYIe/M B NolepedyHOM HAINpPABJIEHMH, 4 PHIC/M AOJDKHBI ObITH OT-
OelieHbl OT 6ANIOK~CTEeHOK TeXHHYECKOr'0 3ITa)A. ITO [NO3BoJAdeT, B YACT-
HOCTH, B 34AHHAX C OOJIBLIUMM H MAJBLIM IIATOM KOHCTPYKUHIO NOepeKpbl-
THS HEXHJIOTO 3TAXA NPUHUMATH PHHIMIMAJILHO OOMHAKOBOH.

4,1.6., B xunpix 30aHMgX C MAJIBIM HMIAIOM JIONepevyHblx CTeH  IIpH
pacrnoJIoOXeHHH KOJIOHH B IIepBOM 3TAXe COOCHO CO CTEeHAMH THUIIOBBIX
aTAXeNU KOHCTPYKLUHM NepBOI0 BCTPOEHHOIO 3ITAXA MOXHO BELHINOJHATH
NOJIHOCTBIO M3 Hafeimit kapkaca cepnr 1.020 ¢ npuMeneHHeM c 60 pHO-
MOHOJIUTHOM! KOHCTpPYKUHMHM 6a/loK nox HecymHux cTeHbl (puc. 10). Onany6-
KOH /I MOHOJIMTHOIO Xejte3o6eToHa Hecymu3 6aliox nepexonHod KOHCT-
PYKIMH SBJIGIOTCH THIOBBIE DHUIEJIM KApPKACA M N/UTEl NepexpeiTtnii. Pac-
yerel nokasza/m, 4ro Angd 10-aTa)xXHOro 3paHUg CyMMApHAd BeICOTA COOp=—
HO-MOHOJIMTHLIX OATIOK NOA NollepedHple HeCcymue CTeHbl MOXeT OBITh
okono 1,1 M, nmoa npononeHeie - 0,8 M. [l/19 BRUIOIHEHHMS NNEepBOIO KAap-
KACHOIO 2Ta)a B COOpPHOM BApUAHTE OANKM MNepexOfHOH KOHCTPYKIMH OO
HeCcymue CTeHbl NpPHHAMAIOT HETHIIOBLIMM.

4.1.7. Ilpn pemienun no n. 4.1.6. ¥ HeOGXOAUMOCTH COXpaHEHMS
kacca 6eToHA CTeH THINOBBIX aTaxel (ona apalull ¢ MANBIM IATOM -
knacc Gerona B12.5) nng noppmuenus Hecymed CHOCOGHOCTH CTHIKOB B
OIIOPHBIX CEeYEeHUTX CTEH B YPOBHe M0JIA [epPBOT0 XHJOIO 2TAaXA BO3MOX-—
HO YCTPOHCTBO KOHTAKTHOIO THIA CTblKA MEXAYy CTEeHAMM K ankaMu,
ANd 4ero cjieayeT NPHUMEHdTh HeTunopble ( YKOpOYEeHHbIe) MIHMTHEl e pe-
KppiTu#i, B aroM cnyyae nenecoofpazHo onMpaHHe IUMT NepPeKpLITHHR HA
pHIr e/, MAyllHe BAOJL NPOAOJIBHOA OCH 30AHHM.

4.1.8. Ilpn pemenyn no m. 4.1.6 ana yepenvyeHMs O/MHBI 30HBI Nepe-
a4yl HATPY3KH OT CTEH XHUJ/IOH 4YaCTH Ha OAJZIKM NepexogHo KOHCTPYKIHUH
NP OTHOWIEHHH BLICOTHI GajlkKu XK ee mnpoyiery MeHee 1/6 Heo6xoauMO Co-
eaqnMHeHHe GaJIKU B cpejHell ee 4YACTH, A/MHOHN 2/3 OT BeMMUMHEI IpoOie-
TA, C BBIUEPACIIONIOXKEHHOH CTEeHOBOH MAaHeNbIO 3aKJA[lHbIMH aeTaliaMu,
paboTammMMH HA CABHI* M pacTsaxeHde. B 2ToM cliyuae Heo6XxOoAMMBI [0-—
NMOJIHUTEJILHBIE MAPKHM H3ae/Mit CTeH OJi NEePBOI0 XKHJIOIO 3TAXA. [Tpu
OTHOWMEHUH BBICOTEI DANKM K ee npoiery 6onee HiH paBHOM 1/6  Takme
COeAMHEeHHuss He TpebyioTcd.
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4.1.9. Ilpn cMemaHHOM l1ATe KOJIOHH B NEePBOM 3TAXE OO C eHAMH
30AHKHS C MAJIEIM LIATOM H OT'paHAYeHHH KkKinacca 6eTOoHAa KOHCTPYKUHHA
Kapxkaca IO YCJIOBUGM IMPOH3BOACTBA OCHOBHBIM OTJ/IHMUYHEM uapesmi
BCTPOGHHOTO Kapkaca oT H3fneiaui# no cepun 1.020 gapiagerca ype/myeHHE
ceyeHuda KOMOHH cpedHero paga oo 40x80 cMm. Ilon HecymHe CTeHBl KH—
JIOH YACTE 30AaHHMY HeOo6XOAHKMA YCTAHOBKA HETHUHNOBLIX OAJIOK~CTEHOK Bbl-
COTOK HAa 3TaxX. Ma-3a 60JBIINX HA'DPY3OK H NPOJIETOB YHRPHUIMPOBATE HX
C HU3NeJIMIMH TEeXHHYECKOIO NOANOJILdA XWIbIX 34aHUi He IpeacCTABIgeTCd
BO3MOXHBIM.

4.1.10. IIlpu pemennn n. 4.1.9 c6opHple HecymMe OCANIKH~CTEHKHM HO7-
JKHEI ONMMHpATHCH HA Topubl (A He HA KOHCOJbLHBIE CTOJNMKH) KOJIOHH yepea
METAJIJIMYEeCKHe OlOopHble JHMCTEHI.

4,1.11. B xuneix anapugx peicoTof 10 sraxe#t co CMellaHHBIM A~
I'OM KOJIOHH B NepBOM 3TaXe IyapHble OalIKH—=CTEeHKH cpefHero panga H
nonepeyHbie BTOPOCTENeHHbie DaNKi~CTEeHKH peKoOMeHOyeTcd BLITOJIHATE
CIIApEHHbIMH, YHHOHIKPOBAHKHBIMH C OOHHOYHBLIMH YVIABHBIMH 6aika MH-
CTeHKAMH KpalHero psgaa.

4,1.12. [Ipn pemwenmu mo 1. 4.1.9 B XMIBIX 3naHUAX CO CMellaHHbIM
LIaTOM TMolepeyHbIX CTeH M COOCHOM pACIIOJIOXEHHH OCEeH KOJIOHH H HeCy~
LHUX CTEH MHUIOH dYACTH HecyuHe OGANKH~CTEHKH MOT'YT HMETh NHpAMOY -
I'OJILHOE CeYEeHMEe H TOMUMHY B NpPOoAOJIbHOM CpedHeM pgAy ¥ MonepeyHoM
HAllpaBlleHHH He MeHee 2x20 cMm.

4.1.18. Ilpu pemenun mo n. 4.,1.9 B XUAbIXx 30AHUSX C MAIBIM A-
I'oM NoONnepeyHuIX CTeH B HeCOOCHOM pACIIOJIOKEHHMH HEeCYHIUX CTEeH KHIbIX
ITAXKEH C OCAMH KOJNOHH, HAVIIMX C OOJBIIMM LIATOM BOOJIL 30AHMd, IIe-
penada HATPY3KH OT XKHMJIOW YACTH 3OAHHY HA KOJIOHHEI OCYIIEOTBJdeTcd
yepes CUCTeMy 6alIoK-CTEeHOK — INIABHBIX H BTOPOCTENEeHHLBIX,OITH pa IOomHX ~
Cfl HA TIJaBHLIE.

Hautonee uenecooGpasHO rnaBHble 6AJKH~CTEHKH pa3MemaTh BOOB
NpoaOJILHON OCHM 30AHHA, A4 BTOPOCTEINeHHble ~ oA IONepedyHbIMM  CTe-
HaMH.

Lna obeclneyeHng HAOEXHOIO ONMHMpaHHMa HA IViIaBHbBIE OANKU—CTEHKH
BTOPOCTEIEHHEIX OANOK~CTEHOK M yAOOCTBA XKOHCTPYHUPOBAHUS Y3JIOB OlM-
paHHs HA KOJIOHHBI IVIABHLIC OANKH-CTEHKH clleAyeT MPHHYUMATE LIBenJiep—
Horo ceyenms (puc. 11),

4.1.14, CnapehnHrle 6alKH~CTEHKM TEXHHYECKOTO 3TaXA OOIKHE! OLITH
CBH3aHbl MO BePXHUM H HUXHUM IOPU3OHTAJNBHLIM I'paHHIAM MeTalHyeC-—
KMMH CBApHLIMH CBA3gMH (M3 pacyeTa TpPH IITYKM HA 6 M NOJIHHBL).

4,1,15, Ilpy pemenuu mo n., 4.1.13 onHumMu W3 Hambonee  OTBETCT—
BEHHBIX Y3JIOB KOHCTDYKLHMK KAPKACA ABIGIOTCH Y3Jbl OMHPAHNAS BTO PO=—
CTeneHHbIX 6AJIOK HAa IviaBHble. [lna ofbecneyeHMs MX MNPOYHOCTH H HACMHe~
HOi paboThkl r1IABHHIX 6AOK-CTEHOK M BTOPOCTENEHHBhIX B OMOPHO#  30He
HAI'pY3KA OT BTOPOCTENEeHHOH HA IVIABHYI0 6alKy—CTEHKY dOJIXHA  nepe-
0ABATHCE He MeHee YyeM B Tpex TOHKAX MO BhICOTE IVIABHOH OANKH~-CTEH-
KH yeped MeTa/NIMYeCKHe 3aKlafHble [eTAlH.
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Puc. 11. C6opHoe kapkacHoe pellieRMe 3OAHMI CO CMEIIAHHBIM  IUATOM

a = CxeMa pAaCIOJOXEeHHd KOHCTPYKHUHA TEeXHHUYSCKOTO ITaxa;

KOJIOHH.
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4.1.16. [lna o6GecnevyeHHs NPOYHOCTH CTEH XH/IKX araxeffi  npoeMbl
B NAaHeax NepBoro XHJ/OIO 3TAXA MO NPOAONLHEIM OCHAM 30aHHS Cleay-
eT pachnojaraTh He 6iMxe 1 M OoT xpas riapHo#t GalKu—CcTeHKH. B npo-—
THBHOM CIIyda€ MoxeT noTpeboBaThECH NOBLIIIGHHE KJjacca 6eToHa CTeH
MepBEIX 3TAXEeH H yCH/IeHHe CTBIKOB.

4.1.17. [lna CcHEXeHHd HATI'PYSKH B y3JAX OHNHpPAHHS BTOPOCTENEeHHHIX
GanoK-CTEOHOK HA rNABHbIe M MOBLUICHHS HANEXKHOCTH HX paGoTHl  pexo-
MeHAyeTCd BbIIOJIHEHHe ofsol B3 ClleAyiolldx XOHCTPYKTHBHHEIX Mep:

y3ibl lepeCeyeHMs I'ABHBIX M BTOPOCTENEeHHBIX 6ANOK pacnoiarathk
TOJLXKO B CPpeAHAX OCHdX 3[aHHA, He AOIMyCKATh HX B KpalHux sguefixax,
NPUMBIKAIOINAX K TOPLEBHIM CTEHAM, B KOTOPHLIX HE BO3HHKAET pachnop B
rnapaofl 6alixe—CTeHKe;

BO BHEUIHHX HpPOAOJBLHBIX paAaax (00 HAPYXHLIM NPOAOJILHBLIM  OCSM)
pacno/AraTh KOJIOHHEI C MAJLIM LIATOM, YTOOH! BTOpPOCTENeHHhle 6allxH-
CTEHKH ONHpAJIMCEL HA HHMX HADPYXHOH I'paHbIO;

yaJibl Mepeceyends I'NMIABHbBIX H NPOAONBLHBIX BTOPOCTENEeHHBIX  lIole-
peyHBIX 6a/IOK—=CTOHOK pACHOJIAMATH 4Yepe3 ONHH IIpoJsieT MeXAy KOJOHHA-
ME (B NpPOOOILHOM pany), He [OMYCEATHL HX B COCEAHHX MNpojieTax, O6e-—
CHEYHTh Hepas3pe3HOCTR INAaBHbHIX 0a/loK-CTEHOK Ha Oonopax.

