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IpeauciioBue

Hacrosimee mnocobue paspaborano B pazsutre CBoma mnpaBun CII
385.1325800.2018 «3ammura 30aHAN U COOPYNKEHHUU OT MPOrPECCUPYIOLIETO
oOpyienus. [IpaBuna npoexktrupoBanus. OCHOBHBIE MOJOKEHUS.

B IToco6un nmpusenensl TpedoBanust CII 385.1325800.2018 mo 3ammTe
3IaHUNA U COOPYKEHUN OT MPOTrPECCUPYIOLIETO OOPYIICHUS; MOT0KEHHUS, IeTa-
JU3UPYIOUIUE 3TU TpeOOBaHHUS;, IPUMEPHI pacyeTa, a TAKKE JAOMOIHUTEIbHbIE
pPEKOMEHIalluU HEOOXOUMbIE Ui MpoekTHupoBaHus. Homepa myHKTOB, Taod-
mut u npuioxkenuit CIT 385.1325800.2018 yka3zaHbl B CKOOKax.

B ITocobun neranusupyrorcs ykazanus CII 385.1325800.2018 nmo pac-
YEeTy M MPOECKTUPOBAHMIO 3AILMTHI 3aHUA U COOPYKEHHI OT MPOrpeCcCHPYIO-
niero oopyuieHus (B coorerctBuu ¢ denepanbupiM 3akoHOM No384 D3 «Tex-
HUYECKHH peraaMeHT o 0€30MacCHOCTHU 3[JaHUI U COOPYKEHUI).

B nocobuu He npuBeneHbl 0COOEHHOCTH MPOEKTUPOBAHUS KOHCTPYKIIMNA
OTJIEIbHBIX BUJOB 3[JaHUM, CBSA3aHHBIC C ONPEICICHUEM HAarpy30K M YCUIIMI B
ATUX KOHCTPYKLIHAX. DTH BOIIPOCHI PACCMOTPEHBI B COOTBETCTBYIOIIMNX CBOMax
IpaBWI U MOCOOUSAX. B HEM 1aHbl OCHOBHBIE MTOJIOKEHHUS, PACKPBIBAIOILIUE TpPE-
OOBaHMS K YUYETy Harpy3okK, K Ha3HaUCHUIO TPOYHOCTHBIX U JehOpPMAIMOHHBIX
XapaKTEPUCTUK MaTEpHUAJIOB, AETaM3alus OOIMIMX MOJIO0KEHUHM IO IPOEKTUPO-
BAaHMIO 3AIUTHI 3JaHUN U COOPYKEHHI OT MPOTPECCUPYIOLIEro OOpyIIeHUS,
TpeOOBAHMS K PACUETHBIM MOJIEISIM U KOHCTPYKTHUBHBIE MEPOITPUSTHS.

OcHOBHOE BHHMMaHHWE B NOCOOMHM YAEIECHO JeTalu3alld aJIrOpPUTMOB
pacyeTra U MpuUMepaMm peaju3ally 3TUX AITOPUTMOB B pacyeTax paziIuyHbIX
TUIIOB KOHCTPYKTUBHBIX CHCTEM 3JaHUM M coopyxkeHuu. IIpumepsl pacuera
BBITIOJIHEHBI TPEMSI OCHOBHBIMU METOJIAaMHU: KBa3UCTATUYECKUM METOJIOM, KH-
HEMAaTUYECKUM METOAOM IPEAEIIBHOIO PAaBHOBECUS M METOJOM MPSAMOIO -
HaMHUYECKOro pacuera B (PM3HYECKU, TEOMETPUUECKH U KOHCTPYKTUBHO HEJH-
HEWHOM ITOCTaHOBKE.

ITocobue pazpaboTaHo aBTOPCKUM KOJUIEKTHUBOM B coctare: ®I'EOY BO
«¥O3T'Y» (pyKoBOAUTENb TEMBI — 1. T. H., Iipod. B.1. Konuynos; 1. 1. H., ipod.
C.I'. EmenbsiHoB; A. T. H., ipod. Bin. U. Komuynos, k. 1. H. CaBun C.1O.),
OI'bOY BO MI'CY (. 1. H., npod. H.B. ®enopona), 3AO «['OPITPOEKT»
(a. 1. H., mpod. B.. Tpaym), AO «HHUNIIpom3nauuit» (pyKoBOAUTENb Te-
MbI — K. T. H. H.I'. Kenacees; 1. 1. H., npod. 2.H. Koaeiu; 1. T. H., npod. H.H.
Tpexun), AO MHUUTIII (umx. I'.'U. Ilanupo, M.FO. Hosukosa), OOO
«Texpexkon» (umxk. A.I'. [lanupo), HayuHo-uccnenoBarenbckuii nentp Cra-
JuO (1. 1. 1., npod. A.M. benocrouxkuii, k. T. Hto A.C. IlaBnos), DI'AOY BO
«KpsimMckuit (enepanbublii yauepcuteT uMenu B.W. Bepuaackoro» (k. T. H.
[1.A. KopeHbKOB).



| OCHOBHBIE TOJIOKEHUSA

[.1 O6nacth npuMeHeHuUsI

I.1.1 Pekomennanuu Hacrosero [locobust pacnpocTpaHstoTCs Ha MPOEK-
TUPOBAHHUE 3AaHUN U COOPYKECHHI TMOBBIILIEHHOTO YPOBHS OTBETCTBEHHOCTH
kiacca KC-3 pa3nnyHbIX KOHCTPYKTUBHBIX CHCTEM B IIENIAX OOECIEUYEHHS UX
3aIlUTHI OT MPOTPECCUPYIONIETO OOPYIIEHHUS, a TaKKe 3MaHUN U COOPY>KEHHI
HOPMAJILHOTO YPOBHS OTBETCTBEHHOCTH Kiacca KC-2, mepeuncieHHbIX B Ta0-
maue 1.4.1

I.1.2 Pexomennaruu [TocoOust He pactipoCTpaHAIOTCS Ha MPOSKTUPOBAHUE
TPAHCIIOPTHBIX (32 HMCKIIOYEHUEM MAaCCaXUPCKUX TEPMHUHAIIOB, >KEJIE3HOMO-
POKHBIX, aBTOMOOMITLHBIX, PEYHBIX M1 MOPCKHX BOK3aJIOB, a9POIOPTOB, O0OBEK-
TOB CHCTEM CBSI3U, HABUTAllMW W YIPABICHUS JABUKEHUEM TPAHCIOPTHBIX
CPE/ACTB, a TaKKE€ MHBIX 3[JaHUM U COOPYKEHUMU, 0OecreuynBaronux (QyHKIHO-
HHAPOBAaHUE TPAHCIOPTHOTO KOMIUIEKCA 3[JaHUI) U TUAPOTEXHUUYECKUX COOPY-
KECHUU.

1.1.3 (1.3) Pekomenmanuu Hacrosiuero ITocoous k CIT 385.1325800.2018
HE PacIpoCTpaHseTCs Ha 37aHUS U COOPYKECHHS, OTHOCAIIUECS K 00beKTam
KyJIbTYPHOTO Hacneaus (maMsTHUKaM MCTOPUU U KYJIbTYphl) Hapo 0B Poccuii-
ckoit deneparuu, TpeOOBaHUS K 3alIUTE OT MPOTPECCUPYIONIETO OOPYIICHUS
KOTOPBIX YCTAHABJIMBAIOTCS B COOTBETCTBHHM ¢ TpeboBanusmu [1]-[3].

1.2 HopmatuBHBIE CCBUIKH

B Hacrosimiem Iloco6uu ncnonab30BaHbl HOPMAaTUBHBIE CCHUIKH Ha CIEMY-
IOLLUE JOKYMEHTHI:

['OCT 27751-2014 «HaneXHOCTh CTPOUTENBHBIX KOHCTPYKLUMNA U OCHO-
BaHUI. OCHOBHBIE MTOJIOKEHUS»

I'OCT 31937-2011 «3nanusa u coopyxenus. [IpaBuna oOcnenoBaHus u
MOHUTOPUHIA TEXHUYECKOT'O COCTOSTHUS

CIT 14.13330.2014 «CHuII I1-7-81* CtpouTenbcTBO B CEHCMUYECKUX
paiioHax» (¢ usmenenueM Ne 1)

CIT 15.13330.2012 «CHullI 11-22-81* KameHnHble 1 apMOKaMEHHbIE KOH-
cTpykuum» (¢ uamenenusiMu Ne 1, No 2)

CIT 16.13330.2017 «CHullI 1I-23-81* CtanbHble KOHCTPYKITUNY

CIT 20.13330.2016 «CHulI 2.01.07-85* Harpy3ku 1 BO3A€HCTBUS»

CII 21.13330.2012 «CHulI 2.01.09-91 3nanusa u coopyx’eHus Ha noapa-
0aTbhIBAEMBIX TEPPUTOPHUAX U MPOCATOUYHBIX TpyHTax» (c u3MeHeHnnem No 1)

CIT 22.13330.2016 «CHulI 2.02.01-83* OcHoBaHus 34aHUIl U COOPYXkKe-
HUN

CII 44.13330.2011 «CHuII 2.09.04-87* AnMUHUCTpAaTUBHBIE U OBITOBBIE
3nanus» (¢ uamMeHeHueM Nel)

CIT 54.13330.2016 «CHull 31-01-2003 3nanus xuiabple MHOTOKBapPTHUP-
HBIE»

CIT 56.13330.2011 «CHwuII 31-03-2001 TIpousBomacTBeHHBIC 3qaHUSD» (C
n3meHenrnem Ne 1)



CIT 63.13330.2012 «CHwull 52-01-2003 beronHbIe U >X€I€300€TOHHBIE
KOHCTPYKIMU. OCHOBHBIE MOJOKEHU (¢ n3MeHeHUs MU Ne 1, Ne 2. No 3)

CII 64.13330.2017 «CHulI 11-25-80 [depeBsiHHbIE KOHCTPYKIUU» (C U3-
MeHeHnueM Ne 1)

CII 104.13330.2016 «MuHxeHepHas 3alyuTa TEPPUTOPUI OT 3aTOILICHUS U
MOATOIIJICHUS

CIT 115.13330.2011 «I"eodu3znka onacHbIX MPUPOTHBIX BO3IEUCTBHIN

CII 116.13330.2012 «CHull 22-02-2003 UnxeHepHas 3amuTa TEPPUTO-
puil, 31aHUK U COOPYKEHUU OT OMACHBIX I€OJIOTMYECKUX mpoueccoB. OCHOB-
HBIE MOJIOKEHUSD

CII 128.13330.2016 «CHulI 2.03.06-85 AntoMuHHEBbIE KOHCTPYKIIUN

CII 131.13330 «CrpoutenbHas KIMMaTOJIOTHSD)

CIT 132.13330.2011 «ObecneyeHrue aHTUTEPPOPUCTUUECKON 3AIIUILICH-
HOCTH 3J1aHUM U coopyxkeHuil. O0uire TpeOoBaHUS IPOEKTUPOBAHUS

CII 249.1325800. 2016 «KommyHukaiuu nojazeMubie. [IpoektupoBanue
U CTPOUTEIBCTBO 3aKPBITHIM U OTKPBITHIM CITIOCOOAMI)»

CII 266.1325800.2016 «Kouctpykiuu cranexene3oderonnsie. [IpaBuia
MPOEKTUPOBAHUS»

CII 267.1325800.2016 «3nanusa u KOMIUIEKCHI BbICOTHBIE. [IpaBuna mpo-
EKTUPOBAHUS»

CII 296.1325800.2017 «3nanus u coopyxenusa. OcoOble BO3IEHCTBH

CII 385.1325800.2018 «3ammura 30aHAA U COOPYKEHUU OT IPOTPECCH-
pytoiiero oopymenus. [IpaBuna npoektupoBanusi. OCHOBHBIE MMOJIOKEHUSD)

Hammonansnsii cragmapt HCP EH 1990-2011 «kEBPOKO/] 0: OcHoBBI
MPOEKTUPOBAHUS COOPYKEHUI»

['OCT P HUCO 2394-2016 «Konctpykumu crtpoutenbHble. OCHOBHBIE
MPUHLUIBI HAJIEKHOCTH»

I'OCT P UCO 4355-2016 «OcHOBBI NPOECKTUPOBAHUS CTPOUTEIbHBIX

KOHCTpYKIMH. OnpeesieHue CHErOBbIX HArPy30K Ha MOKPBITUSY.

I[Mpumeuanue: [Ipu nonp3oBanuu HactosmmM IlocoOuem 1enecooOpa3HO MPOBEPUTH JCH-
CTBHUE CCBUIOYHBIX JJOKYMEHTOB B HH(POPMAIIMOHHOHN cHcTeMe OOIIEero Mmob30BaHUs — Ha O(YUIINAITb-
HOM caiite (hefiepabHOTO OpTaHa NCTIOMHUTENHLHON BIacTH B cdepe cTaHmapTuzanuu B cetu MHTep-
HET WU IO €XEroJHOMYy WH(POpMAaIOHHOMY yKazaTento «HalmoHanbHble CTaHIApThD», KOTOPBIT
OImyOJIMKOBAaH MO0 COCTOSIHUIO Ha | siHBapsl TEKYILEro rojia, U 1O BBITYCKaM €XeMecsSYHOro UH(Op-
MAaIMOHHOTO yKazarens «HamroHabHbIe CTaHIapThD 3a TeKYyIUil ro/l. Eciau 3aMeHeH CChIIOYHBIN
JOKYMCHT, Ha KOTOprﬁ JlaHa HEAaTUpPOBaHHaA CChbLIIIKA, TO PEKOMCHIAYCTCSA HCIIOJIb30BaTh I[eﬁCTBy-
IOIIYIO0 BEPCHIO 3TOTO JIOKYMEHTa C yU4E€TOM BCEX BHECEHHBIX B JAHHYIO BEpPCHIO M3MeHeHMH. Ecim
3aMEHEH CCHUIOYHBIA JTOKYMEHT, Ha KOTOPBIA JaHa NaTUPOBAHHAS CCHUIKA, TO PEKOMEHIYETCS HC-
MOJIL30BaTh BEPCHIO ATOTO JIOKYMEHTA C YKa3aHHBIM BBIIIE TOJOM YTBEPXKICHUS (IPUHSTHUS).

Ecam mocite yTBepIKIEHUS HACTOSAIIETO CBOJA MTPABMII B CCHUIOYHBIA TOKYMEHT, Ha KOTOPHII
JlaHa JaTUPOBaHHAsl CChLIKA, BHECEHO M3MEHEHUE, 3aTparuBarolliee MOJIOKEHHE, Ha KOTOpOe JaHa
CCBIIKA, TO 3TO TMOJIOKEHUE PEKOMEH/yeTCsl IPUMEHSTh 0e3 y4eTa JaHHOTO W3MeHeHus. Eciu cchi-
JIOYHBIN JOKYMEHT OTMEHEH Oe3 3aMEHBI, TO TOJIO0KEHHE, B KOTOPOM JIaHa CCBUIKA Ha HETO, PeKo-
MEHIyeTCsl IPUMEHSTh B YaCTH, HE 3aTparuBaromeil 3Ty cchuiky. CBeeHHs O IeWCTBUN CBOJIOB Ipa-
BUJI 1ieJiecoo0pa3Ho mpoBepuTh B denepanbHOM HHPOPMAIIMOHHOM (OHJIE CTaHIAAPTOB.



[.3 TepmuHbI 1 OnpeEACHUS

B nactosimem Ilocobun mpumenensl Tepmunbbl mo [1], TOCT 27751, a
TaKXKe CIEAYIOIINE TEPMUHBI C COOTBETCTBYIOIIMMU OTPEICICHUSIMU:

1.3.1 (3.1) ABapmiinble BO3JeHCTBHS: HEMPEAYCMOTPEHHBIC HOPMaJlb-
HOM HJKCIUTyaTaleil BO3ACHCTBUS, XapaKTepHU3yeMble MaJloil BEpPOSITHOCTHIO
BO3HMKHOBEHHS 32 BPEMSI PACUETHOT'O CpPOKa CIIyKObl 3JaHUI U COOPYKEHUH,
KOTOpbIE MOTYT BBI3BaTh MOTEPIO HECYIIEH CIIOCOOHOCTH HECYIIMX KOHCTPYK-
TUBHBIX AJIEMEHTOB.

1.3.2 ABapuiinasi pacueTHasi CUTyallUsi: CUTYyaIrus, COOTBETCTBYIOIIAS
UCKJTIOYUTEIBHBIM YCIOBUSAM PabOTBl COOPYKEHHsI, KOTOPbIe MOTYT IIPUBECTU
K CYIIECTBEHHBIM COIIMAIbHBIM, SKOHOMUYECKUM U KOJIOTUYECKUM MOTEPSIM;

1.3.3 (3.2) AyTpurepHsble KOHCTPYKIIMHU: TiepeceKkaronrecs Gpepmbl, CBs-
3u, nuadparmel wim 6anku (0aTKU-CTEHKH), 00ECIIEYNBAIONINE TIOBBIIIEHHYIO
AKECTKOCTb 3Taxka (IIPOCTPAHCTBA).

1.3.5 (3.3) Bropuunasi pacueTHasi cxeMa: pacueTHas CXeMa, IMoJTydeHHasl
U3 MIEPBUYHON PACUETHON CXEMBI ITyTeM MCKIIIOUEHHUS OJTHOTO MIIM HECKOIBKUX
HECYUIUX KOHCTPYKTHUBHBIX 3JIEMEHTOB, PACIIOJIIOKEHHBIX B 30HE JIOKAJIBHOI'O
paspylieHusl.

1.3.6 KOHCprKTI/IBHaﬂ CUCTEMA: COBOKYIIHOCTH B3aMMOCBA3AaHHBIX
CTPOUTCIIBbHBIX KOHCprKHI/Iﬁ H OCHOBaHUA.

[1. 2.2.2 TOCT 27751-2014].

1.3.7 Koddppunuentsl HageskHOCTH: KOIDDUIIMEHTHI, yUUTHIBAIOLTNE
BO3MOXHBIC HEOJIATOTIPUATHBIE OTKJIOHEHUSI 3HAUYCHUH HATrPy30K, XapaKTepH-
CTHK MaTEPHUAJIOB M PACUCTHON CXEMBI CTPOUTEIBHOTO O0BEKTa OT PEAIbHBIX
YCIIOBHW €ro 3KCIUTyaTallid, a TAKKE€ YPOBEHb OTBETCTBEHHOCTH CTPOUTEIb-
HBIX 0OBEKTOB.

1.3.8 (3.4) JlokanbHOe pa3pylieHHMe: MMOTeps HECYIIeH CIIOCOOHOCTH,
YCTOWYMBOCTH WM OTKa3 (PYHKIIMOHUPOBAHUS KOHCTPYKTHBHOIO 3JICMCHTA
VI TPYIIBI HECYIIMX KOHCTPYKTUBHBIX 3JIEMEHTOB Ha OIpaHUYCHHOM TUTOIIa-
JIA BCJIEACTBUE aBapUHUHOTO BO3JICHCTBUA.

1.3.9 (3.5) Ocoboe mpenesibHOE COCTOSIHHE: COCTOSHHUE KOHCTPYKIIUH,
BO3HHUKAIOIIIEE NMPU aBAPUIHBIX BO3JCHCTBUSAX M PACUCTHBIX CHUTYAIMSX, Mpe-
BBIIICHNE KOTOPBIX MPUBOJUT K UX Pa3pyLICHUIO.

1.3.10 OcHoBaHMe: yacTh MaccuBa rPyHTa, B3aUMOJICHCTBYIONIAS C KOH-
CTPYKIIHCH COOPY)KCHHS, BOCIIPUHUMAIOIAs BO3JCHCTBUS U HArpy3KH, Tiepe-
naBaeMble yepe3 (QyHIAMEHT W IMOJ3EMHBIC YacTH COOPYXKEHHUS U Tepearo-
IIFE Ha COOPYKCHHUE TEXHOTCHHBIC U TIPUPOJTHBIC BO3CHCTBUA.

1.3.11 HopmaTuBHbIe XapaKTepUCTUKU (PU3MYECKUX CBOICTB MaTe-
pHAJIOB: 3HAYCHHUS (U3UKO-MEXaHHUSCKHX XapaKTEPUCTHK MaTepHaIOB,
yCTaHaBJIMBAEMbIC B HOPMATHBHBIX JOKYMEHTAX HJIM TCXHHUUYECKHX YCIOBHUIX
U KOHTPOJIUPYEMBIE MPU UX M3TOTOBJICHUH, IIPH CTPOUTEILCTBE M IKCILIyaTa-
IIUA CTPOUTEITBLHOTO OOBEKTA.




1.3.12 (3.6) [lepBuyHas pacueTHasi cXeMa: pacueTHAs CXeMa, IPUHSTAs
JUTsl YCJIOBUIM HOPMaJIbHOM SKCIUTyaTalluu 3[aHUsl WM COOPYKEHUSI HA OCHOB-
HbIe coueTanus Harpy3ok B coorBercTBuu ¢ CIT 20.13330.

1.3.13 IIporpeccupymomniee (JIaBUHOOOpPa3HOe) 0OpyLIeHHeE: TTOCIeI0Ba-
TeIbHOE (LEMHOE) pa3pylIeHHE HECYIIMX CTPOUTEIbHBIX KOHCTPYKLUH, MpH-
BOJAIICE K OOPYIICHHIO BCETO COOPYXEHHUS WM €ro 4YacTeil BCICIACTBHE
HavyaJbHOTO JIOKaJIbHOTO noBpexaeHus. [mn. 2.2.9 'OCT 27751-2010]

1.3.14 PacueTHasi cxeMa (MojeJjib): MOJIeJIb KOHCTPYKTUBHON CHUCTEMBI,

UCIOJIb3yeMasi IPU MIPOBEAECHUM PACUETOB.
[m. 2.2.10 TOCT 27751-2014].

1.3.15 PacyeTHble KpUTepUM NpeAebHBIX COCTOSIHUI: COOTHOIICHUS,
OIIPEIEISAIOIINE YCIOBUS peAU3alUU IPEAEIbHBIX COCTOSHUMN.

1.3.16 PacyeTHble cUTyallUM: YIUTHIBAEMBIN MPU pacueTe COOPYKEHHM
KOMILJIEKC HamboJjee HeOJaronpusTHBIX YCJIOBHM, KOTOpbIE MOTYT BO3HUK-
HYTb IIPH €0 DKCILIyaTalUU.

1.3.17 Peosiornyeckoe CBOWCTBO MAaTepHAJIOB: MPOSBICHUE HEOOpATH-
MBIX OCTaTOYHBIX JAe(opManuii ¥ TeKy4eCTH WIH TOJ3YyYeCTH MO BIUSHUEM
Harpy3Ku ¥ (Ujn) BO3AECHCTBUS.

[cT. 2.@enepanbHOro 3akoHa No 384-D3 «TexHUYECKHU PETIIAMEHT O
0€30MacHOCTH 31aHUI U COOPYKEHUI» .

1.3.18 Texnnuyeckuii MOHUTOPHHI: CUCTEMATHYECKOE HAOIIOJEHUE 3a
COCTOSIHUEM KOHCTPYKIIUN C 1EJIbI0 KOHTPOJIS UX Ka4eCTBa, OLIEHKU COOTBET-
CTBUSI IPOCKTHBIM PEIICHUSIM U HOPMATHUBHBIM TPEOOBAHUAM, MTPOTHO3a (Pak-
TUYECKOM HECYIIEeH CIOCOOHOCTH M MPOTHO3MPOBAHUS HA ATOM OCHOBE OCTa-
TOYHOTO pecypca COOPYKEHHSs, NMPUHATHE OOOCHOBAHHBIX PEIIEHUN O TMPO-
JUICHUU cpoka Oe3aBapuitHol skcmutyatanuu oobekta OCT P 54257-2010

[.4 O6ume TpeboBaHus

1.4.1 (4.1) 3naHus ¥ COOPYKEHHUS B 3aBUCUMOCTH OT YPOBHSI OTBETCTBCH-
HOCTU (cM. Tabnuily |.4.1) HOJKHBI OBITH 3alUIIEHBI OT MPOTPECCUPYIOIIETO
oOpyllIeHUs TP JIOKAJTbHOM pa3pylICeHUH HA CTaJUM SKCILTyaTalluud COOpYyXke-
Hus. Jlis 3Toro HeoOXoaAuMO 00€CTEUYUTh HECYIYI0 CIOCOOHOCTh KaK KOH-
CTPYKTUBHOM CUCTEMBI COOPY>KEHHUS B IIE€JIOM, TaK U OTJEIbHBIX 2JIEMCHTOB B
30HE JIOKaJTBHOTO paspymieHus. [1o TpeboBaHMIO 3aKka3unKa B 3aJJaHUU Ha MPO-
EKTUPOBAHUE, KpOME HEOOXOJMMBIX TPeOOBaHMI MO HECYIIEH CIOCOOHOCTH
JIOTYCKAETCsl YCTAaHOBJICHUE JOTIOTHUTEIIBHBIX TPEOOBAHUM.

Knaccudukanus 31anmii 1 cCOopy>KeHHI M0 TPeOOBAHUSIM K 3alTUTE 3[IaHUN 1
COOpY>KeHuii OT mporpeccupyromiero oopymenus ([Ipwr. )




Tab6numna 1.4.1

YpoBeHb OTBET-
CTBCHHOCTHU

TpebGoBanus K 3amuTe

[TepeyeHr 00BEKTOB MO
YPOBHIO OTBETCTBEHHOCTU

1 TloBbIIIIEHHBIH

1 PacueTHas mpoBepka ¢ UCMOJIb30-
BaHHEM IIPOCTPAHCTBEHHBIX pacueT-
HBIX CXEM 10 0COO0MY IpeAeIbHOMY
COCTOSIHUIO C YJAJIEHUEM OJJHOTO U3
HECYILUX 3JIEMEHTOB (CM. pa3jel
11.3), c yueToM HOPMAaTUBHBIX XapaK-
TEPUCTHK MAaTE€PHUaTIOB KOHCTPYKLUIA,
(bu3nIecKoil, reoMeTpHUUECKON 1
KOHCTPYKTUBHOM HEJIMHEHHOCTH.

2 I1o TpeboBaHUIO 3aKa34yMKa B 3a/1a-
HUM Ha POEKTUPOBAaHUE(B JONOJIHE-
HUE K HeOOXOAUMBIM TPEOOBaHUSIM
0 HecyIlel CIOCOOHOCTH) MOTYT
OBITh YCTAHOBJICHBI IOTIOJTHUTEIIEHBIC
TpeOOBaHUS IO OOECIICYCHHIO TPE-
HMIMHOCTOMKOCTH U Ae(POPMaTHBHOCTH
KOHCTPYKLIUI COOpPYXEHHUS ITPU JIO-
KaJIbHOM pa3pylIeHUH

[Tepeuens (vwm knaccudu-
KaIysi) 0co00 OIacCHbBIX,
TEXHUYECKH CIIOKHBIX H
YHUKAJIbHBIX OOBEKTOB
YCTaHOBJICHHBIH [3, cTaThs
48.1] (3a UCKIIFOYEHUEM CO-
OpYXXCHHI, HE BXOJISIINX B
00J1aCTh MPUMEHEHUS
HACTOSIIIIETO CBO/IA TIPABHUII)

2 HopmanbHbIH

PacyerHas nmpoBepka 31aHuM U CO-
OpYKEHHUH 110 MPOCTPAHCTBEHHBIM
pacyeTHBIM CXeMaM 10 0co0oMy
IIPEACIIBHOMY COCTOSIHHIO C YAJICHU-
€M OJHOI0 U3 HECYIUX JJIEMEHTOB
(cm. pazzen 11.3), ¢ yaerom HOpMa-
TUBHBIX XapaKTEPUCTUK MATEPHAJIOB
KOHCTPYKIUH, PU3NYECKON, TEOMET-
PUYECKON U KOHCTPYKTUBHOM HEIIU-
HEWHOCTH

Bce coopyxenus, npu npo-
€KTUPOBAHUU U CTPOUTEIb-
CTBE KOTOPBIX UCHOJIb3YIOT-
Csl IPUHLUITMAIBHO HOBbBIE
KOHCTPYKTHUBHBIE PELICHUs
Y TEXHOJIOTUHU, KOTOPbIE HE
IPOILLIM IPOBEPKY B Mpak-
TUKE CTPOUTENILCTBA U DKC-
IUTyaTaly .

[Iepedens npyrux 3nanui
IPUHUMAIOT B COOTBETCTBUU
¢ nonoxenusimu I'OCT
27751, 3a HCKTIOUEHUEM
yKa3aHHBIX B TyHKTE 1
HacTosIIEeH TabIuIbI

3 TToHmKEeHHBINH

Her TpeGoBanmit

3/1aHus U COOPYKEHUs, HE
HepeYHCIICHHBIE BhIIIE

Ilpumeyanus:

1 ITo TpeboBaHMIO 3aKa3uMKa B 33JaHUM Ha NPOCKTHPOBaHUE (B JIONOJIHEHHE K HEOOXOIUMBIM Tpebo-
BaHMAM ITI0 HECYIIEH CIIOCOOHOCTH) MOTYT OBITh YCTaHOBJICHBI JOIOJHUTENBHBIE TPEOOBAHMS, HAIPUMED I10
00€ecCIeueHNIO TPEIIMHOCTOMKOCTH H/WiN J1e()OPMAaTUBHOCTH KOHCTPYKIHUI COOPYKEHHS TIPH JIOKaJIbHOM pa3-

pYLIEHUHU.

2 Jlns 3maHuii U COOpPY>KEHHIH HOPMAIIFHOTO YPOBHS OTBETCTBEHHOCTH JIOITyCKAETCS HE BBITIONHATE pac-
YeT W MPOEKTHPOBAHHE 3ALTUTHI OT NMPOTPECCUPYIOIIET0 OOPYIIEHHS B CIy4asx, €CId UX HEOOXOTUMOCTh He
yKa3aHa B HOPMATHBHBIX IOKYMEHTAX, BKIIIOYCHHBIX B IIEPEYHM, YKa3aHHBIE B [1, ctaTes 6, wactu 1,7].

1.4.2 (4.2) Tlpu peKOHCTPYKIMHU 3MaHUIA WM COOPY)KEHHH IO pe3yJibTa-
TaM 00CIeIoBaHus TeEXHUUECKOro cocTossHust B coorBercTBuu ¢ I'OCT 31937,
B IIEJISIX 00ECMEeYEHUS UX 3aIUTHI OT MPOTPECCUPYIONIETO OOPYIICHHUS, TTPOCK-
THPOBAHUE CJICAYET BBINOJHATH JJIS 3JIaHUS WA COOPY)KEHHUS B IEJIOM HIIH




CaMOCTOSATEILHOTO KOHCTPYKTHUBHOTO OJIOKA B YaCTIX, OTPAHUYCHHBIX Jedop-
MallMOHHBIMHU IIBAMH, B TPAHUIIAX KOTOPBIX MPOBOASAT PEKOHCTPYKIIUIO.

1.4.3 (4.3) IIpu KanuTaILHOM PEMOHTE IMIPOCKTUPOBAHKE 3AIMTHI OT IPO-
rpeccupyroniero oOpyiieHus Tpedyercs Ui 3/aHUd U COOPY>KEHHUM IOBBI-
HIEHHOTO YPOBHSI OTBETCTBEHHOCTH B CIIydasX, €ClId IpelycMaTpUBaeTCs 3a-
MEHa OTJEJIbHBIX JIEMEHTOB HECYIIUX CTPOUTEIbHBIX KOHCTPYKIIMN HA aHaJIO-
TMYHbIC WIM UHbIE YIIYYIIAIOIINE MOKA3aTeNN TAKUX KOHCTPYKIIMHI 3JIEMEHTHI U
(WKM) BOCCTAHOBJICHUE YKa3aHHBIX 3JIEMEHTOB. IIpu KanmuTaibHOM pPEMOHTE
3IaHUN U COOPYKEHUH HOPMaJIBHOTO YPOBHSI OTBETCTBEHHOCTH JOIYCKAETCS
BBITIOJTHATHh TTPOCKTHUPOBAHUE 3AITUTHI OT MPOTPECCUPYIOIIETO OOPYIICHUS TIPH
HaJIMYUK TPEOOBAHMH B 3aJJaHUN HA TIPOSKTHPOBAHUE.

.44 (4.4) Tlpu TEeXHUYECKOM IEPEBOOPYNKECHHH OIACHOTO IPOU3BO/I-
CTBEHHOTO 00BEKTa, OCYIIECTBISIEMOM OJTHOBPEMEHHO C €T0 PEKOHCTPYKITUEH,
HE0OXOAMMO OOECIEeYUTh 3alIUTy OT MPOTPECCUPYIOIIETO OOPYIICHHS ISt
3/IaHUS WA COOPY>KEHHS B I1I€JIOM WJIM JIJII CAMOCTOSITEIbHOTO KOHCTPYKTHB-
HOTO 0JIOKa B YaCTAX, OTPAHUYEHHBIX Je(OPMAIIMOHHBIMU IIIBAMU, B TPAHUIIAX
KOTOPBIX ITPOBOJAT TEXHUYECKOE TIEpeBOOpYk eHUE [4, cTaThs 8, 4yacTh 1].