4,1.18. B cnygae HecobGnioneHMa ME OOHOR M3 MepPEUHCIIOHHBEIX B
n. 4.1.17 XOHCTPYKTHBHLIX MEep He OOIIYyCEAETCH B Iiapaofl Gaaxe-CTeH=-
Ke pasMemAaTb nOpoeMhl AAK M[poxofa nwoael ¢ nepeMpiukaMH  Bbi-
coToff MeHee 1 M,

4.1.19. [IlpeeMn B Sanxax~CTEeHKAX OANK NPOXOaA nofet pexoMeHAy=
€TCH pPaclloJIBTATh OT TOPIOE 6A0OK HA DPACCTOYSHAH, PABHOM He  MeHee
yeM IMOJIOBHHEe BBICOTHI 68JIKH~CTEeHKH.

4.1.20, [na obecnedeHns obmeRt NMPOYHOCTH, XKECTKOCTH H YCTOHUH-
BOCTH KOHCTPYKIUMHA NMepBHIX HEXUBIX aTAaXel Tpebyetcs:

co3palne MPOCTPAHCTBEHHEIX AHMAPPArM XECTKOCTH H3 NNOCKMX AHA-—
bparM NTeCTHUUYHLIX KJIETOK NyTeM 3AMOHO/MYMBAHWA BEPTHKAJILHBIX CThl-
KOB Mexay nuadparMaMM M COeAHMHeHHd AadparM MMyTeM CBapHEIX  3a=-
KINAOHBIX [OeTAalleH;

co3jlaHHe OYMCKOP IIepeKpHITHH HaQ IepBbIM H TEXHHYECKHM 3TaXaMH
C OOMOIBIO CBAPHBIX CBA3€d M 3AMOHO/HMYMBAHMSA LIBOB MeXNy C60pHBIMH
IUIMTAMH NepexpbiThi,;

obecleyeHne HAleXHbIX CBA3ell nmyTeM CBAPKXH H  3aMOHOJHMJYMBA HAA
CTBIKOB MeXAy [AHCKOM IMepeKphITHES H SAPOM XEeCTKOCTH;

aameMiieHHe KOJIOHH B (yHOAMEHTax NOAKOJIOHHHKAX H  3axKpelieHHe
HX B ypOBHe nepexpoiTHii, yToO6k cpofonHag O/MHA KOJOHH He NpeBblllA-
JIa BBICOTH! OAHOI'O 3TAXA}

co3aaHAe He MeHee YyeM B [ABYX MepBbiXx XH/IbIX 3TAXAX BepTHKAIL—
HbIX nEadparM, HAymHX HA BCIO IIMPHHY 3JAHHY B KAXAOM Llare  nome-—
peYyHbEIX HEeCYINHX CTeH, IyreM COeaAMHeHHAa IaHejieH, CMeXHBIX [0 ILIHpH-
He 3naHHg, C MOMOWbIO CBAPHBIX NMOPH3OHTANBHBLIX CBA3€d H  3aMOHOJM-
YHBAHMS BHYTPEHHHX BEepPTHKAJBLHBIX CTHIKOB.,



IMpu pemwenuu no n. 4.1.9 KOHCTPYKHHMA TEXHHYECKOIO 3TAMXA OOJDKHA
NpenCTABIATE COOOH XeCTKYI0 CHCTeMy K3 COedHMHeHHBIX Mexay - cobo#
6a/I0K~CTEHOK OO0MX HanpapineHHi., B BepTmkalbHbIX CTHIKAX 0ANIOK~CTEHOK
NepneHAMKynsdpHbIX HaANpaBIeHHR clleayeT NpedyCMATPHBATE He MeHee
Tpex CBAPHBIX COENUHEeHMH.

4.2, PacyeT KOHCTpPYKIHH.

4,2.1. Pacyer XM/bIx 30aHHN CO BCTPOEHHBIMH KADPKACHBIMHU HUXHHA-
MH 3TAXAMH HA BEPTHKAJBHYIO M TODH3OHTAJIBHYIO (BeTpoBYIO) HATPY3KH
AONYCKAETCS BEeCTH He3aBICHMO. I'OpH3OHTANIBLHYIO HATPY3KY pPeKOMeHAy-
eTcg nepegapaTh HAa auadparmel J1€CTHUYHO-TMPTOBBIX Y3JIIOB.

4.2.2. Ilpy pacdyere Ha BepTUKAJILHBbIE HATDY3KM HECYHIYIO  CHCTEMY
KAapPKACA HMXHHX HEXHJIbIX 3TaXeH PeKOMEHOYeTCs paCCYUTHIBATL COB~
MECTHO C OMHUpAIONIMMHCS HA Hee KOHCTPYKUMAMM BepxHHX sTaxeik. I[Ipu
pacuyeTe 3[aHWH, B KOTOPLHIX KOJIOHHBI KAPKACA PACIOJIOXEHbBI COOCHO C
HeCYyIIMMH CTEeHaAMH XMJIbIX 2Ta)Xei, A0IMyCKAaeTCd H3 Hecyumel  CHCTEMBEI
BBIASNATEL INIOCKUK PparMenr (amadpparmy), COCTOSIIMH U3  KOHCTPYKUMH
KApPKACA IepBOIV 3TAaXA, TEeXHHYEeCKOrO 3TAXA M [ABYX THIOBBIX  XMIbIX
aTa)ye, Mo Bepxy KOTOPLIX NPHJIOXKEHAa HATPY3KA OT BeCa  KOHCTPYKLMR
BLIILEpACHOJIOXKEHHBIX 2Ta)kei. [lpu pacyere 3maHMuill, B KOTOPBIX KOJIOHHBI
Kapxaca pacliojiokeHbl HeCOOCHO C HEeCYUIMMH CTEeHAMH XHWJIBIX  aTaXel
( KOBCTpyKuMM no m.ia. 4.1.13-4.1.17), Heo6xooMMO HCIONB3OBATH I[IPOCT-
paHCTBEHHLIe pACYETHbLIE MOAelH, BLlAeddd OJd pacyera HNpoCTpaHCTBEH-
HbBI PparMeHT, BKJ/IOYAIOIMH MJIOCKHe Auadparmbl OAHOTO HIH ABYX CO-—
CeaHUX MpPOoJIeTOB.

4.2.3. BribpaHHBIH JIOCKMH M60 NpOCTPpaHCTBEHHLIN PpATMEHT peKo-—
MEHOYeTCd PACCYHTBHIBATHL KAK COCTABHYIO INIOCKYIO JIH6O NPOCTPaHCTBEH-
HYI0O MHOTO2TAXHYIO 6alIKy—=CTeHKY C HCIOJb30BAHUEM MeTOodA KOHEeYHOIO
aJIEMeHTA.

[IpocTpaHCTBeHHbIe dparMeHThl, 8 TakKXe NJIOCKHe auadparmbl IpH
COOCHOM paACHOJIOXEeHHU KOJIOHH OONYyCKAEeTCH PACCYHMTBIBATE B YIHIPYro#
CTAgMM Ha pacnpefeileHHyI0 BepTHKANBHYIO HATPY3KYy OT BHIII €J1eA X
ITAXKEH,

[Ipr paspaborke pacueTHo# cxembl MK3 (pucyHkm 12, 13) pe KO-
MEHAYeTCH:

CTONKH KAPKACA MOMACJIHPOBATHL CBA3IMH KOHEYHON XECTKOCTM, yui-
THIBAIOMMH TakXe NOJAT/HBOCTE OCHOBAHMA;

MO/le/ib paA30buBATEH HA NPAMOYIOJbHBIE 3JIEMEHThl, 4YTOOBl  pasMephl
NPOCTEHKOB M MNepeMbIYKH OblilM KpATHBI pa3MepaM CeTKWU;

nNaTPOPMEHHBIA CTHIK MOAENHPOBATHL B BHAE NPAMOYIONbLHBIX alle—
MEHTOB TOJ/IUKHOM, paABHOH CpelHel TO/IuUHe BepxHel U HUXHEeH naHeney,
C MoayJleM yIpYyroCTH, KOTOPhIA gBJigeTCs OOpaATHONH BeJMYMHON IOAaTIHM-—
BOCTH NJIATPOPMEHHOI'O CTBHIKA HA CXATME:

B [JIOCKYIO paCHeTHYIO MOMAeJIk BKJIIOUATE I'OPUBOHTANIBHbIE CBI3H MEX—
0y KOHCTPYKUMSMH, paClOIOXEHHLIMH BAOJIL OAHOH ocu. [lna CpeaHuX
IpOJIeTOB KOJIOHH C [ABYX CTOPOH BK/IOYATE I'OPU3OHTAJIBHBIE CBY3H 1o
HM3y U Bepxy OalKu—~CTEeHKH, MOASIMpYIoOmME. paclop B Oankax—CTEHKAX,
PACHONIOXEeHHBIX BOOJIE ONHOH OCH,
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B OpOCTPAHCTBEHHBIX pACYETHBIX MONEIIHX

MeXay

BSAMMHO [IepNeHOUKYIISIPHbIX HalpapBlIeHH# B ypOBHE MEepeKphITHH, &4 TAaK=-
XKe IO BBRICOTE 2Ta)a BKI/IOYATL CBA3H cuanra,otﬁpasyemme 3aKJAaHbIMHE

geTajiisMH,

Puc. 12, [Inockas pacuerHag cxema AHAPPAIrMEI

y

0.52x5:=2,6

@4‘:

KOHCTDY KIUSMH

Np¥ OTHOIIEHHH BLICOTHI 6allkKu K ee [iMHe MeHee 1/6 ropusoHTalkb-

Helll OB MEXAYy HNAaHEIbio XHIOTO 5TAMA M OalKOoH MOAE/HMPOBATE ABYMS
pgiaM# TOYeK AJid ydeTa paCKpLITHd LIBa;

Mpd HAJHYME OCM CHMMETpHH B pacueT BK/IOYATE YACTh ¢parmeHra

10 OCH CHMMETpHMH, YUHTHIBATE paboTy OoTpe3aHHO# YACTH BBINOJIHEHHEM
Kpaepblx YCJIOBHM HA OCHM CHMMETpHH.
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4.2.4. [li1a HECOOCHEBIX KOHCTPYKIMH, onucaHdeix B n.mn.4.1.13-4.1.17,

[I0OCJie olpeneliIeHNs MNpHM pacyeTre M0 NPOCTPAHCTBEHHOH paCyeTHOH cxeMe
ONOPHBIX PEAKLHMH BTOPOCTENEHHOA OAJIKH—CTeHKH, COCPEeAOTOYEHHOH CH-
Jpl, Npuxoasmedcd HAa riaABHYIO OAJIKy=CTEHKY, peKoMeHOYeTCd IlIpOBeCTH
pacdeT INIOCKOIO (parmMeHTa, BK/DOYAIIIENO IVIABHYIO GAJIKY~CTEHKY, C
y4eTOM HeJMHeNHoU paboThl XemesobeToHa H pAaCKpPHITHS TPELMH COrJac—
Ho TpeGopanuaM n. 1,31 CHull 2.08.01-84.

[Ipp aTOM MAKCHMAJIBHYIO WIMPHHY DPACKPHITHA TpPELMH CliedyeT orpa-
ruuaTk 0,3 MM. Hexong M3 orpaHHyeHMs npeae’sibHBIX B3AHMMHBIX BepTH—
KaJbHBIX CMEIIeHUH# CTEeHOBBIX NaHejde#l XMIIbIXx 3Taxel mpornd oanKn-
CTeHKH PEKOMEeHAyeTCHa OTpaHWYyuBaATEL 1 CM.

4.2.5. Ilpy uCnob3OBaHKMM [ONIg pacyeTa YIPYIrHX pacdeTHBIX cCXeM
WM NPpH HASHAYEHMH HAYAJBLHOI'O APMHPOBAHMA OJd HeyUpPyIrHX pacyeTHBIX
cxeM MNpoYHOCTHL AMAdparM, BKI/DOYAIOMMX KAPKAC MNepBhIX aTaxel, cieay-
eT NPoOBEpPATH MO HMHTerpallbHbIM SHAYEHHIM YCHIIMA B OCHOBHBIX CeYeHH-
dx. Haunbonnee HanpaxeHHble YYACTKH KOHCTPYKUHH clieaylomue:

ONOpHbIE YYACTKH 6AJIOK=CTEHOK (IABHBIX /OO BTOPOCTENEHHBIX) H
KOJIOHH, NpoBepsaeMble HA CMATHE;

KpaliHie Yy4YACTKH CTEHOBBIX NAHEJIed NepBOro XUJIOIO 2ITAaXa, INpoBe—
psSeMEBIe HA CXATHE B 30He INODHIOHTANBLHOI'O CTLIKA, NHNepeMBIYKH ABep-
Hble I OKOHHBIE, IIpoBEepsaeMilie HA AEeHCTBHEe NoNepeyHOd CHJbl M pac-—
TAXCHUE;

mepeMbiuKkd GAIOK—~CTEHOK TexHMYeCcKOro araxa (BepxHHe H HHXHHE)
B 30He nmpoemMoB (ana npoxopma mopaed), nposepsieMble HA [ornepe yxHyIo
CHIIy ¥ MOMEHT, [OedCTBYIONIHE B 3TOM CEeYeHHH;

IOPHU3OHTANILHOE H BepTHKABbHOE CeYeHHs B CepelluHe IVIABHOH 6ali-
KH-CTEHKH, I'le Ha Hee onupaeTcsa BTOpPOCTelNeHHAd 6allka-CTEHKA, [IpO-
BepsieMble HA pACTXKEHHEe U Cpe3;

NpH OTHOLICHHH BLICOTHI 6ANKH K ee a/mHe MeHee 1/6 (ona wmamno-
'O LIATA KOJIOHH) CBH3H MeXAy 6ankol M CTEHOBOH NAHEILIO epBOIO
MHJIOTO 3TAXA, pPACIOoJIoOXeHHble B ee LeHTpaJbHON 4aCTH, paBHOK 2/3
AMMHBI, H NpoBepseMble HA pacCTsXeHHe U COBMT,

4.2.6. Ycumina B auagparme, BEK/MOYAIGIIEH KApPKACH! NMEPBLEIX 23TaKel,
pekoMeHayeTCsl ONnpeleNaTh [Jld ABYX paCyeTHLIX Clyd4yaeB: MpPpH  MAKCH-
MAJIEHO ¥ MMHHMAJIEHO BO3MOXHBIX BEIMYHHAX NOOATIIMBOCTHU IMOPU30H~
TalbHbX (MIaThOpPMEHHBIX) CTHIKOB HA CxaTHe, [lepBhii ciiyuali BO3MO-
)KEH NpH 3HMHEM IpPOH3BOACTBe paboT H MOHTa)e naHeneit no “maggam’,
BTOPOH — Np¥ MOHTAa)Xe 0e3 MAGKOB H MCK/IIOYEeHHH 3HMHEI0  IpOoH3BON-
cTea pa6or. PacuyeT no nmeppoMy Ciy4Aalo [AaeT HANOOJIBUIME YyCHIIMSA B
bankax—creHkax (6allkax) TEeXHHMYECKOTO 3TAXA, N0 BTOPOMYy — B NaHe-
JIH MepBOIO XHUJIOT'O ITAXA.

4,2, 7., Ha cTanun pa3paboTxH ApPXHTEKTYPHO-MJIAHMPOBOYHEBIX H Tex-—
HHYEeCKMX pelleHMi pasMepbl CeyeHUud OalIOK-~-CTEHOK TEeXHHYEeCKOIO 3ITa-
Xa HnH 6aloK, HA KOTOpbie ONUPAaIOTCH CTEeHBLI XWJIIOTO 9TAaXA, pPeKOMeH-
AyeTCcdg onpeaendarb MCXOAa M3 IpedellbHO AOIMYyCTHMBIX 3HAYEHHH CXXUMA-
IOIHX YCHJIMHA B 30HE I'OPH3OHTAJIEHOO CTHIKA B YPOBHE MOJIA nepeoro
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KUJIOI'O aTa)A H NpefeibHO AOMYCTHUMBIX 3HAYEHUH HNONepPedYHOH CHIIEI B
nepeMprykax 6anoK-CTEeHOK MO0 B 6AlIKAX TeXHUYeCKOI0 3ITaXA.

4.2.8, CpenHee pgaplieHHe B 30He TNOPH3OHTABHOTO CTHIKA B YpPOBHE
[OJIa IePBONO XHUJIOTO aTAXA M [IONEepeudHyl0 CHITy B nepeMbluke  OAjIKH-
cTreHkM MO0 B Oajike TeXHHYECKOr'0 aTa)a peKOMeHAyeTCd olnpeaendarkb
HCXO0A8 M3 TOro, YTO 30HA nepefayd HAPY3KH OT MAaHe/M NepBOro XHJIO-
o aTa)Xa HA OallKy—CTeHKy (/mbo GankKy C OTHOUEHHeM BLICOTH! K IIpOo-
nety 6Gonee WM paBHHIM 1/6) mMeeT AMMHY,paBHY© 1,2 BHICOTHL 6GallKH—
cTeHkd (6AJIKH), NIpH OTCYTCTBHM B Hell NpoeMOB C NepeMBIUKAMM BhICO—
ol MeHee 0,0 M. IIpM Ha/MMyHKH TAKUX NPOEMOB [JIMHA 30HBbI OIM pa HU S
AOJDKHA NOACYMTHIBATECH K3 YCJIOBHH, 4YTO OHAR HEe 3AXOOMT 3a r'paHp
npoeMoB B Gankax-cTeHkax (puc. 14).

A —

| a fsup_* ;
q

T
W

b |

)

L]

Puc. 14. Pacuernag monens nna nprGIHXEHHOINO METOAA hacyera

4.,2.9. Ilpy oTHOWEHHUH BBICOTHI OAJIKHM KApPKACA K ee [JHHe MeHee
1/6 1 spimonnenuu rTpebopanuit n. 4.1.8. O/MHY 30H mepenayd HATPY3KH
OT NAHENH XUJIOTO 3TAXA HA 6alIKy peKoMeHAyeTCd NPHHUMATE  paBHON
1,2 BBLICOTHI OANKH, IpH HEBRIMOJJHeHHMH TpeGopammyf n. 4.1.8 - 0,9 BRICO-
Tbl OAJIKH.

4.2.10. MakcuManbHag BenuuYMHA pacTArgbalomeil Cainl, AeBACTBYIO—
meil Ha Ganky-~CTeHKy (6anKy) kKapkaca, Ha CTAAMH pa3paboOTKH  apxu-
TeKTYpPHO-IIJIAHHPOBOYHEIX pelIeHHH MOoXeT olfpenendarbCs H3 YCJ/IOBHSI:
T 06N , rne N - Benmuuna onopHoli peaKumH.
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4,2.11. PacueTHyio QJIMHY KOJIOHH peKOMeHOyeTCd NpHHHMATL B 34—
BHCHMOCTH OT XECTKOCTH Y3JIOB MeXxAay OallkaMH=-CTeHKAMH H XOJIOHHOM,
XECTKOCTH AHCKOB NepeKpbITHl, Ha/muyugd auadparM XKeCTKOCTH, HO He
MeHee BLICOTEHlI [IEPBOIO 3TAXA.

4,2.12, Konouns! Kapkaca NOMKHBI PACCUMTHIBATBCH HA BEPTHKAJIBHYIC
HAT'PY3KY, [IPUIIOMEHHYIO B CEeYEeHHH C YyYeTOM CIIY4YARHOIO 3KCUEHTPHCH-
TeTa, BeJMuYMHA KoToporo onpeneinserca no CHull 2.03.01-84.

[Ipy HecymMx HADPYXHbIX CTEHAX XHIOK YACTH 3JAHHA HAI'DY3KH OT
HUX I[IepenaloTCsd uepes NpoaociibHEIE OAlIKM NepexOAHOH KOHCTPYKUMH  HA
KOJIOHHBI KpafiHero pgana NeprRoro HEXHNIOro araxa. [Ipy HABeCHBIX  Hb-
PYXHBIX CTeHAX HAUPY3KM OT HHMX Nepe[aioTCd B ypPOBHe Ka)Xaoro 3Taxa
yepes mnonepeyHnle 6ANKH—-CTEHKHM HA KOJIOHHBI, DPACIIOJIOXEHHbIe BAOJIL MO-
IepeyHo¥ OCH 3aAaHHA.

4,2.13. Onapparma neCTHHUHBIX KJIE€TOK OOJ/DKHA DACCYMTLIBATBCS HA
peficTBHEe NonepeuyHO# CHILI H MOMEHTA OT IOPH3OHTANLHOK (BeTpOBOH )
HAT'PY3KH, aedcTByomel HAa (pOHT 3NaHUa, AJIMHON, paBHOH  paCCTOSHMIO
MeXy JeCTHHYHBIMH KJIEeTKAMM, H BEPTHKAJELHYIO HATPY3KY, a BE PTH~
KAJIbHbIE CTBIKM MeXAy INIOCKHMH asadpparMaMi - Ha pAefcTByiomue B
BepPTHKAJIBLHON NJIOCKOCTH CABHIralpuye YCHJIHS.

4,3. ApMHUpoBAHHE KOHCTPY KM

4.3.1. [lpyu HASHAYEeHHH KOHCTPYKTHBHOIO apMHpPOBAHMA KOJOHH, pH=-
reqieit, 6an0K U 6aJIOK=CTEHOK KApKACA IIepBbIX BCTPOCHHBIX aTaXel Ho/1-
XKHbl COOMONATECH TpebopaHHuA, HAJIOXEHHLIE AJIN COOTBETCTBYIOIIEX 31—
MeHnToB B CHull 2.08.01-84.

4.3.2. BepTukansaag apMaTypa B KOJIOHHAX OOJKHA noabupatThbcd
KAK CHMMETDPHYHAA OIS CXATBIX 2JIEMEHTOBR C YYeTOM CJIIYHYARUHOIO 3KC-
HEeHTPUCHUTETA .

4.3.3. PacyeToM no/mxkHO 6BITH NPOBEPEHO apPMHPOBAHHE BCex HAHGO-
llee HANPAXEHHLBIX YYACTKOB KAPKACHON KOHCTPYKIMH [NepPBOID 3TAXKA
(cMm. n.n. 3.2.5, 3.2.6).

4.3.4, OnopHbie Yy9aCTKH Oallok ¥ 6aNOK-~CTeHOK (30HA OMHpAHHY HX
HA KOJIOHHEBI MEepBOIO 3TAXA) MOJKHBI APMHPOBATHECSH  T'OPH3OHTAJBLHLIMA
ONOPHLIMU CeTKaAMHM. [laaMerp apMaTyphrl, COCTABJAKIIEN CEeTKH, H ee
war AoJKHbI 6bLITH Npopepelnbl pacuyeroMm mo CHull 2.03.01-84.

4,3.5. Xapakrep apMaApopatns I[PHONOPHbIX 30H 6AalOK, pHrenel H
6allOK=CTEHOK II0 BBICOTE 3ABHCHT OT [AJIAHBI 30HBI Nepegauyu  HATPY3KH
HA HHX OT IIAHE/H MNepBOIv XHUJOTO 3TAXA, KOTOpad olpelelldeTcsd C

yueToM pexoMeHpamu#i n. 4.2.6 mbo ucxoaa M3 obmero pacyera Auad-
parmMm mnmo MKD3, mu6o npubIMKeHHO B COOTBEeTCTBHH C peKOMeHalHdgMH
n. 4.2.7-4.2.9 (cMm. puc. 15).

4.3.6. Ecan E-f.s' 1,2 (cm.puc. 15), uTo BOBMOXHO B Ciayyae 3a=-
NpeiteHHs 3MMHEro NpPOoH3BOACTBA padboT , NpPOoBepKy MPOYHOCTH OIOPHONO
CeYeHHus NOOUYyCKAeTCS NpPOM3BOAMTE Mo dopmynam n. 3.34 CHull 2,03.01-
84 kakK Rig XKOpPOTKOH# KOHCOJH.

Ecm G\S ZSR&-\;BHN pacyeT HA [IONepeyHylo CHIIly He Tpeby-
ércd. [lonepeyHoe apMHpopaHHE CTABUTCH KOHCTPYKTHBHO.
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[IpenencHass BeMuyHHA OONepeyHOU CHIILI ANgd 6AJIOK B KpaWHHX IIpo-
nerax omnpepensgercd XAk {Q g 3,9 Rgt %Ho, nna 6anok B CpenHux
HpoJjieTax MPHd BO3MOXHOCTH BOCHPHATHS pacrnopa (CxHMAapel CHibl) -
Q < 5 R&t E)Ho :

Ing aTOro Cityyagd OCHOBHOE apMUpOBAHME - I'OPUSOHTAJILHBIC CTEpM -
H{A, BEepPTHKAJIbLHOE APMHUPOBAHHE HA3HAYAETCH KOHCTPYKTHMBHO. DelHyuHy
E'SUP B dopmyne (86) CHull pexoMeHayercd onpepeisaTh KAK

% :
E&Up = T’ a yrol 8 =QTLSIN ﬁF ( o6o3RaAYCHUY ITO
puc. 15). sUpP
4.3.7. g 6anoxk-CTeHOoK Bbllie 1 M pexoMeHAyeTCH M3MEHdaTL Aap—
MHUpOBAHHE MO BHICOTE GAIKH-CTEHKH, TOTHR AJS CeyeHus |

Cevp 4
Cisop = —p—— (4.1)

»

roe 'jj - pacCTogHHEe OT HU3a 6aJiku 0O CeyYeHHda | .