1.4.5. Pacyer 3maHuii U COOpYy>EHUU I 0OOCHOBAHUSA HMX 3aIIUTHl OT
MIPOTPECCUPYIONIETO OOPYIICHUSI BCJIEICTBUE JIOKAJILHOTO pa3pylIeHUs], yKa-
3aHHOTO B 1I. |.4.7, BBITIOJIHAETCS IO 0COOOMY TMpeeIbHOMY COCTOSIHHIO (B CO-
orBerctBuM ¢ 1. 5.1.1 TOCT 27751) ynoBneTBopsitonieMy TpeOOBaHUAM pac-
YETHBIX KpuTepueB. [Ipy BBIMOTHEHNHN pacdeTa HEOOXOIUMO yYUHUTHIBATH pac-
YETHbIE KPUTEPUU OCOOOT0 MPEAETbHOIO COCTOSIHUSA, ycTaHoBieHHbIe B CII
385.1325800.2018 u B man"om Ilocobun (B coorBerctBum c 1. 5.1.4 T'OCT
27751).

1.4.6 3amuTa coopyXKeHHUsI OT IPOTPECCUPYIOIETO 0OpyIIeHUs obecTeye-
HAa, €CJI JUIs JIFOOBIX 2JIEMEHTOB U UX COCAMHEHUI COOIIOAETCS YCIOBUE

F<S, (1.4.1)
rae F— ycunus B KOHCTPYKTHBHBIX AJIEMEHTaX WJIM MX COCIUHEHUSIX, OMpesie-
JIsieMbIE PacueToOM;

S — Hecymias cmocoOHOCTh KOHCTPYKTUBHBIX JIEMEHTOB M UX COEIUHE-
HUH, onpesiensiemMasi C y4eToM yKa3aHui paszjena S.

KoHcTpykiuu, aiis KOTOphIX TpeOOBaHMS MO HECYIIeW CIOCOOHOCTH He
YAOBJIETBOPSIOTCS, HEOOXOAUMO YCUIIUTh, IUOO CIEAyeT MPUHATH APYTUe Me-
pBbI, TIOBBIIIAIONINE COMPOTUBJICHUE KOHCTPYKIIMI MPOrpeCcCCUpPYIONIEMY 00py-
IICHUIO.

1.4.7 (4.6) IIpu pacueTe HECYIIMX KOHCTPYKIMI OJHOTO (JIEOOOT0) 3Ta)a
3aHUS U COOPYXKEHHSI 30HY JIOKAJIBHOTO Pa3pyLICHUs] ONPEICsSIOT KPYrom
IUIOIIAJILI0 HE MeHee 28 MZ()II/IaMeTp 6,0 M) I 31aHUN U COOPYNKEHUU TIPU
BBICOTE 10 75 M, He MeHee 80 M (mnametp 10 M) miig 37aHUN U COOPYKEHUM
BbICOTOM OT 75 mo 200 M u He Mmenee 100 M (muameTtp 11,5 M) nis 3maHuit u
COOpy>KeHuii BricoTol Ooiiee 200 m:

- TIEPECEKAIONINXCS CTEH Ha y4acTKaX OT MECTa MX MepeceueHus (B 4acT-
HOCTH, OT YyIJIa 3JIaHus) 10 ONFDKaMIero mpoeMa B KaXI0W CTeHE WM JI0 Clie-

AYHOHICT0 BCPTUKAIBHOI'O CTBIKA CO CTCHOM APYyroro HalpaBJICHUA WM Ha
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y4acTKe YKa3aHHOTO pa3Mepa (Tpu pa3MeleHnr IIEHTpa Kpyra B MECTe mepe-
CEUYEHUS CTEH);

- OTIENBHO CTOSIIEH CTEHBI OT Kpas 0 OJKailiero mpoema WiId Ha
y4acTKe YKa3aHHOTO pa3Mepa (IIpH pa3MeIIeHUH IICHTpa Kpyra B IIEHTPE TsKe-
CTH CEUCHHSI CTCHBI);

- KOJIOHH (MHJIOHOB), SJIep KECTKOCTH WJIM KOJOHH (MHJIOHOB) C MPUMBI-
KaOIMMHA K HUM y4aCTKaMHU CTEH, PACIOJOKEHHBIX Ha YJacTKE YKa3aHHOTO
pa3Mepa [IIpu pa3MelIeHNH IEHTPa Kpyra B IEHTPE TSDKECTH CEYCHHS OJTHOU
U3 KOJIOHH (ITHJIOHOB)].

B 0aHO3TaXHBIX MPOW3BOACTBEHHBIX 3JaHHSIX CIEAYET paccMaTpHUBATh
pa3pyIIeHue Wi yJajJeHue HECYIed KOHCTPYKITMU Ha yUaCTKE IBYX CMEKHBIX
I1aroB B OJHOIIPOJICTHBIX 3JaHUSX W CMEXKHBIX IPOJIETaX MHOTOMPOJETHBIX
3IaHWM, a TAK)KE yIaJIeHWE YTIOBBIX KOJOHH B OJHOTPOJIETHBIX ¥ MHOTOMPO-
JIETHBIX 3JaHUSIX. B Topiie 3maHus paccMaTpuBaeTcs yJajieHUEe OJHOW U3 KO-
JIOHH.

JI71st GONBIIETTPOSIETHRIX 3JJaHUN U COOPY>KEHUM B KAa4ECTBE JIOKATLHOTO
pa3pylIeHHs CIeyeT paccMaTpuBaTh paspylieHue (yaajieHUue) OJJHOTO U3 He-
CYIIIUX DJIEMEHTOB.

B apyrux ciydasx jJoKaibHOE pa3pylIeHUE HYKHO OMPEEsATh COrIACHO
3aJIaHUI0 Ha MPOEKTUPOBAHKUE B 3aBUCUMOCTH OT THIIA COOPYKEHUS, HO CIEeIy-
€T paccMaTpuBaTh paspymieHue (yaajieHHE) HE MEHEEe OJHOTO W3 HECYIIUX
DJIEMECHTOB.

30Ha JIOKAJLHOTO pa3pylIeHUs MOXKET pacloJiaraThCsl B JIIOOOM MECTE CO-
OpYKECHHS 1 HE JOJDKHA MIPUBOJINUTH K MPOTPECCUPYIOIIEMY OOPYIIEHUIO BCETO
COOPYIKEHHUH.

JIst OIIEHKM 3allUThl 3IaHUN U COOPYKEHUM OT MPOrPECCUPYIONIETo 00-
pYIIEHUs CIIEIyeT paccMaTpuBaTh HauOOJee OMAacCHBIC JIOKAJIBHBIE pa3pyllie-
HUSL.

1.4.8 (4.7) 3ammry 34aHHA U COOPYKEHUN OT IMPOrPECCUPYIOIIETO 00pY-
HIeHUs1 He00X0IMMO 00ecIieunBaTh HauOoJIee PAIMOHAIIBHBIMU CPEICTBAMMU:

- NpU pa3pabOTKe apXUTEKTYPHO-TNIAHUPOBOYHBIX PEIICHUN CIEeIyeT
YYUTHIBATh BO3MOKHOCTh BO3HUKHOBEHHS JIOKAJILHOTO Pa3pyIICHUS B Pe3yiib-
TaTE aBapUMHOTO BO3/ICUCTBUSI;

- B 3[IaHUAX M COOPYKCHHSX MPUMEHSITh KOHCTPYKTUBHBIE MEPBI, TTOBBI-
IIAFOIITUE CTEMEeHb CTATHYECKOW HEOMPEACIMMOCTH KOHCTPYKIIUU (TTIOBBITIICHHUE
HEPa3pE3HOCTH KOHCTPYKIINH, YMEHBIIEHNE YMCIa MAPHUPHBIX COCTUHCHUN |
mp.);

- IPUMEHSATH MaTepHaNbl U KOHCTPYKTUBHBIC PEIICHUS, CITOCOOCTBYIOTHE
Pa3BUTHIO B KOHCTPYKTHBHBIX JJIEMEHTAX M WX COCAMHCHHUSAX TUTACTHUCCKHX
nedopmarmii.

1.4.9 B xene300€TOHHBIX KOHCTPYKIHUSAX U3 COOPHBIX 3JEMEHTOB MHIY-
CTPUAJILHOTO W3TOTOBJICHUS, 0CO00€ BHUMAHHE JIOJDKHO OBITH yIENEHO KOH-
CTPYUPOBAHUIO y3JI0B M COSAUHEHUIN CIOCOOHBIX BOCIPUHUMATH Tepepacipe-
JIEJICHNE YCUIIUN.
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1.4.10 Ilpu npoeKTHpPOBAaHUHU CIIEAYET YYUTHIBATH ABAPHUIHbBIE CHTYallUH,
BO3ZHMKAIOIIME TIPU JEHCTBUU OCOOBIX HArpy30K M BO3JEHCTBUNA MPH IKCILTya-
Talldd COOPYKEHUH, a TaKKe IMPU MPOBEACHUHN PEKOHCTPYKIIMA U TEXHUYECKO-
ro MepPEeBOOPYKEHHUSI, B COOTBETCTBUH € pazaeiom |1.2.

1.4.11 Mcxonnble JaHHBIE AJI1 PACYETOB OIMPEACIIAIOTCS HA OCHOBAHUH pe-
3yJIbTAaTOB WMHXXEHEPHBIX M3BICKAHUN (MHKEHEPHO-TEOJIOTMUECKUX, MH)KEHEP-
HO-TUJPOMETEOPOJIOTUYECKUX H3BICKAHUM, a MPU MPOBEIACHUH PEKOHCTPYK-
MU, TEXHAYECKOTO MEPEBOOPYKEHUS U KAITUTAJILHOIO PEMOHTA, YUUTHIBAIOTCS
pe3yNbTaThl MHCTPYMEHTAJIBLHOTO OOCJIEIOBAHUS COCTOSIHHUSI CTPOUTEIIBHBIX
koHcTpykiuii), TpeboBanus CII120.13330 «Harpy3ku wu Bo3aeHCTBUSY,
CIT 131.13330 «CtpoutensHas kiumatosiorus», CII296.1325800 «3manust u
coopykeHusa. OcoOble BO3AECHCTBUS» U CTPOUTEIBHOTO 3a/IaHHsI C YYETOM TeX-
HOJIOTUYECKUX PELICHUMN.

1.4.12 PacueThl BBIIOJIHSAIOT B COOTBETCTBUU C TPEOOBAHUSIMU HOPMATHUB-
HBIX JIOKYMEHTOB, YKa3aHHBIX B yacTsx 1 u 7 cT. 6 [1], TpeboBaHusIMU HOpMa-
TUBHBIX JOKYMEHTOB, YCTAHOBJICHHBIMH TOCYAApCTBEHHBIMH 3aKa3uMKaMHU,
dbenepaibHBIMU  OpraHaMu HMCTHOJHUTEILHOW BIIACTU, YMOJIHOMOYEHHBIMHU B
obOnacTu obecrnieueHuss 6€30MaCHOCTH, OOOPOHBI, TOCYIAPCTBEHHOTO YIIpaBiie-
HUS UCIIOJIb30BAaHUEM ATOMHOM SHEPIHH, TOCYJapCTBEHHOTO PEryJIMPOBAHMS
0€30MacHOCTH TP UCTIOIB30BAHUM ATOMHOM SHEPTUU, U (UIM) rOCyJapCTBEH-
HBIMH KOHTpPaKTaMH (JOroBOpaMH) B CIyYasXx YCTaHOBJICHHBIX 4.4 cT. 3 [1],
TpeOOBAHUSIMU CTICIIUATBHBIX TEXHUYECKUX YCIOBUM (B cllydae UX pa3pabOTKu
Y COrJIaCOBaHMS B YCTAHOBIIEHHOM MOPAJIKE) U 3a/IaHUs Ha IPOCKTUPOBAHHUE.

PacueTbl MOTYT BBINOJHATHCS C NPUMEHEHUEM HOPMATUBHBIX JIOKYMEH-
TOB, pa3pabOTaHHBIX B pa3BUTHE TPEOOBAHMI TOKYMEHTOB, YKa3aHHBIX B 4Ya-
ctax 1 u 7 c1. 6 [1]. B ciiyyae OoTCyTCTBUSI TEXHHMYECKUX TpeOOBaHMIi, B pe-
3yJbTaTe MPUMEHEHUSI KOTOPBIX HA 00s3aTEIbHON OCHOBE 00ECTIEUMBAETCS CO-
omoaenne TpedoBanuii [1] BeImoMHAETCS pa3paboTKa CHENHAIbHBIX TEXHUYC-
CKHUX YCJIOBUH.

1.4.13 BerimonHeHne pacyeToB C MPUMEHEHUEM MEXIYHAPOJHBIX CTaH-
JapTOB, CTaHJAPTOB U CBOJOB MPaBWJI MHOCTPAHHBIX T'OCYJAPCTB BO3MOKHO
IIPH YCIOBUU MX cooTBeTCTBHSA [2] 1 [3]. Takue 1O0KyMEHTHI JOJKHBI OBITh 3a-
pPErUCTPUPOBAHBI YCTAHOBJICHHBIM MOPsAKOM B DepepanbHOM HHGOPMAIMOH-
HOM (pOHJI€ CTaHJAPTOB.

1.4.14 JlokymeHTaIus 10 pe3yibTaTaM pacdeToB JOJKHA COJIEpPKATh Clie-
TYIOIIYI0 MH(POPMALIUIO: UCXOAHBIE JaHHBIE, MMOCTAHOBKY 3aJad pPaCUYETHBIX
UCCJIEIOBAHUM, ONMMCAHWE METOAMKUA YUCIEHHOTO (WJIM MHOTO) MOJAEIUpPOBa-
HUS, OTIMCAHUS TIPUHSITHIX JOMYIICHUN W YIPOIIEHUH, OMMMCaHus pa3padoTaH-
HBIX U BepUUIIMPOBAHHBIX PACUETHBIX MOJENICH MPOCTPAHCTBEHHBIX CXEM,
pe3yabTaThl OMPENEIICHHUS] B 3JIEMEHTaX PAaCU€THOW MOJIEIU KOHCTPYKTUBHOM
CUCTEMBI COOPYXKEHUN YCUIIHH, TepopMalinii, MepeMenieHuH, a TaKxKe MPOBep-
KM YCTOWYMBOCTH COOPYKEHUH U UX DJIEMEHTOB IPU CTATUYECKUX U TUHAMU-
YECKUX Harpy3kax, TeMIEpaTypHbIX U Jp. BO3JAEHCTBUSX, PE3YJIbTAThI BBIMOJI-
HEHHBIX PACU€TOB C MPOBEPKON COOTBETCTBYIOIINX KPUTEPUEB paccMaTprBae-

MBIX IIPEACIbHBIX COCTOSIHUM C LICJIbIO oOecrieueHus HaAgCXKHOCTHU U JOJIT'OBCY-
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HOCTH COOPYXEHUHN NPH SKOHOMUYECKH 0OOCHOBAHHOM PAacXoOjle MaTEPHAJIOB,
OMKCAaHKWE MPOUEAYP NMPOBEPKH B COOTBETCTBHM C MPUHATOM B OpraHU3aINH
CUCTEMOM oOecreyeHHs] Ka4yeCTBAa U KOHKPETHBIE BBIBOJIbI UCIIOJIHUTENEH pac-
4yeToB. B ciyyae BBINOIHEHUS] BTOPOTO, TPETHETO U T.JI. IOBEPOUHBIX PACUETOB
OTUYeTHasl JOKYMEHTAIUsl TI0 Pe3ysibTaTaM pacueToB JOJDKHA COAEPKATh CpaB-
HUTEJIBHBIA aHANIU3 PACYETHBIX CXEM U MOJIYYEHHBIX PEe3yJIbTaTOB PaCUETOB.

Pexomennyemas dhopma oopmiieHust JoKymeHTa npuBeseHa B [Ipumoxe-
Huu A.
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Il UICXOAHBIE JAHHBIE U METOIUKHU PACYETA 3AHIUTHI
OT ITPOTPECCHUPYIOLIEI'O OBPYHIEHUA

I1.1 XapakTepuCTUKN CTPOUTEIBHBIX MATEPHAIOB, KOHCTPYKIMN U KpH-
TEPUHU 0COOOTO MPEJEIBHOTO COCTOSTHUS

I1.1.1 ITpu pacuere coopykeHHUI Ha 3aIUTY OT MPOTPECCUPYIOIIETO 00-
pYLIEHUSI MMPOYHOCTHBIE XapPAKTEPUCTUKH MaTepranoB B cooTBeTcTBUM ¢ CII
15.13330, CII 16.13330, CII 63.13330, CIT 64.13330, CIT 128.13330, CII
266.1325800 nprHUMAIOT PaBHBIMU UX HOPMATUBHBIM 3HA4YCHHSM, a JUJIS pe-
KOHCTPYHPYEMBIX 3[ITaHUI U COOPYKEHHUI — C yUeTOM Pe3yabTaToB 00CiIe0Ba-
Hus. JlepopmalioHHbIe XapaKTEPUCTUKU CIEAYeT MPUHUMATh C YYETOM OCO-
Ooro npenenbHOro cocrosHuUs (eM. 1. 11.1.2):

- JIUI1 KAMCHHBIX U apMOKAMEHHBIX KOHCTPYKIMK B cooTBeTcTBUM ¢ CII
15.13330;

- JJISI CTaJbHBIX M AJIOMUHUEBBIX KOHCTpYKIUU B cooTBeTrcTBUU ¢ CII
16.13330; CIT 128.13330;

- Ui OCTOHHBIX, KEJIE300€TOHHBIX U CTAJIEKEIE300€TOHHBIX KOHCTPYK-
umii B coorBeTcTBHU ¢ CIT 63.13330, CII 266.1325800;

- 1151 IEpEBSIHHBIX KOHCTPYKIUH B cooTBeTcTBUU ¢ CII 64.13330.

JInst pEKOHCTPYUPYEMBIX 3IaHUM U COOPYKEHUI Ha3HA4eHHE IPOYHOCT-
HBIX XapaKTEPUCTUK MATEPUaJIOB MIPOU3BOAMUTCS C YUETOM PE3yJIbTaTOB 00CIIe-
JIOBaHUS.

11.1.2 (ITpun.E) Ilpu pacuere 3maHuii ¥ COOPYKEHUM HA 3AIUTY OT IPO-
IPECCUPYIOLIETO OOpYIIEHUS] KPUTEPUU HECYUIEH CIOCOOHOCTH MPU COOTBET-
CTBYIOIIIEM OOOCHOBAaHMM CIeyeT (POPMHUPOBATh, KaK JIJIi 0COOOro Mpeieib-
HOT'O COCTOSIHHUSI.

B kauectBe KpuTepueB 0co0Oro MpeeabHOro COCTOSHUS B pacCMaTpUBa-
€MOM pacyETHOM CEUYEHUH KOHCTPYKIUH CIEeNyEeT IPUHUMATh:

- OrpaHuyeHue AeGopmalii c:karoro 6€ToHa NnpeAeabHbBIMA 3HAUCHUSIMU
€p,> OMPEICIACMBIMH 110 PACYCTHON WM KPUBOJIMHCHHOW THarpamme COCTOsI-
HUH TIPU €T0 KpaTKOBpeMeHHOM jAedopmupoBanuu (pucyHok |1.1) u 3Hauenusx
HaMpPsHKEHUH, PaBHBIX (PRpgr. 3HAUCHUE NedopMaIuii CKaTus TSHKEIOro, MeJl-
KO3EpHUCTOTO U Hampsratouerocs 6eroHon cieayer npuaumats 0,0035. Ipu
ATOM JIOIYCKAETCS YUYUTHIBATh YBEIMUYEHUE MPOYHOCTU OETOHA MPU JUHAMUY €-
CKOM HarpyxeHuu Kod3pPuimeHTom @y, paBubm 1,15. ITpu miiactuueckom xa-
pakTepe paspylleHHs] cedeHus (M3-3a TEKy4eCTH apMaTypbl) 3HAY€HUE @
MPUHUMAIOT PABHBIM 1;

- orpaHuyeHue aeopmManuii pacTsIHYTOH apMarypbl IpenelbHbIMU 3Ha-
YEHUSIMU OTHOCHUTENIBHBIX NePOPMALUi €, NPUHUMAEMBIMH JUIS CTAIN C Qu-
3MYECKUM IpeAesnoM TekydecTd paBHbiMH 0,025, a 1i1s cramu ¢ yCIOBHBIM
npeaenom Tekydectu — 0,015. IIpu sToM B 000ouX ciydasx 3HaA4YCHUSI Hampsi-
KEHUU MMPUHUMAIOT PABHBIMU Rgser. KoadpuiivieHT yBennuenus TuHaMuyecKkon
MPOYHOCTH APMATYPHI (P MPUHUMAIOT PABHBIM 1;
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- JUTSI CTAJBHBIX KOHCTPYKIIMA OTHOCUTEIBHBIC TIPENeNbHbIE nedopMaruu
CTaJIel ¢ (PU3MYECKHM TIPENIeJIOM TeKydeCcTH NMpuHUMaroT paBHbiMEH 0,025, a
JUIsl cTajed ¢ ycloBHBIM npenenom Tekydectu — 0,010,

a) 0)
Op ﬂ'-b Os 1
1 0s = Rsser -
Oho = Op2
Ob0 =0p2 7
b2 arctgEpreq
/ arctgEs
- -
€0  Ep2€ph retg Eb red €0 €52€s £;
—
€b) b2 &y

Pucynox I1.1 — JIlnarpammbl 11t onipeiesieHust peesibHbIX AepopManuii

OeToHa (a) 1 apMaTypsl (6) 1711 0COO0TO IPEACIHBHOTO COCTOSIHUS
Ebred — MOynb gedopmaruu 6erona; Es — Moayns nedopmaiiuu apMaTypsi;
€p — Aedopmanuu 0eToHa; & — AeopMaIi apMaTypsl; Op — HaIIPsDKEHHS OETOHA;
Os — HAIPSDKEHHST apMaTyPBbl

I1.1.3 3HayeHue JOMOTHUTENBHBIX KOIP(HUIIMEHTOB YCIOBHM paboOTHI,
BBOJIMMBIX MPU PACUETE MO 3aAIIUTE OT MPOTPECCUPYIONIECTO OOPYIIICHUS CIEY-
€T MPUHUMATb:

- HOpPMAaTHBHBIC XapaKTEPUCTHUKUA COMPOTUBIICHUS MaTEpHAIOB i Oe-
TOHHBIX, JKEJIE300CTOHHBIX U CTAJICKEIIC300€TOHHBIX KOHCTPYKIIUK MpHU obec-
neYeHUu TPeOyeMOro YpOBHsS KOHTPOJIS Ka4eCTBA, YCTAHOBIEHHOTO JIEHCTBY-
IONMMHA HOPMATHBHBIMH JJOKYMEHTaMH, B CIIydae pacdyeTa Ha 3alluTy OT MpOo-
IPECCUPYIOIIETO OOPYIICHUS CIETyeT YMHOXKaTh Ha JOMOJHUTEIBHBIA KO (-
GUIUEHT yCcIoBUH pabOTBI 0COOOTO MPEACIBHOTO COCTOSIHHS, MPUHUMASMBII

paBHbIM 1,15;
[Ipumeuyanne: TpeOyeMblil KOHTPOIL KA4€CTBA MOXKET OBITh YUTEH, HAIPUMED, IS H3ACITHIA
3aBOJCKOI'O M3roTOBJICHMUA.

- MHTEHCUBHBIA POCT MPOYHOCTU OETOHA IOCJEe BO3BEIEHUS 3AaHMs (3a
NEPBBIA MEPUOJl B TEUEHUE 3 MECSIIEB) JOIMYCKAETCS YUYUTHIBATh JIOMOJIHH-
TeJIHHBIM KOA(P(OUIIMEHTOM YCIIOBHS pabOTHI 0COO0TO MPEACIBHOTO COCTOSIHUS,
paBHbIM 1,25. DTOT KO3 PHIHIEHT HEe BBOAUTCS 1711 OeToHOB Kiacca 50 U BBI-
1Ie, a Takke OETOHOB Ha TJIMHO3EMHUCTOM IIEMEHTE, allOMUHATHOM IIEMEHTE 1
AJINTOBBIX MOPTIAHAIIEMEHTAX.

- HOPMATHUBHBIE XapaKTEPUCTUKH CONMPOTHUBIICHUS MPOKATHOW CTaJIM Cie-
nyet npuHuMath 1o CIT 16.13330 ¢ yyeToMm J0mMyCTUMOCTH pabOThI MIacTHY-
HBIX cTaliedl (¢ (pM3MUYEeCKUM MpelesioM TEKydeCTH) 3a MPEIesioM TEKY4YeCTH.
Koaddumment ycnoBuit padoThl 0co00ro mpeneabHOro COCTOSHUS IS Tjia-
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CTUYHBIX CTajeil ¢ mpeaeiaoM TekydecTd B coorBercTBuM ¢ CII 296.1325800
CJEQyeT MPUHUMATh PaBHbIM 1, 1.

I1.1.4 TIporuGsl u3rudGaeMbIX 3JIEMEHTOB KOHCTPYKTUBHOW CHUCTEMBI IS
0CcO00r0 MPENETLHOTO COCTOSIHUS MPU YCIOBUM OOECIEYEHHS] MUHUMAJILHO
JOTTYCTUMOM JIJTMHBI 30HBI OMKUPAHUsS BO BCEX CIy4asiX HE JOJDKHBI IPEBBIIIATH
1/50 nuHBI poeTa.

I1.1.5 B cayyae ecnu kpuTepuil HECYyIIeH CIIOCOOHOCTH IO CxKaTOMy Oe-
TOHY JIJIsl pacCCMaTPUBAEMOT0 KOHCTPYKTUBHOTO 3JI€MEHTA Ha y4acTKe JJTUHOU
Oonbie, yem 1/3 mposnera, He BBIMOIHIETCS IS TpeX U Oosiee cedeHuit, a Kpu-
TEpHii U1 PaCTSIHYTOW apMaTyphbl B 3TUX CEUCHHSIX YJOBJIETBOPSIETCS, AOIMYC-
KaeTcss paboTy MepeKphITUN HaJ YJAJICHHBIM BEPTHKAIBHBIM 3JIEMEHTOM (KO-
JIOHHOM, MUJIOHOM, CTEHOM) paccMaTpuBaTh Kak pabOTy AJIIEMEHTOB BUCSYEH
cucteMbl. [Ipyu 3TOM NOKHBI OBITH BBIOJHEHBI YCIOBHS OOECeueHuUsl aHKe-
POBKH apMaTypbl U BOCIPUATHS YCUIIUH pacropa.

I1.1.6 IIpu npoBepke Hecylel CIOCOOHOCTH JIEMEHTOB KOHCTPYKTUBHOM
CUCTEMbI IO BTOPUYHOM pacyeTHON cXeMe KpOMe MPOYHOCTH JIOJKHA OBITh
o0ecrnieueHa yCTOMUMBOCTh BCEX 3JEMEHTOB. [Ipu 3TOM B 3aBUCUMOCTH OT Ma-
Tepuaina KOHCTpyKIui ucnonb3yroT kputepuu CII 16.13330 u CIT 63.13330.

11.1.7 TloBbillIeHE MPOYHOCTH MATEPUATOB KOHCTPYKIIMI MIPU JUHAMHUYE-
CKOM HArpy>Ke€HUH MOXKET OBITb YYTEHO, €CJIH JJIi KOHKPETHOTO 3JIaHUS WM
COOPYKEHHSI pacieTOM OMPEACIICHO BpeMs TUHAMUYECKOTO JOTPYKEHUS pac-
CUUTHIBAEMOU KOHCTPYKITUH.

I1.2 Harpy3ku u Bo3aeiicTBUs
[1.2.1 Pacuet 3amuThl 34aHUN U COOPY>KEHUI OT MPOTPECCUPYIOLIETO 00-
PYIICHHUS CIIEIYET BBIMOJHATh HA COYETAHUE HArPy30K CL°, BKIIFOYAIOIIEE T0-

CTOsSIHHBIE P, W qnurTenbHblE P, BpEMEHHBIE HATPY3KH, C YYETOM U3MEHEHHUS

pacyeTHOM CXEMBbl COOPYKEHUSI B pe3ysbTaTe JOKAJIbHOTO pa3pylleHus. 3Ha-
YEHUs1 HAarpy30K JIOJKHBI IPUHUMAThCS B COOTBETCTBUU ¢ TpeboBaHusmu CII
20.13330 u CIT 296.1325800, npuHATHIMA TPOEKTHBIMHA PELICHUSMHU U TEXHU-
YECKHUM 3aJIaHHEM Ha TPOCKTUPOBAHHUE.

Hactosmum mnocoOuem He ompezensercs BUA OCOOBIX HOPMHPYEMBbIX
(POEKTHBIX) U aBapUMHBIX HATPY30K W BO3JIECUCTBHUM, a B cooTBeTcTBUU ¢ CII
296.1325800 ycranaBnuBarOTCs TpeOOBaHUS MO pacueTy 3JaHHUN U COOpYXKe-
HUM Ha CUTyalMIO, KOTJAAa B PE3YJbTAaTE TAKUX BO3JCHMCTBUM BBIKIIIOYEHO W3
KOHCTPYKTUBHOM CUCTEMBI COOPY>KEHUS OJIHA U3 HECYLIUX KOHCTPYKLIHM.

11.2.2 KoadduimenTsl HaASKHOCTH IO HArpy3Ke clieyeT NpUHUMATh
paBubivu 1,0 (v = 1,0), k03 HUIIHEHTHI COYCTaHHI HATPY30K CIICAYET MPUHH-
Math paBHbIMU 1,0.

11.2.3 KoadduuueHT HaiexKHOCTH O OTBETCTBEHHOCTH MPU pacyeTe Co-
OpPYKEHHMI Ha 3alIUTy OT MPOrpPECCUPYIOUIEr0 OOPYLIEHUS B COOTBETCTBUU C
nyHKkToM 10.3 TOCT27751-2014 n mynkrom 5.5 CII 296.1325800.2017 cne-

nyeT npuHuMath v, =10.
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Jonyckaercsi B 3aJjaHMM HAa MPOCKTUPOBAHWE HA3HAYECHHE 3aKa3UUKOM
kKod(pduneHTa HaJASKHOCTH IO OTBETCTBEHHOCTH IIPU MPOBEPKE HECYIIEH
CIIOCOOHOCTH:

Y, =11— nns 3panmii BeicoToit oT 75 mo 200 M wim nposneroM ot 50 10

120 M M ¢ KOHCOJIBHBIMUA KOHCTPYKIUAMH BbLIETOM OT 10 10 20 M;
Y, =L2— nns 3panuii BeicoTor O6osee 200 M wim miposieTom 6osee 120 m

WJIM C KOHCOJBHBIMU KOHCTPYKLMSMU BbuieTOM OoJiee 20 M.
11.2.4 TIpn tuHAMUYECKOM METOJI€ PACUETa YUUTHIBAKOTCS BO3IEUCTBHS OT

OOpYIIMBIIUXCS KOHCTPYKIUI Ha momaan B cooTBeTcTBuM ¢ m.1.4.7 u CII
296.1325800.2017.

I1.3 TpeboBaHus K pacCYETHBIM MOJCIISIM

11.3.1 PacueTHas Mozenb, pacyeTHasi CXeMa U METOJ] pacueTa orpeaes-
I0TCS B KQXJIOM ClTy4ae MHAMBUAYAJIbHO U 3aBUCAT OT BHJa (XapakTepa) Mpo-
EKTHBIX PEIICHUI COOPYKEHHUS M HMCXOIOHBIX JAHHBIX JIS TPOECKTUPOBAHUS.
PacueTHass mozenb (pacueTHasi cxeMa) COOPYKEHHs JOJDKHA OTpa)kaTh Jeu-
CTBUTEJIbHBIE YCIOBUS PAOOTHI COOPYKEHUSI U OCOOCHHOCTH €ro B3auMOJEH-
CTBUs ¢ OocHOBaHMeM. OHa JOJDKHA BBIOMpAThCS C y4yeToM HaumOoliee cylie-
CTBEHHBIX (PAKTOPOB, OMPEACIISIONINX HAMPSIKEHHOE COCTOSIHUE U Jaedopma-
A KOHCTPYKIUM COOPYKEHUSI U €T0 OCHOBAaHUS (KOHCTPYKTHUBHOMN CXEMBI CO-
OpY>KEHHMs, OCOOEHHOCTEW €ro BO3BEACHHMsS, TIE€O0JIOTMYECKOTr0 CTPOCHHUS H
CBOMCTB I'PYHTOB OCHOBAHHSI, BOBMOKHOCTHA UX U3MEHEHHUS B IIPOLIECCE CTPOU-
TEJIbCTBA U DKCIUTyaTalldd COOPYKEHHUS U T.1.). B HE0OXOAMMBIX ciydasx
HY)KHO YYWTBHIBaTh: MPOCTPAHCTBEHHYIO PabOTy, reéOMETPHYECKYlo, (pusnye-
CKyI0 (ILJITACTUYHOCTb, MOJ3Y4YECTh U JIp.), T€HETHUECKYIO (TOCIEeA0BaTENb-
HOCTb BO3BEJICHHS) U UHBIC BUJIbl HEJTMHEHHOCTH.

11.3.2 (7.1) Jlns pacuera COOPY)KEHHUH IO 3aIMTE MPOTHB IPOIPECCUPY-
IOIIEro OOPYIIEHUsI CIEAyeT HCIOJb30BaTh MPOCTPAHCTBEHHYIO PACUYETHYIO
MOJIE/Ib, B KOTOPOM YUHUTHIBAECTCS B3aUMOJCHCTBUE C TPYHTOBBIM OCHOBAaHHUEM
B cootBeTcTBUM ¢ CII 22.13330. B pacueTHol MoeH 11€71€CO00Pa3HO YUUThI-
BaTh BKJIIOYEHHE B pabOTy 3JIEMEHTOB, KOTOPbIE MPU HOPMAILHOM 3KCIUTyaTa-
MU COOPYKEHUS SIBJIAIOTCA HEHECYIIUMHU (HampuMep, HaBECHbIE HApPYKHBIC
CTEHOBBIEC TTAHEJH, MAPANEThI, )KeJIe300€TOHHbIE OTpaXAeHMs 0aJTKOHOB, Mepe-
TOPOJKU U T. 11.), @ NMPHU JIOKAIHLHOM Pa3pylIEHUU COOPYKEHUS aKTUBHO y4acT-
BYIOT B IIEpEpacpeeICHUN YCHINMI B AJIEMEHTAaX KOHCTPYKTUBHOUN CUCTEMBL.

11.3.3 Ilpu pacuere Haa3eMHBIX KOHCTPYKIMM 37aHUS WIH COOPYKCHUS
JUISL 3aIlIUThI OT MPOTPECCUPYIONIETO Pa3pylIeHUs, KOT/Ia MPU BHE3AITHOM BBbI-
KJIFOUEHUU OJHOM U3 HECYIIMX KOHCTPYKIMU Y4ET TPYHTOBOI'O OCHOBAHUS HE
CONPOBOK/JIAETCSI KOPEHHBIM HM3MEHEHHEM CUJIOBBIX MOTOKOB B COOPYKECHUH,
pacyeT U MOCIEeAYIONUI aHaIN3 HAMPSHKEHHO Ne()OPMUPOBAHHOTO COCTOSTHUS
KOHCTPYKTUBHOM CXEMBbI COOPYXKEHHSI MOXKET MPOU3BOJMUTHECS MO MPOCTPaH-
CTBEHHOM pacyeTHOM Mojenu 6e3 yuyera B3auMOJICUCTBUS C TPYHTOBBIM OCHO-
BaHUEM.
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11.3.4 (7.2) Ilpu pacuere 3amIUTHl COOPYKCHUW MPOTHUB MPOTIPECCHUPYIO-
iero OOpyIIeHUsl CleAyeT MpeayCMaTpUBaTh BO3MOXHOCTh MOCTAIUIHOTO
pacuera. Ha HawanmpHOW cTaguu HEOOXOAMMO OMPEICIUTh HAIPSHKEHHO-
neOpPMUPOBAHHOE COCTOSTHHE KOHCTPYKIUU TIPH YCIOBUSAX HOPMAJIBHOM 3KC-
wryatanui. Ha mociemyronmx CTaausx CleIyeT ONpeaeNsiTh HaIpsKeHHO-
neOPMUPOBAHHOE COCTOSIHME KOHCTPYKIIMM, BO3HHMKAIOIIEE MPHU JIOKATHLHOM
paspylieHu , PH YCIOBUHU y4eTa HalpspKeHUH U nedopManuii KOHCTPYKITUH,
BO3HUKIIUX B PE3yJIbTaTe HOPMAJIbHOM 3KCILTyaTalllu.

11.3.5 s kakaoro ciieHapust pa3pyieHUs CIIeAyeT ONPeAeIIsaTh HECYITHE
AJIEMEHTHI, BBIXOJ U3 CTPOSI KOTOPBIX MOXKET MOBIIEYh 32 COOO0M mporpeccupy-
Iolee OOpyIIeHUI BCe KOHCTPYKTHBHOW CUCTEMBI. B 3Tmx nensx ciuemyer
BBITIOJHATh aHAJN3 pabOThl KOHCTPYKIMHA MPH JEHCTBHH OCOOBIX COYETaHUU
Harpy3o0K.

11.3.6 IIpu BBIOOpE ClieHapus pacueTa Ha 3aIUTy OT IPOTPECCUPYIOIIETO
OOpYyIIEHHsI JOKAJIbHOE pa3pylIeHHE MOKET ObITh PACIOJIOKEHO B JIFOOOM Me-
CTE 3/IaHUS WJIA COOPYXKEHUS, Ha IUIONIA/IU, OTPAaHUYEHHON TpeOOBaHUAMHU 1.
1.4.7.

11.3.7 (7.3) Pacuer coopykeHuii Ha 3alUTy OT MPOTPECCHPYIOIIEro 00-
PYIICHHS CIAEAYET BBITIOIHATH JIJIS KQXKIOTO U3 PACCMATPUBAEMBIX JIOKATHHBIX
pa3pylIeHu OTACIBHO U HE3aBUCUMO OT APYTUX BO3MOKHBIX JIOKATBHBIX pa3-
PYLICHUM.

11.3.8 (7.4) B pacderHO#l MOJenH COOPY)KEHHUS CIICIyeT YYHUTHIBaTh pe-
AJIbHYIO TMarpaMMy padoThl MaTepHaiia KOHCTPYKIIMM U UX CTBIKOB (paccioe-
HUE KUPIUYHOHN KIIAJKU MPHU paboTe KOHCTPYKIIUN HA PACTsDKEHUE; HEBOCIIPH-
ATHE B TIATGOPMEHHOM CTBIKE PACTATHUBAIONINX HAMPSDKEHUH; XPYIKOe pas-
pylLIeHHEe KOHCTPYKLUUN U y3JI0B UX COINPSDKEHUS U T. 1.) U BO3MOXXHOCTh BO3-
HUKHOBEHUS 0CO00T0 MPEEIbHOIO COCTOSIHUSL.

11.3.9 (7.5) Pacuer coopykeHus Ha YCTOWYMBOCTh MPOTUB MPOTPECCUPY-
IOLIET0 OOpYIIEHUS ClelyeT MPOBOJIUTH MO ASPOPMUPOBAHHON CXEME C yue-
ToM TpeboBanuit 1. 11.3.8.

11.3.10 (7.6) Jlns pacueTa Ha 3alMTy OT MPOTPECCUPYIOIIECTO OOPYIICHHS
CJIEYET UCTOJIb30BATh KBA3UCTATUUECKUN WA TUHAMUYECKUI METO/I.

11.3.11 (7.7) B ciy4ae oOecrieueHus MIACTUYHON pabOThl KOHCTPYKTHB-
HOW CHCTEMBI B TIPEJICIIbHOM COCTOSIHUH pacdyeT Ha YCTOWIHMBOCTh MPOTUB MPO-
IPECCUpYIOIETo OOpYIIEHUSI BO3MOXXHO MPOBOIUTh KHHEMATHYECKUM METO-
JIOM T€OPHUH TPEICIIEHOTO PAaBHOBECHSI.

11.3.12 (7.8) Ilpu Gonbimux mMporudax MEPEeKPBITHI CIEAYET paccMaTpu-
BaTh WX paboTy Kak paboTy 3JIEMEHTOB BUCSUYeH cucTeMbl. [Ipu 3TOM HomkHa
OBITh OOecrieueHa KOHCTPYKTHBHAS BO3MOXKHOCTb BOCTIPUSATUSI BO3HUKAIOIIUX
TOPU30HTAIBHBIX YCHIINN.

JluHaMU4YeCcKuii METOJT pacdeTa 11eJ1eco00pa3HoO UCTIOIb30BaTh MPU pacye-
T€ Ha Mporpeccupymoiee oOpyiieHue, eciu 00bEeKT UCTBITHIBAET TEXHOJIOTH-
YeCKHe JUHAMUYECKUE BO3ICHCTBUSI.
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11.3.13 PacueTsl BBIMOTHSIOTCS ¢ MPUMEHEHHUEM MPOTPAMMHBIX CPEICTB
(YHUBEpCaJbHBIX PACYETHBIX MPOTPAMMHBIX KOMILJIEKCOB M CIELUATU3UPOBAH-
HBIX MPOTPaAMM, PEATH3YIOIINX COBPEMEHHbIE MATEMATHUECKIE MOJIENIN U YU C-
JICHHBIE METO/[bl MEXaHUKH U HOPMATUBHBIE METOJIUKH OLIEHKU IPOYHOCTH UITU
«BPYUHYIOM.

11.3.14 TIporpamMmHbIe CpeiCcTBa, UCIIOJIb3yEMbIE JIJIs BBHITIOJIHEHHUS pacye-
TOB, JIOJDKHBI OBITh CepTU(UIIMPOBAHBI HA BBINOJHEHUE TpeOoBaHUM [S] wiu
anpoOupPOBaHbKl MHBIM CIOCOOOM (Hampumep, BepUHUIIMPOBAHBI B CHCTEME
PAACH [6]) B cootBeTcTBUU ¢ 4. 6 cT. 15 [1]. [IpencraBnsiemas B cocTtaBe OT-
YETHOW JTOKYMEHTAIIUH 10 Pe3yIbTaTaM PacueToB KOmus cepTrudukara (CBHe-
TEJIhCTBA O BepU(UKAIMK) HA MPOTrPAMMHOE CPEJICTBO JOJKHA COAEPKATh
CBEIICHUSI O TMPOBEPKE (TECTaxX) COOTBETCTBUS (YHKIIMOHATHHBIX BO3MOKHO-
CTEHl MPOTrpaMMHOTO CPEJCTBA BBIMOJIHATH TPEOOBAHUS OIMpPEACIECHHBIX MyHK-
TOB HOPMATUBHBIX JOKYMEHTOB IO CTPOUTENIBCTBY, NCUCTBYIOIIMX HA TEPPHU-
topun Poccuiickoii @eaepainu, Ha COOTBETCTBUE TPEOOBAHUSIM KOTOPBIX BBI-
MIOJIHSICA pacyer.

11.3.15 PacueTsl «Bpy4UHYIO» JOJDKHBI BBITIOJHATHCS C TPUMEHEHUEM
anpoOUPOBAHHBIX METOJOB CTPOUTEILHON U TEOPETUYECKON MEXaHUKH U CO-
MPOTUBJICHUS MATEpPUAJIOB, 0 METOJAMYECKUM pEeKOMEHAAUsIM U dopmyrnam
JEUCTBYIONTUX HOPMATUBHBIX TOKYMEHTOB.

11.3.16 O6beM 1 MOTHOTA PACUETOB OMPECIAIOTCS UCTIONHUTEIEM pacde-
Ta W/WIA CIEeIHUATUCTaMHU, WCIOJB3YIOIMIMMH pPe3yJIbTaThl pacdeToB. Pacuer
JIOJDKEH OBITh JOCTATOYHBIM U HEOOXOIUMBIM, YTOOBI 00OCHOBATh HAACKHOCTH
U JOJITOBEYHOCTh COOPYKCHHSI B IIEJIOM M €ro OTACIBHBIX KOHCTPYKTUBHBIX
DJIEMEHTOB W Y3JIOB MX COCIMHCHHS Ha BCEX CTAIUAX UX KU3HEHHOTO IHKIIA C
Y4EeTOM PEOJIOTUYECKUX CBONCTB MaTEPHAJIOB.

11.3.17 Ilpu pacuere Ha mporpeccupyrolinee 0OpyIIeHHE 31aHUI U COOPY-
YKEHUHN JOJKHBI OBITH pa3pab0TaHbI CIIEHAPUH peah3alii HauboJee OmacHbIX
aBapUIHBIX PACUYETHBIX CUTYyaIlMil W pa3pabOTaHbl CTpATeTUu ISl MPEA0TBpa-
HICHUS IPOTPECCUPYIOIETO OOPYIIICHUI MTPH JIOKAIbHOM Pa3pyIleHUH.

I1.4 PacueT B KBa3uCTaTUYECKOM MOCTAHOBKE

11.4.1 (Ilpun.b) PacueTrHbIil aHaIM3 3alIUTHI OT MPOTPECCUPYIOMIETO 00-
PYIIEHUS B KBa3UCTAaTUUECKON MOCTAHOBKE BKIIIOYAET CIEAYIOIIUE MPOIEay-
pHI:

- TI0 PUHATHIM HAa HAYaJIbHOW CTaJUU B COOTBETCTBUU C MEPBUYHON (pu-
cyHok |l.1, a) u Bropuunoii (pucynok ll.1, 0) pacueTHbIMU cxemMaMu Ompejie-
JsSeTCsl HANPSIKEHHO-Ae()OPMUPOBAHHOE COCTOSIHUE B DJIEMEHTaX KOHCTPYK-
TUBHOM CUCTEMBI IIPH YCIOBUIX HOPMAJIbHOU IKCILTyaTalluu;

- B MEPBUYHON PACUETHOM CXEME BBIKIIIOUACTCS OJIMH M3 BEPTUKATHHBIX
WJIU TOPU3OHTAIBHBIX HECYIIUX JIEMEHTOB (CEUEHUM) U CTPOSITCS BTOPUYHBIC
pacyeTHBIE CXEMBI C MCKJIIOYEHHBIM 3JIeMeHTOM nepBoro (pucyHok Il.1,8) u
BTOpOro ypoBHs (pucyHoK |l.1, ). ITpu 3TOM Harpy3ku BO BTOPUYHOI pacyer-
HOW CXeMe MPUHMMAIOT B COOTBETCTBUU ¢ pasaenom 1.2 (6). MraoBeHHOE
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ylajJeHue BBIKII0YaeMOro 3JIeMEHTa MOAETUPYETCS] YCHIUSAMU, ONPEIEICHHbI-
MU B 3TOM 3JIEMEHTE MPHU pacyeTe Mo NEePBUYHOM pacUeTHOU cxeme, MpHUKia-
JLIBAEMBIMU BO BTOPHUYHOM pacueTHOM cxeMe ¢ oOpaTHBIM 3HaKoM. B ciydae,
€CJIM TPU BCEX BO3MOXKHBIX CIEHAPHUSIX 0COOOr0 aBapUTHOTO BO3/IEHCTBHUS
(ynaneHus: OTHOTO U3 KOHCTPYKTHBHBIX 3JIE€MEHTOB) JOTPYKEHUE KOHCTPYK-
TUBHOM CHCTEMBI COOPYXEHHUSI HOCUT MOCTENECHHBIH CTaTUYECKUM XapakTep,
HaIpUMeEp OCaJKa OCHOBAHMS MPU 3aMauMBAHUM, BHI3BAHHOM MPOPHIBOM KOM-
MyHuKauuid (yuutbiBaemas cormacHo CIT 296.1325800, CIT 21.13330,
CII116.13330), ycunusi, 1€MCTBOBABIINE B BBHIKJIIOYAEMOM 3JIEMEHTE MPHU pac-
YyeTe 0 MEPBUYHOM PACUYETHOM CXEME, BO BTOPUYHOM PACUETHOM CXEME JI0-
MycKaeTcs MPUHUMATh PaBHBIMU HYJTIO;

- MPOBOJIAT pacueT KOHCTPYKTUBHOM CHCTEMBI C yJaJICHHBIM 3JIEMEHTOM
0 BTOPUYHOM  pPACUYETHOM CXEME U  ONPEACHSAIOT  HAIpPsHKEHHO-
ne(OPMUPOBAHHOE COCTOSIHUE B 3JIEMEHTaX KOHCTPYKTUBHOW CHCTEMBI, BO3-
HUKAIOIee NPH JIOKAJIBHOM pa3pyLICHUH (BBIKIIOYEHUH HECYILErO JIEMEHTA);

- ¢ yueToM TpeboBaHuil, n3noxkeHHbIx B M. |1.1.2, mpoBoasaT KpuTepuaib-
HYIO IPOBEPKY HECYIIEH CIIOCOOHOCTU 3JE€MEHTOB KOHCTPYKTUBHOM CHUCTEMBI
JUIsE 0COOOro MpPEeAENbHOTO COCTOSIHUS KOHCTPYKLIMH IO HOPMAJbHBIM U
HAKJIOHHBIM CEYEHUSIM, a TAKKe JUIsl y3JI0B CONPSIKEHUS 3JIEMEHTOB KOHCTPYK-
TUBHOW CHUCTEMBI MKy coboii. B ciyuae, ykazannom B 11.1.4 (mpu G6ombimx
nporudax), cieayeT paccMaTpuBaTh padOTy MEPEKPBITHI HaJ yJaJIeHHOW KO-
JIOHHOU (IIMJIOHOM, CTEHOM) Kak paboTy 3JIEMEHTOB BHCsYel cuctemsl. [Ipu
3TOM JOJDKHA OBITh KOHCTPYKTHBHO OOecreueHa BO3MOXKHOCTh BOCHPUSATHSA
BO3HUKAIOIINUX TOPU30HTATBHBIX YCHIINH;
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Pucynok 11.1- IlepBruHas pacueTHas cxema rmepBoro (a) u BToporo (6)
YPOBHsI, BTOPUYHAs pacueTHasi cxema MepBoro (6) U BTOPOro (2) ypoBHs

- €CJI B MPOLIECCEe KPUTEPUATbHON MPOBEPKHU YCIOBUE MPOYHOCTH B Ka-
KUX-TH00 ceueHusix (y3iax, CBA3sX) HE BBIMOJIHSIETCS, TO IPOBOASAT KOPPEKTHU-
POBKY BTOPUYHOW PACUETHOM CXEMbI, B KOTOPOU HUCKIIFOYAKOTCSA 3T CECUCHU,
MPOBOJIAT MEpPEPACUET KOHCTPYKTUBHOM CUCTEMBI U BHOBb MPOBEPSIOT YCIOBUS
MPOYHOCTH ceueHui (y3J10B, CBsI3Ei);

- €CJIM HE IPOUCXOJUT CXOIMMOCTh UTEPALIMOHHOTO ITPoLiecca, TO HApyIIAeTCs
YCIJIOBHE NMPOYHOCTH, U HACTYIAET MpOrpeccupyloiee oOpyiieHue.
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[1.5 Pacuer knuHeMaTHUYE€CKUM METOJIOM TE€OPUHU MPENETHHOTO PABHOBECHS

11.5.1 (ITpun.B) Pacuer npu kaxaoil BEIOpaHHOM pacyeTHON CXEMe BbI-
MOJIHSAIOT CJIETYIOUTUM 00pa3oM:

- 3aJ1al0T HauboJee BEPOSTHBIE MEXAaHU3MBI pa3pyIICHUS 3JIEMEHTOB CO-
OpYKEHHMsI, TMOTEPSBIIMX OMOpYy (3a7aTh MEXaHW3M pa3pylICHUS—03HAYACT
OTIPEJICIUTh BCE pa3pylllaeMble CBSI3M, B TOM 4HUCJIe U 00pa3oBaBIIMECS ILia-
CTUYECKHUE IIAPHUPBI, 1 HAUTH BO3MOXKHbIE 0000IICHHbIE TIepeMeIlieHUus Wi 110
HANPAaBJICHUIO YCUJIMM B ATHX CBS3sIX);HanbOo0ee BEPOATHOMY MEXaHU3MY pas-
PYIIEHHUS] COOTBETCTBYET MUHUMYM MOTEHIIMAIBHON SHEPTrUM KOHCTPYKLIUU Ha
BO3MOYHBIX (0000ILIEHHBIX) TEPEMELICHUSX;

- 7Sl K&KIOr0 M3 BBHIOPAHHBIX MEXAaHHW3MOB pa3pylICHUs! CIEeIyeT OIpe-
JICNIUTh TIPEJIeIbHBIEC YCUIIHS, KOTOPbIE MOTYT OBITh BOCIPUHSTHI CEUCHHUSIMU
BCEX MJIACTUYHO Pa3pylIaeMbIX 3JIEMEHTOB U CBS3EH Sj, B TOM UKCIIE U MJIACTH-
YEeCKUX LIIapHUPOB;

- HaxoJsTcsl paBHoAeHcTBytomue Gj BHEIIHUX CHUJI, IPUJIOKEHHBIX K OT-
JICJIbHBIM 3BEHBSM MEXaHHU3Ma, TO €CTh K OTJEIbHBIM HEpa3pyllaeMbIM dJe-
MEHTaM WJIM UX YacTsIM, U MIEPEeMEIICHUS 110 HAITPABJICHUIO UX JIeHCTBUS Uj;

- ompenessitoT padoTel BHyTpeHHUX cuia W u BHemHux Harpy3ok U Ha
BO3MOKHBIX [TEPEMEILEHUIX PAaCCMaTPUBAEMOT0 MEXaHU3Ma!

W=>Sw, (11.1)
U=>Gu; (11.2)

- IIPOBCPAIOT YCIIOBUC PABHOBCCHUA
W >U. (11.3)

11.5.2 Ecnu mipu kakoi-mb0 pacyeTHOM CXeMe YCJIOBHE paBHOBECHS HE
BBIIIOJIHAETCS, TO CIEAYET IMPOBECTH YCUJIIEHHE KOHCTPYKTHBHBIX 3JIEMEHTOB,
100 C TOMOIIBI0 MHBIX MEPONPUSITHI (HATpUMED, YIECTh pabOTy HEHECYIIHX
AJIEMEHTOB B PacyeTHOM cxeMe) JOOUTHCS BBINOJIHEHMs YCIOBHs PaBHOBECHS
(cM. rasy ).

[1.5.3 B Hecymux BepTUKaIbHBIX JI€MEHTaX, HE PACIIONIOKEHHBIX HAJl 30-
HOM JIOKQJIBHOTO Pa3pyLICHMS, BO3AECHCTBUE OT JOKAJIBHOTO Pa3pyLICHUS NIPHU-
BOAUT K YBEIMYECHHMIO HANpsDKeHUH U ycunuid. HeoOXoaMMO BBITIOJIHUTH MPO-
BEPKY HECyIel CIOCOOHOCTH 3THX AJIEMEHTOB.

11.6 PacueT B nuHaMHU4YECKON ITOCTAHOBKE

JlunaMuyeckuii pacyeT B HEJIMHEWHOM MOCTAaHOBKE BO BPEMEHHOU o0a-
CTH CJIEIYET BBIMOJHATH B MPOTPAMMHBIX KOMILUIEKCAX, PEATU3YIOMIUX METOJ
KOHEUHBIX 3JIEMEHTOB M CXEMBbI MIPSIMOT0 UHTETPUPOBAHUS 110 BPEMEHU (SIBHBIC
WJIM HESIBHBIC) YPaBHEHUN JTUHAMUKH.

Pacuer mpousBOAHMTCS C y4eTOM 3HAYUMBIX 3PHEKTOB PU3NUECKOM, T€O-
METPUYECKOM WM  KOHCTPYKTUBHOW  HEJIMHEWHOCTEM NpPU  paspylie-
HUU/OOPYIICHUH OTJCIBHBIX YaCTeH KOHCTPYKITUH.

B pacuetHOl cxeMe cleayeT YYMThIBaTh Kak OOIlKe, TaK W JIOKAJIbHBIC
HECOBEPILEHCTBA KOHCTPYKIIMH, BKIJIIOYasl MOTMOb 3JEMEHTOB MO AJIUHE, OT-

KIIOHCHHUHU TI'COMCTPUU CEYEHMU COIJIACHO HOpMaTHBaM Ha IMPOCKTHUPOBAHHEC U
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U3TOTOBJICHHE TIPU MOJEIUPOBAHUH dJIEMEHTaMU 000JI0Y€YHOTO U 0OBEMHOTO
THUIIA.

[IpumeHsieMble MOJENM MaTEpPUAIOB JODKHBI KOPPEKTHO paboTaTh Jis
CTaJui TUIaCTHYECKOro AeOpMUPOBAHUS, TPEUIMHOOOPA30BaHUsI U pa3pylie-
HUS JUIsl CTEP>KHEBBIX M 000JIOYEHYHBIX KOHEYHBIX 3JIEMEHTOB, PEAM30BBIBAThH
MPOLIETYPhI OLIEHKH HECYIIeH CrTOCOOHOCTH Ha TpeOOBaHUS HOPMATUBHBIX J10-
KyMEHTOB. J1J1s1 00b€MHBIX KOHEUHBIX 3JIEMEHTOB CIIEIyEeT MPUMEHSITh MOJIEIH,
KOPPEKTHO OTpakarolue paldoTy MaTepuajga Mpu CIOKHOM TPEXOCHOM
HaNPsHKEHHO-1e(OPMUPOBAHHOM COCTOSIHUU IO TPOYHOCTHBIM U Jiehopmariu-
OHHBIM KPUTEPUSIM.

Juarpammbsl 1eOpMUPOBaHUS MPUHUMAIOTCS HA OCHOBAaHMM HOPMATHBHBIX
JOKyMEHTOB, cBOJIOB mpaBui, 'OCToB win 1abOopaTOPHBIX HCHBITAHUN MPHU
COOTBETCTBYIOIIEM OOOCHOBAHUH.

B 3aBMCUMOCTH OT TUIIOB MCIIOJIB3yEMBIX KOHEUHBIX JIEMEHTOB JUIS Me-
TaJNIMYECKUX KOHCTPYKLIMH HEOOXOAMMO HCIOJb30BaTh (€CIM HET MHPSAMBIX
WHBIX YKa3aHUI pa3paO0TYNKOB MPOrPAMMHBIX KOMIUIEKCOB):

- WHXKEHEpPHYIO JuarpamMmy JedOpMHpPOBaHUS, TMPEACTaBICHHYIO B
CII16.13330, ni1st CTEpKHEBBIX KOHEUHBIX AJIEMEHTOB;

- CKOPPEKTUPOBAHHYIO JuarpamMmy JehOpMHUPOBAHHUS B HCTUHHBIX
HaMpsDKEHUSIX U JaedopManusax i 000JI0YEUHBIX M OOBEMHBIX KOHEYHBIX
AIIEMEHTOB.

JIns 5keyie300€TOHHBIX MaTepuagoB UCIOJIB3YIOTCS AuarpaMmmbl aedop-
muposanus o CI163.13330.

B nononnenue k nuarpamme neopMupoBaHUs I OOBEMHBIX KOHEY-
HBIX 3JIEMEHTOB JIOJDKHBI YUUTBHIBATHCS COOTBETCTBYIOLIME MOBEPXHOCTH TEKY-
YECTH W pa3pyllieHus IJisi TPEXOCHOTO HaIpsSKEHHO-Ie(POPMUPOBAHHOTO CO-
CTOSIHMSI, OTPaKaroIIKE JCHCTBUTEIBHOE MOBENCHUE MaTepuayia Il CTaaui
TPEIMIMHOOOPa30BaHMsl, TNIACTUYECKON PabOThI U pa3pyIICHHUS.

VY4eT mapaMeTpoB IMHAMHYECKOTO YIPOUYHEHUS M YKECTOUYEHMs Mare-
pUanoB KOHCTPYKUMU TPOU3BOJUTCS HAa OCHOBAaHUU JAHHBIX CHEUUAIBHBIX
TEXHUYECKUX YCJIOBHM, MO JIA0OPATOPHBIM MCIBITAHUSM MATEPUAJIOB WIH MPHU
COOTBETCTBYIOILIEM OIIBITE HAYYHO-TEXHUYECKOIO CONPOBOXKACHUS IO CIIpa-
BOYHBIM MaTepuasaMm. JJaHHble mapaMeTphl B 3arac HeCyIllel cnocoOHOCTH J10-
MyCKAETCs HE YUYUTHIBATb.

Pacuer kOHCTpYKIMI MPOU3BOAMUTCS B TPH dTANa:

Oran 1. IlonydyeHrne KOPPEKTHOTO HAMPsHKEHHO-AE(OPMUPOBAHHOIO CO-
CTOSIHUSI KOHCTPYKLIMA HA MOMEHT BPEMEHU Tepe]l 0TKa30M 3jeMeHTa. Pacuer
MPOU3BOAUTCS JTHUOO B CTATUYECKON MOCTAHOBKE, JTMO0 B JUHAMUYECKON HEU-
HEWHOMN NOCTAHOBKE C IOCTENECHHBIM JIMHEMHBIM HAarpy>KCHUEM Ha IPOMEXKYT-
K€ BPEMEHHU JOCTATOYHOM JJIsl HUBEIMPOBAHUS JUHAMUYECKUX dPHEKTOB UITH
C TIOBBIIIIEHHBIM JIEMITI(PUPOBAHUEM.

Oran 2. UHunuupytoiiee BO3ACHCTBUE. Y JaJI€HUE PJIEMEHTa KOHCTPYK-
U1 B TMHAMUYECKOW HEJIMHEMHOW MMOCTAHOBKE 3a ITPOMEKYTOK BPEMEHU PaB-
HbIi 1/10 ocHOBHOTO TIepro/1a COOCTBEHHBIX KOJICOAHUHN yIausieMoro dIeMeHTa

IIpHU COOTBCTCTBYIOIICM PACYHCTHOM 000CHOBaHUU JOITYCKaCTCsA KOPPCKTHUPOB-
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Ka YKa3aHHBIX 3HAYCHUMU.

Oran 3. JluHaMuueckuid pacdeT KOHCTPYKIIMU C YJAJICHHBIM 3JIEMEHTOM
B HEJIMHEHHOW MOCTaHOBKE METOJAMHU MPSMOTO MHTETPUPOBAHUS ypaBHEHUH
JTUHAMHKH BO BPEMEHHU B SIBHOW WMJIM HESBHOH MOCTAHOBKAX CO CTaHIApTHBIMU
napaMmerpamu JaeMidupoBanus. PeKOMEHIyeMble 3HAYCHUS TPECTABJICHBI B
tabmutie 11.1, Ho MOTYT OBITh CKOPPEKTHPOBAHBI IPU COOTBETCTBYIOIIEM 000C-
HOBaHUH.

Ta6nuna 1.1 — Pekomenayempie mapamMeTpbl OTHOCUTEIHHOTO JeMI(pupoBa-
HUS

Tur KOHCTpYKIIMHU OTHOCUTENBbHOE NeMII(hUPOBaHNE

CranpHble KOHCTPYKIIMU HA OOJITOBBIX | 5%
CPE3HBIX COCTMHECHHUSIX

CranpHble KOHCTPYKIIMM Ha cBapke | 2%
WM QPUKIIMOHHBIX OOJTaX

Kene300eToHHBIE KOHCTPYKITUU 5%

B xauecTBe 0a30BBIX KPUTEPUEB OTKA3a 3JIEMEHTOB HA 3Tare AUHaAMUYe-
CKOT'O pacyeTa MOXHO BBIIEIUTH JIBE TPYNIbL: Ae(POPMALMOHHBIE U POYHOCT-
HBIE.

B kadecTBe NPOYHOCTHBIX KPUTEPUEB MPUHUMAIOTCS TPeOOBaHUS IO
OTPAaHUYECHHUIO TJIABHBIX WJIM 3KBHUBAJIECHTHBIX HAIPSKEHUM, COOTBETCTBYIOIIUX
TOYKaM IMOBEPXHOCTU Pa3pyIICHHUs MaTepuaa, a TAakKe BBIOJTHEHUE TpeOoBa-
HU HOPMATHBHBIX JOKYMEHTOB M CBOJOB IMPAaBWJI MO KOHCTPYUPOBAHUIO IJIS
CTEP>KHEBBIX U O0O0JIOYEUHBIX AJIEMEHTOB M0 HOPMAJIbHBIM M HAKJIOHHBIM Ce-
YEHUSIM.

B kauectBe nmedopmarimoHHBIX KPUTEPUEB MPUMEHSIOTCS OTpaHUYCHHUS
IO TJIABHBIM WJIM KBUBAJICHTHBIM Jie(hOpMaIIHsIM.

Y CcTOHYNBOCTh 2JIEMEHTOB MpU Pa30MEHUU HAa HECKOJBKO JIEMEHTOB Ha
npoJeT (He MeHee 4—6) U BBEICHUH JIOKAJIbHBIX HECOBEPILIEHCTB JOMYCKAETCs
HE MPOBEPSAThH.

[ToTepsiBiIMie HECYIIYIO CITOCOOHOCTh MM YCTOMUYUBOCTh JIEMEHTHI, TTPU
COOJIIOJIEHUU MPOYHOCTHBIX U Je(DOPMAIMOHHBIX KPUTEPHUEB, AOMYCKAETCS HE
MCKJIIOYATh U3 PACUETHOM CXEMbI Ha 3Tare JMHAMUYECKOro pacyeTa, yYuThIBas
BO3MO>XHOCTh OTPAHUYEHHO MEPEaBaTh YCUIHS Yepe3 HUX.

V351bl CONPSKEHUS ANEMEHTOB KOHCTPYKIIMA, €CJIM OHHU SIBHO HE BKIIIO-
YEHBI B PACUCTHYIO MOJIEIIb, JTOJHKHBI OBITH TIPOBEPEHBI Ha TPOYHOCTH COTJIAC-
HO HOpMaM Ha MPOEKTUPOBAHKUE HAa BOZHUKAIOIINE B HUX YCHUIIHS.

[Ipouecc nepopmupoBanmst MOKET TOUTH 1O ABYM PACUETHBIM BETBSM:

- CTaOWIM3aIlus CUCTEMBI TMMOCJIe WHUIIMUPYIOMIETO BO3ACHCTBUS, OO0
1ocJie 0TKa3a psjia AIEMEHTOB;

- IOCJIEIOBATENbHBIM OTKA3 TPy 3JIEMEHTOB, MPUBOSIINI K MOTHOMY
OOpYIIEHHUIO BCEH KOHCTPYKIIHMH.