4.3.8. [lnuna ropu3OHTANBHBIX CTepXHe# B ONOpPHONW 30He 6alkd B
CeYEHHH | OINpeensieTCsl KAK:

23,0 - Eon+ E.i,svp"' Ean ’ (4.2)

rae Ean — OJIMHA 3aBedeHMd CTepXKHel 3a HOpMAJIbHOE X  [POAOJBHOM
OCH 9JIEMeHTA CeyeHHe, B KOTOPOM OHM YYHTHIBAIOTCH, Oll=
pepensgemasa no ¢opmyne (186) CHull; P on TPHHEMATL  He

bonee 2 i sup -

s

4.3.9. [lpn E>1.2 H 1 BS 45° NIPOYHOCTE OIIOPHOIO CeUYSHHH
criellyeT MOpoBepaTh HCXO0As M3 pacyeTa IO HAKJIOHHBIM CEdYeHHSM KaK Qd
6a 1o gHNix KOHCTpYKﬂ no ¢opmynam (3,29)-(3.832) CHull 2.03.01-84.
[Ipu atom Co § 5 . [na 6ai10k, PACHOMIOXEHHBLIX B CpelHux IIpo-
netax (NpH HaJU4YKMM pacropa), [pH onpeaelIeHUM Qﬁ mo ¢opmyne (76)

CHull cnepnyer yuurhiBATE 3HAYEHHE tPh. no ¢opmyne (78) CHull, rne
N paBHO BemuumHe pachopa.

4,3.10. Ecnu B 6ankax—-CTeHKAX HMMEIOTCH IpoeMbl Ajid Ipoxona Jno—
nei, nepeMbIdKH IpoeMOB pPeKOMeHAyeTCHS apMUPOBATHL KAK OAalIKH HA
MaKCHMAJILHYIO BEJIHYHHY IoNepeyHoil CHibl, KOTOpAas AedCTByeT B Cceye-
HUH mepeMblukd, llonepeunyio cuny clleqyeT paclnpenendaTh MeXOAy Bepx—
Hell M HU)XHel NepeMEBIYKOH MPOHOPIMOHANBLHO MIowAanaM ceyeHug. C ygye-
TOM TOIO, YTO B IepeMbIYKe B paCTAHYTOH 30HEe D_S = 0, nmnonepeuyHagq
CHUJla B Hel nomkHa ObITh CHMXXeHAa HA 30% M HA CTOJ/IBKO Xe& yBelHnyeHa
[IOIIEpeYHAY] CHUJIA B NepPeMbIYKe CXATOH 30HbI.

4.3.11. CxBOo3HOE IOPH3OHTAJILHOE ApPMHpOBaHMe 0alioK, pureneid u
6aTOK=CTEHOK NOJDKHO ONpeenaThCd Kak Mg H3TrHbaeMbIX sIeMeHTOB Ha
neicTee MOMeHTa M pacTarupapjomei cuasl (n. 4.2,10).

4.3.12. I'opuaoHTallbHOE CeyeHHe INIABHOM GalXu-~CTeHKH (IpH pelue-—
HEM Mo . 4.1.183) B MecTe onupaHuag BTOPOCTENEHHON 6AJIKM~CTEHKH
OOJDKHO apMHUPOBATBECH BEPTHKAJILHBIMHA CTEDXHAMH, pACCYMTHIBASMBIMU HA
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pacCTSXKeHHe OT MOeHCTBHd peakilMi OT BTOPOCTENEHHOM ba1KH-
CTEHKH.

4,3.13. [lpn oTHoWieHMH BBICOTHEI HGAJIKM K ee OiHHe MeHee 1/6 IO
BepxHell omnopHoil rpaHu GalkM B cpefHeill ee 9acTH, cocTapnsmomeit 2/3
OT IJIMHLI, PeKOMEHAyeTCd yCTaHaAB/MBATE 3aKJAJlHbie AeTa/mM Y60  Bbi-
MYCKH MNPOCTPAHCTBEHHBIX KAPKACOB, KOTOpHIE OOJKHBI OBITH  IpOoBEpPEHE]
HA pacTArMBalollee W CABHMraloulee yCcu/me B INOPH3OHTANILHOM IIBe MeXxny
6ajxolli M omipalomeics Ha Hee naHesnilo (pHc. 15). dTo yBe/muuBaeT
OJMHY 3O0HBI Tepeaadyd BEpTHKAJILHOW HADY3KHM HA 6AanKy OT CTEeH THIO-
BpIx aTaxein (cMm. m. 4.2.9).

4.3.14. IIpn BOpMA/ILHOA XECTKOCTH LiBa Mexay 6alkod H  NaHenkbio
BTOPOIO 2TAXA H E S 1,2 H NpoBepKy Ha OedCTBHE pACTSI'HBA OIeH
CHJIbl MOXHO NOPOBOAMTE IO cleayiome# MeTOoOHKe.

[lpenenbro nomycTUMAasg IOPHSOHTAJBHAS PACTAIrHBaAlOMAS CHIA Ttr ’
aeicTByIOmAag MNpH OTCYTCTBHH BEDPTHUKAILHON CHIbI, onpenengercd
M3 YCJIOBMg, 4YTO OHA BOCHPHHHEMAETCH TOJBKO TOPH3OHTANILHOM ap-
MATYPOMH:

Tv"‘"ZRsi Asi (4.8)

rae | =~ 4YHMCIO IOPU3OHTANLHEIX ApMATYDHBIX CTepXHeH;
Agy - nomans ceueHus CTepxna L ; _
Re; — pacueTHoe conpoTHBIEHHe DACTSXKEHHIO CTEpXHd L .
B pacuere crneayeT yUMTHIBATE TOJIBKO CTepPXHH, HAYLIME HA BC 1O
OIAHY pHIend.

IIpH 3apaHHBIX 3HAYEHUTIX BHEIIHeH IOPHU3OHTAJIBHOHN pacTgruBalome
cuibl T ¥ BEepPTUKAILHOH CHIIBI N NPOYHOCTHL pHIe/Id obeclnede—
HA, eCciM

T/T, € 2.5 {(o,zrz “H/ALYE (AL -qon)% =

—D,Bm [(H/L -027)+(H L-0,75) (- "!;l“—v) } (4.4)

rae No -~ BEJIHYMHA BepTHKANILHOH HAI'DY3KH, BOCIpHHUMaeMas oOIop—
HBIM CeyeHUeM 6allkM, 3aapMHUPOBAHHBIM COIVIACHO TpefoBa-
HUaM .0, 4.3.6-4.8.10 6e3 yuyera pacTarupalomeil CHIIbL;
L - NpoJyieT OAJIKH.
[Tpumeneme ¢opmynsl (4.4) nonycTEMO IIpH 0,07..5' H /L S047
[Ipw N/ N.,_,.- = 1 u3 dopmynst (4.4) cnenyer: L

T/T< 5 (847 - H/L). (4.5)

4]
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[Ipu oTHOWEHMH BBICOTHI pHUrelis K AJIHe, paBHOM H/ b =1/2,5n

H / . = 1/6, ODomycTHMO onpeAenaThb NPOYHOCTE PHIrend HO Ipadgu-
KaM Ha puc, 16.

4.3.15. Ocodoe BHHMAHHE [O/KHO OBITH YAENEHO KOHCTPYHpPOBA&HHIO
M ApMHPOBAHHIO y3J/IOB MepeCeyeHud IVIABHBIX M BTOPOCTelNeHHbIXx  Oasnox
(cM. puc. 19) mubo 6allOK—~CTEHOK, OCOOEHHO YCHIEHHMIO MEeCT AHKEePOBKH
FOPH3OHTANILHON apMaTypsl (IyreM yCTAHOBKM AHKEepOBOYHBbIX wWAKO, NMpH-
BApDKM 3aKIAAHLIX AeTalied, NMepelyCKOB APDMATYpPEI) M BOCHPHSTHS NOHe-

peYHOH CHJIbl, BO3HHKAIOIEH OT ONMMpPAHMS BTOPOCTEIeHHOMH 6allkK (cwm.
puc. 17).

ne 000/16HAG
DK Q

3PP A-IL

nonepeyias danxa

£= 700
A ,/

l—-.—,__"

l & KON TG
7 opons om OCi)

- U/ - (Y7

870

nRAUdma
nepexpbimui
wlA-Il / npubapums pERPOI
#H D4, pulens '
# 14 l
150

Puc. 17. Yaen nepecedeHds INIABHOH H BTOPOCTENEHHOA Galnox
VIS MAJIOTO mATAa KOJIOHH

4.3.16. [IpuMep apmupoBadnua rJABHOH 6ANKU-CTEHKH NMPH CMellaH-
HOM wIAIr'e KOJIOHH A/d peumeHuss no n. 4.1.13 nokazan Ha puc. 18.

4,3.17, BHyTpeHBEde U HApyXHbIe CTEHBI IepBOIO XHJIOIO 3ITAaXA B
anaHugx 6e3 TexXHHYEeCKONO 3TAxAa NOJDKHBEI NMpoBeparbCd pacyeTd>M H MO-
I'yT MMeTh YCHIIEHHOe ApPMHpPOBAHKMEe NepeMbldeK M OnOpHBIX 30H (pHc.19).

9. TEXHNKO-9KOHOMUWYECKA{ OLHEHKA UHIAYCTPUAJIBHLIX
KOHCTPYKLUHWN TMEPBBIX HEXWJ/BLIX 3TAXEH

0.l. CpaBHNBaeMEIe BAPHMAHTBI BCTPOEHHBIX K OTAEIBHO CTOMIINX
O0O'bEKTOB KYJ/bTYPHO~OBITOBOIO HA3HAYEHHS AOJHKHBI NPHBOAHNTHECH B CO=-
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[TOCTABUMBIN BHO IO HA3HAYEHHUIO, O0HEMHO-IJIAHUPOBOUYHBIM H KOHCTPYK~
THBHBIM peELICHUAM,

B pacuerax Takxe Heob6XOAUMO YYUTHIBATL:

a) Oag BCTpauBa€Mbix NMOMEMIeHHH KYJABTYpPHO—OBITOBOTO HA3HAYEHHU] ~
BLICLITHE XWIOro (OHAA IIPH HCIOJB3OBAHUN HEpPBBIX 2TAXKEeH XWIBIX 30a-~
HU# ¥ TOBBLUEHHEe IWIOTHOCTH XHJIOH 3aCTPOHKH MHKpopadioHa;

6) oNg OTAENBHO CTOMIIMX OGBEKTOBR = HADYXHbie KOMMYHUERALMH &
CTOMMOCTEL TEepPPHUTOPHH.

5.2. CpaBHeHHe BAPDHAHTOB CTDPOHTEJECTBA OOBLEKTOB KYJIbTYpPHO—ObI—
TOBOIO HA3HAYEHUS ClIeAyeT BLINOJHLTEL O NMPHBEAEHHBIM 3ATPATAM

=0 +E, K +M Ty (5.1)

rone (: -~ ceBecTomMocTb CTponTelBHO~MOHTAXHBX paGoT Mo L Bapu~
antry, py6/ M2;
E'H ~ HOpPMATHUBHBIA KO3DPOHUMEHT CpaBHATEIBHOH  3pPeKTHBHOCTH
KAMUMTANLHBIX BlOxenuit, papubii 0,12;
K{ - xamuraneHpie B/IOXKEHHs B OCHOBHBIE H OGODOTHEIC  (OHMBI
CTPONTE/ILHbIX OPraHM3audA H B IPOM3BOACTEBO  CTPOUTEIIH—
HBIX KOHCTPYKLMi N1O L BAPHAHTY, py6.ron/M<;
M{ -~ romoBble 3KCINTyaTAlMOHHBIE 3aTpPATEHL, y6/r‘01:1'M2
TH — pacyeTHBIA Nepuol, B Te4YeHHe KOTOPOI® YHUTLIBAIOTCH 3KC—
IJIyaTANUOHHbIE pacxodbl, o,

I3 KayecTBe pacyerTHO# eAMHMILL ClenyeTr NpUHMMATE 1 M2 paccMaT -
pruBaeMoi guUeHkKH.

0.3, Ilpu cpapHeHMHM HeOOXOAHMMO YHYHUTHIBATE OCHOBHBIE KOHCTPYKTHB—
Hble 3JIEMEHTHl — HADPYXHble H BHYTpPEeHHHE CTeHbl, KOJIOHHbI, PHIEJH,l/TH—
Thl NCPEKPBLITUS M MNOKPHITHH, OAJIKH-~CTEHKM, (yHOAMEHTHI, KPOBIIO.

O.4. [lpH OpoexkTHpoBaHHM OGBLEKTOB KYyNBTYPHO-OBITOBOIO HA3HAYEC-
HUS Ce0eCTORMOCTEL CTPOHTEIIHLHO~-MOHTAXHbIX pabdoT (CTOEMOGTL  HM3ro-
TOBJICHHY KOHCTPYKUHH, TPAHCIOPTHHIE 3ATpaAThl 1 MOHTAX HA CTPOUTEIIH-
HOM niomajaxke) crenyeT paccunmtemaTrh o [6), a npu mx cTpouTenkcT-
Be -~ [0 PAaKTHUYECKHM 3aTpaTaM IIPSANPHUATHH M OopraHu3almi.

YnenpHele KANNTAILHBIE BIIOXKEHHd ciiegyeT onpepensTth o 7], sk~
croayaTalMOHHbIe 3arpatel - o CHull 2.04. 05-86 ‘OronnieHue, BeHTHIg-
s U xorpuumorupoBaune” m CHull 11 3-79" “CrpouTenbHag TeENIOTEeX—
HBKA “.