B kadecTBe KpuTepHeB CTAOMIM3AIMN PEKOMEHAYIOTCS CIIETYIOIIHE:
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- CTaOWJIM3aIUIO MEepEMEIICHUI MO BCeil CUCTeMe Mocie IMpolecca JTH-
HaMHU4€ECKOro Je(OpMUPOBAHUS HA 3HAUMMOM IPOMEXKYTKE BPEMEHH;
- cTaOMIIM3aLKs YCUITUH B DJIEMEHTAaX;
- cTabunu3anus MIACTUYECKUX Aedopmannii Ha ypOBHE HM)KE KPUTHYE-
CKOT0;
-IaICHUEe KMHETHUYECKON 3HEPTUU BCEM CHUCTEMBI 10 HYJIEBBIX 3HAYCHUUI
Ha 3HAYUTEIbHOM BPEMEHHOM IIPOMEXKYTKE.
BpeMeHHON MHTEpBaj TUHAMUYECKOI'O pacyeTa CIeAyeT YBEIUYUTh MPHU
pocte nedopmariuii, yCUiInil 1 mepeMenieHnii BO BpeMEHH;
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1l KOHCTPYKTUBHBIE MEPOINPHUATHUSL 1IO 3ALIUTE
3JAHUN U COOPYXEHMUU PA3/IMYHBIX KOHCTPYKTHBHDBIX
CUCTEM OT ITPOI'PECCUPYIOHIEI'O OGPYHIEHUA

11.1 O0ume nomoxxeHus

[11.1.1 (8.1) OcHOBHBIMH KOHCTPYKTUBHBIMH MEPOIPHITHIMH I10 3aIUTE
3IaHUNA U COOPY>KEHHI OT MPOTrPECCUPYIOLIET0 OOpYIIEHUs SBIISETCs o0ecIie-
YeHHE:!

- HEOOXOAMMOM Hecylell CIOCOOHOCTH KOHCTPYKTHUBHBIX 3JIEMEHTOB H
COCIMHEHUN MEKIY HHUMH IIPU aBAPUMHOW CUTYAllu¥, BBI3BAHHOU yAAJICHUEM
OJTHOTO WJIM HECKOJIbKUX HECYLIUX 3JIEMEHTOB;

- pa3BUTHS TUTACTUYECKUX J1ehopMaluii B COETUHEHHUSIX KOHCTPYKTUBHBIX
DIIEMEHTOB;

- B IUIIIOHOYHBIX COEIMHEHMSX MPOYHOCTH OTAEJIbHBIX IIMOHOK Ha Cpe3 B
1,5 paza Bblllie UX MPOYHOCTU HA CMSITHUE;

- B OOJITOBBIX COEAMHEHHUSAX MMPOYHOCTU OTAENbHBIX 00JITOB Ha cpe3 B 1,1
pasa BBIIIE UX POYHOCTH HA CMSATHE;

- IUTACTUYHON pabOThl CBAPHBIX COEMHEHUHN B MPENEIbHOM COCTOSHUM B
coorBeTcTBUM ¢ CIT 16.13330 u CII 266.1325800;

- JIOCTaTOYHOCTH JUIMHBI 30H aHKEPOBKU apMarypbl Ipu €€ padoTe Kak
CBs3W caBura u pactsokeHuss B cootBerctBUM ¢ CII 63.13330 wu
CI1266.1325800;

- B CEUEHMSIX HAJIPOEMHBIX MEPEMbIUYEK, OaNOK, pUreiei, MIUT B Ipe-
JI€IbHOM COCTOSTHUM pa3pylIEHUs MO U3rudy, a HE 1Mo Cpe3y.

[11.2 MHOro3Ta)KHbIE KAPKACHBIE 3JaHUS

I11.2.1 (Tlpunoxxenue J[.1) YcranaBnuBarT, Ipu HEOOXOIUMOCTH, BHYT-
PEHHHUE CBSI3U B YPOBHE KaXKJIOI'O NMEPEKPHITUS WM MOKPHITUS B IBYX B3aUMHO
NEPHEHANKYIAPHBIX HAMpPaBJICHUSIX, OOCCIEUYMBAIOIINX HECYIIYI0 CIOCO0-
HOCTh JMICKOB MEPEKPHITHI MPU PACTSHKEHUU U CABUTE M paOOTAIONINX HA BCEH
mHe (pucyHok I11.1).

111.2.2 (ITpunoxkenue [.2) YcranaBnuBaioT KOHTYpHBbIE mnepudepuiiHbie
CBSI3M Ha PACCTOSTHUU He Oosiee ueM 1,2 M OT Kpas B KaXJIOM MEPEKPHITHH WITH
HOKPBITUM. DTUMHU CBSI3SIMH CJIEyeT OOecrnedyuBaTh HECYIIYI0 CIIOCOOHOCTb
JIMCKOB TIEPEKPHITUNA U MOKPHITUM MPU pacTsHKEHUU U caBure. CBS3U clieayeT
MPOCKTUPOBATh HA OCHOBAHWU pacueTa Ha BOCIPHUATHE PACTATHUBAIOIIUX YCH-
nuit ogHoM cBs3bio He MeHee 10 kH (1 Tc) Ha 1 MOTroHHBIN M KOHTYpa 37aHus.

111.2.3 (Ilpunoxenue [1.3) YcraHaBIuMBarOT TOPU3OHTAIBHBIE CBS3U TIO
Hapy>XHbIM KOJIOHHAM WJIM CT€HaM B TMpelesiaX MEPEeKPBITUM W TMOKPBITHSL.
DTUMU CBSI3IMH CIIETyeT 00eCreurBaTh BOCIPUATHE YCUIIUNA PACTSIKEHUS HE
menee 20 kH (2 Tc) va 1 moronnsiii M (acana 3manusl.
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Pucynoxk I11.1- Bo3mosxHast cxeMa pacnoioxKeHHs! CBA3€l B MHOTO3TAKHOM

KapKaCHOM 3J1aHUM:
1 — cBsI31 IO YTTIOBBIM KOJIOHHAM; 2 — KOHTYpPHBIE CBSI3U; 3 — BHYTPEHHHE CBSI3H;
4 — BepTHKaJIbHBIE CBSI3U; S — TOPU3OHTAJIBHBIE CBSI3U 110 BHELTHUM KOJIOHHAM WJIM CT€HaM

111.2.4 (ITpun.J1.4) YcraHaBnuBarOT BEPTHKAIbHBIE CBSI3U, KOTOPHIC CBSI-
3BIBAIOT KOJIOHHBI KapKAaCHOTO 3JaHUS WU COOPY>KEHMS Ha BCIO €0 BBICOTY.
OTH CBA3M CIIEyET PACCUUTHIBATH HA PACTITUBAIOLIEE YCUIIUE, PABHOE 3Haye-
HUIO OCEBOW MPOAOJIBHOM CHIIBI, KOTOpas NEUCTBYET B KOJIOHHE JIOOOTO W3
ATa)EW MPU OCHOBHBIX COYETAHUSX HArpy30K. CTBIKOBKY CBSI3€M HE JOITyCKa-
€TCsl BBIIOJHATH B OMOPHBIX Y3/1aX M CEPEJAMHE BBICOTHI KOJIOHHBI. X peko-
MEHJy€eTCsl BBIMOJIHATH Ha 1/3—1/4 BBICOTHI ATaXa.

111.2.5 (ITpun.J(.5) Hnst oGecrieueHuss 00beIMHEHUS 0aJlOK C TIEPEKPBITH-
€M pPACUETHBIMH CBS3SIMU (Hampumep, AJIA CTaJekKele300€TOHHOrO MepeKpbI-
TUS) CIEAyeT MPEeIyCMOTPETh OOBEAMHEHHE CTAIBHBIX 0AJOK C MOHOJUTHBIM
NEPEKPHITHEM C TOMOIIBIO CTAA-00JITOB WM CHEIHATBHBIX YIOPOB B COOTBET-
ctBuu ¢ TpedoBanusmu CII 266.1325800.

111.2.6 (ITpun.J1.6) ObecneunBarOT KECTKOE COMPSKEHHE 0aloK ¢ KOJOH-
HaMU MUHMMYM OJTHOTO HaIlpaBJICHUS.

111.2.7 (TTpun./1.7) BBoaAT B HECYIIyI0 CHCTEMY MHOTO3TaKHOTO 3IaHUS
WM COOPYXKEHUS ayTpurepHbie KOHCTpYyKIuu (pucyHok 111.2, a) B Bune cucrem
MEPEKPECTHBIX CIUIOMIHBIX WU CKBO3HBIX (pepMm (pucynok 1.2, 6, B), paccun-
TaHHBIX HAa BOCHPUSTHE YCUJIUH, ONMPEEISIEMbIX B COOTBETCTBUU C PE3yJIbTa-

TaMH Pacy€TOB MO0 MEPBUYHON U BTOPUYHOM PACUETHBIM CXEMaM.
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Pucynok I11.2—Cxema pacrnonoxeHus: ayTpUrepHbIX KOHCTPYKIH (a)

Y TUIIBI 3TUX KOHCTPYKILIHMH CIIOMIHOTO (6) UM CKBO3HOTO (8) CEUCHMS,
1 — sap0 KEeCTKOCTH; 2 — KOJIOHHBI; 3 — pUTeNd; 4 — ayTpurepHas KOHCTPYKIIUS

111.2.8 (8.2) IlpeaycmaTpuBarOT IOMOJHUTEIbHBIE KOHCTPYKTHBHBIC Me-
POTIPUSITHS 1711 MOHOJIUTHBIX KEJI€300€TOHHBIX 3/IaHUN U COOPY>KEHUIA:

- o0ecrieyeHue BOCIPUATUS BEPTUKAIBHBIMU CBSI3SIMH MEXIY HU30M KO-
JOHH (TIUJIOHOB, CTE€H) W TMEPEKPHITUAMH (OaTKaMu, PUTEIISIMH) PACTATHBAIO-
IIMX YCUJIMH, ONpeAeNIeHHBIX B pe3ylibTaTe pacueroB, HO He MeHee 10 kH (1
TC) Ha M" TPY30BOM IJIOIIAU ATOW KOJIOHHBI (ITUJI0OHA, CTEHBI);

- IOKPBITUE U MEPEKPBITHUS CIEAYET CBA3BIBATH C KOJIOHHAMU (MHJIOHAMM,
CTeHaMu, OaJIKaMH, PUTEIISIMH ) PACUETHBIMU CBSI3SMH;

- MUHUMAJbHYIO IUIOLIAJh CEYEHUS TOPU3OHTAIBHON apmaTypbl (CyM-
MapHOM sl HKHEH U BepXHEH apMaTypbl) B MOHOJMTHBIX KeJ1€300€TOHHBIX
MEePEKPBITUAX U TTOKPHITUAX, KaK B MPO0JIBHOM, TaK U B MOMEPEYHOM HAIMpPaAB-

JIEHUH, clieyeT nmpuHuMarh He MeHee 0,25% montanu ceuenus: 6erona. [lpu
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TOM HEO0OXOIUMO OOECTEeUUTh HEMPEPHIBHOCTh YKa3aHHOW apMaTyphl U CThI-
KOBKY (B TOM YHMCJI€ TIpU BO3MOXKHOM W3MEHEHUHU PacueTHOW CXeMbI pabOThI
MEPEKPBITHSI WM TOKPBITUS B PE3yJbTaTe JOKAIBLHOTO Pa3pyIICHHs) B COOT-
BETCTBUU C TPEOOBaHUSAMH JACHCTBYIONTNX HOPMAaTUBHBIX JOKYMEHTOB.

111.2.9 (8.6) [ns 31aHMii ¥ COOPYKEHUI CO CTAlbHBIM KapKacoM Ipeay-
CMaTPHUBAIOT CJICAYIONIHE TOMOTHUTEIbHBIC KOHCTPYKTUBHBIC MEPOTIPUSITHS:

- TIpU TPOCKTHPOBAHWH CTATBHBIX KOHCTPYKIHUU CIIEIyeT HCKIIOYHUTH
BO3MOXXHOCTh XPYTIKOTO pa3pylIeHUs] KOHCTPYKTUBHBIX 3JIEMEHTOB U UX y3JI0B
c cobmoaenuem TpedoBanuii, n3noxkeHHbIX B CIT 16.13330, nis uckimodeHus
COUYETaHMsI HEOIArONPUSTHBIX (PaKTOPOB;

- UIsl oOecrieueHus TNIaCTUYHON pabOThl KOHCTPYKTUBHOM CHUCTEMBI Clie-
JyeT IPUMEHATHh MaJOyTIEPOAUCThIE U HU3KOJIETHPOBAHHBIE CTAId C OTHOCH-
TEJIbHBIM YUIMHEHHEM He MeHee 20%;

- JUTSI TIOBBILIICHUS MTPOCTPAHCTBEHHOM JKECTKOCTH ¥ YCTOWYHBOCTH K TPO-
IPECCUPYIOLIEMY OOpYIIEHUI0 KOHCTPYKIMHA CO CTaJbHBIM KapKacoM CIIETyeT
npenycmaTpuBaTh 3 (deKkTuBHYI0 cucteMy cBsizeld. CBSA3HM JMOJDKHBI OBITH 3a-
IPOEKTHPOBAHBI TaKUM 00pa3oM, YTOOBI OHM HE BBIKIIOYAINCH M3 PabOTHI U
JoTycKaiu 0e3 pa3pylleHHs] pa3BUTHE HEOOXOIUMBIX Aedopmanuii uis nepe-
pacnpeeNeHnss CHIOBBIX TOTOKOB MOCJE JOKAJIBHOTO pa3pyLIEHUs! OJHOTO U3
HECYIIUX JIEMEHTOB.

I11.3 KpynHonaHenbHbl€, KUPIIUYHbIE I KOMOMHUPOBAHHbBIE KOHCTPYKLIUU
3IaHUM U COOPYKEHUU

111.3.1 (ITpunoxxerne XK) YcTaHOBKA CHCTEMBI CBS3€H B KPYITHOIIAHEIb-
HBIX, KHPIUYHBIX 1 KOMOMHUPOBAHHBIX KOHCTPYKIHUSAX 3IaHUNA U COOPYKEHHM

B 00I1IEM CiTydyae MOXET ObITh BBIIIOJIHEHA 110 CXEME, PUBEICHHON Ha PUCYHKE
11.3.

Pucynox I11.3 — Cxema pacnosioxeHus CBA3€i B KPYITHOIIAHEIIbHOM 3/1aHUH .
1 - cBa3b MCIKAY MAaHCIAMU HAPYKHBIX U BHYTPCHHHUX CTCH; 2 — CBSI3b MCKAY MMPOAOJIbHbBI-
MU HApPY>KHBIMU HECYIIITMUMU CTCHAMM, 3 — CBA3b MCXKY NPOAOJIbHBIMA BHYTPCHHUMUAU
CTCHaAMU, 4 — cBSI3B MCKAY MMONCPECUYHBIMU U MPOAOJIbHBIMUA BHYTPCHHHUMU CTCHAMU
5 — CBsI3p MEX/Ty HAPYKHBIMU CTEHAMH W TUTUTAMH MTEPEKPBITHH; 6 — CBSA3b MEXKY TUTUTAMH
HCpCKpLITI/Iﬁ BJOJIb JJIWHBI 30aHUA, 7 — CBSI3b MCKAY IINIUTaMn HeperBITI/Iﬁ TIOMICPCK NJINHBI
31aHus
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[11.3.2 B pamkax ocCymiecTBICHHsS TOTOIHUTEIbHBIX KOHCTPYKTHBHBIX
MEPONPUATHNA JUIsl KPYNHOIIAHEIBHBIX 3JaHUM YCTaHABJIMBAKOT CIIEAYIOLIYIO
CUCTEMY CBSI3EH:

- TOPU3OHTAJIBHBIE B MPOAOJIBHOM M IIONEPEYHOM HAIIPABICHUSAX CBS3U
MEXy IUIMTaMU NEPEKPBITUN U MOKPBITUS, 00ECIEUNBAIOIINE HEOOXOAUMYIO
IPOYHOCTH JMCKOB MEPEKPBITHIA U TMOKPHITUS TP PacTsHKEHUH U casure (pu-
cyHok |11.4). ITpu aToM CBsI3U ClieyeT MPOSKTUPOBATh HA BOCIIPUITHE YCHITUHA,
ONPENIEIICHHBIX B COOTBETCTBUM C PE3YJIbTaTaMM pacdyeToB, HO HE MeHee 15 kH
(1,5 c) Ha 1 m mmpunsl 3nanus 1 10 kH (1,0 Tc) Ha 1 M qnuHb! 3gaHus (11
3nannid 6amenHoro tuna — He meHee 10 kH (1 Tc) Ha 1 M pa3mepa 31aHus B
maHe). PaccrosHue Mexay cBs3sIMU clieyeT Ha3HadaTh He Oonee 3,0 Mm;

N
S
P

Pucynox |11.4— Bapuantsl coelMHEHUS TUTUT IEPEKPBITUS C PUTEIISIMHU (a) U
MEX Iy co0oii (6)

- BEPTUKAJIbHbIE (MEXKIYITa)XKHbIE) CBSI3U MEXK]Yy HECYIIMMH CTEHOBBIMHU
NaHeIsIMU, OO0EeCIeUYnBaIOME HEOOXOAUMYIO MPOYHOCTh TOPU30OHTAIBHBIX
CTBIKOB CT€H W TEPEKPBITHIA Tipu pacTshkeHun u casure (pucyHok 111.5). Cire-
NyeT YCTaHaBJIMBaThb HE MEHEE JIBYX CBA3€H Ha CTEHOBYIO maHelnb. [Ipu sTom
€CJIM BHYTPEHHSISI CTEHA COCTOUT M3 HECKOJIBKHUX CTEHOBBIX MaHesel, 00beau-
HEHHBIX B UX BEPTUKAIBHOM CTHIKE BEPTUKAJIBHBIMHU CBS3SIMHU, TO TpeOyeTcs
YCTaHOBKA HE MEHEE JIBYX CBsI3€i Ha BHYTPEHHIOIO cTeHy. CBsI3U cleayer mpo-
€KTUPOBATh HA BOCIIPUATUE YCUIIMI, ONPEACIICHHBIX B COOTBETCTBUU C PE3YIIb-
TaTamMu pacueroB, HO He MeHee 25 kH (2,5 Tc) Ha 1 M AyMHBI CTEHOBOH MaHe-
1w,

- TOPU3OHTAJIBHBIE CBA3M MEXAY HABECHBIMH HAPYKHBIMH CTEHOBBIMHU
naHeas MU (TIOBEPXY) U BHYTPEHHUMU CTEHOBBIMH ITaHEJSIMH, BEPTUKAJIBHBIE
CBSI3U MEXIY HaBECHBIMH HApY>KHbIMH CTEHOBBIMHU ITAHEISIMU (IIOHU3Y) U ILJIU-
TaMU TMEPEKPHITUI, COBMECTHO OOECIEUUBAIOIINE YCTOMYMBOCTD MOJIOKEHUS
HApY>KHBIX CTEHOBBIX MaHeJIel U BKIIOYEHUE UX B pabOTy MpH JTOKAJIBLHOM pa3-
pyuieHuu. st OJHOMOJYJIBHBIX HAapy>KHBIX CTEHOBBIX IaHeNed Tpedyercs
YCTaHOBKA YETHIPEX CBS3EH — JIBE C IJIUTAMU NEPEKPHITUS, IBE C BHYTPEHHUMU
CTEHOBBIMM TIaHEIsIMU). JlJI1 ABYXMOYJbHBIX HapYyXHBIX CTEHOBBIX MaHeIel
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TpeOyeTCsl yCTAaHOBKA BOCHMH CBSI3€H — YETHIPE C IUIMTAMH MEPEKPHITHS (10
JIB€ Ha MOJyJIb) U YEThIpE C BHYTPEHHUMH CTEHOBBIMU MaHeNsiMu. [Ipu 3Tom
CBSI3U CIIEAYeT MPOEKTUPOBATh HA BOCHPUATHE YCUIIMU, ONMpPENENECHHBIX B CO-
OTBETCTBHH C pe3yJibTaTramMu pacdeToB, HO He MeHee 10 xkH (1,0 c) Ha 1 M

JJINHBI HaPYX(HOﬁ CTCHOBOU IIaHCJIN,
1-1
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Pucynox |11.5— BapuaHTt BepTUKaIbHBIX (MEKIYITAKHBIX) CBSI3EH

MCKAY HCCYINIMMU CTCHOBBIMU TMaHCIAMU.
1- BepTHUKaNbHAas CBSA3B; 2 — BHYTPEHHSSI CTEHOBAS MTAHENb; 3 — IJINTA TIEPEKPHITHS; 4 —
CBS3b C HAPY)KHOU CTCHOU

- ICCTHUYHBIC MAPIIHU U TUIOIIAJIKH CIIEIYET CBSI3bIBATh C BEPTUKAIBHBIMU
AIIEMEHTaMH, IOKPHITHEM WA TIEPEKPHITHEM PACUCTHBIMH CBSI3SIMU;

- TpeayCcMaTpuBaTh y4acTKH (CKpPBITbIE Oaliku), 3alPOEKTUPOBAHHBIC B
COOTBETCTBUH C TPEOOBAHUSMU TIO CTETICHW OTHECTONKOCTH, MPEIBSIBISICMBIMH
K HECYIIUM KOHCTPYKIUSM. DTH Y4aCTKU, UMEIOUINE apMaTypy, PacIOI0KeH-
HYIO C YBEJIMYCHHBIM 3alIUTHBIM CJIOEM, COSIUHSIOT BEPTUKAJIbHBIC HECYIUE
KOHCTPYKIIMM W 00ECIEeYrBalOT YCTOHYMBOCTH 3/IaHUSI MPH 3aIIUTE OT IPO-
rpeccupymomero oopymenus. KonumyecTBo 1 MecTa pacronoXeHus: apMaTypbl
OIIPEISNIIOTCS pacueToM. B cityuae mpuMeHeHHUs] COOPHBIX IUIUT TEPEKPBITHS,
B KOTOPBIX HET TaKOH apMarypbl, HEOOXOJAUMO YCTpauBaTh CHECIHATbHBIE MO-
HOJIMTHBIC y4acTKu (cM. pucyHok I11.5).
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111.3.3 (8.4) Jlnsg KupNA4YHBIX 3MaHUH U COOPYKCHHUU MPEAyCMaTPHBAOT
CJIeIyIOUIUE AOMOTHUTENIbHbIE KOHCTPYKTUBHBIE MEPOIPUSITHS:

- Ha KaXJOM 3Ta)ke M0 NEePUMETPY 3JaHusl CIEIYET YCTpauBaTh MOsIC ap-
MUPOBAHHOM KJIAJAKW MEXK]y BEPXOM HAANPOEMHBIX MEPEMbIUEK U HU30M Iie-
pekpbiTus. Ecu HU3 MepeKkpbhITUsl COBMAAAET C BEPXOM HAAMPOEMHBIX Tepe-
MBIYEK, TO IEPEMBIYKA HEOOXOJIMMO BBIMOIHATH MOHOJIUTHBIMU KEJI€300€TOH-
HBIMH U HEMPEPHIBHBIMU 10 BCEMY KOHTYPY HapYy>KHBIX WJIM BHYTPEHHUX CTEH,
T. €. He0OXOJUMO YCTpauBaTh HEMPEPHIBHBII MOHOJIMTHBIN Kele300eTOHHBIN
HosIC TI0 TUIY aHTUcercMmmuueckoro (pucyHok I11.6). Tpebyemyro miomanb ap-
MaTypbl KJIaJAKA 1 MOHOJIUTHOTO TOsICa CIIEAYET ONPENEIATh PACUETOM;
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Pucynox I11.6 — BapuanTts! ycTpoiicTBa apMHUPOBAaHHBIX MOSCOB U aHKEPOBKH

IUTAT NEPEKPBITUS.
a, 6 — apMOKUPIIUYHBIC TI05ICA; 8, 2, 0, € — )KeJIe300€TOHHBIE Mosca

- TOJIIIMHY BHYTPEHHUX HECYIIMX KUPHUYHBIX CTEH U BHYTPEHHETO CJIOS
HECYIIUX HapY>KHbIX CTEH CIEQyeT NPUHUMATh MO pacuery, Ho He MeHee 380
MM;

- CllelyeT MpeaycMaTpuBaTh TOPU3OHTAIbHBIE B IPOJOJBLHOM U MONEepey-
HOM HAampaBlICHUSIX CBSI3U MEXIY TUIMTAMU MEPEKPBITUI U MOKPBITHS, 0OecTie-
YUBAIONINE HEOOXOAMMYIO MPOYHOCTh JUCKOB MEPEKPHITUNA M MOKPBITUSA TIPU
pactsbkeHnn u casure (cM. pucyHok 111.4). ITpu 3ToM CBsI3u clieayeT IPOCKTH-
pOBaTh Ha BOCHPUITHE YCHIIUNA, ONPEACIIEHHBIX B COOTBETCTBUU C Pe3yJibTara-
MU pacueToB, 1o TpedoBanusim CII 15.13330,H0 He MeHee ycuiuii, TpUBEICH-
veix B 1I. 111.3.2;

- B MIEPEKPBITUSX CIIEAYET NMPEAyCMaTPUBATh YCTPOMUCTBO CKPBITHIX OaoOK
U YCTAaHOBKY JOMOJHUTEIBHOW apMaTypbl B IUIUTaX IMEPEKPHITUS (PUCYHOK

11.7).
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Pucynoxk 1.7 — BapI/IaHTBI YKIIAJIKA JIOTIOJTHUTENBHOM apMaTypbl C YBEJIUYEH-
HBIM 3aIIATHBIM CJIOEM B MOHOJIMTHBIX y4acTKaX MpU MOHTaxe (a),
IUTUTaX MEPEKPBITHSI PU U3TOTOBIICHUH (6) U 3aMOHOJIMYECHHBIX ITyCTOTaX

IUTAT TIEPEKPHITHS (6):
1 — 6eron; 2 — apmaTypa

I11.4 OnHOATaX)KHBIE KapKacHBIC 3JJaHUS

[11.4.1 (I".1) ITo Bcem npOIOJIBHBIM psiflaM KOJIOHH yCTaHABJIMBAIOT, IIPU
HEOOXOMMOCTH, Hepa3pe3HbIe MOACTPONIIbHBIE KOHCTpYKIuHU (pucyHok I11.8
a, 0), obecrieunBaroIIMe MepepacipeeicHue YCUINM ToCie JIOKAIbHOTO pa3-
PYLLIEHUS OJJTHOTO U3 HECYIIUX 3JIEMEHTOB KapKaca.

a)
B 1 reccvealibeesouondiiceccsece S =y
2 <
- . . . . - 5
5 )| | - ., --o- - |
2 4
~ - - . . A . - ~
3 /
A ’ | .ttt SASESEts httShi g S :

Pucynox I11.8 —Cxema pacmnosnoxeHust moICTPONIIbHBIX KOHCTPYKIIUMA U CBSI-
3eil B OJIHOATAKHOM 3/IaHUM: IPOCTPAHCTBEHHAs cXeMa Kapkaca (a)
Y T1aH 31aHus (6):

1 — xonoHHa; 2 — cTpoNUIbHAsE KOHCTPYKIHNSA; 3 — MOACTPONIMIbHAS KOHCTPYKIINS;
4 — cBsizeBas (hepMma B BEPTUKAIBHONIIOCKOCTH U3 MJIOCKOCTH CTPONUIIBHOW KOHCTPYKLIUU;

@—@, @—— KOOPAWHATHBIC OCH 3aHUA; b — mrar KOJIOHH, L- MpoJICT

0)
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111.4.3 (I'.3) [IpoeKkTupyoT y37bl U COCTUHEHHS 3JIEMEHTOB MOKPBHITUS U
PE3EpPBUPYIOT MX MPOYHOCTb TAKUM OOpa3oM, 4TOOBI B CiIydae JIOKaJIbHOTO
paspyleHus: OJHOIO U3 3JIEMEHTOB KapKaca 3/1aHusl ObuIM 00ECIIeUYEHbl BKIIIO-
YeHHE B pabOTy IMPOCTPAHCTBEHHOM CHCTEMbI HECYIIMX 3JIEMEHTOB U HCKIIIO-
YEeHHUE UX NPOTPECCUPYIOLIETO OOPYLIEHHUS.

I11.5 BonpiienponeTHbIC 37aHUS U COOPYKEHUS

[11.5.1 (8.7) [dyst GoybIIenpoIeTHRIX 3aHUK U COOPYXKEHHUH TpeaycMat-
PHUBAIOT JIONIOJHUTEIIbHBIC KOHCTPYKTHBHBIEC MEPOTIPUSTHS:

- KOHCTPYKTHUBHYIO CHCTEMY OOJBIIETIPOTICTHOTO 3aHUsI CIEAYET MPOCK-
THPOBATH C AIBTEPHATHBHBIMU IYTSIMH IEPEIadl CHIOBBIX ITOTOKOB B COOPY-
KEHUHU, C YIYETOM BO3MOKHOTO YIQJICHHS OJHOTO M3 HECYIIUX KOHCTPYKTHB-
HBIX 3JIEMEHTOB U OOECIEUYECHHEM JIOKAIMU3AIMKA 30HBl BO3MOXKHOTO pa3pyliie-
HUSI KOHCTPYKTHUBHOM CUCTEMBI;

- HEOOXOJMMO TIpeAyCMaTpHUBATh YCHUJICHHEC BEPTUKAIBHBIX W TOPHU30H-
TaJBHBIX HECYITUX KOHCTPYKTHUBHBIX 3JIEMEHTOB COOPYXEHHS ISl obecrieye-
HUS BOCTIPUATHS U IIepepacipeie]ICHIS BO3MOXHBIX aBapUHHBIX BO3ICHCTBHIA;

- BBIOOp 3alIUTHI COOPYKEHUM OT MPOTPECCUPYIONIETO0 OOpYIICHHS Clie-
JIyeT BBITIONHSATE C YY€TOM pa3paOdO0TKH ONTUMAIBHBIX KOHCTPYKTHUBHBIX pellie-
HU.
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IV IPUMEPBI PACYETA 11O 3AIIUTE 3JIAHUMA U COOPY-
KEHHUU OT ITPOI'PECCHUPYIOHIEI'O OBPYHIEHUA

IV.1 Pacuyer 17-3TaXHOT0 NAHEIBHOTO KIUJIOTO JOMa

IV.1.1 O6mue cBeeHrs 0 KOHCTPYKTUBHOM pEIICHUU

PaccmartpuBaeTcst ABYXCEKIIMOHHBIN KUAJIOW JOM.

KoHCTpyKkTHBHAsi cXxema CEKIUH — MEPEKPECTHO-CTEHOBAS C MOMEPEYHBI-
MH U TIPOJIOJIbHBIMU BHYTPEHHUMH HECYIIIMMU CTEHAMM.

Bricota Texnoamnones 3,0 M, mepBoro 3raxa — 3,3 M, TUIIOBOT'O 3Ta)Ka —
2,8 M. B mecTtax moHmxeHus OTMETOK (B 30He pacnosioxkenus WUTII) BeicoTa
TEXIOMOJIbS — IEPEMEHHA 110 3,7 M.

BHyTpeHHME CTEHBI:

- TEXHUYECKOE MOJIO0Jhe — COOpHbIE OCTOHHBIC MaHEIW KaK TOpPU30H-
TalbHOrO0 ()OPMOBAHUSI, TAK U KACCETHOTO MPOMU3BOJICTBA, U3 OETOHA Kiacca
B30 tommuuoit 140 mMm, 180 mm, 220 1 260 mm;

- TIEPBBIN dTaX — COOpHBIC OCTOHHBIC MTAHEN KaK TOPU30HTAILHOTO (op-
MOBaHMsI, TaK M KacCETHOrO IPOM3BOJICTBa, M3 OeroHa kiacca B22,5 u B30
toyuHon 140 mMm, 180 MM 1 220 MMm;

- TUIIOBBIE ATaXXHU — COOpHBIC OCTOHHBIC IMAHEIH KaK TOPU30HTaJIBLHOIO
dbopMoBaHHUsI, TaK U KaCCETHOTO IIPOM3BOJICTBA, U3 OeToHa Kiacca B22,5 u B30
tommuHo#i 140 MM, 180 MM 1 220 MM.

BricoTa nepemMbluek Haja MpoeMaMd BO BHYTPEHHUX CTEHOBBIX MAHENSIX
TUIIOBOIO ATaxka — 560 Mm.

[TaHenu mepeKkphITUN — MJIOCKUE KEIE300€TOHHBIE ITUTHI TOIIMHON 140
MM u3 6eToHa kiacca B20 (B 3one JUIY u kopunopa — B22,5).

Orpaxnaronme KOHCTPYKIUU:

- TEXHUYECKOE MOATMOJIbE — CAMOHECYIIIUE TPEXCIONHBIC JKeJIe300€TOHHBIC
nanenu toamHoM 310, 350 u 390 mMm u3 6eToHa kitacca B22,5 ¢ yremurenem
u3 IICB;

- 1-17 sraxxu — HaBecHbIe (¢ mHACKCOM «HII» mus 1-ro staxka n «H» —
JUIS. TUTIOBOTO) TPEXCIIOMHBIEC KEIC300€TOHHBIC IMaHEeNIH TONMHUHOW 280 MM,
310 mMm, 350 mm, 390 mm u3 Getona kinacca B22,5 ¢ yrermmurenem u3 I1Ch.

ITeperopoaku BeicoToi 3,11 M 15t mepBOro sTaxa u 2,62 M JJisi TUIIOBBIX
sTaxkel u3 OetoHa kiacca B15.

['opu3oHTaNIbHBIE CTHIKK — IJIATGOPMEHHBIC (KOHTAKTHBIC B YPOBHE HU3A
TEXHUYECKOTO TOIOJIbsI) HAa LIEMEHTHOM pacTBope Mapku M200 TommuHo#M
pacTBOpHBIX MBOB 10 1 20 MM.