5.5. Hanbonee skonoMuyso 9-10-3TaXHOE 30AHAE CO BCTPOEHHBIMH MO—
MEIEHHAMH KYJbETYPHO=-0OBITOBOI'O HA3HA YEHUS, BLITOJIHEHHBIME C  HCHOJIb—
30BAHHEM [IAHEJIBHBIX KOHCTPYKTHBHBIX 3NeMeHTOB. CTOHMOCTE OCHOBHEIX
KOHCTPYKIUMA IIp¥ TAXOM BapuaHTe nmouytd HA 20% HHXe, weM IpH pele-
HHH MEepBOTO BCTPOEHHOI'O 3TAXKA B KAPKACE, 4YTO OOCTHIAeTCs, TABHBIM
06pasoM, 3a CUeT CHHXeHug pacxopa 6erona B 1,5 pasa H MeTa/ina HO-
yTH B 6 pas,

0.6. CaMbIM HE3KOHOMHKYHLIM BAPHAHTOM CTPOUTE/ILCTBA [1e pBEIX

BCTPOEHHLIX 3TAXEH ABJgeTCd pelleHHe C HCHOoJIbB30BAHHEM CO60pPHO=-MOHO-
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JATHOTO CToNAa. [IpuBeldeHHbIe 3ATpAThl, & TAKXE YAEJbHble pacxoidbl 6e~
TOHA H METAa/Ula B AAHHOM BAPHAHTE 3HAYHTE/ILHO BhOUE, YeM B NaHelb—
HOM H KapKACHOM.

5.7. Bcrpoennsie noMeumeHus B nahensax (e Connmelf creneHu) "
Kapkace SKOHOMHWYHee MO MpuBedeHHBIM 3atpaTaM (ao 30%) OTAESBLHO
CTOAIIMX 34aHUi 3a cyeT CIEAYIIHMX (PAKTOPOR:

- CHHXEHHMg yAelbHOIO pacxona MAaTEpHANIOB MO (pyHAAMEHTaM "

Kpblille HA ©eOMHHIYY [JIoMmanm;

- SHAYNTEJIBHOX CTOHMOCTH KOMMYHHMKALMA, NOABOOMMBIX K OTAEJIBHO
CTOodIeMy 30aHKIO;

— 3KOHOMHM I'OPOACKO# TEPPHTOPHH.

OpHEeHTHPOBOYHBIR pPACXO[ OCHOBHLIX MATEDPHAJIOB B pacyeTe HA 1 M2
obwmel momaaun 10~3TaXHBIX XHIBIX AOMOB CO BCTPOEHHBIMH  HEXHIILIMH
NOMellleHUIMH, PelIeHHbIMH B PA3JMUYHBIX KOHCTPYKINSX, B CpPABHEHHMM C
OTHEJBHO CTOdIIHMM XKHILIM K OOIeCTBeHHBIM 30aHMAMM TOIO Xe HA3HA=-
YeHUd IMpHBefleHbl B Tabmue.

Pacxon OCHOBHBIX MATepHAJNIOB
Ha 1 M2 ofmell maowaad xuaoro 10-3raxHoro noma

BapuaHThl CTpPONTENLCTRA Pacxon mMaTeprasiop
HEXHWIIbIX NOMeIeHHH 6eToH, MS MeTa KT
HA 30aHHEe Ha He-{ HA 3paHue | HA He-
CO BCTPOEH-— |XHUJIOH | CO BCTPO- | XWIOH
HbIM HEXHJIBIM | 2TaX | €HHBIM He-| 3TaX
aTaXOM XHUJTBIM

ITAXOM

BcTpoesHoe B naHeBHBIX
KOHCTPYKUHSIX [IPH BbICO—

Te ara)a 3,3 M 0,89 0,07 29,8 3,5
BcrpoenHoe B Kapkace

( c60 pHO—~MOHOJIATHBIH

CTOJ) 0,92 0,1 48,3 22,0
OrtnenpHO CTOgmEe

()xunoe + obmecTeeHHOE) 0,87 0,05 28,3 2,0
I'CIT, xapxaCHBb#

BAPHA HT 0,91 0,08 41,5 15,2



[l punoxe HHeE
ITPUMEPBI PACYETA
K PA3NEJ/TY 38

[l puyMme p 1, IlpoBepure NpoyHOCTH OCHOBHBIX CEUYEHHH ¥

MECTO BO3MOXHOTO pA3PYIIEHHS MAHENH HMXHEro STAXA B MOAEIM ABYyX=—

oTAXHOTO (parMenTa nuadparMel B 1/2 HATypanpHO! BeMYHHBI ( puc.

I1.1), ucnerrandolt B LHHUUIIT xumuma B 1988 r. Paspymamomas HE -
rpyaka 1500 kH.

McxonHEEe O AHHLBe: L = 352M. E 1,60 m;

R2 Be = 792 xH/m; Ry gg = 1656 xH/m; = 872 xH/m; q =

=-—3-1-5§°29——— 426 xH/M; N = 0,78 wm: g @: = 0,08 M; Q= 0,4 M

_ 872 -2
Mer= (792 + 1656) ~ 0™
[IpoBepseM HpoYHOCTEL Nepemuiuku no dopmyne (3.4):

—J-'-Ej—g . = 1?55 ~ 2,1 > 1,27 x ""“"""“"‘"%555 =« 1,4, T.e.xpynkKoro pas-
21 s »

pylIeHMsT 1O NepeMblyKe He OXHOAaeTCH.
[To (8.14) MupMMaNbHAS TOMOMHA DAHEHM IEPBOIO 3TaXA:

% Y 2 110013 SEA 0,06 M. TonmuHa CTeHBI NMAHEIM HHXHEro aTaxa,

npuHsaTAags 8 CM, AoCTATOYHA.
MaxcHMa/ABLHO NONYCTHMAas UMpHHA pacKpbiTHs npoema mo (3.11):
?TPS 1 - _181%5 +0,2074 - —222L  ~ (459,
PaxTHYECKH B MOAENX [IPHHATO E = 1,60 M.
OnpepenaeM popMy pa3pylleHHS AHEJIH:

o (8.5): ¥ - L0 _ 5 4688,

3,52
o (3.6):  E, - 9;3%5- = 0,2074,
mo (8.7): %3 1 76 = (,227.

[To (3.9) npoBepsieM BO3MOXHOCTE pa3pylleHund No ceyenuio I-I:

Ry _ _ (1656 _
(%, ) (1= %)+ g/z = ( 1) (1 - 0,4688) +

3 672
+—°=2@7——=077+011 0,88.
[Tockonkky 0= 0,2074 < 0,88, paspyuieHne naHenu HUXHEro

3TAXKA MO pacyeTy' oxuaaercd no ceueHmwo li-il. PaxTuyeckn paszpyuieHune
TAKXe NpoH30MIO no ceuenuio [[-ll.

Il pu Mmep 2. IlpoBepuTh NPOUYHOCTE OCHOBHBIX CeyYeHUH H
onpefenuTk MeCTO pa3pylieHHd Moae/M ¢parMeHTa nuadparm B 1/2 Ha-—
TYpPaJbHOK BeNUW4YMHLI, HcneltaHHoro B 1981 r. ma 6aze MHUUTIII. Paz-
pymaipmas Harpyaxka 800 xH/wM.
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Puc.Il1.1. Moanenr auadparMe! 3paHed B 1/2 HATYPAJILHOH BeIUYWMHEL

McxonHube pgaHHDBE: = 2,88 M; E=15M.

Rybs = 2695 kH/m; R, pe= 228%1{1-]/5.4, Ry=R;, \8s= 2695 xH/ng;
Qz 1100 xkH/v; = 0,49 M; 0,11 ; B,=0,00 m; O =

cl)lzé% M; Ol,= 0,325 Mm; g - 00;_5(2.5 ~ 0,45 2__ 675 kH/M; M=
= S= e (.5,
2980
MuHMMANBHAS TOJIIHHA CTEHbl Naemd l-ro araxa mo (3.14):
> 9t - BRX 1O 559y < 0,11 M, T.e. TomuEEA mA
“ 11000 11000 - Vs ' » T.€. TOJ =

He/lM OOCTATOYHA.
[MpoynocTh mepeMbiuxu no (8.4):

ReBs 2695

R, be 2280 = 1,18 < 1,27, T.e. 10 pacyery BO3MOXHO XpPYI
!

KOe paspyuleHHEe OMNOPHOH 30HBb! NepeMbBIYKH 0 HAKJIOHHON TOJ/IuuHe,
Mo (3.5) - (3.7):

0,79 0,240
= —_— = . — —
?4 1,44 0,023 ?z 1,44 = 0105 ?\':5 1 44 0,312.
[lo (3.9) nposepgeM BOSMOXHOCTE pA3PYIIEHHS MO CEYeHHIO L-].

o0



Ry _ (—2895 _
(5, - D (1= ) +E, (25 (7 1) (1 -0,52) +

+ 0,156 = (0,856 -~ = (0,17 - npouyHocTk 0 ceyeHHIo [-1 npocrarTouHa,
pa3pylleHHe OxXuaae ca no cewenuo 11-11.
[To (8.11):

£, <1 - 80 L 0,17 --2812  _ 54 P =288 x0,41,2ML
KIS R T 2

RS HAType B Moae/mM packpouiTHe npoema (1,5 M) 6onblue, yeMm
no pacuety (1,2 M), Tak xak B ceyeHuMm i[-l1{ B pabory BK/IOYA ETCH
YUACTOK [epeMLIYKH Gonbiiei anuHel, yeM 0,5 . , us-ca Bomee mopaT-
JIMBOT'O TIATPODPMEHHOIO CTHIKA, YEM NPHHATO B NPHO/MXEHHOH ¢opmyle.
[Tpuuarue B (3.11) xoaddpuumenra 0,5 umoeT B 3anac MPOYHOCTH AN MIPO—
CTEHKA H MNPHBOANT K MEHBIIEMY 3HAYEeHHIO . MecTo paspylieHHda
MOAe/IM — OIMOPHOE CeYyeHHe lepeMbIYKH M 30HAa 1aTPOPMEHHOIO CThIKA
MEXAY HNaHeNLIO NMepBoro H BTOPOIO 3TAXA, NOJyYyeHHOE B pacyerTe, CO-
OTBETCTBYeT (AKTHYECKOH KADPTHHE paA3pylLIeHHd, MOJYyYEeHHOR NpH HCIIbl-
TAHUSAX.

[l pu Mep 8. Ilpoeepurp NpoyHOCTHL AKADpPATMEL MHIIOIO
308HNY C MAJLIM LIATOM HollepeyHblx CTeH, MMewmel B NaHejH M[NepBoro
araxa (cepus obmecrBeHHpix 3AaHui 1.090) apouHbli npoem.

McxonHbe OaHHEBE =6 M = 4,2 M; 41=
= 1,6 M; I?, = 1500 xH/m; Q1= 770 xH/m; q = 390 xH/wm; EP =

=21 M LP=38 wm; %f= 32 cm; E;,_': 16 cM; M= 0,5.

[lpOBepka NpoyHOCTH Nepembluxky Mo (3.4):

R
Ry 1500 s

—

1,27, T.e. paszpyuieHusd MNepeMbIYKH He

Ra 770
OXH[A eTCH,
[lo dopMmynam (3.5 - 8.7):
C 2l C__08
2 —R— o » — —
§ 1 5 0,7: 2= 3 0,27.
[TpoBepsieM BO3MOXHOCTHL paapyuweHns mo ceyenuro 1-1 mo (8.9):

R

(R~ D (- EH = (22— 1 (1-07) = 0,28
%c = 0,27 £ 0,28, CpapHupaeMnie 3HAYEHHS GIM3KM, MO3TOMY BO3—
M x%uo paspyuweHde no cevenuo lI-1l nmubo no ceyenmio I-].

[Ipy paspyiueHun noqceqeﬂnm I-I mo (3.10):

c —_— ~890
5‘_-'4..‘51— Rz —-1-1500 = 0,74,
Mpy paspyuweHur no ceyesyio ll-l1l no (3.11):

c _9 c_ 390 _
'%'151- Rt ?2—1- + 0,27 = 0,717.

770
[lnga cuMMeTpH4YHOTO npoemMa - ?1 = ?f’ = (J,74. MaxcuManibHO
BO3MOXHAR WHPpHHA npoeMA L ppax= 0,714 x 6 = 4,4 M > 2 XEP': 492 M.
[lpoBepka TO/MUMHLI NAHeJM NepBOTO 3Ta)xa no (3.14):
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g-?-"—Le— o S0 x Ll 0,15 M < g, = 0,32 M, T.e. TOI-

11000 11000
IIMHA [aHenM IIepBOI0 ITaxAa NOCTATOYHA.
TaxuMm o06pa3OM, MPOYHOCTHL AHAPpATMEL IIPpH 3a0AaHHOH HATpYy3Ke
obecneyeHxa.