Yacre 1. IIpoBepka siyeek BBIOPAHHBLIX CXeM JIOKAJbHBIX
pa3pylieHui Ha 4 MeXaHM3Ma NPOrpeccCupyroLero o0pymeHus

IV.1.2 O0uiue 3amevyanusi, CXeMbl JOKAIbHOTO Pa3pyLUIEHUsI U PaCUETHbHIE

MOJeNn

Pacuer Benercs KMHEMaTMYECKUM METOJOM IPEAEIIBHOIO PaBHOBECHUS C
OJTHOBPEMEHHBIM aHAJIU30M KOHCTPYKTHBHBIX YCJIOBUN, HEOOXOIMMBIX JIst
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oOecrieueHusT TJIACTUYHOTO TOBEICHUS KOHCTPYKIIMA B  TMPEAETbHOM
COCTOSIHUMU.

PacueT Ha 3a1aHHYI0 SKCILTyaTaIllMOHHYIO HAarpy3Ky U oco0oe aBapuiiHOe
BO3JIECTBHE, T.€. BO3JCUCTBUE THUIIOTETHUYECKUX JIOKAIBHBIX PpPa3pylICHUN
HeCylux KOHCTpYKuMM (cMm. m. |1.2) BemeTcs 1Mo mepBUYHONW W BTOPUYHOMN
pacueTHBIM CXeMaM B COOTBETCTBHHU C allTOPUTMOM, NMpHBEIEHHBIM B [12], ¢
HEKOTOPBIMU JIOTIOJHEHUSIMU M YTOYHEHUSIMHU, CBSI3aHHBIMHU CO CHEIU(UKON
KOHCTPYKTHUBHBIX PEIICHUN pacCMaTpUBAEMOTO 3/1aHHUS.

['mmoreTnyeckue JOKaNbHBIC pa3pylmIeHUs HECYIHUX KOHCTPYKITUI
YYUTBIBAIOTCS TaK, YTO pacuyeTHAs MOJE]Ih KOHCTPYKTHUBHON CHUCTEMBI 3aHUS
paccMaTpWBaeTCs B HECKOJIBKUX BapUWaHTax, KaXKIbIA W3 KOTOPBIX
COOTBETCTBYET OIJHOMY W3  BO3MOXHBIX  JIOKAJBHBIX  pa3pylIeHUI
KOHCTPYKIIUH.

B coorBeTrcTBMM € yKa3aHHbIM  QJITOPUTMOM  3allldTa  OT
MPOTPECCUPYIOLIETO OOPYIICHHS CBOJUTCS K CJICIYIONTUM YaCTHBIM 3a/1auaM:

a) Ha3HAYCHUE CXEM PACUETHBIX JIOKAJIBHBIX pa3pyHICHUN HECYIIUX
KOHCTPYKITUH 3/IaHUs;

0) aHaIU3 COMPOTUBIICHUS TPOTPECCUPYIONIEMY OOPYIICHUIO OTIACIbHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB, MOTEPSBIIUX OMOPY B pE3yJbTaTe JOKAIHHOTO
pa3pylieHHs: TUIMT  TEPEKPBITHs, BHYTPEHHUX  CTCHOBBIX  MaHEJNEH,
KOHCTPYKTHUBHBIX JICMEHTOB JIOKHA;,

B) aHAJIN3 BO3MOKHBIX MEXaHU3MOB IIPOTPECCUPYIOIETO OOPYIIICHUS TPH
KOKIOM W3 3aJaHHBIX PACUCTHBIX JIOKAIBHBIX Pa3pyIICHHH WU OMpeecHHUE
KOJMYECTBA W MOIIMHOCTHA Pa3UYHOTO THIMA CBS3CH MEXITy COOPHBIMHU
AIIEMEHTaMH, HEOOXOIUMBIX JUIsl 00OCCTICYCHHS YCTOMIMBOCTH 3AaHUS.

B cootBercTBUM c [12] B KauecTBe pacUETHBIX CXEM paccMaTpPUBACTCS:
paspymienue (ynajneHue) ydacTKa BHYTpPEHHEW cTeHbl oT (¢acaga 0
OmKkaiiiero nmpoeMa B HEH WM (€CJIM ITPOEM OTCYTCTBYET) JIO CIICIYIOIIETO
BEPTUKAJILHOTO CThIKA C HECYIIEW CTEHOW MEepPHEHANKYJISIPHOTO HaIlpaBICHUS,
a TaKkKe MPHUMBIKAIONIUX MPOCTCHKOB HAPYKHBIX CTEH OJHOTO JTaxa.
KoHcTpykiuu,  motepsBIIME — OMOpPY, OOpa3yloT  MPOCTPAHCTBEHHYIO
KOHCOJIbHYIO CHCTEMY, JUIsl KOTOPOM pacroioKeHHe JOKAIbHOTO pa3pylIeHUs
M0 BBICOTE 3JaHHUS B OOIIEM Ciiydae HE WMEET 3HAUCHMS: «KaXIBbIA dTax
JIOJIKEH HECTH caM CeOsi».

PacueTHass Momenb KOHCTPYKIIMH, IOTEPSIBIIMX OMOPY B pe3yJibTaTe
JOKAJIBHOTO pa3pyIlIeHHs,, COCTOMT B OOIIEM Clly4ae W3 IUIACTHHYATBIX
DJIEMCHTOB, COCAMHEHHBIX MEXAYy COO0OH W C  HENMOBPEKICHHBIMHU
KOHCTPYKITUSIMU 3JIaHHSI CBS3SIMH, MOJICTUPYIOIIUMH peajbHbIC CBapHbBIC
METaJUTMYECKHUE WA PACTBOPHBIEC Y3JIHI.

[Ipn kaxaoM BBHIOPAaHHOM JIOKQJIBHOM pa3pylIeHWHd pPaccMaTpUBAIOTCS
CIIEIYIONTUE MEXaHU3Mbl MPOTPECCUPYIOMIETO OOpPYIICHUS U TPOBEPIETCS
ycioBue paBHoBecust F < S, rae F, S — cooTBeTCTBEHHO pabOTHI BHYTPEHHHX
cun (Sj)) u BHemHMX Harpy3ok (Gj) Ha BO3MOXHBIX TEPEMEIIECHUIX
paccmaTpuBaeMoro wMexanumsma F = >YSw; S = Y GjU;. Mexanusm

MPOTPECCUPYIONIETO  OOpYyIICHHs]  TMEepBOrO0  THUMA  XapaKTepU3yeTcs
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OJTHOBPEMEHHBIM TOCTYMATEeIbHBIM CMEIICHHEM BHHU3 BCEX BHYTPEHHUX
CTCHOBBIX MaHesied (WM OTHEIbHBIX HMX YacTeil), pacloiOKEHHbIX Haj
JIOKaJbHBIM paspyllieHueM. Takoe CMEIIeHHE BO3MOXKHO MpU pa3pylICHUU
CBS3€M cCIBHra MeEXAy THPOJOJbHBIMU M TONEPEYHBIMU BHYTPEHHUMH
CTCHOBBIMHM TaHEISIMU WM TPHU Pa3pylICHUH HAIIPOEMHBIX IMEPEMBbIUEK U
IWIUT TiepekphiThsi. [1oCKONbKY B paccMaTpUBaeMbIX OJOK—CEKIMSIX TUIUTHI
NEPEeKPBhITUS.  3aBEJICHbl IO  NPOJOJbHBIE W  IONEPEYHbIE  CTEHBI
(uratopMeHHBIN CTBIK) W 00pa3yloT MPaKTUYECKH HEPa3pyIIIMYIO CBS3b
C/IBHTa, B pacyeTe MEXaHHU3M IMPOrPECCUPYIOLIETO OOpYIlIEeHUs MEPBOTO THUIIA
paccMaTpuBaeTcsl TOJNBKO JJIA CXeM, TJe Hecyllas IolepedHas CTeHa
OcCJ1a0JIeHa TPOEMOM.

Mexanusm IPOTPECCUPYIOIIETO OOpyIIeHHUS BTOPOTO TUTIA
XapaKTEepU3yeTCsd OAHOBPEMEHHBIM ITOBOPOTOM KAXKJI0W BHYTPEHHEW CTEHOBOM
MaHEeIN, PACIOJIOKEHHON HaJl JIOKAJIbHBIM pa3pylIeHHEM, BOKPYT CBOETO
MTHOBEHHOTO IIeHTpa BpaieHus. [Ipu sTom paspyiiaroTcst pacTsiHyThIE CBS3U
ATUX TaHEJeH ¢ HEMOBPEXKJIECHHON CTEHOBOM MaHENbIO S; M CBSI3U CABUTA S3
(cm. pucynok 1V.1.1) ¢ mauTaMu MEepeKphITHs, PACHOJOKEHHBIMUA HaA U TOJ
paccMaTpuBaeMol CTEHOBOM MMAHEIBIO.
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Pucynok IV.1.1 — PacueTHas cxema ¢ 0003Haue€HUEM CBsI3EH
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Pabora cBszelr caBura Sz obecreunBaeTcsl MIATPOPMEHHBIM CTBIKOM,
00XaThiM ASTUMHU CBs3siIMU. KoHCTpykumsi cBsizeil (B cllydae, €ClIM OHHU
HEOOXOAMMBI ~ TI0O  pacuery)  pacCuMThIBa€TCI  HAa  BEPTUKAIBHYIO
PaCTATUBAIOIIYIO CHIIY, PaBHYIO MO BeiduuuHe Sz, HO He MeHee 50 xH (Ha
KQK/IyIO CBSI3b) U HE MEHEE Beca CTEHOBOM MaHeNH, IEIEHHOMY Ha KOJIMYECTBO
CBsI3€H MO JUIMHE MaHEe!.

MexaHu3M  MpOrpeccUpyIolero  OOpYIIEHHST ~ TPETbero  THUIIA
XapakTepu3yeTcsi  OOpYIIEHWEM  OJHMUX  JIMIIb  IUIMT  TEPEKPBITHS,
PacIoJIOKCHHBIX ~ HETIOCPEJACTBEHHO HAJ JIOKAJIBHBIM pa3pylmieHUeM, |
KOHCTPYKITUH, TEPSIOMUX MpU d3TOM omopy. [Ipum 3ToM MOryT paspymarbcs
pPaCTSHYTBIC CBSI3M S MEXKAY TUINTAMH TIEPEKPBITHS W BHYTPEHHEW CTCHOBOU
MaHEeIbI0 HaJl HUMU U Sg MKy TUTUTaAMU MEPEKPHITHS W HAPY)KHON CTEHOBOM
MaHEeJIbIO HAJl HUMHU.

MexaHu3M MpOrpeccupyromero oOpyueHus YeTBEPTOTO TUIIA XapaKTepH-
3yeTCsl MepEeMEIeHUEeM KOHCTPYKIUMU JIMIIb OJJHOTO 3Ta)ka, PacIoJIOKEHHOTO
HEIMOCPE/ICTBEHHO HaJ JIOKAJbHBIM pa3pylIeHHEM. DTOT MEXaHU3M Iperosia-
raeT CoueTaHue MOCTYMNaTeJIbHOTO TIEPEMEIICHHSI TTOTIEPEYHON CTEHOBOM TaHe-
a1 (Kak B MEPBOM MEXaHU3ME) C M3JIOMOM IUIUT MEPEKPBITUS, XapaKTEPHBIM
JUIsL TpeTbero mMexaHusMma. [1ockolibKy B paccMaTpuBaeMbIX OJIOK — CEKIIHMSX
IUTUTHl TIEPEKPBITHS 3aBEJICHBI 1OJ] TIPOJOJIbHBIE U TONEpPEYHbIe BHYTPEHHUE
CTEHOBBbIC MaHeIu (IMIaTMOPMEHHBIN CTHIK) U 00pa3ylOT MPAKTUYECKU HEpas3-
PYIIMMYIO CBSI3b CJIBUT'a, B pacyeTe MEXaHHU3M IPOrpeCcCHUPYIOLIEro o0pyilie-
HUS 9€TBEPTOTO THIA PACCMATPHUBACTCS TOJBKO VIS CXEM, Te HecyIas more-
peyHas CTeHOBas maHenb ociabsieHa mpoemoM. [Ipu 3ToM paszpyiaroTcst pac-
TSHYTBIE CBA3U S5 U Sg MEXKIY CTCHOW M TJIMTAMH MEPEKPBITUS MO U HAJ HEN
COOTBETCTBEHHO.

1V.1.3 Ucxoauble faHHBIC I pacuera

Ha pucynke 1V.1.2 mnpuBeaeH I1UiaH paclojoKEeHUS KOHCTPYKIUN
TUIIOBOTO ATaXka JKWJIOTO JIOMa C YKa3aHWEM MECT JIOKaJbHBIX pa3pylICHU.
Jly1st mpuMepa pacCMOTPEHO JIBa BApUAHTA JIOKAIBHOTO pa3pyIICHHUS.

Beca HapyXHBIX M BHYTPEHHUX CTECHOBBIX TIaHEJEH TMPUBEICHBI B
tabmumax 1V.1.1 u IV.1.2. HopmaTtuBHble Harpy3ku Ha TUITMTHI MEPEKPHITHS
TUMOBOrO 3Ta)ka NpuHATHL B coorBeTcTBUM ¢ CII 20.13330 m yka3ansl B
taoymue 1V.1.3.

Tabnuna 1V.1.1 — Bec Hapy>KHbBIX CTEHOBBIX MMaHeJIeH

Bec 1 n.Mm.,

N3nemusa Hnunaa, M <H/m Bec m3nemmsa, xH
H7231-330 7,19 8,51 61,20
H7235-335 7,19 7,98 57,40

H3631-04 3,58 11,28 40,40
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Ta6nuna IV.1.2 — Bec BHYTpeHHHX CTEHOBBIX MaHeNeH

Tonmuna,
Wz nenus VyacTok naHenu Bricora, M Bec, kH/M mor.
M.

0.18 [IpocTeHok 2,63 11,84

BryTpennss ’ [TepembIuka 0,56 2,52
cretoBast ra- [IpocTeHok 2,63 14,47

HEJlb 0,22

[Tepembruka 0,56 3,08

Pacuet mpoBoauTcst Ha 0coboe coueTaHHe HArpy30K, BKIIOYAIOIIEe MO-
CTOSIHHBIC Harpy3ku (COOCTBEHHBI BeC M Bec IMoyia) ¢ KodduimeHToM
HAJICKHOCTHU IO Harpys3ke, paBHbIM 1, U KpaTKOBpPEMEHHbIE HArpy3Ku ¢ Ko3(-
GbuUIMEeHTOM HaJeKHOCTHU MO Harpyske, B coorBercTBuu ¢ CII 20.13330, pas-
HeIM 0,5.

Ne7 H 7235-337 Ne5 H 7235-338 Ne6
] ,[Cr \ r,h ™ 7 [,\ ,x £ l’\ £ = rj
Errer S~ ¢
(1S 3 Neg Neg
(e } =
- S I E: i 2 8 2 $
1 < il e 1 & =
- 2 ) bt
= = ‘ 3 ‘
2 dll & & % 2 & &
= o 0 o) © [vs] L=
< = = & = = =
[aa] e} = [ [22]
|
TN B1834-3.6-50 ! B1834-3.2-50
(
e, - r=\U) off \o/ ey = 2o
ol B[ = m[jmm' 50 NB1859-5O NIB1837-50 '}3 ,ﬁg 2|
] ‘8 al ||F i B by - 4,
> K Ty © 1 'S 1y g
e i ol 13 B1824—1-50 B1859-2.2-50 f|= 15 >
{ Be } > B ’,-:v"'- = T e e N - -
G [YB1834-3.1-b0 B1834-3.2-50
o
8 & 3 o o
8 & hy © 2 &
g =1 - i < 5
P % - 7 4
< © ®© N 3 8
_ i o @ a @ b=
(be 1= N
/|8 = Ne6 Ne1 Ne2
AN = ~ b —~ LN Pl |
(Ac } T @) S— " S = {J 8] YU
R 4 \ > p- > 4 = 3 ) < > , 7
Ne7 H 7235-335 H 7231-330 300 H 7235-334 Ne!
3600 3600 3600 3600
\ 21600
(1c (2 (3c) (4c) 5¢ ) (6c)(7c) (8c) (gc

Pucynox 1V.1.2 — [Inan pacmookeHus CTeH ¢ YKa3aHUEM MECT JIOKAJTbHBIX
pa3pyLICHAN

Tab6nuna 1V.1.3 — HopMmaTtuBHBIC Harpy3KH Ha TUTMTHI IEPEKPHITHS TUIIOBOTO
ATaxa

Harpysku
[TocTostHHAs Bpemennas
Hlmrot nepeKpITHs coOcTBeHHBIN Bec(g) | Bec mona (g) | KpaTkoBp. (1) Beero(q)
kH/M* kH/M* kH/M* kH/M*
[lepexpriTHE B KBapTH-
pe ¢ mojom 3,50 1,00 0,75 5,10
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IV.1.4 Hecymiasi cnocOOHOCTh OTAENBbHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB

Hecymme cmocoOHOCTH OETOHHBIX M KEJIE300€TOHHBIX DSJIEMEHTOB
onpenensiuch 1o [12]. PacueTHble XapaKTEpUCTUKH MaTEPUAIOB OMPEICTICHbI
B COOTBETCTBUHU C METOJUMKOM pacuera v npuBeaeHsbl B Tadnauie 1V.1.4.

Tabnauna 1V.1.4 — PacueTHble XapaKTEPUCTHKH MaTEPHATIOB

Koadppumm- HopmaTtuHoe Pacuernoe
Knac | Bun nHarpy- eHT Koaddurmment COTIPOTHUBIIE- COTIPOTHBIIE-
c KEHHUS Ha/ICKHOCTH yCIIOBUI HHE, HHE,
110 MaTepuany paboThI Mlla Mlla
beton
B25 coKaTHe 1.00 1.95%1 15%0 85 16.75 20.47
pacTsbKeHHe 1.00 1.45 1.77
B2 |—ATHE 1.00 1.25%1.15*0.85 15 18.33
pacTsbKeHue 1.00 1.35 1.65
Apwmarypa
A400 1.00 400 440.00
pactskeHue 1.1
B500 1.00 500 550.00

HapvyXHbBIE CTEHEL.

B pacueTe yuynuThIBaI0Ch COMPOTHUBICHUE TOIBKO BHYTPEHHETO OETOHHOTO
CJIOSI TPEXCIIOWHBIX MAaHeNe. ApPMUPOBAHUE NEPEMBIUEK HAPYKHBIX CTEH U UX
HECyIlas ClOCOOHOCTh MO U3rudy npuBeaeHs! B Tadune 1V.1.5.

Tabnuma IV.1.5 — Hecymas cnocoOHOCTh MO H3rHOy IepeMbIueK
HapyKHBIX 1 BHYTPEHHUX CTCHOBBIX MaHeeH
3oHa Bricora | Pactsnyras Paccrosnaue no [IpenenbHbIN
PACTSDKCHMS | CCUCHUS, | apMarypa I.T. apMaTypPbl M3THOArOIITUI
a, MOMEHT,
MM MM kH*Mm
Hapy:xHble CTeHOBbIE TAHEIH
H 7235-335, H 7231-330
ITepembIuka 1Mol OKOHHBIM MTPOEMOM
BBEPXY 533 104B500 30 3.46
BBEpPXY 533 104B500 100 2.98
BBEpPXY 533 104B500 200 2.29
BHU3Y 533 104B500 185 2.39
BHU3Y 533 104B500 35 3.43
ITepempIuka HaJi OKOHHBIM IIPOEMOM
BBEPXY 410 1010A400 25 12.93
BBEPXY 410 1010A400 145 8.79
BHU3Y 410 1010A400 183.5 7.46
BHU3Y 410 1010A400 23.5 12.99
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BHyTpeHHMe cTeHOBBIE TAHEN

B2254-2.25-B

IlepembluKa HaJl IBEPHBIM POEMOM

BBEPXY 560 20012A400 95 49.14
BBEPXY 560 20012A400 130 29.17
BHU3Y 560 2012A400 120 29.87
BHU3Y 560 2012A400 55 49.14
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BuyTpeHHUE CTEHOBEIE TAHEH

B tabnuie 1V.1.6 onpenenena paboTa BHyTPEHHUX CHJI HAPYKHBIX CTCHOBBIX MaHEICH pH nepeMenieHny kpast Ha W = 1,

ApMupoBaHue epeMblueK BHYTPEHHUX CTEH M UX HECYIIasi ClIOCOOHOCTh Mo u3rudy nmpuseneHsl B Tabmuue 1V.1.5. B tabauie
IV.1.6 onpenenena paboTa BHYTPEHHUX CUJI BHYTPEHHHUX CTCHOBBIX MaHENEH MPH MepeMeIeHnu Kpast Ha W = 1

Ta6numa IV.1.6 — PaGoTa BHYTpeHHHUX CHJI HAPYKHBIX U BHYTPEHHUX CTEHOBBIX MMaHEJeH MpH nmepemeniennyd Ha W=1

Pa6Gora
Ilepembruka Ha, Tlepembruka 1o Iepempraka nan Ilepembruka 1mo
Ne P A P A JIBEPHBIM IpoOe- P A [Iupuna npoema Bepxnss Hiknsist
cxe | Tum Mapka naHesnu OKOHHBIM IIPOEMOM OKOHHBIM IPOEMOM MM JIBEPHBIM IIPOEMOM HepeMbId- nepe- Bcero
MBI Ka MBIYKa
(M‘sup) (M“sup) (M‘inf) (M“inf) (M‘sup) (M“sup) (M‘inf) (M“inf) (bsup) (binf) (Wsup) (Winf) (W)
H7235-335 21,72 20,44 8,72 5,82 1,95 1,95 21,58 7,46 29,03
1 H7231-330 21,72 20,44 8,72 5,82 1,95 1,95 21,62 7,46 29,08
B2254-2.25-b¢ 78,31 79,00 1,00 1,00 157,31 15;’3
1 H7235-335 21,72 20,44 8,72 5,82 1,95 1,95 21,58 7,46 29,03
2 H7231-330 21,72 20,44 8,72 5,82 1,95 1,95 21,62 7,46 29,08
B2254-2.25-b¢ 78,31 1,00 1,00 78,31 78,31
4 B2254-2.25-b¢ 78,31 79,00 1,00 1,00 157,31 15;’3
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[1I1 Tl NEPEKPHITUS

[TnuThl mEepeKphITUS 3apOEKTUPOBAHBl Ha PAOOTy MpU ONMPAHUU IO
TPEM CTOPOHAM.

Hecymas cnocoOHOCTh ceueHUil IUIMT MEpPEeKphITUs 10 U3rudy Oblia
OlpesesieHa MpPH PACTSIKEHUM HWXKHHUX (BEpXHMX) BOJIOKOH IPU H3rude B
TUTOCKOCTH TapajuieNbHOM (acamy My(M;) U NepneHIUKYIIPHON emMmy My(M,).
ApMHUpOBaHHE U Hecyllash CHOCOOHOCTh IUIMT MEPEKPBITUS IPUBEACHBI B
tabmune 1V.1.7.

Ta6nuna IV.1.7 — ApmupoBanue M Hecylas CIIOCOOHOCTb MO H3THOY
TUTUT TIEPEKPBITHS

Pasmepbl ApmupoBane Hecymas ciocoGHOCTB 1m0 13-
rudy
Mapka rIuThl L, 1, my, my, my | my
Fi F2 F1 F kH-m/ | kH- | xH-
M M kH-M/Mm
M M/M | M/M
2012AI11
I13656-26- PAGAIII
B, [13656- | 559 | 3.58 [4Q12AIF ~ + g | 2OL0AII 1 o) 06 | 790 | 157 | 551
5550 480SBpl 205Bpl+| o | 90SBp]
14@4Bpl
412 A1l PAGAIIL
113656-224- 16012AI11+ + + 2010AIIT+
Bob 559 | 358 [ 1eosBpl [105Bpl+ 1004Bp| 9@5Bpr | 2870 | 1007 | 201 | 551
1404Bpl | |

HaubGonee BeposATHbIE MEXaHWU3MbI Pa3PYIICHUS IUTAT MEPEKPBHITHS TPU
MPOTPECCUPYIOLIEM OOPYIIEHUHU IMOKAa3aHbl HIDKE JJIA KaXAOW M3 CXeM (CM.
pucyaku 1V.1.3 — IV.1.6). [Inactuyeckuii mapHApP C PACTSHKCHUEM BEpXHEH
30HbI 00O3HAYEH CIUIONIHOW JIMHUEW, C pPACTSHDKEHHUEM HUKHEH 30Hbl —
nyHKkTUpHOM. Ha naHe ykasaHbl mepeMeleHusi OTIEIbHBIX TOYEK
NEPEKPBITUSL, UCIIOIB3YEMBIE B pacyeTe.

YyuThiBas BETUYUHBI MPEACIbHBIX MOMEHTOB M T€OMETPHIO MPUMBIKAIO-
IIMX BHYTPEHHUX CTEHOBBIX IMaHeJeH B COOTBETCTBUU ¢ [12] BhIumCIsiach Be-
JMWYMHA paOOThl BHYTPEHHHUX CHJI HA MEPEMEIIEHHAX IUIUT Nepekpbitus Fyp B
3aBHCHMOCTH OT THUIIa MEXaHHU3Ma MPOTrPECCUPYIOIIETO OOPYILIEHUSI.

IV.1.5 TlpoBepka 3amuThl OT MPOTPECCUPYIONIETO OOPYIICHUSI KOHCTPYK-
UM TUITOBOTO 3Ta)a

[IpencraBiaeHHbI HHMKE pacueT BBINOJHsUICA 0e3 yuera paOOThI
METAJUIMYECKUX CBS3€M JaKe B TEX CiIydasiX, KOrJa OHU MPEAYyCMOTPEHBI B
npoekte. B ciiydae HEOOXOOMMOCTH TIPUMEHEHHUSI CBSI3€d MJIA KXo
PACCMOTPEHHOM CXEMbl JIOKAJIbHOTO Pa3pylIeHUs] ONPEAEIsUIUCh YCHIIUS,
KOTOPbIE T0JKHBI BOCIPUHUMATHCS STUMU CBA3SIMHU.

Pabora BHYTpEHHHMX CHJI IUINT INEPEKpbITHA F, mpuBeneHa B Tabmuie
IV.1.8. B Tabmune I1V.1.9 Beluncngercs paboTa BHENIHUX CHJI Ha
NEepPEMENICHUX ITUT NEPEKPHITUS TUIIOBOTO ATaXa.
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Ta6numa 1V.1.8 — PaGota BHYTpEHHUX CHJ Ha MEpPEMEILEHUE TILUTUT
HEePEeKPBITUS

Mexa- I'eomerpuueckue xapakrepu- IIepeme- PaGora
CTHKH HICHUC
Cxema Xa- IInura
HHU3M FD, Fp’bor,
Lm| ILm | em|sMm|dwm w <H <H F, kH
. 13656-26-b¢ | 5,59 | 3,58 | 0,8 | 0,8 | 1,97 1 41,36 | 19,83 | 61,19
113656-224-b® | 559 | 3,58 | 0,8 | 0,8 | 1,97 1 53,35 | 22,38 | 75,72
) [13656-26-Bd 1 572 | 19,62 | 25,33
. [13656-224-BD 1 6,56 | 22,25 | 28,81
5 [13656-26-Bd 1 5,68 5,68
113656-224-BD 1 5,85 5,85
A [13656-26-B 4,62 26,71 26,71
[13656-224-BD 4,62 29,60 29,60
7 3 [13656-25-B® 1 3,95 3,95
Ta6numa I1V.1.9 — Pabora BHEmHHMX CHJ Ha TEpEMEIICHHE IUTUT
TIEPEKPBITUS
Cxe- | Mexa- q, 2 .
va M Mapka mIuThI /2 A M a b c Si,kH | S, kH dopmyna
510 | 1,88 | 0,00 | 0,00 | 1,00 | 3,20
L [13656-26-b® 510 | 13,15 | 0,50 | 0,50 | 0,50 | 33,54 36,74
510 | 1,79 | 0,00 | 0,00 | 1,00 | 3,04
113656-224-b 510 | 13,15 | 0,50 | 0,50 | 0,50 | 33,54 36,58
510 | 585 | 0,00 | 0,00 | 0,84 | 8,36
113656-26-6d | 5,10 | 0,85 | 0,00 | 0,84 | 1,00 | 2,66 | 10,18
1 ) 510 | 0,38 | 0,84 | 1,00 | 1,00 | 1,83
510 | 566 | 0,00 | 0,00 | 0,83 | 7,99 gA(a+b+c)/
113656-224-6® | 5,10 | 0,89 | 0,00 | 0,83 | 1,00 | 2,77 | 9,86 3
510 | 0,39 | 0,83 | 1,00 | 1,00 | 1,87
3 113656-26-6® | 5,10 | 7,08 | 0,00 | 0,00 | 1,00 | 12,04 | 12,04
113656-224-bd | 5,10 | 6,94 | 0,00 | 0,00 | 1,00 | 11,80 | 11,80
A 113656-26-b® | 5,10 | 7,08 | 0,00 | 0,00 | 4,62 | 55,61 | 55,61
113656-224-b® | 5,10 | 6,94 | 0,00 | 0,00 | 4,62 | 54,50 | 54,50
7 3 [13656-25-b® | 5,10 | 8,48 | 0,00 | 0,00 | 1,00 | 14,41 | 14,41

IV.1.6 JlokanbHoe pa3pymienue mo cxeme Nel

PaccmaTpuBaercs oOpylieHrne KOHCTPYKTUBHOM STYEHKHU B OCsAX «2C-5¢» U
«Ac-Bey i-ro (;roboro kpome mocieaHero) staxka. [lepBHYHO paspylmaeTcs
MPOCTEHOK BHYTpEeHHEH cTeHoBoW maHenmu B2254-2.25-bd mo ocu «4c» ot
HapY>KHBIX CTEHOBBIX MaHEJIEH 10 JBEPHOTO MPOEMa U MPUMBIKAIOUIUE K HEMY
IIPOCTEHKH HapYKHBIX CTEeHOBbIX maHened H7235-335 m H7231-330 mo ocu
«Ac». IlpoBepsieTcs HEBO3MOKHOCTh OOPYLIEHUSI 3aBUCIIMX HaJ JIOKAJIbHBIM
pa3pylIeHUEM IUIUT NEPEKPBITUS U CTEHOBBIX MaHeNeH.

IV.1.7 Orenka BO3MOKHOCTH BO3HUKHOBEHUS MeXaHu3Ma
POrPECCUPYIOLIETO OOPYILIEHHMS IEPBOrO TUIIA
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Cxema BO3MOXHOTO 00pyIIeHus npuBeaeHa Ha pucynke 1V.1.2.

YuyacTok BHYTpeHHEH cTeHoBou maHenu B2254-2.25-bd oT HapyXHBIX
CTCHOBBIX TaHEJEeH N0 JBEPHOr0 MpoeMa C NPUMBIKAIONMMUA K HeH
MPOCTEHKAMHU HapYXXHBIX CTEeHOBBIX maHened H7235-335 u H7231-330
MOCTYIATEIbHO CMEUIAETCS BHU3 BMECTE C KpasMU IUTUT nepekpbiTus. [Ipu
TOM TIEPEMBIYKH BHYTPEHHEW CTEHOBOM IMaHEIM W HAPY>KHBIX CTEHOBBIX
naHeseil paspymarTcs ¢ 00pa3oBaHUEM [IBYX IUIACTHUECKUX IIAPHUPOB
Kaxzaas. B mnuTax mnepekphITHs 00pasyloTcs IUTACTUYECKHE IIapHUPHI C
PACTSKEHUEM BEPXHEH M HUYKHEW 30HBI.

PaGota BHyTpeHHUX cui onpenencHa B Taommie 1V.1.8, BHENTHUX cHil — B
tabnume 1V.1.9.

B  Tabmuume  IV.1.10  BbIMONHEHBI  MNPOBEPKH  3alUTBI  OT
IPOTPECCUPYIONIETO  OOpYUICHUS] KOHCTPYKIMH. YCIOBHE 3allUThl  OT
IPOTPECCUPYIOIETO OOPYIICHUS BhINOIHEHO, F > S.

IV.1.8 Ounenka  BO3MOXXHOCTH  BO3HUKHOBEHMSI  MEXaHU3Ma
IPOrPECCUPYIOLIETO OOPYIIEHHS BTOPOTO THUIIA

CxeMa BO3MOXHOTO OOpyIIeHus MpuBeeHa Ha pucyHke 1V.1.3.
BuyTpennsisi crenoBasi nanens B2254-2.25-b¢ pazpyiaercs 1o nepeMbluke ¢
BO3HMKHOBEHUEM OJITHOTO BEPXHETO IJIACTUYECKOTO MapHUpa. MTHOBEHHBIM
IEHTPOM BpallleHUsI BHYTpPEHHEHl mMaHenu sABiseTcs cxaras Qubpa ee
nepembruki. Hapyxubsie crteHoBble manenu H7235-335 uw H7231-330
JIOMAIOTCS TIO TEPEeMBbIYKe, W WX MPOCTEHKH MEepeMemaloTcsi BHU3. B mmTe
HNEPEKPHITHS 00pa3yIOTCs TUIACTUYECKHE IAPHUPHI C PACTSDKEHUEM BEpXHEH U
HIDKHEW 30HBI.

Pabora BHyTpeHHUX cui onpeneneHa B Tadiaune 1V.1.8, BHemHUX cuit — B
tadoymue 1V.1.9.