[T puMmep 4, Onpege/mTe MAKCHMAJIBHO BO3MOXHYIO IUADH-
HY PACKPBITHS IpoeMa B IAHe/M MNepBOro 3Taxa MPH ero CHMMETPHYHOM
PACNOJIONEHHH M OTCYTCTBHM IpoeMA BO 2-O0M Iraxe. 3naHue C MAIbIM
IUAT'OM I[IOMepeuHblX CTEH IIPH BBICOTE Nepporo araxa 3,3 M (c apouHbIM
¥ NpIMOYIOJBHBIM MPOEMOM), A& TaKXe IIpH BHICOTE MepBOIO aTaxa 2,8M.
McxonHabe gaHHEe: L=8,8M; q,=390KH/M,',
R, = 930 xH/M; Ry = 656 xH/vg = 1; )Tf; 0.
[Ipopepka yC/IOBUS NPOYHOCTH HEPEMBIYKM IO

3.4):
Ri,Bs _ Ry 930

Q; e R, 656 = 1,42 7> 1,27, T.e. Her OIACHOCTH

XPYHKOIO pa3pyYLieHHd HepeMBbIYKH.

MaxkcumanbHag WUMPHHA PACKPBITHA poeMa IpH pa3pylieHuu [0 Cce-
yeunio I-]1 no (3.10):

(1__9,_)_1__3_92__

= = (0,58 = BO3MOXHO NPH PBbINOJIHEHHUH

ycnopuss no (3.9):

¢ _ 930
Ea. z (Tgg - 1) (1 -0,58) = 0,1754. Ilpu orom:

4’1 20,1754 x 6,6 = 1,168 M, YTO BOAMOXHO IIPpH APOYHOM HpOoEeMe U
BbiIcOTEe l1-10 aTaxa 3,3 M.

= = _‘1'—‘ =
Mpr 4 = 1 ™ '?‘z x 0,15.
[Ipu paspywienuu no cewexuto l[-11 mo (3.11):

<1 _ w0 1
5, S1-8ss *t o - 055

[lpu BricOTEe l~ro ataxa 2,8 M U BpICOTE HNepPEeMbIYKH ’h = 0,5 M
0.5
?z - 66 0,75. TIlo dopmyne (38.11):
& < 1- ) 22 47,
{

656 6,6
BrinongeM NpoBepKy MHHMMAJIBLHOM TomumMHBI naHem no (3.14):
> Y€ 890 x 058 X 6.8 _ 14 v Taxun ofmson
“ 11000 11000 p2% M. 8K pasoM, Tom=

IiMHA naHe/m, paBHag 0,16 M, nocraToyHA.

CnenoBaTesibHO, MPH BRICOTE MMEepBOTO 2Taxa 3,3 M K_APOYHOM MNpo-
eMe WHpHHA pPAaCKpPLITHA MpOoeMA BO3MOXHA [0 BeJHMYHHBI Cmax = 0,58 x
x 6,6 = 3,8 M, NpH NpaMOYIO/LHOM IipoeMe —emnx=0,55x6,6=3,8 M.

[lpn BBICOTE 1-T0 3TAaXa 2,8 M MaKCHMAJIBHAS WUPHHA PACKPBITUS
mpoema €max = 0,47 x 6,6 = 3,1 Mm.



[l pu™Mep O. Tpebyerca npobepuTh NMPOYHOCTL  OMOPHOIO
ceyeHUd MNepeMBbIYKH [AaHe/M IePBOI'0 aTa)A HAa [JedcTBHEe [nonepeyHon
CUNbl ¥ ONPENeNIuTE oAb CEeYeHHd XOMYTOB.

McxoagHabse OaHHEBEe nmaHens |-ro ataxa ¢ npaMoy-
roJIbHBEIM OYyepTaHueM MNpoema, BbhICoTa naem 3,3 M, gimHa 6,6 M, TO-
mupa 22 cMm, mupuna upoema 3,3 M, Boicora nepembiuk ‘R = 1 M,
knacc Gerona nasemu B15. Harpyska no eepxy masenu 1-ro sraxa (, =
= 720 xH/M, nnuHa onmopHO# 30HEI Eon= ’h = ] M. 3UMHee npouspoa-
cTBO paboT 3anpemaeTcd.

Corsiacao n. 3.3.5 paccuuTblBaeM IepeMBIYKY KAK KOPOTKYIO  KOH-

COJIb: ESup = Eon/2 = 0,5 M.
) - 720 x 8.6
CpenlHee paBlieHHE: QH:P = 3,3 + 1 = 1105,1 xH/wm.
[lonepeynag cuma: Q = 1105,1 x 0,5 = 552,6 xH.
Mockomexy 3,5 Rptbdh,= 3,5 x 765 x 0,22 x 0,95 = 559,6 xH >
> 552,6 xH n 2,5Rg bh,= 2,5 x 765 x 0,22 x 0,95 = 399,7 kHL
< Q = 502,06 xH, nposepaeM HNPOYHOCTE KOHCOJ/IM H3 YCIIOBHS:

Qs 08RpBLeyp SN2 (1+5d Mw); oyp= 05 m

sin = —h 1 0,894.

th'i‘?:up VI + 0,52

ApMupopaHHe [IepeMbIYKU KOHCTPYKTHBHOES, TAK KAK:
Q < 08RpB L., sin*8 =08 x867x10x022 x

x 0,5 x 0,8942 = 609,8 kH > & = 552,6 kH, T.e. NpoYHOCTEL HAXNOH~
HOH MOJIOCHI AOCTATOYHA 6e3 pacyeTHOro apMupoBaHua ( NW = ().

[Ipy BO3MOXHOCTH 3HMHEr0 HNpPOM3BOACTBRA pabOT M AJIMHE ONOPHOH 30—
HEI Eon =2mMm>h esup= 1 M € = 45° HeoBxommma  npo-
BepKa IPOYHOCTH OMNOPHONO CEeYeHHs Nno HakJoHHOH Tpemwmae (m. 3.3.6):

G ep - —-7-23%3-’-‘1%@— - 896 xkH/M; (L = 896 x 1 = 896 kH.

[lpenenuuas peqmuuHa noiaepeunolr cunms: @ € 0,35 R 4 E;'h o =
= 0,356 x 10 x 867 x 0,22 x 0,95 = 634 xH < [J = 896 kH,r.e. mpou-
HOCTEL CE4YeH:Ass HedOCTATOYHA,

Heo6xonuMo noBheICHTH Knacc GeronHa no B25. Toraa Rg =1480 T/M%

Ret = 107 v/m2, QS 035 Rp B4, = 0,35 x 10 x 1480 x 0,22  x
x 0,95 = 1082 xH » [ = 896 xH.

[Ipn apyxBeTBeBpix xoMyTax &6 10 MMRC marAOM 100 MM st =
_ 2 _ 2 _Rsw Asw 3 x 1,067
3000 kxr/cMm=, Asw— 1,57 cMm , qlsw_ S = ol X
X 47,1 1/wm;
COS—{%— Eon = —%— x 2= 1,33 M (cM. n. 3.3.6);

r
2 Ret bh > x 0,22 x 0,952
C, - a4 Y o _ 1/ .2x107 497212 0,952 ) o5 < 1.3m:
Qfsw ’

03



Q.= 47,1 x 0,95 = 44,7 = 447 xH;

3 P, Rer bl _ 2x107x0,22x0,952

b= C 0,95

o
B = Qew+ Qp =447 + 447 =894 xH = () =896 xH.

[lpn sapaHHOM apMHPOBAHUM TIPOYHOCTE OMOPHOTO CEeYeHUd e pe—
MBbIYKH oObecreyeHa.

x 10=447 xH;

K PA3AEILY 4

T pumep 1, [IpoBepurh NMPOYHOCTHL OMOPHOI'O CEYEHHS
Ganku (purens) xapkaca [epBOI'O dTAXA M OlpeAelNTh owAalbLr Cceye-
HUg XOMYTOB.

McxonpHsanse o aHdH®bB e oponer 6,6 M, Harpyska, pac-
npefelieHHAs [0 Bepxy NAHEIM BTOPOTO 3Taxa, ajia Oallku B KpanHem
nposere -360 kH/M, nna 6anku B cpeauHeM nponere — 540 xH/M, ceye-
Hue Ganku L = 90 CM, ‘6 = 4 cM, AIMHA OIMNOPHOH MJIOIWAOKH Eon =
= 20 cM, kKmacc 6eroHa O6anxku B195. Tak KaK 3uMHee NPOM3BOACTBO nNa-
60T sanpemaercd, TO JHHA 30HLI KOHTAaKTA E = 1,2 1')_ = 1,2 x 0,9=
= 1,08 M.

Corsnacho n, 4.3.6 paccuuTsiBAEM ONOpPHOE CeyeHHe OANKH KaK KO-
POTKYI0O KOHCO/b:

1. ..
ESUP = —--g—é— = 0,54 m; SinQ = - 0,857

\/0,92 + 0,542'

MakcuMaiibHasa nolepeyHasg Cuna U3 YCJIOBUS Pa3pPyLIeHHd O CXATO-
My noakocCy ©Oe3 ydyeTa apMUpOBAaHHUL:
Qo € 08 Ry Bl Sif@= 0,8 x 867 x 10 x 0,4 x 0,54 x 0,8572 =
= 1100 kH.

[IpoBepka Oanxad kpaiHero fOponera. OnpegengeM cpegHee AaBlIeHUE
B 30HEe KOHTAKTA 0Oanku 4 naHelu:

360 x 6,6 -
Dr ep 0,2 x 2 + 2 x 0,54 = 10805 xH/m.
[Momepeudag CH/a B ONOPHOM ceuehun: [J =1603x0,54=867 xH.
Makcumanepgag nonepeyHasd CHiA TPH OTCYTCTBHH CXUMAIMEH  CH-
bl = pacnopa:
BaS3:5 Ret Bho =35 x 765 x 0,4 x 0,95 x 0,9
HeitcTByomag nonepevydag Cuna Q =867 xH < Q
n [ =867 kH < Qgou= 1100 xH.

[IpoyHOCTE CeuyeHHss Oanku AOCTATOYHA, APMUPOBAHHE KOHCTDPYKTHB=
Hoe.

[IpoBepka banku cpeaHero nponera. OnpepengeM cpeaHee Oaplie-
HYe B 30He KoHTakTa 6anku M IAaHeH:

_ 540 x 6,6 _

= 915 xH.

max - 915 kH
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[loniepeyHasg CHNA B ONOPHOM CeUYEeHUM:
Q = 2408 x 0,54 = 1300 xH.
MaxkcuManbHAg ToliepeyHag CHIA IIPYM HAJMHYUM CxUMaluei CHJIBE
(pacnopa):
Q < 5 RerBh = 5 x 765%0,4x0,95x0,9=1308 kH > @ =1300 xH,
HO Q = 1300 KH >QKOH= 1100 kH -~ HeoOxoouMO = TOpPH3OHTAJILHOE
apMHpOBaHHE,

IlppppMaeM mar xoMyToB Sw = 100 _mMm. [Ipu nByxBeTBEBbIX XO-
MyTax OuaMeTpoM @ 12 MM ASW= 2,26 cM™, Torma
__Asw_ 226 _ -y
/“W“ &Sw 200 x 100 00 x 10
d . —Es __220x104
E 2 2,7 x 104 ’

C yyeToM apMHpPOBAHMY

QKOH < 0.8 Q&Eegup Sinzﬁ' (1 + Sd.M w ) =1100 x
x (1 +5 x 7,4 x 5,65 x 107°) = 1100 x 1,209 = 1829 xH> [} =1300 xH.

IlpuHaToe apMupoBaHue OOCTATOYHO.

Il pu Mep 2. Onpepe/MTh BeJAHYUHY pa3pyliaionlei Ha—
'PY3KH, WHUPHUHY PACKPLITHY TpPeUIMH, CXeMy pas3pylleHHs W [epeMelleHud,
appeKTHBHOCTE APMHPOBAHHUS XKEJe300eTOHHOIO pHUrelld KapkKaca [epBOro
9TAXA IIPH HATDPYXEeHMM ero naHengaMHu THNOBbLIX 2TaxXewn.

McxonHwBe n[AaHHEBe: JMHA purens L, = 6,6 M; wLin-
pPHUHA = 0,4 M; Boicora H = 1,1 M; Q/MMHA ONMOpPHBIX INIOWANOK KO-
noHH Con= 0,2 M; A/MHA NJoWAAOK 3ArpyxeHuss (OT ONOPbl  KOJIOHHDI )

= 1,1 M (puc, [1.2).

MaTtepuan koHcTpykuuu: 6eToH kxnacca B20O, E3 = 30000 Mﬂa,QB =
= 18,50 Mlla, Qg*_= 1,60 MIla. llpononpuag apmatypa knacca Alll, mno-
nepeyHas - Al.

Purenr uMeeT yMeHBIIEHHOE K BepXy IOPH3OHTAJIBLHOE apMHupOBaHHEe
M MOHWKEHHOE B MNpoJieTe BepTHKanbHoe apMupoBanme (cMm. puc. [1.2).

BeprukanbHaa pacnpepeneHHasg HATPY3KA IMIPUJIOKEHA X HNPHONOCPHBIM
30HAM purend. [ palelMeBHAHBIE XapakTep paclpefel/ieHUs BepPTHKAJTLHON
HArpy3KH M TIeoOMeTpHYeCKHe pa3Mepbl 30HbI HAI'PYXEHUud ObrmM  nojiydye—
Hbl HA OCHOBE paCyeTOB ABYXSTAXHBIX (GparMeHTOB.

PacyerTbl oOCylIeCTBIa/mMCEh C NPUMEHeHHeM IIporpaMMHOTO KOMII—
nekca PALIYTA [4, 5], KOTOPRIA NMpeaHA3HAYeH O/id 4YHCIIEHHOT'O Mo[e-
NMPOBAHUA [POLECCA HeJMHeHHOIO AehOopPMUPOBAHUS MU DPA3PYIIEHUd Xejle-
30()€TOHHLIX KOHOTPYKUMH IIpH [JIOCKOM HANPXEHHOM COCTOdHUM MeTo-
OOM KOHeYHBIX 3NeMeHTOB. [IporpaMMHBIN KOMILNIEKC HCHONL3yeT AHU30-
TPONHYIO Moaenb paboThl 6€TOHA M Xeje306eToHa, KoTopad  YYHThIBAET
BIMSHIE BHOA TMJOCKOTO HAMNPSIXEHHO'O COCTOSIHUS HEeTOHA HA €ro Ipoy-
HOCTHEBIe M AedhOPMATHUBHLIE CBOHCTBA, HeNMMHeHHbIH xapakTep 3aBHCHMO-—
cty “"(9 ~ £ ” nna GeToHa M CXATOH apMaTypbl, HUCXOASILYIO BETBbL B



paboTe 6eTOHA, OOpasoBaHHEe M pPACKPLITHE TpPELHH, He/MHelHble pgedop—

MAIMY apMATYpPbBl ¥ BO3MOXHOCTH €€ pa3phblBA B TpeuluHe, HAapyileHHe
COBMECTHOCTH AedpopMalMi OeToOHA U ApPMATYpPEIL.
OCO6EHHOCTRIO NOCTPOEHMS AJINOPHUTMA MPOTPAMMHEOIO KOMIIIIEKCA

ABJIIeTCHd olpeaeneHne U3UYECKUX MapaMeTpoB aHH3OT POITHOMN MO e/
Kejie3obeToHAa B 3aBHCUMOCTH OT AedopMAlMi, YTO NO3BOJMJIIO IOCTPO-
UTh YyCTOHUMBBIA IMATOBO-HTEPAIMOHHBIN HpoLeCC pacuyeTa H OlpelelIuTb
HeCcyuylo CHOCOOHOCTE KOHCTPYKLHMH.

[IporpamMMHelil KOMIJIEKC 3aBepiiaeT paboTy Ha OAHOM H3 Larop
HArPYXEeHHS NPpH HeBO3MOXHOCTH HAUTH pABHOBECHOE COCTOdHHE CHCTe-
Mbl, YTO BBLIpaXaeTcd B CKAYKOOOpasHOM pocTe nepeMemiehuii (Ha papa-
TPH TMOPAAKA) OTHENbHBIX TOYEeK PACYETHOH CXeMbl KOHCTPYKLMM IpH BO-
3PACTAHNK HATPY3KH BCero Ha 3-5%.

[lns cokpalleHug BpeMeHH cuyeTa U H3-3a CHMMEeTpPHYHOCTH paccma-
TPUBAEMOH KOHCTDVKIUH B pacyeT BBOAKIACE IIOJIOBHHA pHIelid, A BIMA-
HUE OTCEeYEeHHOH YACTH HMMHTHPOBAJIOCE A0COJ/IOTHO XECTKHUMH TIOPH30H-
TAllbHbIMH CBA39MH. 3aKpeiyieHHe olop pHurejis — LiapHupHoe (CM. pHC.
[1.2).

PacyetHas Mopenpb pas3bMBaAChL HA [NPIMOYTONbHBIE KOHEYHBIC 3Jie-
MEeHTH!l, [IpH 3TOM cobmogaMchk ABa OCHOBHBIX TpeboBaHuda:

1) 4uC/IO KOHeuHbIX SJIeMEeHTOB [0 BEeDPTHKAM H TOPUSOHTANM He
AOJKHO CHJIBHO OT/MYATBLCH APYr OT OpYyra;

2) COOTHOILIEHHE CTOPOH KOHEUHOr'0 3J/IeMEHTA HEe NOJIKHO npeBhi~-
maTe 4,

Brino cnoenaHo opa BapuaHTa pacyeTa purensg. B neppoM BapHaHTe
pUrenb pacCUUTHIBAJICS HA AefCTBUE TOJILKO BEePTHKAJNLHONR HATDY3KH, BO
BTOPOM ~ HA COBMECTHOe [eiCTBHEe BEePTHKAJBLHON H INOPUIOHTAJILHOH HA-
r'py30K.

Bapuagr 1. Purenps sarpyxancsa TOJBKO BepPTHMKANBLHO paclpeae-—
JIeHHOH BAT'pPY3KOH. Harpyxenme Npou3BOAUIIOCE OQHOINApaMeTpPHUYECKH,

npupalieHyie HATPY3KM Ha oaMH war coctasigio 0,094 MH. Bemuuna
HOPMATHBHOU HAI'DY3KM paBHa/ACh 2,376 MH.
Paapywenue 6anxu MpoH30OWJIO MpPH HAI'PY3Ke N = 5,04 MH,

a3
KO2(phUIMEHT 3anaca npu 3TOM ObUl paBeH P

N pas. _ _5,04 - 9.12
N HOp 24376 e
Puresnre paszpywancg OT cMATHAA OeTOHA OMOPHOK 30HLI, BO/M3H
OMOPHO# 30HBEI 06PA3OBAMKUCEL BepTHKalbHble TpemuHbl (puc. I1.3).
MaxkcumaiibHble mepemMenieHns (nIporubol) pureis OGbUIM paBHLI:  IPH
HOPMATHBHOH HATpy3ke Wy = 3,2 MM, YTO HEe I[IPEBBLIUAJIO AOMTYCTHMO-.
ro, paeigoro 1/150 L = 44 mm, [lporu6 Ganku Ha ware nepea pa3py—
wenneM ( N = 4,752 MH) 6ui1 paser Wy = 9,4 MH.
HeaHaymrTenbHaq BenuuMHA HepeMelicHuil oOyCJ/IOBJIeHA  xapakTepom
HATPYXEeHHd: HATPY3KA KOHUEHTPHPYETCS IO KpAasiM.
[lepBble TpelwMHbLI HNOABUIIMCEL Y 30H ONUpPAHHS PHUIelIsI HA KOJIOHHEI
Npu HATpPy3Ke N = 1,782 MH.

o6



)
Ill..-h_

Sx{80 \ }100

HiEEEeE s
NN 2
IR

08 1 I O D I

T 3
il

29

3x400 5x 200 5 % LOO

3300

5) UF LA Lg12 Al Lg 16 A

g ITIL L.~ §
AT 111 1 1

LB R0 Al LE22 Al

- | L 18 ALl
29 L 16 AT

Puc, [l.2. Purenn:
a - pacyeTHasg cxema; 0 -~ apMHUpOBaHHE

o7



Puc. 11.3. CxemMa TpenmuHooO6pa3oBaHUg H pA3DYILIeHHS pUIens
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Puc. Tl.4. Qmopel pacTarusaomux Haapsxehuit Og, B HrOpU3OHTAIBHOM
apMATyYpe Ha uare nepen paapyuienmeM { N = 4,44 MH)
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Ilupuna packpeiTHg TpPeuwMH MNpH HOpMATHBHOH HATpy3Ke COCTaBlIfgls
QL ene = 0,037 MM, uTo He npeBblmajio gomyckaemeie 0,3 mMm. C  yBe/m-
yeHHEM HATIPY3KH HaAbHI0Aa/I0Ch fanbHedlnee pa3BUTHE TpPeEIHH, MaKCH-
MallbHasd WAPHHA paCKpBITHA KOTOpPBIX Ha ware lepel paapylleHHueM Obi-
na paia L ene = 0,55 mMm.

Auamma HopMmanbHbix Hanpsxemuit ¢, B ropuaonranbHO# apmatype
noxaaslpaeT, YTO HAMMYMe HAOONOPHOH NPOAOJIbHOH aApMATYPHI N0 BEICO-

TE DpUTrelid CYIIEeCTBEHHO YMEHBIIaeT HAIpPAXKEHUS B HUXHEH TOPU3O0H—
ranpHoi apMmatype (puc. [1.4). MaxcuManbHple HANpaXKeHMss B HUXKHEH
patoueil apMATYpe NpH HOPMATHBHOH HAI'Dy3Ke ObLIM paBHBI GSX =

150,8 MIla. Ilpn Harpyske, 6/makoili Kk paapylialoei, HANPSXKEHHT B ap-
MaAType NpHOIMXAITCA K lpefelly TeKydeCcTH (MAKCHMAJILHbIE Hanpgaxe-—
HHF Ha Ware nepen paspylleHHeM paBHBI GSK = 373,55 Mlla  1pu Rst=
= 890 Mlla). Ua smiop BUOHO, YTO TOPM3OHTAJNILHAA ONOPHAS  ApPMATYpA

TaKxe paboTaeT Ha BOCHPHATHE pACTAI'MBAIOIIMX YCHIM, HpH ITOM
CTepPXHH 3arpyXeHbl HeOAMHAKOBO: B BEepPXHHUX — BeJIMUMHA  HANPSKeHMd
Gsx MeHKblIe, B HUXHHUX - OONEHIe, YTO IOATBepxOaeT lHeecoot pas—

HOCTEL MCIIONB30BAHUA MEepPeMeHHOrO IO BLICOTE TIOPHM3OHTAJIBHOIO ApPMHU~
pOBaHUA .

BepTukambHabele (nonepeyHble) CTepX HH (XOMyThI)  peKOMeEHOYyeTcCs
CTABUTE TOJIBKO B OINOPHOH 30He, TAK KakK 3[JeCh OHH CXATHhI
o BCed BHICOTE, A B NpojneTe yCHIUg B HUX HPAKTHYECKH pPaBHBL HYJTIO
(puc. I1.5). HeappekTHBHOCTb BEPTHKAJLHOH APMATYPHI OGBACHAETCS TEM,
YTO OHA He lepecekaeT BepTUKA/bHbIe TpelMHbl, KOTOphle obpagyloTcd
B npouecce HATPYXEHWUda puUIelis.

MakcrManpHoe 3Ha4yeHHe HopMalibHbIX HAIPAXEHUR B purele  Opu
PACYETHOII HAI'py3Ke paBHO 6'9 = 14,3 Mlla, a Ha mare nenen paspy-
lHe HHEM 6'3 = 20,5 MIlla (puc, I1.6), yro npeppnuaer NPU3MEHHYIO
IPOYHOCTEL OeTOHA Qg = 18,0 Mlla. 3T0 cBHaeTeNbCTBYEeT O BKJIOYG-
HHM B pabOTy KOCBEHHOH TIOPU3OHTAJILHOH apMaTyphbl OIOPHOH 30HLIL.
CpaBHeHHe [MOJIy4EHHOH B pe3yilbTATE TAKOTO paCyYeTa BeJIMYMHbI MAKCH-
MAJILHOHM MOINepeYyHOd CHJbl C BENIHYHHOH OTOH CHJIbI, NOJIYYeHHOM 10 ¢Gop—
Myne CHull 2,03.01-84 ( quxﬁ-b.s Rgtb ’n‘o ), MOKAB3LIBAET, YTO B
HaluieM pacyeTe 4YHCJIeHHBbIH KOS(pPUIUEeHT paBeH:

qux 2,02
R%t%ho = 1,8 X 0’4 X 1’05 = 3,75 (& He 3,5)‘

Ilo xapaxrepy pacipeaelieHAs SIIIOp 63 BUAHO, YTO I[IOTOK CXHMA-—
IONMX YyCHIMH CyXAaeTCsd II0 BbICOTE DUIells OT BepxHeH I'paHH K ONope,
8 BEJMYUHBlI CHUMAIOIIMX HaH‘EE{}KEEHHﬁ BO3pACTAIOT.

U3 amop kacartennpheix L yy (puc. I1.7) H HOpMANBHBIX — HATIpsXKe-
HUHA Gx (puc. I1.8) BuaOHO, YTO K cepeauHe NpoJieTA BHICOTA CXATOM
30HBI pHI'€/Id YMeHbllaeTCd, NpY 3TOM BEeJIHYHAHBI pACTATUBAKIMNX HAaMpd-
MEeHHH B HU)KHeH NpPOHOJILHOM apMaType BO3pacTaloT.