Tabnuma 1V.1.10 — IIpoBepka yclIOBHS 3aIIUTHI OT IPOTPECCUPYIOIETO
oopymenus 1o cxeme Nel. Mexanusm I[Iporpeccupyromiero oOpyIieHus
MIEPBOTO THUIA

PaboTa BHyTpeHHUX CUI PaboTa BHEITHUX CHIT R =

KOHCprVK_ Ta- | L1POY- [epe- PaGora, | Ta6- | Harpyska, | Ilepeme- | PaGora, | I~

TUBHBIN HOCTb, Merie- «H

JIALA F, xH JIAIa G, kH mexnue, U S, kH

3JIEMEHT S Hue, W
H7235-335 | 3.3 29,03 11 30,60 0,50 15,30 13,73
H7231-330 | 3.3 29,08 1,1 28,70 0,50 14,35 14,73

B2254-

2.25-Bd 3.3 157,31 1,00 157,31 1,2 57,90 1,00 57,90 99,41
H36§g26' 4.1 61,19 | 4.2 36,74 | 24,45

113656~

224-Bdp 4.1 75,72 4,2 36,58 39,14

BCET'O 352,34 160,87 | 194

VYcnoBue 3aiuThl OT MPOrPECCUPYIOLIET0 OOPYIIEHHs BBINONIHEHO, F > S.
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B tabmumume  IV.1.11  BbIMONHEHBI  NPOBEPKH  3alUTBI  OT
MPOrPECCUPYIOLIET0  OOpYLIEHUsT KOHCTPYKLUMM. YcClIOBUE 3allUThl  OT
MIPOTPECCUPYIOIIETO OOPYIIEHUS BBINOIHEHO, F > S.

IV.1.9 Onenka BO3MO>KHOCTH BO3HUKHOBEHUS MeXaHu3Ma
MPOTPECCUPYIOLIETO OOPYIICHHS TPETHETO TUIIA

[Ipoucxoaut oOpyIIeHNE TOIBKO TUIUT MEPEKPHITHS, PACTIONOKEHHBIX HAJ
JIOKaNbHBIM pa3pyllieHreM. B minTax nepekpbiTrs o0pa3yroTcs MIacTUYECKUue
[IAPHUPBI C pacTsDKEHHWEM BepxHed 30Hbl. CxeMa BO3MOXKHOTO OOpYIIECHHUs
npuBeneHa Ha pucynke 1V.1.6.

PaGota BHyTpeHHUX cui onpenencHa B Taommie 1V.1.8, BHENTHUX cHil — B
tabnume 1V.1.9.

Tab6numna 1V.1.11 — IlpoBepka yciOBHS 3alTUTHI OT IPOTPECCUPYIOIIETO
oOpymeHns mno cxeme Nel. MexaHu3M NOpOrpecCUpyrOmero oOpylIeHUs
BTOPOI'O THIIA

Pabora BHyTpEeHHHX CHIT PaboTa BHEITHUX CHIT R
Koncrpyk- Ta6 | IIpou- KoncTpyk- Ta6 | IIpou- Konctpyk- Ta6 | Ilpou- | _ F-S
TUBHBIN 3J1€- JIU- | HOCTb, TUBHBIN 3J1€- JIU- | HOCTb, TUBHBIN dJ1e- JIu- | HOCTb, «H '
MCHT na S MCHT na S MCHT na S
H7235-335 | 33 201 11 3060 | 050 | 1530 | 13,73
H7231-330 3.3 298’0 11 30,60 0,50 | 15,30 | 13,78
B2254-2.25- 17,2 -
B 3.3 78,31 0,22 3 1,2 33,78 16,55
[13656-26-b¢ | 4.1 22’3 4,2 10,18 | 15,15
113656-224- 28,8
B 4.1 1 4,2 9,86 18,95
BCETO 13:’ 84,42 | 45,07

YcnoBue 3aTuThI OT MPOTPECCUPYIOIIETO OOPYIICHUsI BBITOTHEHO, F > S.

Tab6nunma 1V.1.12 — TlpoBepka yCIOBHS 3alIUTHl OT TPOTPECCHPYIOIIETO
oOpymenus mno cxeme Nel. MexaHu3M mOpOrpeccCUpyrOlero oOpylIeHUs
TPETHETO TUIIA

Pabora BHyTpEeHHHX CHII PaGoTa BHEIIHUX CHII R =
Koncrpyxk- Ta6 | Ilpou- KoncTpyk- Ta6 | IIpou- Konctpyk- Ta6 | Ilpou-| F_ S,
THUBHBIN dJ1e- - HOCTb, THUBHBIH dJ1e- - HOCTb, TUBHBIH dJIe- JM- | HOCTh,| rH
MEHT ma S MEHT na S MEHT na S
113656-26-b¢ | 4.1 5,68 4.2 12,04 | —6,36
“36%%;224' 41 585 | 4.2 11,80 | 5,95

VYcnoBue 3aimThl OT TPOrPECCUPYIOLIET0 OOpyIIeHHs HapyleHo, F < S.
Sg= 7,31 xH B yriy tumatsl [13656-26 bd Ha nepeceuennn oceit «4c» 1 «Acy;
Ss= 6,84 xH B yrity mumutsl [13656-224 bd Ha nepeceduenun oceit «4c» u «Acy
B tabmume 1V.1.12 BemonHeHa mpoBepka OOECIEUEHHOCTH 3alUThI
KOHCTPYKUUH. YCJIOBHE 3alIUTHl OT MPOTPECCUPYIONIETO OOPYIICHHs MPOTHUB
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porpeccupyoniero oopymenus HapymeHo, F < S. Heobxoaumo ycTaHOBUTH
cBs3b pacTspkenus S = 7,31kH mexny mmtoit nepekpoitus [13656-26-bD u
Hapy>XHOM CTEHOBOW NaHENIbI0 MU CBsI3b pacTskeHus S = 6,84 kH mexny
uToi nepekpoits [13656-224-b® u HapyXKHOW CTEHOBOH MaHENbIO B yTJiax
IUTUT MEPEKPHITUS HA TIEpecCeUeHUN ocell «Ac» U «4cC» Ha pacCTOSTHUU He Oojiee
400 MM OT Kpast TLIUT.
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Pucynok 1V.1.3 — Cxema Nel. MexaHu3M Mporpeccupyromero oopyueHus
NEepPBOTO TUIA

UtoObl Oblma oOecrieueHa paboTa IUIMT TEPEKPBITUS IO BTOPOMY
MEXaHU3MY U HX pa3pylieHrne IPOUCXOAMIO B KpaeBoi 30HE ¢ 00pa3oBaHUEM
y)K€ PacCMOTPEHHBIX MIAPHUPOB, HEOOXOAMMO, YTOOBI BHYTPEHHSST padoTa
IUTMT B KPaeBOW 30HE BTOPOTO MeXaHW3Ma Oblla MEHbIIE, 4YeM pabdoTa
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MOCTABJICHHBIX CBSI3€M pACTSKEHUS HA €AUHUYHOM IepeMelneHuu. JJist 3Toro
HEO0OXOMMO YBEIIMYUTh 3HAUEHUE CBS3eH 10 cienyronmx Benuund: S = 20xkH
MEXy IUTON nepekpbiTus [13656-26-b® u HapyXHON CTEHOBOU MaHENbIO U
CBs3b pacTsikeHus S = 23 kH Mexnay miutod nepekpoitus 113656-224-bd u
Hapy>XKHOW CTEHOBOW MAHENIbI0 B YIiax IUIMT MEPEKPBITHS HA IMEPECEUYCHHUU
oceil «Ac» U «4cey.
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Pucynok 1V.1.4 — Cxema Nel. MexaHu3M MpOTrpeccUpyIONIero 00OpyeHus
BTOPOIO THIIA
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IVV.1.10 OueHka  BO3MOXHOCTM  BO3HUKHOBEHHSI MEXaHU3Ma
MPOrPECCUPYIOLIEr0 OOPYIICHHS YeTBEPTOTO TUIIA

YuyacTok BHYTpeHHEH cTeHoBoM maHenu B2254-2.25-bd oT HapyXHBIX
CTEHOBBIX TaHEJEH J0 JBEPHOTO MpOoeMa IOCTYMNaTeJbHO CMEIIAETCs BHU3,
Opyu O3TOM TIEpeMblYKa BHYTPEHHEH CTEHOBOW TMaHENIW pa3pyliaeTcss C
oOpa3oBaHHEM JBYX IUIACTMUECKUX IIapHUPOB. B miuTax mnepexphITHs
o0pa3yloTcs IUIaCTHYECKHE MIAPHUPHI ¢ PACTSHKEHHEM BepxHell 30HbI. Cxema
BO3MOXHOTO oOpymieHus npuBeneHa Ha pucyHke [V.1.5. Ilockonbky
BHYTpPEHHSISI CTeHOBas mnaHenb B2254-2.25-b¢ npu paspylieHun no nepBomy
MEXaHU3MY «JIEPKUT CeOs», a TUIUTHI MEPEKPBITUS 3aLTUIIEHBI OT 0OpYyIICHUs
C TIOMOIIIbIO YCTAHOBKH CBSI3€HM PACTSHKEHUAS, MEXAHU3M MPOrPECCUPYIOLIETO
OOpYIIEHHS YETBEPTOTrO THUIA HEBO3MOXKEH.

IV.1.11 JlokansHOe pa3pyiienue 1o cxeme Ne7 (yCIOBHO HE TOKa3aHa)

PaccmaTpuBaercs oOpylieHne KOHCTPYKTUBHOM sUeiiku B ocsix «1c-2c» u
«Ac-Bey» iI-ro (ioboro kpome mocinenHero) staxa. [lepBudHo paspymiaercs
BHYTpEHH:Is1 cTeHoBast nanens B1854-1.3-bd no ocu «1c» u nmpumbikaronme K
Hel HapyxHble cteHoBble TaHenu H 3631-04 u H 6535-00 no nepeceuenus ¢
IIPOJOJIbHOM BHYTPEHHEW CTEHOBOW MaHEJbIO 110 ocu «Bey.

[TpoBepsieTcs HEBO3MOXKHOCTh OOPYIIEHHUS 3aBUCIIMX HaJ JOKAJIbHBIM
pa3pyLICHUEM TUIMT NEPEKPBHITUS U CTEHOBBIX MaHEIEH.

IV.1.12 OuneHka  BO3MOXXHOCTM  BO3HUKHOBEHUSA MEXaHU3Ma
MPOTPECCUPYIOLIErO OOPYIIEHUS EPBOTO U YETBEPTOrO THIIA

[TockonbKy IUIMTAa TEPEKPBITHS 3aBEJCHA I0J CTEHOBBIE IAHENH, a
BHYTpeHHss1 cTeHoBas naHenb B1854-1.3-bd mo ocu «lc» He mmeeT mpoema,
NEPBBII MEXaHU3M MPOrPECCUPYIOUIETO OOPYIIEHHS] HEBO3MOYKEH.

BO3MOXXHOCTP ~ BO3HMKHOBEHHMS ~ MEXaHHM3Ma  IPOrPECCUPYIOUIETO
OOpYyIIEHHS YETBEPTOTO TUIIA UCKITIOYAETCS 110 TOM K€ MPUYMHE.

IV.1.13 OueHka  BO3MOXHOCTHU BO3HUKHOBEHUS MEXaHu3Ma
MPOTPECCUPYIOIETO OOPYIICHUSI BTOPOTO TUTIA

T.k. Hapy’KHbIE TOPLIEBbIE CTEHOBBIC MAHETN YCTAHOBJIEHBI «BPa30eKKY»
C BHYTPEHHHMH CTE€HOBBIMH MaHEISIMA, BO3MOXHOCTh BO3HUKHOBEHUS
MEeXaHHU3Ma MPOrPECCUPYIONIEro OOPYIIEHHUs] BTOPOro THIA HUCKIIOYaeTcs,
NOCKOJIbKY MaHeNIu MPaKTUYECKU HEePa3pyIIUMbI IO U3TUOY B CBOEH MIIOCKOCTH
(maxxe mo OETOHHOMY CEYEHUIO Oe3 yueTa apMaTyphbl).

OpHako Ha 3TaXe HEMOCPEACTBEHHO HAJ JIOKAJIbHBIM pa3pylICHUEM
BHYTpEeHHsIs cTeHoBasg mnaHenb B1854-1.3-b Oyner Ttepsate omnopy u
HE00X0AMMO 00€CTIeUUTh €€ Hepa3pylIeHUE MOCTAHOBKOW PAaCTSHYTOM CBS3H
S, =1(63,91-0,5) kH-5,4 M/2,63 m = 65,61 kH k BHyTpeHHEH CTCHOBOI MaHeIN
B1418-1.1-b¢d na nepeceyenun oceit «lc» u «Be». YCTOWYUBOCTD HAPYKHOM
creHoBoit manenu H 3631-04 HeoOXommmo oOecrmeynuTh MOCTAHOBKOM
pactsnyToi cBsizu S; = (40,4:0,69) kH-3,6mM/2,8 m = 35,84 kH k KoHCOJIbHO-
3a)kaTol HapykHOU cTteHoBoM nmanenu H 6535-00.
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Pucynok IV.1.5 — Cxema Nel. MexaHu3M nporpeccupyromero oopyumeHus
YETBEPTOro TUIIA

IV.1.14 Ouenka BO3MOKHOCTH BO3HUKHOBEHUSA MEXaHU3Ma
MIPOTPECCUPYIOIETO OOPYIICHUS TPETHETO TUIIA

[Ipoucxoaut oOpyiIeHHE TOJBKO TUIMT NEPEKPHITHS, PACTIOIOKEHHBIX HaJ]
JOKaIBHBIM pa3pyrieHueM. CxeMa BO3MOXKHOTO OOpYyIIeHHS TMpHUBEACHA Ha
pucynke 1V.1.6.

PaGota BHyTpeHHUX cui onpeneneHa B Taommie 1V.1.8, BHEITHUX cuil — B
tabnume 1V.1.9.
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Pucynok 1V.1.6 — Mexanu3m mporpeccupyromero oOpyeHus TpeThero Tria

B ta6muie 1V.1.13 BeinonHeHa MpoBepKa 3alUThl OT TPOTPECCUPYIOLIETO
oOpymieHuss KOHCTpyKuuil. HeoO0xonumo yCTaHOBUTH CBSI3b PACTSKEHUS
S =12,3 xH mexny mmutoit nepekpoitus [13656-25-bd n HapyxHO# cTeHOBOI
nanenbto H7235-335 na mepeceuenun oceil «1c» u «Ac» Ha pacCTOSTHUU HE
6onee 400 MM OT Kpasi TITUTHI.
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Tab6nuna 1V.1.13 — TlpoBepka yciIOBHUS 3alIUTHl OT MPOTPECCUPYIOIIETO
oopymenust o cxeme Ne7. Mexanmsm [Iporpeccupytomiero o0pymieHus
TPETHETO TUTIA

PaGoTa BHYTpEHHHX CHJI Pa6oTa BHEIIHUX CHIT

KoucTpyk- Kox- Kox- Ipo R=

Py Ta6- | Ilpou- ctpyk- | Tabma- | IIpou- ctpyk- | Tabmu- POt F s,
THBHBIH 3JTe- y y HOCTB, <H
- JMIA | HOCTB, S | THBHBIH na HOCTB, S | THBHBIH na .
3]IeMeHT JIeMeHT

113656-25-b® 4.1 3.95 4.2 14,41 -10,46
H3631-04 11 40,40 0,69 27,88 | -27,88
H 7235-335 29.03 15,30 13,73
B1854-1.3-b® 1.2 63,91 0,50 31,95 -31,95

YcnoBure 3amuThl OT IPOrPECCUPYIONIETro OOpyIIeHHs HapyIieHo, F < S.
S¢= 13,30 kH B yriy mmuter [13656-25 B® oceit «1c» 1 «Ac»
Yacrts Il. JonosHuTeIbHAS NPOBEPKA MPOYHOCTH COXPAHMBIIMXCS
CTeH  BOKPYI  JIOKAJBHOIO  pa3pylleHHsi  KOHCTPYKIHMH  mpu
nepepacnpeaejeHud yCuamii

B ciiyyae BHe3ammHOro yjajaeHus OJHOTO U3 KOHCTPYKTHUBHBIX AJIEMEHTOB
JIONTYCKAIOTCS JIOKAJbHBIE Pa3pyLICHUS OTAEIIbHBIX BEPTUKAIBHBIX HECYILIUX
AJIEMEHTOB B MpEJIeNax OJHOTO 3Ta)Ka, HO 3TH MEPBOHAYAIIBHBIC PA3PYILICHHS
HE JIOJDKHBI MPUBOAUTH K OOPYIICHUIO WM Pa3pyHICHUIO KOHCTPYKIIMH, Ha
KOTOpBIE TEpENacTcs Harpy3ka, paHee BOCIPUHUMABIIASCS YJIAJCHHBIM U
MPUMBIKAIOIIUMH KOHCTPYKTUBHBIMU 3JIEMEHTAMU. B HECYIIIUX KOHCTPYKIIUSX,
HE PaCHOJIOKEHHBIX HaJ JIOKAJIbHBIM Pa3pylI€HUEM, BO3ACHCTBHUE JIOKAJIIBHOTO
pa3pylieHus TPUBOIUT K YBEJIMUCHHUIO HAmpsikeHUd W ycunuid. Heobxomumo
CpaBHUTh YCWJIHUS, [JEUCTBYIOIIME B HECYIIUX OJJIEMEHTaX TMpU UX
MaKCHMAJIbHOM 3arpy>K€HHH C YCWIMSMHU, BO3HUKAIOIIUMH TIPHU JIOKAJTHLHOM
pa3pylIeHUd BEPTUKAIBLHOIO  JJIEMEHTa, PACHOJIOKEHHOTO0  OJIM3KO K
paccMaTpuBaEMOMY.

Jns sTOoro  mpenBapuTENbHO  OBUT  BBINOJHEH  pacueT  Ha
AKCIUTYaTallMOHHBIE HArPy3KH PAcCMaTpPUBAEMOTO KHUJIOTO JOMa C MOMOIIBIO
MaKeTa MPUKJIAAHBIX MPOrpaMM METOJOM KOHEYHBIX 3JIEMEHTOB. B pacuere
OblJIa TPUHATA MOJEIb TAHEIBbHOIO 3JaHus, Oaszupyromascs Ha crocobe
HKBUBAJICHTHBIX CTOJIOOB (KECTKOCTh CTOJI0A OMpenesieTcsl >KECTKOCTHIO
CTEHbI, CTBIKA W TMEpPEeKphITHS B TmpeAenax i3Taxa). Ha pucynke [V.1.7
MIPUBEJ/ICHA PACUETHASI CXeMa CEKIUH KUJIOT0 0Ma.
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Pucynox IV.1.7 — PacueTHas Mojie/ib IBYXCEKIIMOHHOTO KHJIOTO JJOMa

Jlis pacdera 1o 3auuTe OT MPOTPECCUPYIOIIETO OOpYIIEHUsS HCXOIHas
pacueTHas MOJiesb Obljla U3MEHEHA COrIaCHO HOpMaM JUIsl pacuera Ha ocoboe
COUeTaHWE  Harpy3oK IS  aBapuUWHOTO  BO3JCUCTBUS  (pacueTHBIC
COMPOTHUBJICHUSI MaTEpUaIOB ObUIM TPHUHITHl PABHBIMH WX HOPMATHBHBIM
3HAYEHUSAM, MPUMEHEHbl JOMOJHUTENbHbIE KOIPPUIUEHTHl YCIOBUH PabOTHhI
OpU pacyere IO 3alllUTe€ OT MPOTrPECCUPYIOIETO OOPYIIECHUS, 3HAYCHUS
Harpy30k npuHsaTel B cootBercTBUU ¢ CII 296.1325800 u CII 20.13330. [dna
yI00CTBa MPOBEACHUS PACUETOB JIOKAJTBLHOE pa3pylIeHUE KOHCTPYKIIUU CTOJI0A
B Ipelenax MOBPEXICHHOIO 3Taka MOJAEIUPOBAIOCH CHU)KEHHUEM 3HAUCHHS
MOAYJSl yIPYrocTu ee KoHeuHbIx 31aeMeHToB (B 1000 pa3). B coorBercTBHE C
peKOMEHalusIMU  OBLJIM  pacCMOTPEHbl  HauboJiee  OMacHblE  CXEMBI
PaCIONIOKEHUS JIOKAIBHBIX pa3pyiieHnid KoHCTpykiuid Nel u No2, a umeHHo,
pacnosioxkeHHbie Ha 1-m ataxe (pucynok 1V.1.8 a, 0).
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0) cxema JIOKaJIbHOTO pa3pyiieHus No2

Pucynok 1V.1.8 — PaccmoTpeHHbBIE TOKaTbHBIE Pa3pyIICHUS

Jlis maHHOTO 3/JaHWs MPH COOTHOIICHWH BBICOTHI dTa)ka K TOJIIMHE
CTEHBI MPOBEPKa MPOYHOCTU CTEHBI MO CPEAHEMY ceueHHuio He TpeOyercs. B
JAaHHOM Ciy4ae HEoOXOAMMa TOJIbKO MPOBEpKa IMIaTGOPMEHHBIX CTHIKOB IO
IPOYHOCTH.

B tabmumne 1V.1.14 mpuBeneHsl ycwims B CTeHax 1-To »Taxka OT
MaKCHMaJbHOTO PacuyeTHOrO0 COYETaHHS HOPMATUBHBIX HArpy3ok B HECYIIMX
CTCHOBBIX MAHENSX, B KOTOPHIX BO3JEHCTBUE JIOKAIbHOTrO paszpymieHus Nel
OPUBOJUT K YBEIUYECHUIO HanpsokeHud u ycwiuid. B Ttabmune 1V.1.15
IPUBE/ICHbl AHAJOTUYHBIE PE3YJbTAaThl JJS JIOKAJbHOrO paspyieHus Ne2.B
JAHHBIX TaOJIHIIAaX PUBEICHBIL:

1) Vcunms B CTEHOBHIX MaHENsAX B Ciydae JIOKaJIbHOTO pa3pyLICHUS
COTJIACHO MOJIEJIY JJIsl pacyeTa 10 3alIUTe OT MPOrPEeCCUPYIOIIEro O0pyIIeHus;

2) Hecylasi CrmocoOHOCTh MIATGPOPMEHHOTO CThIKA, OMpeienseMas TIo
bopmyie:
2epn
Nimax = Reht (1—22), (IV.1.1)

rae R; 1Uis OIIOPHOTO CEYEHMs BBIYUCIAETCA 10 hopmyaie R, = Ry MmN,
t — TOJIIIIMHA CTEHBI,
h — mumpuna mnpocteHka (pa3Mep MO [JIMHE CTEHBI B YPOBHE
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PaCIIOJIO0KEHUS TPOEMOB),

€on — IKCUEHTPUCUTET MPOJI0IBHOM CKUMAIOIIEH CUJTBI,

Rpy, — pacyeTHas MPOYHOCTh OETOHA CTEHBI MPU CKATUU (MPU3MEHHAs
OPOYHOCTh) C KOI(PIUIMEHTOM HAJASKHOCTH 1O Marepuany vi=1
ompenensieMasl Il TSOKENBIX, JIETKUX W S9eucThix OetonoB 1o CII
63.13330.2012 ¢ y4eToM IpPHUBEICHHBIX B HOpMax KOA((PHUIIMEHTOB YCIOBUU
paboThI IO MaTepuay,

Nm — KOdhOUIMEHT, YyUYWUTHIBAIOIIMA BIUSHUE TOPU3OHTAIBHBIX
PaCTBOPHBIX IIIBOB,

nj— KOIQGUIMEHT, YUYMTHIBAIONIMK KOHCTPYKTHBHBIA THII CTBIKa,
HEPaBHOMEPHOCTh PACTIPECIICHHS CKUMAIOIIEH HArpy3Ku MEXKIy OMOPHBIMU
IUIOIAJKAMHU CThIKA M OSKCIEHTPUCUTET MPOJOJBHOW CHIIBI OTHOCHUTEIBHO
1eHTpa cteikaB coorBeTcTBUU ¢ CIT 335.1325800.

Ha pucynke IV.1.9 mpuBenensl HOMepa MPOCTEHKOB (CTOJI0OB) 1-TO
ATaXka JKUJIOTO JIoMa.

Ha pucynke 1V.1.10 mpuBeneHsl HOMEpa MPOCTEHKOB (CTOIOOB) 2-TO
dTa)ka )KHUIJIOTO JIOMa.

Tabnuna IV.1.14 — Ycunus B CTEHOBBIX MaHENSIX 1-ro 3Ta)ka npu JIOKaIbHOM
paspymenun Ne |

Howmep Ycunue B cityyae Hecymas cnocoOHOCTB

MIPOCTEHKA JIOKAJIbHOTO pa3pylieHusl | MIaTGOpPMEHHOTO CThIKa
41 483.553 687.55
42 150.304 391.826
43 297.52 569.762
44 84.988 214.55
46 222.061 394.551
47 123.718 312.66
48 137.428 150.955
74 138.1 324.485
75 432.304 652.242
80 190.273 350.797
81 259.724 379.391

N3 tabmuuer 1V.1.14 BugHO, YTO yCIOBUE MPOYHOCTH IIATPOPMEHHBIX
CTBIKOB Ha 1-M 3Take B cilydae JIOKaJIbHOro paspyiieHuss Nel BbIIOJIHAETCS
1151 BceX MPOCTEHKOB, N < Ny
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Tabnuna 1V.1.15 — Ycwmii B CTEHOBBIX MaHeNsX 1-ro sTaxka npu JOKaIbHOM
pa3pymennn Ne 2

Ycunue B ciiyyae Hecymwas
Howmep CIIOCOOHOCTH
JIOKaJTBHOTO
MIPOCTEHKA 1aT(HOPMEHHOTO
pa3pyIIcHus
CTBIKA

41 554,081 850,254
42 115,695 354,547
74 328,904 395,402
76 164,705 216,014
77 414,431 963,616
78 157,448 348,282
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N3 tabmuuel 1V.1.15 BUIHO, YTO yCIOBHE MPOYHOCTH IIATHOPMEHHBIX
CTBIKOB Ha 1-M 3Ta)ke B cilyyae JIOKaJbHOro paspyuieHust No2 BbIIOJHAETCS

JUTA BCeX MPOCTEHKOB, N < Ny, ;-

B tabnumax 1V.1.16-1V.1.17 npuBeneHsl aHATOTUYHBIE PE3YIbTAThI IS

CTEHOBBIX MMaHEJIEH 2-T0 dTaXKa.

Tab6nuna IV.1.16 — Ycunus B CTEHOBBIX MAHENAX 2-TO 3TaKa MPHU JIOKATLHOM

paspyumenun No |

Homep VYcunue B citydae nokansHoro | Hecymas cmocoOHOCTB
IPOCTEHKA paspyleHus I1aT(GOPMEHHOIO CThIKA
34 127,177 311,642
35 456,172 834,502
36 151,513 273,703
37 153,495 320,324
38 124,456 264,746
39 114,547 348,412
42 267,046 662,768
43 49,252 131,627
44 414,823 650,67
45 113,931 93,65
61 399,852 706,171

N3 Tabmuuel 1V.1.16 BuaHO, 4TO yCI0OBUE MPOYHOCTH IIATPOPMEHHBIX
CTBIKOB Ha 2-M 3Ta)k€ B Cllydae JIOKaJIbHOTO paspyumieHus Nel BbImonHseTCA
JUIsl BceX, kKpoMme npocteHka Ne4S. YcenoBue nmpoyHOCTH OYyJIET BBIMOIHATHCA,
€CJIM MOBBICUTH KJ1acCc OETOHA CTEHOBOM MaHENW MO OCH «4C» MEXAY OCSIMU
«Ac» u «Bey (pucynok 1V.1.1) no B30.

Tabnuna IV.1.17 — Ycunus B CTEHOBBIX MAaHENSIX 2-TO ATa)ka MPHU JIOKATEHOM
paspymeHuu Ne 2

Howmep Ycunue B ciryvae nokansHoro | Hecymias cnocoGHOCTD
ITPOCTEHKA paspyLIeHus 1aT(OPMEHHOTO CThIKA
33 163,009 373,003
34 260,857 420,9
35 517,887 1042,048
36 129,616 330,171
59 382,799 893,351
60 132,472 214,273

N3 tabmumer 1V.1.17 BUgHO, YTO YCIOBUE MPOYHOCTH IUIAT(HOPMEHHBIX
CTBIKOB Ha 2-M 3Ta)k€ B Cliy4ae JIOKaJIbHOTO paspyuieHus No2 BBITOIHSAETCS

1151 BceX MPOCTEHKOB, N < Nppy -
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[Tpu momHOM pacueTe 3/1aHus B KAYECTBE BO3ZMOXHBIX JIOKAIBHBIX Pa3pyIICHUIN
B cooTBeTCTBUU ¢ [12] HEOOXOAMMO paccMaTpuBaTh BCE CXEMBI JIOKAIBHBIX
pa3pylieHu, mpeacTaBieHHbple Ha pucyHke |1V.1.1, mpoepsis nmpu 3TOM MO
BCEil BBICOTE 37]aHHsI CTCHOBBIE MAHEIH Ha IPOYHOCTH OT BO3JIEHCTBUS KaXKIIO0-
T'0 JIOKaJILHOTO pa3pylIeHUS

V.2 Pacuer ¢hparMeHTa KUPIIUYHOTO 3/IaHUS Xpama

IV.2.1 O6mume cBeneHus: 0 KOHCTPYKTUBHOM PEIICHUN

PaccmarpuBaercst pparMeHT 3maHus Xpama.

dyngamMeHT — MOHONUTHAs TuMTa TonauuHon 500 MM K3 OeToHa Kiacca
B25 Ha ecTeCTBEHHOM OCHOBAHUM.

Hapy:xHble CTEHBI:

- Huke otMeTku 0.000 — k1aaKa U3 OOBIKHOBEHHOTO KPACHOTO IIMHSIHOTO
KUPIHYa IUIACTHYeCKoro mpeccoBanms (y = 1600 kr/m® TOCT 530-95),
toyuHoi 640 MM u O010ku cteH noasajioB Thna ®BC, Toammuon 600 u 900
MM;

- Bbime ormetkn 0.000 — knagka M3 KEPaMUYECKOrO ITyCTOTENIOrO
kuprnuya (ko3¢ dunuent teronpoBoanoctd — 0,32 Bt/m-°C), tonmunaon 640
1 900 MMm.

BHyTpeHHHE CTEHBI:

- Huke otMeTku 0.000 — k1aaKa U3 OOBIKHOBEHHOTO KPACHOTO TJIMHSHOTO
KUPIHYa [UIACTHYeCKoro mpeccoBanms (y=1600 xr/m®> T'OCT 530-95),
tommuHoM 380 MM 1 0110ku cTeH noasaioB Tuna ObC, Tommuao 400 MM;

- Bbimie ormetrkn 0.000 — xiaaka U3 KEPAMUYECKOTO MYyCTOTEIOTO
kuprnuya (koddduiment rermnonporoanoctu — 0,32 Bt/ m-°C), Tommunoit 380
MM.

[lepekpoITsi — MOHOJIUTHBIE >KEJE300€TOHHBIC TUIUTHI, TOJIIMHONW 220
MM, 13 OeToHa kiacca B25.

[ToxpeiTe abcun, cBoma, OapabaHa — MOHOJUTHBIE KeJI€300€TOHHBIE,
touHoM 220 MM, 13 OeToHa Kitacca B25.

[TokpbiTHEe 3BOHHUIIBI W TNpUTBOpa (B oOCsAX «2-4») — [epeBSIHHbIE
CTpormuJia.
KomoHHBI — MOHOIUTHBIE Kene300eToHHble, ceueHrneM 400x400 wu

660x400 MM, u3 6etoHa kiacca B25.

OOBs1304HBIE OAJIKK — MOHOJIUTHBIE JKeJie300eToHHBIE, ceueHrueM 300x300
n 400x400 mMm, u3 OetoHa Kiracca B25.

Mapka xkuprinua M 150, mapka pactsopa M100.

Yacts |. Pacuer KOHCTPYKUMI MO 3alMTe OT NMPOrpecCUPYIONIero
o0OpyLIeHust

IV.2.2 Vicxonubie nanHbIe 1J1s pacdera
Ha pucynke 1V.2.1 npuBeneH miaH pacroioXeHuss KOHCTPYKITUHN 37aHus
Ha otMeTke 0.000 ¢ ykazaHreM MeCT JTOKaJbHBIX pa3pyIICHU.
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HopmatuBHBIC HATPY3KH, TPUHSATHIC VIS pacueTa KOHCTPYKITUH 3jaHus Ha
3aIIATy OT MPOTPECCUPYIOMIETO OOpyIIeHUs MPUHATHI B cooTBeTcTBUU ¢ CII
20.13330 u CII 385.1325800.2018 u yka3ansl B Tadaunax 1V.2.1 u 1V.2.2.
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Pucynox 1V.2.1 — [1nan pacnosoxeHuss KOHCTPYKIUN 3/1aHUsI Xpama Ha OT-
MeTke 0.000 ¢ ykazaHueM MecCT JIOKAJIbHBIX pa3pylIeHUN

Ta6numa 1V.2.1 — [locTossHHBIE Harpy3KH ISl pacdyeTa IO 3allUuTe OT
MIPOTPECCUPYIONIETO OOPYIICHUS

Kos¢pdumu- Pacuer-
Pa3zmep- | Hopma- €HT Hoe
DJIeMEHThI KOHCTPYKITUN HOCTD THUBHOE | HA/IGKHOCTH |
Harpy3Kd | 3HaY€HHUE | IO Harpy3Ke
v HHE
CDyHI[al\jeHTHaSI JIMTa CH/n 12,5 1.0 12,5
0 =500 Mmm
Iepekpsitre 8 =200 mm | kH /M 5,0 1,0 5,0
[TokpeiTHe (abcum, cBOAA,
Gapabana) kH /M2 5,0 1,0 5,0
0 =200 Mmm
KosonHs! 1 6anku 2
400%400 Mt kH /m 4,0 1,0 4,0
[Ton Texnoamonbs 2
5= 150 kH /m 2,0 1,0 2,0
ITox Ha ot™. —0,100 1 2
3500m, 5=100mm | <O/ 1o 10 15
Heperoporkn kH/m2 | 85 1,0 8,5
KuprnuyHeie 6 = 120 MM
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Ta6bnuna 1V.2.2 — Bpemennsle Harpy3kd JUis pacuera MO 3alluTe OT
IPOTPECCUPYIOIETo 0OpYIIeHUs

Koaddu-
LUEHT
Hopmatu-
Pa3zmepHoCTh HajiexkHO- | PacueTHoe
Ilomemenus BHOE [Ipumeuanue
Harpy3Ku CTU IO | 3HAUYCHHUE
3HAYECHUE
Harpyske
Yt
Ha mmry K/ 3,0 1,0 3,0
110J1a MTOJ[Baja
Ha mmuty
MEPEKPHITUS
ga ot™. 0.000 kH /m? 5,0 0,5 2,5
OT CTOsIIEH
TOJIITBI
Ha nury
MEPEKPBITUS kH /M 4,0 0,5 2
Ha 0TM. 3.600
ITo
CII
CHeroBbIe CH 2 15 0.5 0.75 20.13330.2016
Harpy3Ku nst 111
CHEroBOT'O
paiiona PO.
ITo CII
20.13330.2016
Betposslie <H /o2 0,23 0.5 0,165 s | BETPOBO-
Harpysku ro pariona P®,
THUIT MECTHO-
CTH "B"

Pacuer mnpoBomuTca Ha ocoboe

COYCTAHUEC HArpy30K, BKIIOYAIOIICC

MOCTOSIHHbIE HAarpy3ku (COOCTBEHHBIM BeC M BeC Moja) ¢ KO3(PPUIUEHTOM
HAJGKHOCTH TIO HAarpy3ke, paBHBIM 1, M KpPaTKOBPEMEHHBIE HATPY3KH C
K03 PUIIMEHTOM HaIe)KHOCTH 10 Harpy3ke, paBHbIM 0,5 B cootBeTcTBUU ¢ CII
20.13330.
IV.2.3 Hecymas crnocoOHOCTh OT/IETbHBIX KOHCTPYKTUBHBIX 2JIEMEHTOB
PacueTHble XapaKTEpUCTUKH COMPOTUBIICHUS MATEPUAJIOB ONPECIICHbI B
COOTBETCTBHUH C METOJMKOM pacuera u npuBeAeHbI B Tabmwuie 1V.2.3.

60



Ta6nuna IV.2.3 — PacueTHble XapaKTepUCTUKH MaTEPHAIIOB

Koaddu-

Koaddu- Hopmatus- | PacuetHoe
Bun MUEHT
ITUCHT HOE COTpo-
Knacc | Harpyxe- | HaJexXHO-
yCIIOBUS COTIPOTHBIIC- | TUBJICHHE,
HUS CTH TIO
paboThI Hue, Mna Mna
MaTepuany
beron
coKaTue 1,0 1,25-1,15°0,85 18,5 22,6
B2> | pactbkes |0 1995115085 1,55 1,89
HUE
Kupnununas knanka
Kupnuu c)KaTue 1,0 1,0 2,2 2,2
M150 ACTsKe-
PactBOp pCHH © 1,0 1,0 0,08 0,08
M100 ©
Apwmarypa
A500C | PAcTUEE” 1,0 1,1 500 550
HUE
IV.2.4 TlpoBepka 3amTel OT MPOTPECCUPYIOMIETO  OOpYIICHUS

KOHCTPYKIIMH 3/1aHUS

Paccmotpena cxema Ne3 joKanbHBIX pa3pylleHUNM KOHCTPYKIMM 30aHUSA

Xpama:

JIP Ne3 — pa3pyliieHue npocTeHKa KUPIMUYHON HApYKHOW CTEHBI IO OCU
«A» B ocsx «4-6» Ha oM. 0.000.
B pe3ynbTaTe pacuera NONYYEHBl YCUIUSA B DJIEMEHTaX pPacyeTHOMH

Mozenu (hparMeHTa 37aHusl Xpama.

Ha pucynkax 1V.2.2—-1V.2.4 npuBenens! mo3auku HanpspkeHud Ny, NX u
ycwnii N B BEpTUKAIBHBIX HECYIIMX KOHCTPYKIIUAX HAA3EMHOMN YacTH 3/1aHMUS,
BO3HMKAIOIIUX MPHU JIOKATHHOM pa3pyiieHun Ne3.

Ha pucynkax 1V.2.5-1V.2.10 npuBegeHo apMHpOBaHHE MOHOJUTHBIX

MOSICOB M CKJIAQA4YaTOTO MOKPBITUS MPH JIOKATBHOM pa3pyiieHus Ne3.
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Pucynox 1V.2.2 — JIP Ne3. Mo3zanka Hanpspkernii Ny B cTeHax Haa3eMHOM
94acTH 37aHUS
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Pucynox 1V.2.3 — JIP Ne3. Mo3zanka Hanpspkernii NX B cTeHax Haa3eMHOM
YacTH 37aHUS
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Pucynox 1V.2.4 — JIP Ne3. Dmropa ycunuit N B KoIOHHAxX 31aHUs
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Pucyroxk IV.2.5 — JIP Ne3

63

. Bepxnee apMupoBaHre MOHOJIUTHBIX MTOSCOB



[
0311 ™ 25 -1 %31

Bapuar: romcrpyaposamur Bagmarr |
Pacurt mo PCH (CHATT 2453 01-847)
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Bapuam prmcrpyaporsmur Bapuas: |
Pacuer s PCH (CHall 203 01.34%)
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Pucynok 1V.2.7 — JIP Ne3. BepxHee apMUpOBaHUE CKJIA4aTOrO MOKPBHITHS
1o ocu X

Bithlt

¥

Lx

Pucynok 1V.2.8 — JIP Ne3. HuxHee apMupoBaHue CKIa14aToro NOKPHITHS 110
ocu X
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Pucynoxk 1V.2.10 — JIP Ne3. HmwxkHee apMUpOBaHHE CKIIQAUaTOTO MOKPBITHS

o ocu Y
Yacts |l. lonosHuTe bHAsi MPOBEPKA MPOYHOCTH COXPAHUBIIMXCS
KOHCTPYKIIUI BOKPYT JIOKAJIBHOI0 pa3pyllieHusl NMPU nepepacnpe/eeHnu

YCHIIHM.

B cnydae aBapuiHBIX  BO3INCHUCTBHM  JIONYCKAKOTCS  JIOKAJIbHBIE
pa3pyllIeHUs] OTACNIbHBIX BEPTUKAIBHBIX HECYIIMX S3JIEMEHTOB B IIpejaesiax
OJIHOTO ATa)ka, HO ATH NEPBOHAYAIbHBIC PAa3pyLIECHUS HE JOJIKHBI TPUBOJUTH K
OOpyIIICHUIO WM Pa3pylICHUIO, KOHCTPYKIIMM, HAa KOTOpBIC MepeaacTcs
Harpy3ka, paHee BOCIPUHUMABIIASACS  DJIEMEHTaMH, [OBPEXKICHHBIMU
aBApUNHBIM BO3JCHCTBUEM. B HECylIMX KOHCTPYKIHUSX, HE PacHOJIOKEHHBIX
HaJl JIOKaJIbHBIM pa3pyLICHHEM, BO3IACHCTBUE JIOKAIBHOTO pa3pyLICHUS
MPUBOJIUT K YBEJIMYCHUIO HaIpspDKeHWM W ycwini. HeoO0XoIumo cpaBHUTH
yCUIus, ACHUCTBYIOIIME B HECYLIMX DJJIEMEHTAaX MPU HMX MAKCHUMaJIbHOM
3arpyKEHUA C YCWIWSMH, BO3HUKAIOIIMMH MPHU JIOKAUIBHOM PpPa3pyLICHUU
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BEPTHUKAIBHOTO AJIEMEHTA, PACHIOJI0KEHHOTO OJIM3KO K PACCMaTPHUBAEMOMY.

Ha pucynke 1V.2.11 npuBeneHa pacueTHas cxema 37aHus Xpama.

Jlns pacuera Ha 3alIUTY OT MPOTPECCUPYIOLIETO OOPYIICHUS HUCXO/HAS
pacyeTHas MOJieb Oblila U3MEHEHa COrJlacHO HOpMaM JIjisi pacuera Ha 0coboe
COUETaHWE  HArpy3oK JUId  aBapuUMHOTO  BO3JACUCTBUS  (pacyeTHbIE
COMPOTHUBJICHUSI MaTepUagoB ObUIM TPHUHITHl PABHBIMU HX HOPMATHBHBIM
3HAUYECHUSIM, TIPUMEHEHBI JTOMOJHUTEIbHBIE KOA(P(GUIIMEHTHI yCIOBUNW pabOThHI
OpU pacyeTe Ha 3allUTy OT MPOrPECCUPYIOUIETO OOpYIICHHs, 3HAYCHUS
Harpy3ok npuHsATel B cootBercTBUU ¢ CII 296.1325800 u CII 20.13330). Jdns
ynoOCcTBa TMPOBEACHUS pAcCUYeTOB JIOKATbHOE pa3pylIeHUE MPOCTEHKA
KUPIUYHOW HApYy)KHOM CTEHBI B INPEAEIaxX MNOBPEKACHHOTO  JTaxa
MOJICTTUPOBATIOCh CHM)KCHHEM 3HAU€HUS MOIYJS YIPYTOCTH €€ KOHEUHBIX
anemeHToB (B 1000 pa3). B coorBeTcTBHE C peKkoOMeHAAIUsAMU Oblia
paccMoTpeHa cxema  No3  JIOKaNbHBIX  pa3pylleHUH  KOHCTPYKIIUH,
pacrionoskenHast Ha ormeTke 0.000 (cM. pucynok 1V.2.1).

Pucynox 1V.2.11 — PacuyeTHast Mmojienb 31aHUs XpaMa

Kax BugHo u3 pucynkos 1V.2.2- 1V.2.3:

- HauOoJblllee BEPTUKAIBHOE CXKHUMAIOIIee HaNpsLKeHHE B KIAJKe,
paBHoe 2060 KkH/M’°, He MHpPEBBIMIAET PACUCTHOTO COINPOTUBICHHS KIAAKH
CHKATHUIO, paBHOTO 2243 kH/M;

- HauOOJblIee BEPTUKAIBHOE PACTATHUBAIONICE HANpPsHKEHUE B KIAJIKE,
paBHoe 331 kH/M®, mpeBBIIaeT pACYETHOE COMNPOTHBICHHE KIAAKH

PACTSKEHUIO 110 HEMEPEBSI3aHHOMY CEUYEHHI0, paBHOE 81 kH/M?;
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- HauOoJblllee TOPU3OHTAIBHOE HANPSDKCHHWE B KIajke, paBHoe 446
kH/M®, TpeBBIIACT pPAaCYETHOE CONPOTUBICHHE KIAAKA PACTSHKCHHIO 110
TepeBsI3aHHOMY CedeHHI0, paBHoe 203 kH/M’.

Tak kaKk B KUPIIUYHOM KJIaJIKE BOZHUKAIOT PACTATUBAIOIINE HAIIPSKEHUS,
MPEBBIIIAIOININE COOTBETCTBYIOIIUE 3HAYEHUSI COMPOTUBICHUS KIJIAJIKU PaCTs-
YKEHUIO TI0 MEePEBsI3aHHOMY U HEMEPEBA3aHHOMY CEUEHUSM, YTO IPUBOJIUT K €€
pacciI0eHuI0, TPeOyeTCsl BBIMOIHUTh APMUPOBAHHBIN MOSIC KUPIUYHON KIIAJKU
B Hapy)KHBIX CTEHAX B 30HE HAJl JIOKAJIBbHBIM Pa3pyLIEHUEM U MPEAYCMOTPETh
JIOTIOJIHUTEIbHOE apMUpoBaHue Kinaaku. [logbop cedeHns u reoMeTpuio JaH-
HOTO MOHOJIUTHOTO IOsSica CJIEAYyeT MPOU3BOAUTH IMOCIE PACCMOTPEHHS BCEX
CXEM JIOKAJIbHBIX pa3pyIlIeHUH, MPeACTaBIEHHBIX Ha pucynke 1V.2.1.

IV.3 Pacuer mpOM3BOJACTBEHHOI'O IIECTUAITAKHOTO 3JaHHUS C PAMHO-
CBSI3€BBIM KapKacoM

IVV.3.1 O6mue cBeeHust 0 KOHCTPYKTUBHOM PELICHUU

PaccmaTpuBaeMblii  OCTOB KapkKaca MHOTO3Ta)XHOrO OOLIECTBEHHOI'O
3nanus (pucyHok 1V.3.1) oTHOCHTCS K HOPMAJIbHOMY YPOBHIO OTBETCTBEHHO-
CTH.

Pa3mep 5okaiabHOro paspylieHHs, KOTOPOE CIEeAyeT YUYUTBIBATh MpHU
pacdere HECyIIMX KOHCTPYKIMM onHOro (1r000ro) sraxka IpHU BBICOTE pac-
CMATPHBAEMOTO 37IAHHS 10 75 M JI0JDKEH COCTAaBIIATh He MeHee 28 M° (1rameTp
6,0 m). IIpu mpuHATOM IIare KOJIOHH B MTONEPEUYHOM HanpaBieHUH 9%3%9 u 6 m
B TIPOJIOJIFHOM HarpasiieHuu (cM. pucyHok 1V.3.1) nuamerp JOKaIbHOTO pa3-
pYILIECHHUS NIPU yJIaJ€HUU OJHOM (J1t000M) KOJIOHHBI MIEPBOT0O ATaXkKa YUUThIBAE-
MOT0 JIOKQJIbHOTO pa3pylIeHus: COCTaBUT 6,0 M.
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S |
) Il K 30-4
K 29-4-1 i K 29-4-1
L PC 8-3 f.P-311 PC 8-3 M
o J |
S I| K 30-4
3 K 29-4-1 Tt K 29-4-1|
iy PC 8-3 M P-3]H PC 8-3 M
< |
2 (K =4
™ K-3 = K-3 |
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i T
s K-5 [ 1fK-6 K-5
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|
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Pucynox 12.1 — [Tonepeunslit pa3pe3 3aHUS U MAPKUPOBKA KOJIOHH
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1V.3.2 VicxongHbie maHHBIE 171 pacueTa

[Ipu pacuere 3maHUs MO 3aUIUTE OT MPOrPECCUPYIOUIETO OOpYILIEHUS
pacyeTHbIe MPOYHOCTHBIE XapaKTEPUCTHKU OETOHA W apMaTyphl B COOTBET-
ctBun ¢ CII 385.1325800.2018, CIT 63.13330.2018, npuHUMAaIOTCS paBHBIMU
MX HOpPMAaTUBHBIM 3HaueHUsAM. KosioHHBI uMeroT cedeHue oT 300x450 mm 1o
350%x650 MM u BeImosiHeHbI 110 cepun MI-62 Beim. 2. [IepeKpbITHS BBITOTHEHbI
10 COOPHO-MOHOJMTHOMY BapHaHTY C PACIOJIOKEHUEM HAJOMOPHOW apMary-
pBI IJTUT B MIBaX MEXIy mimrtaMud. Purenn Beicotoil 700 MM (BKJIrOYask MOHO-
JUTHYIO YacCTh) BBITOJTHEHBI C MPEBAPUTEIBHBIM HANIPSHKCHUEM apMaTyphl 110
cepur UMN-63 BbIN. 3, a IUIMTHI NEPEKPHITUS UMEIOT BBICOTY 350 MM M BBINOJI-
HeHbl o cepun M-64 Beim. 2.

PacuerHbie 3HaueHUs MPU3MEHHOW MPOYHOCTH OETOHA MPHUHATHI C y4e-
TOM JIONIOJIHUTEIBHBIX  KOY()PUIIMEHTOB pabOTBI B  COOTBETCTBUU C
CII 385.1325800.2018, ITpunoxenne A — 1,25. PacyeTHoe 3Haue€HHE ITPOUYHO-
CTH apMaTypHOH CTajau KOJIOHH M HAJOMOPHOW apMaThl pUTENICH, BBHIMOJIHEH-
HbIX U3 ctanu kiacca Alll, ¢ yaerom koaddunmenta ycnosuii padotst 1,1 (CIT
385.1325800.2018).

JedbopmallmoHHbIE XapaKTEPUCTUKU MaTEepUAIOB KOHCTPYKIMNA Kapkaca
3/IaHUS TIPU pacyeTe Mo 3alIUTe OT MPOTrPECCUPYIONIETO OOPYIICHUS TIPUHSTHI
B cooTBercTBHU ¢ CIT 385.1325800.2018. [IpenenpHbie 3HAYCHUS OTHOCUTEITb-
HBIX JedopMaliii Ipyu MPOBEPKE KPUTEPUEB HECYIIEH CIIOCOOHOCTU ISl OCO-
O0ro MpeAenbHOr0 COCTOSHUS HA3HAYEHbl cleayroume: sl  OeToHa
&y =0,0035, 1715t apMaTypsl ¢ GU3HMUECKUM mpenenoM Tekydect &£, =0,025, c

yCIOBHBIM — €, =0,015.

Pacuer 3manus mo 3amure OT MPOrPEeCcCUPYIONIEro OOpYIIEHUS, B COOT-
BerctBuM ¢ 1.6 CII 385.1325800.2018 criemyeT BBIMOJMHATH HA COYETAHUE
Harpy3ok C.°, cocrosiiee u3 MOCTOSHHBIX Py 1 anurenbHbIx P, ¢ yaeTom u3-

MEHEHHS paCYeTHON CXEMBbI, BEI3BAHHOTO JIOKAJIHHBIM Pa3pyIICHUEM.
Jlns paccMaTpuBaeMoro OOIIECTBEHHOTO 3[JaHUsI Ha MOKPBITHE U MEPEKPHITHE
U TIEpEeKpBITHE ACHCTBYIOT HArpy3Kd, NMPUBEICHHBIE B CTOJOIE 8 TaOMUIIBI
IV.3.1 ¢ ko3 dumeHTOM HaICKHOCTH IO Harpy3Ke, paBHBIM 1:
- IOCTOSIHHBIE HATPY3KH:

a) COOCTBEHHBIN BeC KOJIOHH, PUTeJeH, IUIUT NEPEeKPbITHS U MOKPbI-
TUS;

0) coOCTBEHHBIN BeC HApY>KHBIX CTEHOBBIX MaHEJEH;
- BpEMEHHbIE JUTUTEIbHbIC HATPY3KU;

a) BeC MePEeropo/iokK;

0) BeC 1OJIOB;

B) BEC KPOBJIU;

T) JJIMTENbHASI YaCTh BPEMEHHOW HAarpy3KH Ha MEPEKPHITHE;

1) IJTUTENbHAs 4acTh CHETOBOW HATrPY3KH.
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Ta6nuna IV.3.1 — Harpy3ku, 1eicTByOIINE HA IEPEKPHITHE U TTOKPBITHE 00-
IIECTBEHHOT'O 3[[aHUS

Mecro Beptukanenbie Harpy3ku, klla
HopmarusHbie Pacuernbie
IToct. | Bpemennsie |Iloct.| Bpemennsle | mporpec-
Ha cupyuiee
[TonH. | B T.4. NIEPEKPHITHE |00pyIIEeHNE
JUINT. [Tonn. | Jnwur.
1 2 3 4 6 7 8
ITepexpwiTie mo- | 2,71 | 10,05 | 5,14 | 2,99 | 12,08 | 12,08 7,85
MeIIeHU N
(tabauma 1V.3.2)
[ToxpeiTHE 5,43 1,24 0,86 | 652 | 1,76 | 1,21 6,29
(tabmnwuma 1V.3.3)

HopMaTHBHas HAarpy3Ka OT Beca M° HAPy)KHBIX HABECHBIX KEPAM3HTOOCTOHHBIX
CTEHOBBIX MaHeNeH ToMmuHOM 240 MM, 1 mIOTHOCTBIO ¥ = 1200 kr/™M°npuHsTa
q“=0,24-12 = 2,88 Ila, y;= 1,1. Beicora maneneii cocTaBiasieT 2,4 M C I1arom
4,8 M 110 BBICOTE.

Tab6nuua 1V.3.2 — Harpy3ku, 1edCTBYIONINE HA MEXKIYITAXKHOE MEPEKPHITHE

IJ:;';’I HaumenoBanue Harpy3ku 0., xlla Vi 0p, Klla
[TocTossHHBIC
1 Bec pev6pI/ICTBIX TUTUT TIEPEKPBITHUS C 3a- 271 11 299
JUBKOM mBOB 110 cepun NN-64 BoIm.2.
Htoro nocrostHHAs 2,71 2,99
Bpemennbie
2 |Tloner 1,21 1,3 1,58
3 |Ileperopoaku 0,98 1,1 1,08
4 |BpemenHas Harpyska 7,85 1,2 9,42
B T.4. JUTUTEJIBHO JICHCTBYIOIIAS 7,85 1,2 9,42
5 |HToro BpemeHHas 10,04 12,08
B T.4. nnmurensHO AEHCTBYIOMIAS 5,14 12,08
6 |Bcero mocrossHHas+BpeMeHHAas 12,76 15,07
7 |Bcero nocrosHHasHIJIMTEIILHAS 7,85 15,07
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Ta6nuna 1V.3.3 — Harpy3ku, 1elcTByIOIINE Ha TOKPHITHE

IJ]\?';’[ HanmenoBaHue Harpy3ku K%_”I’a Vi Igf’[’a
ITocTosiHHBIC
1 | Kposns 2,72 1,3 3,53
2 Bec nuT nepexkprITus ¢ 3aIMBKOU 271 11 2,99
[IBOB
Hroro nmocrostaHas 5,43 6,52
Bpemennbie
3 CHeroBas Harpy3Ka paBHOMEPHO pac- 1,24 14 1,76
npeacIeHHas
B T.Y. JUIUTEJIBHO JICUCTBYIONIAs 0,86 1,4 1,21
4 | Bcero nmocTostHHbICHBPEMEHHBIC 6,67 8,29
5 | Bcero nocrossHHbIe+HUTUTENHLHEBIE 6,29 7,73

IV.3.3 OcobGeHHoCTH pacyeTHON MOICIIH

Jlist pacuera 37aHUs IO 3alUTE OT MPOTPECCUPYIOMIETO OOpYIICHUS
CJIEAYyET YUYUTHIBATh MPOCTPAHCTBEHHYIO PACUETHYIO MOJIENb, B KOTOPOH, B CO-
otBercTBUM ¢ 1. 5.1.4, 5.1.6 CII 22.13330, y4uThIBa€TCS B3aMMOJCUCTBUE C
IPYHTOBBIM OCHOBaHMEM. [Ipy 3TOM B 3amac mpOYHOCTH, B PACUETHYIO CXEMY
HE BKJIIOUEHBI JIEMEHTHI 3/1aHHS, KOTOPBIE TP HOPMAJIbHOM JKCILTyaTallud HE
SBJISIIOTCS] HECYIIIMMU (HAPY>KHOE CTEHOBOE OrpakJICHUE, IEPETOPOIAKHU U JP. ).

Pacuer kapkaca 3/1aHus Ha IpOrpeccupyroniee 0OpyIIeHHE 3aKIII0YaeTCs
B TMOCJEJOBATEIbHOM HCKIIOUYEHUM BEPTUKAIBHBIX WM TOPU3OHTAJIBHBIX
Y4aCTKOB KOHCTPYKIIMU JIJIsI KQXKJOTO U3 BO3MOXHBIX JIOKAJIBHBIX pa3pylIeHUN
OT/EJIbHO W HE3aBUCHUMO OT JPYTUX BO3MOXHBIX JIOKAJIBHBIX pa3pylICHUM
KQ)KJIOTO 3Ta)Ka 3/1aHUSA:

- pa3pylieHne MPOMEKYTOUHON KOJIOHHBI 0 ocu 9/A;

- pa3pylieHue MPOMEKYTOUHBIX KOJIOHH 110 ocu 9/b u 9/B;

- pa3pyllieHne YIriIoBOM KOJIOHHKI O ocu 19/A;

- paspylieHue KpaitHux KoJjoHH 1o ocu 1/b u 1/B;

- 00OpyIIeHNE YJacTKa MEePEKPHITHSI IBYX CMEXHBIX I11aroB B OJTHOM
MIPOJIETE HA HUKEJIEXKAILIEEe EPEKPBITHE.

B paccmarpuBaeMoM mpuMepe pacueT OTpaHMYEH OJHUM BHUJOM aBa-
PHUIHOTO BO3JIEUCTBUS — yAAJICHUEM IIPOMEKYTOYHOM KOJIOHHBI IIEPBOr'O ITaXa
(pucynok 1V.3.2).
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Pucynoxk 1V.3.2 — Pa3pyiieHust KOJIOHHBI IPOMEXYTOUHOTO psifia IIEPBOTO
JTaxka
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Pacuer 31aHus Ha nporpeccupymoliee 0OpylIeHUE BBIMOIHEH C UCIIONb-
3oBaHueM nporpamMmmuoro komiiekca JIMPA-CAIIP, no nenedhopmupoBaHHon
cxeMe (C ydYyeToM BIMSHMS MPOJOJBHOIO H3rMba B COOTBETCTBUU C
8.1.15 CI1 63.13330.2012).

[Ipu pacuere y4UTHIBAIUCH MOHMKEHHBIE Ae(OPMAIIMOHHBIE XapaKTEPUCTUKU
KOHCTPYKIIUH TIPH JJIMTEIBHBIX HAarpy3Kax, B TOM YHUCJIE C Y4E€TOM oOpa3oBa-
HUS TPELIUH.

OueHka Hecyliel CrMOCOOHOCTM MPOU3BOJMIIACH IYTEM CpPAaBHEHHS
JEUCTBYIONIUX YCUJIUHN B JKeJIe300€TOHHBIX KOHCTPYKIMAX C HEeCyIIel crnoco0-
HOCTBIO CE€YEHMI C MpeNeNbHbIMU YCHIIMSIMHU — 00JIACTbIO MPOYHOCTH, MPE.-
cTaBJieHHOM Ha pucyHke |1V.3.3 unm ¢ Hecymel crmocoOHOCThIO CEUeHUs Ompe-
nenennoit cormacHo CIT 63.13330:

IV.3.4 [IpoBepka Hecyiier cnocOOHOCTU OHOTO U3 CEUCHUHN pUTEIIs

/lano: TpAMOYTOJIBHOE CEYEHHUE PUTeNlsl Ha KpalHEW OIope MIHWPUHOU
b =250 mm u BeicoTo#t h = 700 Mm, knace 6etona B22,5 (Ryer = 16,75 MIla);
kiaacce apmarypbl Alll (Rsser = 390 MIa) C miiomianpio pacTIHyTON apMaTypbl
(2025+2012) A, = 1208 mm°. PaccTosiHMEe [0 LEHTPA THKECTH apMATYphI
a = 55 MM.

Pabouast BeIcOTa ceueHMs

hg = 700 — 55 = 645 mwm.

Hecymiyto ciocoOHOCTh OnpeneuM UCX0/ U3 BBICOTHI CKATOM 30HBI U

koahurmenTa yp; = 1:

Rs,ser : As _ 390-1208
Ryeer [0 16,75-250

OTHOCHUTEIbHAS IrpaHU4YHaA BbBICOTA C>KaTOM 30HBI

X = =112 mm.
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x 112
=1 =222 20174 < &, =0,531.
- h, 645 R

Torma npeaeabHbId MOMEHT
Mt = Rpeer b~ X (hg —0,5-X)=16,45-250-112 - (645—0,5-112) =
=2,71-10° H-mm = 271kH - M

Takum o0pa3zoMm, MaKCHUMAaJIbHBI OTPULIATEIBHBIN M3rHOArOMil MO-

MEHT, BOCIIPUHUMAEMBbI CEUYCHUEM pUIells Ha KpalHEHd OIOpPE COCTaBUT
270,7 xH'm.

-75.764

OobJs1acTh U3MEHEHUs YCUJIMit —576,505 T (5655,4 kH)< N < 166,257 T (1631 xH)
—75,764 Txm (743,2 kHxmM) <M< 75,741 Txm (743 xkHxm)

Pucynox 1V.3.3 — OGnacTs Hecyiel crnocoOHOCTH /1Jisi OTHOM U3 KOJIOHH B
KoopauHatax «M—Ny»

B KecTKuX y3/ax COeIMHEHUs] KOHCTPYKIMH OTPaHHYNBAINCH OTIOPHBIC
MOMEHTBI, BOCHPUHUMAEMbIE CEUCHHEM C IMepepaclpe/ieieHueM YCHIUN B
nposiet, Ho He Oosee 30% (pucynku 1V.3.4-1V.3.5). Mo3auka nedopmanuii
npuBeneHa Ha pucynke 1V.3.6.

= 1 1L 1 I 1L I I ]
-102 -875 129 -58.3 -43.8 -29.2 146 -0.664 0.664 146 29.2 438 58.3 66.5
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1(OCOBOF COYETAHHE)
Mosanka My

e d dd o

Pucynok 1V.3.4 — Mo3zauka npononbsbix cui N B pame 1o ocu 9
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Pucynoxk 1V.3.5 — Mo3zauka usrubaromnmx momeHToB MYy B pame 1o ocu 9
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Pucynok 1V.3.6 — Mo3zanka nepemMeriennii mo ocu Z pamsl B ocsix A/1-TI°

o ocu 9

B kadecTBe KOHCTPYKTHBHBIX MEPOIPHUSATHH MPOTHB MPOTPECCUPY-
IOIIETO OOPYIICHUS TPUHSTHI CBSA3H Ha 5-M dTaxe:

- KpecTooOpa3Hoi (opMbl BIOJIb HAPYKHOTO psijia KOJIOHH U3 CIla-
PCHHBIX YTOJIKOB M PaCHOPOK MEXTy KOJIOHHAMH U3 CIIAPEHHBIX YTOJIKOB
(pucynok 1V.3.7);
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Pucynox 1V.3.7 — Cxema KpecTOBBIX CBSI3EH JJISl 3aIIUTHI OT
MPOTPECCUPYIOIIETO OOPYIICHUS

- TPEYroJIbHOU (hOPMBI BIOJIb KOJIOHH CPEHETO psAlia U3 CHApEHHBIX
YrOJIKOB C BEpXHEH M HIWKHEH pacniopkamu (pucyHok 1V.3.8).

Bepx naumst

r200x125x11

160x160x12

r160x160x 12

SR
e

11120x120x8 Yp. Bepxa naums 5 3maxa

[Hl
|

6000
-99/+99 cBasu

@ -103/+32 BepxHue nodAca @

+16 HuxHue nosca

Pucynox 1V.3.8 — Cxema TpeyronbHBIX CBSA3CH IS 3aIIUTHI
OT TPOTPECCUPYIOIIECTO OOPYIICHUS
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B pesynbpTaTe mpUHATHIX KOHCTPYKTUBHBIX MEPOTPHUATHH MO 3alUTE OT
MPOrPECCUPYIOLIEro OOpYyIIeHUs] IPOBE/ICH MOBTOPHBIN pacuer. B pesynbpraTe
MOJIy4EeHBI YCHIIHS U AedOpMallMK B KOJIOHHAX U PUTEIISX PaMbl, IPUBEICHHbIE
Ha pucynkax 1V.3.9-1V.3.11. CpaBHuBas nosy4eHHbIC YCUJIUS B KOJIOHHAX U
puressx pam 1o ocu 8, 9 u 10 ¢ npeaeabHbIMH YCHIUSIMU — 00JIaCThIO POYHO-
CTH, TIpeicTaBlieHHON Ha pucyHke 1V.3.3 u HecyIel CriocOOHOCTBhIO CEUCHHMI
pUTeIIst MOXKHO CIIeJIaTh BBIBOJ O JIOCTATOUYHOM HECyIlel ClTIOCOOHOCTH.