Bapunalt 2. Purenb HArpyxajcss BEepPpTHKAJIBHOR U TOPUIOHTAIILHOMK
pacTarupaloliM HAarpy3kKaMHu. ['OpH3OHTANBLHAS HAT'DY3KAa 3aaBaliach
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Puc. [1.5. dmopsl HanpsaxeHni 659 B BepTHKanbHOH apMarype (xoMmyrax)
HA are nepen pas3pylieHHeM

paBHOMEpPHO paclipefel/ieHHOH MO BepxHey rpaHu Ganxy HA yyaCTKax I[pH-—
JNOXEHUY BEepPTHUKANBHOH HATI'DY3KU.

IF'opusoHTankbHag pacTdrupapilad HArpy3ka Obljia Bbl3BaHa [OeHCTBH-
eM CH1 TpeHHs, BOBHUKAIOMX B 30HE KOHTAKTA COCTABHOH CHCTEeMbl Me-
MOy MAaHEeNBIO 2-I'0 3Ta)Xa M 0allKoH, a TaKxe YCH/MAaMMY, BO3HHUKAWIUHMU
B 3akK/a4HbIX [JeTaldx.

3arpyxeHue, KaKk 4 B NIepBOM BapHAHTE pacyeTa, OCYECTBISNOCE
OAHOMMapaMETpPHYeCKH, OTHOLIEHHEe T'OPUIOHTAJIBHOW HATDPY3KH K BEepTH~
manoﬁT/N = 1/4. llenb pacuyera - BbLIGBUTH BJ/INFHHE pPACTHTHBAIO—
IUX YCWJM, pAClipefle/IeHHBIX [I0 BepXHeW IpaHu purend, Ha ero patory.

PaapylileHre purend MNpoH3OLIJIO KAK B NepBOM BAPHAHTE = OT CMd-~

THs 6eTOoHa omnopHo# 30HbB! (cM, puc. [1.3). Paspyiapomyue HATPY3KHM -

N =504 MHu T = 1,26 MH.
pasp . pas
MaxgcuManshbie nmepeMewmenns (nporudol) purens cleiyiomue: 119)%

HOpMATHUBHOI HATpPy3Ke W3 = 0,9 MM, YTO He NpPEeBbIUAJIO [OIYyCTHMO-—
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Puc. I1.6. dmopst HopManeseix manpsxenu#t Oy Ha ware nepen
paapyuieHueM ( N = 4,44 MH)

I'o nepeMeineHus, pabBHOTO Wg = 44 mmMm. Ilporu6 pureigs Ha ware
nepen pasapylueHiieM ObIJI pABeH WS 2 MM.

Tpewabl 0€pPasopaAIMCL Y 30H ONMUPAHUS PUIelIss HA OIOpbI pH
HArpy3Kax N=1,8 MH u T = 0,45 MH. lllupuHa packpelTHs Tpe-

IMMH TIpH HOpMAaTHBHOH Harpyake —  (Olene = 0,032 MM, uro He npeBbI-
a0 ACNYCTHMCH Be/MuuMHbl 0,3 MM, MakcuMainbHad WUPHHA PACKpPbi—
THSI TPEIMH HA uware hnepeA paapyuwenueM coctapisna Aege = 0,11 MmMm.
Ydyer CHJl TpeHMd yMEHBUAET PACYETHYIO WHPHUHY PACKPBITHS TPEIUH H
IPOrubosB.

AHAIN3 HANPSHKeHUWH B INOPHU3OCHTANLHON apMaTtype G & X (puc. I1.9)
[MOKA3bIBAET, YTO HA wWAare lnepeq pagpylleHHeM ropu3onTajbHag cuna T
BOCIIpUHUMAETCH TOPH3OHTAJILHOUM ApMATYPOH HAl ONOPHOHK 30HON puUrend
(MagcuManbHbIe HalpaXeHWd HA IIATe MNepel paspylleHHeM IIpu N =

= 4,44 MH u T = 1,11 MH pasaer Ogy= 384 Mlla) 1  mpononeHo#

61



| | | | | | -'

] | | | | -'.
1".‘...‘.‘ - .

0~
Puc. I1.7. Omiopel xacaTenbHeix HanpsXeHu# | xy HA mware nepen
paapyuweHneM ( N = 4,44 MH)

BepxHeH M HIDxHel apmaTrypoit. [lpu sToM, ecim B HMxHe#d paGouelt ap-
MaType Gsx = 111,83 MIla, yro MeHkblUle npepena TeKy4yeCTH ApPMATY-
pbI 25..;= 390 MIla, To B BepxHel HANpPAXeHHWd NPEBLULAIOT npenen
rexywectu (. ex~ 400,4 Mlla. MakcumaneHble pacTarudBapomme Hanpsg-
XKEHHsI B TOPH3OHTAIBHOHU ApMATYpPe IPU paACYeTHOR BEPTHKANLHOM HA -
I'PY3Ke paBHBI Gsx= 41,1 Mlla. I'opusonTannrHag omopHAg  apMaTypa
3arpyXxeHa no BeicoTe 6Gajiky 6oJiee paBHOMEPHO, 4eM IpH NeHCTBYH
Troneko cumwt N .

[Ipr ropusoHranbHO$ pacTaruBammes cwie T H3MeHgeTCs Xapak-
Tep pacClipelelielnd HANPAMXEeHHH B XOMYTAX: Had ONOpo#, Kak B MNepBOM
ciyyae, OHU paboTaloT HA CXATHE, 3ATeM 3Mmopa CTAHOBHTCH [BYX3HAY-
HOH, & ewe padblie OT ONOP XOMYThI OKASLIBAIOTCH MOJHOCTLIO pPACTSAHY-
ThIMH ( 63, = 880,4 MIla nHa mare nepen paspyweHHeM). Bimxe K
cepelluHe MIpoJIeTA XOMYTHI NpPAKTHYECKHM He pabortaloT (puc. I1.10).
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Puc. [1.8. Snopel HOpMAalbHBIX HAINPAXEHUH 6' HA Lliare nepen
paspymenueMm ( N = 4,44 KRH)

Bmuguve cunel 1T nNpUBOoOUT K 60/1ee paBHOMEPDHOMY pachnpenene-

HHIO HOPMAJIBHBIX HATDSIXKEHHH 63 MO BLICOTE M AJMHe OATIKH 1o
CpaBHEHHIO C NMepBbiM BapuaHTtoM (puc. TL.11).
MaxkcuMANIBEHOEe HANPSXEHHe Ha wmare flepei pa3pylleHHeM pa BHO

63 = 13,74 MIla npu ng 18,5 MIlla,

B npenelbHOM COCTOSHHM HA YYACTKAX I[PHJIOKEHHA BEPTHUKAJIBHOH
HATDY3KH pUrelib II0 BBICOTE HCHBIThIBAET YCHIUS CXATHUA -~ pacTsiKeHnud,
a 6nmxe K UeHTpy nponeTa paboTalorT JMilb 30HbLI PACIOJIOXKEHHS  HHX-
Heil M BepxHeil TOPH3OHTANBLHOK apMaTypnl (puc. [1.12).

KacaTenbHble HaNpfXeHUS ‘txg MMEIOT MEeCTO B HOpMAIILHBIX Ce-

yeHuax BOmuan onop (puc.l.13) u paclpoCTpaHdIOTCHd IpUMEepHO  Ha
Ty e [ONHHYy, YTO HOPMAIIbHbIE HAMPSKEHHS GS (cm. puc. I1.6).
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Puc. I1.9. Omopel pacTarapaiomux yCH/M GSxB IFOPH3OHTANTBLHON apMaType
Ha wmare nepea paspymenweM ( N = 4,44 MH u T = 1,11 MH)

[lo pesynpTaTaM pacyera MOXHO CHeNATh CleAyIomHe BbLIBOAbI:
— NPOYHOCTL pHIe/g NpH JAHHOM apMHUpPOBAHUM obeclnedeHa. Paapy-

lIaloH¥e HATPY3KH B MepBOM M BO BTOPOM BApPHAHTAX N' paa=5’04MH’
N pas
T _ =1,28 MH, ——F2— = 9519
as
P N pac
- [epeMeleHdd pHIrelid He3HAYHTEebHbl M IIPH HOPMAaTHBHOH Ha~

I'py3Ke paBHBEl B [IepBOM BapHaHTE Wg = 3,2 MM, BO BTOpPOM = WH =
0,9 MM, uro MeHblule OonyCKAaeMOR BeiuuuHbpl, paBHoit 1/150 L= 44 wmm
(puc. I1.14);
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Puc.1.10. Dniopel HAps XKeHuH 655 B BEepPTHKAJILHOK apMaType (XOMyTax )
Ha mare nepen paspymenweM ( N = 4,44 MH u T = 1,11 MH)

— BeJIMYMHblI PACKPLITHS TPeMMH NMpH HOPMATHUBHLIX HAIpy3Kax B
ofoMx cCayudasx He npeBblualoT gonycTuMex 0,3 MM (B mepBoM BapHAH-
Te Olene = 0,087 MM, BO BTOpOM A cne= 0,032 MmMm);

- MOCTAHOBKA I'OPH3OHTAIBHOU apMATYDPH B ONOPHEIX 30HAX pHUIrend
MOoBHOLIAET €I'0 HeCyuylo CHOCOOHOCTE ¥ TPEeIIHHOCTOHKOCTBL, TAakK KAaxK
apMaTypa BocClpuHuMaeT [lyacCoHOBO pacumupeHue, BO3HMKAIOIIEE OT CXA-
THg 6eTOHA, U 4YACTHYHO I'OPHUIOHTAJIBLHYIO HATDY3KY;

- XapaKrep pacnpepeieHuss HanpsXeHHH G oy HOATBepKaaerT ag-
PEKTUBHOCTEL [epeMEeHHOIrO N0 BLICOTE I'OPH3OHTAJLHOIO a pMHUpOBAa HAY
ONOPHBIX 30H pHUIelis

~ pAlMOHAJIBHOCTE CKBO3HOH IOPU3OHTANBHOM ApMATYpPEI NOATBEpPXAa—
eTCHd TeM,YTO HANpPaXKEeHUd B Hell Ha are nepen pasapylieHneM 67M3KU K
npeaesry TeKydecTH: B IEPBOM BAPHAHTE B HHXHeE,a BO BTOPOM (IIpM  COB~-
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Puc.I1.11. 3mopsl HOpMAJILHBIX HAT PAXCHHH 63 Ha lAare nepepn
paapyuweHueM ( N = 4,44 MH »« T = 1,11 MH)

MaCTHOM [OeHCTBHU N uT) -» BepxHed IOCPU3OHTANBLHOW apMaType,
Ha/Muyde CHILI I MeHgeT xapakTep paboTbl BepTHUKAJIbHBIX CeYyeHUH
6AIKM;

-~ [OCTAHOBKA BEPTHKANBLHOH apMaTypbl ManospbeKTHBHA, OHA OOTHK—
HA HA3HAYATLCSH IO KOHCTPYKTHBHLIM COOOpaXEeHUdM;

— KOCBEHHOE apMHpPOBAHHE 30H ONMUpAHUA pHUrellg Ha KOJIOHHY - 00ga-
3aTelIbHO M [OOJ/HKHO HA3HAUYATLCH [0 peldylkLTaTaM pacyeTa.

Ons PBblABIeHUa BIUAHHAE TOPM3OHTAJNBLHOH pacTarupaomei cunbel T
HA HeCYIylI0 CIOCOGHOCTE pUrela Onljla NpoBegeHa Cepud pacyeTOB  Ha

copmecrtHoe pneiticteue cun T n N [Py pA3/MYHBIX COOTHOLIECHUSX
T/ N . Yeenuyenve coornomenuns T/ N NPUBOOAHT K  YMEHBLUIEHHIO
nporubop Ganku (Tax,npu T/ N = 1/20 Wg= 12 MM, ipp T/ N =

= 1/10 Wg 10,5 mMm, mpu T/N =1/6 W,= 7,8 MM) ( pHC.
[1.14). )
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Puc. I1.12. Sniopbl RopMaNbHBIX HANpPSKEHUH Gx HA HAare nepep
paspyuwieHueM ( .N = 4,44 MH an T = 1,11 MH)

Hamuue ropusonTranbHOil pacTarupalome#t cuimpl npu T/N £ 1/4
NOBLIIAET HeCYLyIo CNOCOGHOCTBH koHCTpykimu (puc. [1.15). Paspyme-
HUe [pU STOM INPOUCXOOAUT KGO IO OMOPHON 30He purena (cxatue Oe-
TOHa ), JUOO MO BepTUKANBHOMY CeYeHHIO NpHONOpHO# 30HEI. [IpH panb-
HellieM yBenMuyeHuu coorHouweHnus T/ N paspylieHue [IPOUCXOAUT
OT pa3pblBA 6eTOHA H apMATYpPLI NOA OeHCTBHEeM I'OPU3OHTAJILHOH HA~
I'DY3KH [0 BepTHUKAIBHOMY CEeYeHHIO.
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