1(OCOBOE COYETAHHUE)
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MunnmanbHoe yemmue -333.692; Makenvanbhoe ycmne 86,6654
Pucynox 1V.3.9 — Dntopa npogonsubix cui N B kostoHHaxX B ocsix A/1-T°
1o ocu 9
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EzuHuus! H3Mep eHust - Tm
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Pucynok 1V.3.10 — Dnropa n3rudaronmx MOMEHTOB MYy B KOJIOHHaX B OCSIX
A/1-I" mo ocu 9
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M mivassHOE yCtie -56.5936; MakcnvansHoe y e 66.2441

Pucynox 1V.3.11 — Dmropa n3rudaromux MoMeHTOoB My B puremnsx
B ocsix A/1-I" mo ocu 9

76



I'V.3 Pacuer kapkaca 0JJHO3TaKHOTO IPOU3BOJICTBEHHOI'O 3AaHUS
IVV.3.1 O6mume cBeneHnst 0 KOHCTPYKTUBHOM PEIICHUH

PaccmaTpuBaeMblii OCTOB Kapkaca OJHOAITaKHOTO MPOU3BOICTBECHHOTO
3aHUSI OTHOCHUTCS K TIOBBIIIICHHOMY YypPOBHIO OTBETCTBeHHOCTH. CoOTrjacHO
CII 385.1325800.2018 u CII 56.13330.2011 (c u3M.) jy1s 31aHUI TTOBBIIIIEHHO-
rO YPOBHS OTBETCTBEHHOCTH TpEOYeTCsl pacdeT Ha Mporpeccupyroiiee oopy-
menne. B coorBerctBuu ¢ 1. 4.4 u Ilpunoxenuem U CII 385.1325800.2018
TpeOOBaHMS MO 3alTUTE OT MPOTPECCHPYIONIETO OOPYIICHUS BKIIOYACT IPO-
BEPKY M0 0COO0MY TIPEIeTLHOMY COCTOSHUIO, TIPH YJAJICHUHU U3 KOHCTPYKTHB-
HOM CHCTEMBI OJTHOTO M3 HECYIIHMX JIEMEHTOB. [Ipu 3TOM B pacuere y4yuThIBa-
eTcs, (U3MYecKasi, TeOMETpUYECKass M KOHCTPYKTHBHAS HEITUHEHHOCTh TPH
OIICHKE CHJIOBOTO CONPOTHUBIICHUS KOHCTPYKITHH.

30Ha JIOKaJBLHOTO Pa3pyIIeHUs OJHOTPOJIETHOTO 3[JaHUs MPUHUMACTCS B
cootBercTBUM C 1. 4.6 CII 385.1325800.2018, mpu mposnere 18 M u miare ko-
JOHH 6 M B mpoAoiasHOM Hampasienun (pucyHnok 1V.3.1) cienyer paccmarpu-
BaTh pa3pyllICHUE WU yJlaJCHUE HECYyIIed KOHCTPYKIMU Ha Y4YacTKe JIBYX
CMEKHBIX IIaroB.
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Pucynox 1V.3.1 — [Tonepeunsrit pa3pe3 3qaHus

Konouns! 3panus npussaTsl 1ByxBerBeBbiMU KJII1-23 mo cepun KD-01-
52 (Boimyck II) ceuennem nmoaxpanoBoit BetBu 500x1300 MM U HaJIKpaHOBOM
BeTBU 500x600 Mm. IlokpbiTHE 3MaHUS 3aPOCKTUPOBAHO U3 KPYITHOMAHEIb-
HBIX )KeJIE300€TOHHBIX MPEABAPUTENBHO HAMPSKEHHBIX TUIUT BhicoTON 300 MM
mapku [THC-17/1,5%6, [THC-4/3x6 no cepun 11K-01-111 u cTponuiabHbIX cer-
MeHTHBIX (pepm Mapku PC-18-3m o cepun [1K-01-129.
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1V.3.2 Vcxonnbple qaHHBIC IS pacyeTa

[Ipu pacuere 3maHMs MO 3alIUTE OT MPOTPECCUPYIONIETO OOpYIICHUS
pacdeTHbIe MPOYHOCTHBIC XAPAaKTEPUCTHKH OETOHA M apMaTyphl B COOTBET-
ctBun ¢ CIT 385.1325800.2018, CII 63.13330.2018, npuHuMaroTcsi paBHBIMH
X HOPMATHBHBIM 3HAUCHUsM. PacueTHbIC 3HAUCHUS MPU3MEHHOW MPOYHOCTH
0eToHa MPUHATHI C YYETOM JOMOJHUTEIBHBIX KOA((PUIIMEeHTOB pabOTHl B COOT-
BerctBum ¢ CII 385.1325800.2018, Ipmnoxenue A — 1,25. PacuetHoe 3Haue-
HHUE MPOYHOCTH apMAaTypHOW CTalli KOJIOHH BBIMTOJHEHHBIX W3 CTAll Kiacca
Alll (mapka 1), ¢ yderom kodddumuenta ycnoBuit pabdorsr 1,1 (CII
385.1325800.2018).

Pacyer 3maHus 1o 3ammTe OT MPOTPECCUPYIONIEro OOpYIIEHHS, B COOT-
BerctBuM ¢ m. 6 CII385.1325800.2018 crmemyer BBIMONMHATH Ha COUYETAHUE
Harpy3ok C.°, cocrosiiee U3 MOCTOSIHHBIX Py u autensHbix P, ¢ ydeTtom us-

MEHEHHS paCYETHON CXEMbI, BBI3BAHHOTO JIOKAJIbHBIM PAa3PYLICHUEM.

Jlji paccMaTprUBAaeMOro OOIECTBEHHOTO 37aHMsI Ha MOKpPBITHE U Iepe-
KpBITHE U MEPEKPBITUE NEUCTBYIOT HArpy3KH, PUBEACHHbIE B cTONOLE 8 Tab-
bl 13.1 ¢ ko3 puIeHToM HaiexKHOCTU IO Harpy3Ke, paBHbIM 1:

- IOCTOSIHHBIC HATPY3KH:

a) COOCTBEHHBIN BEC KOJIOHH, (hepM, TUTUT HOKPBITUS, KOHCTPYKIUHI MPO-
TUB TIPOTPECCUPYIOLIETO OOPYIICHHUS;

0) cCOOCTBEHHBIN BEC HAPY>KHBIX COH/IBUY MaHETEH;

B) BEC METAJUTMUECKUX TIOMIAI0K HA TOKPHITUH;

- BpEMEHHBIC JITUTEIbHBIE HATPY3KH;

a) BEC KPOBIIH;

0) JIMTeNbHAS YaCTh CHETOBOM HAarpy3Ku;

B) JIUTENIbHAS YaCTh KPAaHOBOM Harpy3Ku.

[ToHn>xeHHBIE 3HAUEHUSI KPAHOBBIX HArpy30K MPUHUMAIKNCh B COOTBET-
ctBun ¢ 1. 9.19 CII 20.13330 myist mpunHsiTOro pexkuma padbotbl kpaHoB 3K,
paBHbIMU 0,4 OT BEpTUKAJIBHOW HAarpy3KH OT OJHOTO KpaHa.

Tabmuma 1V.3.1 — Harpy3ku, aeiicTByromnme Ha 37aHue

Beptukanensle Harpy3ku klla

HopmaTuHbie PacueTHblie
Mecto Bpemennsie Bpemennsie Ha | mporpec-
ITocr. B 1.u. |Ilocr. MTOKPBITHE cupyuiee
[Tousn.
JUTHT. [Tonn. | [mur. |oOpyiieHue
1 2 3 4 5 6 7 8

[ToxpeiTHe
MUH/MaKc 1,93 |1/1,07|0,7/0,753| 2,17 |1,4/1,5/0,98/1,05| 2,63/2,68
(tabymma 1V.3.2)

2
HopMmatuBHasi Harpy3ka OT Beca M~ HapYyKHbIX HABECHBIX COHIBUY-
naneseit rommuHon 140 mm npunsita q° = 0,1 kI1a, yi= 1,1.
HopmaTtuBHass Harpy3ka OT Beca CTPONWIBHBIX (epM mpuHsITa

qH= 58,9 kH, Yi= 1,1.
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Tabnuma 1V.3.2 — Harpy3ku, 1eliCTBYIOIINE HAa TOKPHITHE

Ne,n/mm HauMenoBanue Harpy3ku K%_Ia Vi Igfla
ITocTosiHHBIC
1 Kposins 0,21 1,3 0,27
5 Bec niuT nepekprITus ¢ 3aIMBKOU 1,73 11 1.9
IIIBOB
Hroro mocrossHHAs 1,94 2,17
Bpemennbie
CHeroBas Harpy3Ka paBHOMEPHO
3 pacrpe/e/ieHHas MUHUMAaJIb- 1/1,07 1.4 1,4/1,5
Hasi/MaKCUMaJIbHAas
B T.Y. JUTUTCIIHHO JICHCTBYIOIIAS 0,7/0,75 1,4 0,98/1,05
4 Bcero noctossHHBIE+BpEMEHHBIE 2.93/3.0 3.57/3.67
MUH/MaKC
5 Bcero nocrossHHBIEHIJIUTEABHBIE 2.63/2.68 3.15/3.22
MHH/MaKC

[Mpumeuanue: [ng cBOgUATOrO OUEpPTAaHUS MOKPHITUS HATPYy3Ka MPUHSATA B COOTBETCTBUU ¢ 1. b.2
[Tpunoxxenuns b CII 20.13330.2016.

IV.3.3 OcoOGeHHOCTH pacyeTHOW MOICITH

Jlns pacdeTa 3aHMsS IO 3AIIUTE OT MPOTPECCUPYIOMIETO OOpYIICHUS
CJIeyeT YUYUTHIBATh MPOCTPAHCTBEHHYIO PACUETHYIO MOJIENb, B KOTOPOH, B CO-
otBercTBUM C 1. 5.1.4, 5.1.6 CII 22.13330, y4uThIBacTCSI B3aMMOJCUCTBUE C
rpyHTOBBIM OcHOBanueM (1. 7.1 CIT 385.1325800.2018). IIpu »Ttom B 3amac
MPOYHOCTH, B PACUETHYIO CXEMY HE€ BKJIFOUEHBI 3JIEMEHTHI 3[JaHUs, KOTOPHIE
IPY HOPMAIBHOM SKCILTyaTaIluu HE SBISIOTCS HECYITUMU (HapyKHOE CTEHOBOE
Orpa)KieHue, MeperopoaKku u Jip.)

B xauecTBe BTOPUYHBIX paCUETHBIX MOJEIIEH, ITOCIIE aHAIU3a IEPBUYHON
pacyeTHOM CXEMBbI KapKaca COOpPYKEHUS, IPUHSITHI:

- YIJICHUE PSAOBOM KOJOHHBI;

- yaJeHue YTJIOBOM KOJIOHHBI JIIOOOTO TEMIIEPATypPHOTO OJI0Ka.

Pacder BBINOJIHEH HE3aBUCUMO ISl KaXIOM M3 CXeM corjiacHo 7.3
CIT 385.1325800.2018 ¢ ucronap30BaHMEM KBa3UCTAaTHUECKOTO crocoba (1. 7.6
CIT 385.1325800.2018).

B paccmarpuBaeMoM mpuMepe pacueT OTpaHMYEH OJHUM BHIOM aBa-
PHUITHOTO BO3JEHCTBUS — yAaJEHUEM MPOMEKYTOUYHOU KOJOHHBI o ocu 14/15
(pucynok 1V.3.2).
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Pucynox 1V.3.2 — Pa3py1ienust KOJOHHBI TPOMEKYTOYHOTO Psijia

Pacuyer 31aH1s1 Ha porpeccupytoiiee OOpyIICHUE BBIOJIHEH C UCIIOJIb-
30BaHueM nporpammuoro komiuiekca JIMPA-CAIIP, no nHegedopmrpoBaHHOR
cxemMe (C yd4eroM BIMSHHS TMPOJOJBHOIO M3ruba B COOTBETCTBUH C
8.1.15 CI1 63.13330.2012).

IV.3.4 TIpoBepka HecyIiel CITOCOOHOCTH AIEMEHTOB KapKaca 3/IaHus

OueHka Hecylield cnocOOHOCTH MPOU3BOJMIIACH TyTEM CpABHEHUS AeH-
CTBYIOIIUX YCUJIUM B Ke€JI€300€TOHHBIX KOHCTPYKIIUSAX C HECYIIEeH CIOCOOHO-
CThIO ceueHUM. Tak, mpoBepKa NPOYHOCTH HOPMAIBHBIX CEYEHUH B IUIOCKOCTU U
13 TUIOCKOCTH KOJIOHH TIPOBOAMIIACH TIO oOactu B3aumoencteust M—N (cm. pucy-
Hok 1V.3.3, IV.3.4). PacueTHble IJIMHBI HAIKPAHOBOW W TOJKPAHOBOW BETBH
npuBeeHs! B Tabmume 1V.3.3.
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Tab6auna IV.3.3 — Pacuernbie quHbl COOPHBIX KOJIOHH [13]

M3 10CcKOCTH MONEepEeYHON pambl
B mtockoctn [Tpu oTcyT-
PaccuuteiBacMast yactob . | IIpn Hamuunm
MONEPEYHOM CTBHH BEPTH-
KOJIOHHBI BEPTUKAJIbHBIX
paMbl . KQJIbHBIX CBS-
CBsI3€Ei .
3eil
C yuemom Kpanosou
Hazpy3Ku
ITonkpanoBas 1,5H; 0,8H; 1,2H;
HanxpanoBas 2H, 1,5H, 2H,
be3 yuema kpanosoti
Hazpy3Ku
IlonkpaHoBas B 31aHUSAX:
OHOIIPOJIETHBIX 15H 0,8H; 1,2H
MHOronpoaeTHbIX 1,2H; 0,8H; 12H
Hankpanosas 2,5H, 1,5H, 2H,

0603Ha‘-ICHI/I$I, IIPUHATHIC B TaGJII/IIIei

H — monHas BeIcOTa KOJIOHHBI OT Bepxa (pyHIaMeHTa 10 PUTEIIs paMbl;

H; — BbICOTa IOIKPAaHOBOI YacTH KOJIOHHBI OT Bepxa (yHIaMeHTa 10 HU3a [OAKPAHOBOH OalKy;
H, — BbICOTa HAJAKPAHOBOW YacTH KOJIOHHBI OT BEpXa CTYIECHH JI0 PUTEIIS paMBbl.

-31.598
O0aacTh H3MEHEHHSA —386,059 T (-3787,2 kH) <N < 73,019 T (-716,3 xH)
yenamii —31,598 T-m (=310 xH-m) <My< 31,598 T-m (310 kH'm)

Pucynox 1V.3.3 — OGnacTs Hecymiel crmocoOHOCTH HaJKPaHOBOW BETBH B
IJIOCKOCTH PaMBbl JUIsl OHOH U3 KOJIOHH B koopauHaTax «N-My»
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-21.589

Oo6nacrb usmenenus yewauii  |-386,059 T (-3787,2 kH) <N < 73,019 T (-716,3 xkH)
—21,589 T-m (211,8 xkH M) < Mz < 21,589T ™ (211,8 kH'm)

Pucynox 1V.3.4 — OGnacTh Hecyiel crmocOOHOCTH HAJKPAHOBOW BETBU M3
MJIOCKOCTH paMbl JIJIs1 OTHOM U3 KOJIOHH B KoopauHaTax «N-M,»

B cooTBercTBHM ¢ pacdyeTOM Ha OCHOBHOE M 0CO0O€ COCTOSTHUE MaKCH-
MaJbHOE HANpPSDKEHHE TMOJ[ CYIIECTBYIOIMMH (yHIAMEHTaMH COCTaBIISIET
200 xIla, makcumanbHas ocagka — 10 MM (1711 0cO00TO BO3CHCTBUS MPUHSTHI
HOPMATHUBHBIC XapaKTEPUCTUKU TPYHTOBOTO OCHOBAHUSA).

B kxauecTBe KOHCTPYKTHBHBIX MEPOIPHUATHH MPOTUB MPOTPECCHPYIOIIE-
T0 OOpYIICHUS IPUHSITHI CICAYIONNE MEPOTIPUSTHS

- ycTpoeHsl noacTponmibhbie pepmel (pucynkn 1V.3.5, 1V.3.6) B ypoBHe
BepXa HAJIKPAHOBON YaCTH KOJIOHH C YCHJICHHEM IOCJIECIHEH METALTHYCCKON
000iMO¥i U3 YTOJIKOB;

- YCTPOEHBI TIOJIKOCHI JIJIsT YTJIOBBIX KOJIOHH B TOPIAX 37aHus ¢ obecrie-
YeHHUEM CBOOOHBIX TeMIepaTypHbIX aedopmartuii (pucyHok 1V.3.7).
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Pucynox 1V.3.6 — Cxema noacTponuibHbIX dhepm
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Pucynok 1V.3.7 — Cxema moKOCOB yTIOBBIX KOJOHH

- BBITIOJTHEHA 3aMEHa TUIPOU30JISILIMOHHOTO MOKPBITHS U3 pyOeponaa Ha
MOKPBITHE U3 KPOBEIHLHON MEeMOpaHbI ¢ yTerieHneM d(pPEKTUBHBIM TETLION30-
JSITUOHHBIM MaTEpPHAIoM;

- BHINIOJTHEHA 3aMEHA KEPaM3UTOOCTOHHBIX TMaHENeW OrpaKAeHHus Ha
COHJIBUY MTAHEIH.

- MepornpuATHss B cooTBercTBUM ¢ npuioxkenuem [ CII
385.1325800.2018.

B pesynbrate NpuHATHIX KOHCTPYKTUBHBIX MEPOMPHUSITHIA MO 3AIIUTE OT

IIPOrPECCUPYIOLIET0 OOPYIIEHHs IPOBEIEH MOBTOPHBIN pacueT. B pesynbrare
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MOJIY9CeHBI yCWIIHSI B JlepopMaIuu B KOJIOHHAX paMbl M DJIEMEHTAX YCHUJICHUS,
npuBeneHHbIe Ha pucyHkax 1V.3.8- 1V.3.10. CpaBHuBas nmojgydeHHbIC YCUIIUS B
KOJIOHHAX M PUTENSX paM C MPeAeTbHBIMHA YCUITUSIMHU — 00JIaCThI0 TIPOYHOCTH,
npeacTaBieHHon Ha pucyHkax 1V.3.3 u 1V.3.4 MmoxHO clienath BBIBOJ O JIOCTa-
TOYHOW HeCyIel CIoCOOHOCTH OCHOBHBIX HECYIIMX KOHCTPYKIMH. Mo3anka
BEpPTUKAJIbHBIX neopMmanuii npuBenena Ha pucynke 1V.3.11. CpaBHuBas mo-
Jy4YeHHBIE TEPEMEIECHUsI C pa3MepaMy TUIOIIA0K OMHMPAHUS TUTHT MOKPBITUS
MO>KHO CJIeIaTh BBIBOJ, 00 OTCYTCTBHH ITaJICHUS TTUT TOKPHITHS.
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Pucynox 1V.3.8 — Dnropa npogonsubix cui N B KOJIOHHaX U 3J€MEHTax
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Pucynok 1V.3.9 — Dmropa nzrubaronux MmomeHTOB MY B KOJIOHHax
¥ JJIEMEHTaX yCUJICHUs (B TNIOCKOCTH PaMbl)
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Pucynox 1V.3.10 — Dmopa nzrubaromumx MOMeHTOB MZ B KOJIOHHAX M AJIEMEH-
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Pucynox 1V.3.11 — Mo3aunka BepTUKaIbHBIX JePOopMaIinii
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IV.4 Pacyet kapkaca MHOTOATa)KHOTO 3/IJaHUSI C MOHOJIUTHBIM JKej1e300e-
TOHHBIM KapKacoM

1V.4.1 O0uue cBefieHUs1 0 KOHCTPYKTUBHOM PEIICHUU

PaccmarpuBaembiii kKapkac MHOTOATaKHOTO JKHIIOTO 3/IaHUSI OTHOCUTCS K
HOpPMAJIbLHOMY  YpPOBHIO  OTBeTCTBeHHOCTU. B coorBerctBuu ¢  CII
385.1325800.2018 TpeboBaHus K 3alIuTe OT MPOTPECCUPYIONIETO OOpYIIECHUS
MpeaycCMaTpUBaAIOT PACUETHYIO MPOBEPKY MO 0COOOMY MpPEACIIbHOMY COCTOS-
HUIO, TIPH yJAJCHUH U3 KOHCTPYKTUBHOM CHCTEMBI OJJHOTO M3 HECYIIUX dJie-
meHTOB. [Ipu 3TOM B pacuere yuuThiBaeTcs (pu3mueckasi, reoMeTpuueckasl u
KOHCTPYKTHBHAsI HEJIMHEHHOCTh MPH OIEHKE CUJIOBOTO COMPOTUBICHHS KOH-
CTPYKLHUH.

Pa3Mep nokanbHOTro pa3pyiieHust B CooTBeTcTBuM ¢ 1. |.4.7cnenayer yuu-
THIBaTh MPU PacUETE HECYIIMX KOHCTPYKIMI OJHOTO (JIF000ro) 3Ta)<a Mpu BbI-
COTE 3MaHUS 40 75 M IOIDKCH COCTABIATH HE MEHee 28 M2 (nuametp 6,0 m).
[Ipy mpuHsATOM IIare KOJOHH oOoux HampamieHuil 4,5 m (pucynku 1V.4.1,
IV.4.2) nuameTp JIOKaJTIbHOTO pa3pyllieHUs MPH YIAJICHUU OJHOU (J11000i) KO-

JOHHBI TIEPBOTO 3Ta)Ka YYHMTHIBAEMOrO JIOKAJHLHOTO Pa3pyIICHUS COCTaBUT
9,0 m.
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Pucynok 1V.4.1 — Cxema nnaHa ene300€TOHHOTO MHOTO3Ta>KHOTO
3JTaHUSI C MOHOJIUTHBIM KeJIe300€TOHHBIM KapKacoM
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1V.4.2 Ucxoanbie naHnHbIe 7151 pacyeTa

[Ipu pacuere 37aHUs HA YCTOMYMUBOCTH MIPOTUB MPOTPECCUPYIOIIETO 00-
PYILIEHUS] pacyeTHbIE MPOYHOCTHBIE XapaKTEPUCTUKU OETOHA W apMaTypbl B
cootBercTtBUM ¢ CII 385.1325800.2018, CII 63.13330.2018, nmpuHuMaroTcs
PaBHBIMU UX HOPMATUBHBIM 3HayeHUsIM. [Ipu mpuHATOM B paccMaTpuBaeMOM
Kapkace 31aHus kinacce 6etona B25 u apmatype A400C pacueTHble 3HAUCHUS
MPU3MEHHON MPOYHOCTH OETOHA C YYETOM JIOMOJHUTENbHBIX KO3(PPUIIUEHTOB
paboTsl, B cooTBercTBUU C 1. 1.1 u CII 385.1325800.2018 paBubix 1,1 u 1,25,

R =185-11-125=25,43«lla
COCTaBsIT P . PacueTtHO€ 3HaUueHME MPOYHOCTH ap-
matypHoii ctamu A400C ¢ yuetom kodddunmenta ycnosuit padotsr 1,1 (CIT

385.1325800.2018) cocramser s = 400-11=440Ma.

L5048 4554 4584 4584 L5848
22544

D @ 0 © 6 ©

Pucynox 1V.4.2 — IIpomonbHbI# pa3pe3 3/1aHUsS ¢ MOHOJIUTHBIM
KeJIe300€TOHHBIM KapKacoM
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B cootserctBum ¢ 1. 11.1 u CII 385.1325800.2018 nomyckaercs y4uThI-
BaTh YBEJIMYEHHE MPOYHOCTU OETOHA NMPU JAUHAMUYECKOM JOTPYKEHUM KOH-
CTPYKTUBHBIX 3JIEMEHTOB OCTOBA 3[]aHUS, BbI3BAHHBIX BHE3AITHBIM YyJIaJICHUEM
OJITHOM M3 HECYIIMX KOHCTpYKUMU. Torga nuHaMuyeckasi IpOYHOCTh OETOHA Ha

¢, =115

nepBoit MOJIYBOJIHE KOJIeOaHMi npu COCTaBUT

RY = 23,43*1,15=26,94MIla

3HauYE€HHE JUHAMUYECKOW MPOYHOCTH CTANM ONPEIEsSeTCs NpH 3Hade-

¢S 21,0.

HUU

[Tocne nmpoBeneHUs JUHAMUYECKOTO MJIM KBA3UIMHAMUYECKOTO pacyera
KOHCTPYKTUBHOM CHCTEMBI 3/1aHHUA U OOJIEe CTPOrOro OMNpeNeiIeHUs BPEMEHU
JUHAMUYECKOTO JIOTPY>KEHHUS] KOHCTPYKTHUBHBIX JJIEMEHTOB OCTOBA 3JaHUS

(tOI ), 3HaYEHUE TMHAMHUYECKOIrO Mpejiesia MPOYHOCTH OE€TOHA U CTalld MOXKET
OBITh YTOYHEHO MCTIOJb3Ys 3aBUCUMOCTH 1. 3.3 u 3.4 pabotsi [13].
JledopmalioOHHbIE XapaKTEPUCTUKU MaTEepUaTIOB KOHCTPYKIIMA OCTOBa
3/IaHUs TIPU pacueTe Ha YCTOMYMBOCTH MPOTUB MPOrPECCUPYIOLIETO O0pyle-
Hus npuHThl B cootBeTcTBUU ¢ 1. 1.1 1 CII 385.1325800.2018. [Ipenenbubie
3HAYEHUSA OTHOCHUTENBHBIX JedopMaliii mpu MpOBEpKEe KPUTEPHUEB HECYIICH
CHOCOOHOCTH AJI1 0cO00T0 MPENETBbHOTO COCTOSIHUSI HAa3HAYEHBI CIIEAYIOLIHUE:

JuIst GeTona b0 =0,0035

£, =0025

, JUISL apMaTyphl ¢ (PU3MUECKUM TPEIEIOM TEKYy4eCTH

Pacder 3manust Ha yCTOHYMBOCTD MPOTHUB MPOTPECCUPYIONIECTO OOpyIIie-
Hus, B coorBeTcTBUM ¢ 1.6 CII 385.1325800.2018 BHIMONHEH HA COYCTAHUE

PO
Harpy3ok C. , cocTosiiiee u3 MOCTOSIHHBIX Py v mimurenbrbix P, ¢ yuerom us-

MEHEHHUSI pacueTHOM CXEMbI, BBI3BAHHOTO JIOKAJILHBIM paspymieHueM. J[s pac-
CMATPUBAEMOTO KWJIOTO 3JaHHsS TIOCTOSIHHAs Harpy3ka (COOCTBEHHBIM BEC
I Thl ToNHOM 200 MM) ¢ KOADPUITMEHTOM HAJEKHOCTH IO HArpy3Ke paB-
HeiIM 1.0 B coorBerctBuu ¢ CII 20.13330 cocraBmster Py = 0.2:25,10 =5,0
kH/M°, BpeMeHHast Harpyska npumsita B cootserctsun ¢ CIT 20.13330 ¢ kod¢-
(GUIIMEHTOM HAJIGKHOCTH 10 Harpys3ke paBHbIM eamHuie P; = 1,510 = 15
kH/M%, B T.u martensHas nosesnas Py = 1,5:0,35:1,0 = 0,53 KH/Mz, OT TEpero-
ponok — P;= 0,5 kH/M?. KodhduLmeHT HageKHOCTH [0 OTBETCTBEHHOCTH TIPH
pacyeTe Ha YCTOMYHMBOCTD MPOTHUB MPOTPECCUPYIONIECTO OOPYIIICHHS B COOTBET-
ctBu ¢ 11.10.3 [9] u CII 296.1325800 npuHAT paBHBIM 1.

Y4eT M3MEHEHUs PacyeTHOW CXEMbI 3/IaHWS BBI3BAHHOW MTHOBEHHBIM
YAAJEHUEM BBIKIIOYaEMON KOJOHHBI KPAaWHEro psjia MEepBOrO 3Taxa, B COOT-
BerctBuu ¢ m. 1.4 CIT 385.1325800.2018 mopenupyeTcs MPUIOKEHHUEM BO
BTOPUYHOU CXEME YCHIIMS, IIOJYUYEHHOI'O pacyeToOM I10 IIEPBUYHON PACUECTHOU
cXeMe, ¢ 00paTHBIM 3HAKOM.

IV.4.3 OcoOeHHOCTH pacueTHOW MOJIEIHN U Pe3yIbTaThl pacyeTa

Pacuer MHOTOSTaXHOTO 3/1aHUS C MOHOJUTHBIM >KEJI€300€TOHHBIM Kap-
KAacOM BBITIOJIHSIETCSI B KBA3UCTATHYECKOM TOCTaHOBKE cM. 1. 11.4.
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Jlyist pacdeTa 3amuThl 3AaHUS OT MPOTPECCUPYIOMIETO OOPYIIEHHUs, KaK
MIPABUJIO, CIIEAYET YYUTHIBATH NMPOCTPAHCTBEHHYK) PACUETHYHD MOJEIb, B KO-
TopoH, B coorBeTcTBUU ¢ 1. 5.1.4, 5.1.6 CII 20.13330, yuuThiBacTCsi B3aUMO-
JIEWCTBUE C TPYHTOBBIM OCHOBaHUEM. [IO0CKOJIBKY B pacCMaTpUBAEMOM ClIydae
pelaronmM CyIEeCTBEHHBIM (DaKTOPOM, ONPENEIISIONIUM U3MEHEHUE CHIIOBBIX
MMOTOKOB KOHCTPYKILIMH 3/IaHUS, SIBJSIETCS aBAPUITHOE BO3JICMICTBUE B BUIE BHE-
3aIIHOTO YJAJEHUs KOJOHHBI M3 KapKaca 3JaHus, TO pacueT W MOCIEAYIOIMINI
aHaJIN3 HAMPSOKEHHO-Ae(OPMHUPOBAHHOTO COCTOSHUS BBITIOJHEH TI0 TTPOCTPaH-
CTBEHHOW pacdyeTHOI Mojemnu, 6e3 yueTa B3auMOJICHCTBHUS ¢ TPYHTOBBIM OCHO-
BaHueM. [Ipu 3TOM B 3amac MPOYHOCTH, B PACUETHYIO CXEMY HE BKIIFOUEHBI
AJIEMEHTHI 3/IaHMS, KOTOPbIEC MIPU HOPMAIbHOM IKCIUTyaTallUU SIBJISIIOTCSL HECY-
IUMU (Hapy>KHOE CTEHOBOE OTpaxJAeHuE, NEPErOPOAKU U JIp.)

Pacuer xapkaca 3manusi Ha TIporpeccupyromiee oOpyIIeHne BHITIOJHECH B
nBe craauu. Ha HayanbHOU CTaauu, 1O MEPBUYHON PACUETHOU CXEME, OIIpee-
JIEHO HANPSKEHHOE COCTOSIHUE MPH KCIUTyaTallMOHHOM Harpyske, ¢ €€ 3Haue-
HUSIMH, IPUBEJICHHBIMH B 11. |1.2 HacTos1IeTO MOCOOUSI.

Ha BTOpoO# cTtaguu pacdeT nMpoBeAcH 10 BTOPUYHOM PACUETHOM CXEME, U
OTIPEJICIICHO HAMNPSXKEHHO-Ae(hOPMUPOBAHHOE COCTOSIHIE KOHCTPYKITUN OCTOBA
3IaHUSI TIPU SKCILTyaTallMOHHOM HAarpy3Ke W JIOKaJbHOM pPa3pylICHUU — BHE-
3aITHOM BBIKJIFOYEHUH KOJOHHBI KPAaWHEro psila MEepBOro 3Taxa (CM. pUCYHOK
IV.4.1), c yaeTom HanpskeHuid U qedopmaruii KOHCTPYKIIUI, BOSHUKAIOIIUX B
pe3yabTaTe HOPMaJbHOW SKCIUTyaTaluu.

YMeCTHO Takke 3aMETHUTh, UTO MPU MPOECKTUPOBAHUU pACUET 31aHUs Ha
3aIIUTY OT MPOTPECCUPYIOLIETO OOPYIICHHUSI CIAEAYET BBINOIHATD JJIsI KaXKA0TO
13 BO3MOXXHBIX JIOKAIBHBIX PA3pYyIICHUN OTAEIBHO W HE3aBUCHUMO OT JAPYTHX
BO3MOXXHBIX JIOKaJIbHBIX paspylieHuid. B paccmarpuBaeMoM mpumMepe pacdeT
OTpaHUYEH JUIIb OJHUM BHJOM aBapHITHOTO TMIIOTETHYECKOTO BO3IECHCTBUS —
yAaJIeHUEM KOJIOHHBI KpaiHEro psifia B IEPBOM 3Ta)Ke 31aHUSL.

B pacuetHOM MOJ€NIM y4TEHBI pealIbHBIE JUArPaMMBbl HEJIMHEWHOTO Jie-
dbopmupoBanus 6E€TOHA U apMaTyphl KOJIOHH U JIUCKOB MEPEKPHITHI C UCTIOb-
30BaHuEM JedopManoHHBIX MojeneH, 3amoxkeHHbix B IIK JIMPA-CAITIP.
Crnenyer 3aMeTHTbh, YTO MPHU BHIOOPE TUIIA AHATPAMMBI YIYUTBHIBAIOTCS OCOOCH-
HOCTH KOHKPETHOTO pElIaeMO 3a/1aud U HCIOJIb3yEMbIE KPUTEPUU HECYILEH
CIIOCOOHOCTH ISl 0COOO0TO MPEIEILHOTO COCTOSIHUS. PacueT BBITIOHEH MO Je-
dbopmupoBaHHoi cxeme. [Ipu »TOM B KauecTBE KPUTEPUEB HECYIIIEH CITIOCOOHO-
CTH KOHCTPYKILMM JIJII pacCMaTpUBaeMOT0 0COOOT0 MPEAEIbHOTO COCTOSIHUS B
cootBerctBuM ¢ 1. 1.4 u CIT 385.1325800.2018 npunsT AedopMallMOHHBIHI
KpUTEpUii: orpaHrueHUE JedopMainii cKaToro O€TOHa MpeAcIbHBIMU 3HAYE-
Huem ¢,, = 0,0035 u orpannyenue npeaenabHBIX qeopMalii apMaTyphbl Kiac-

ca A400 3nauenuem ¢, = 0,025. B cinyvae HeBbITOIHEHHS Ae()OPMAITIOHHOTO

KpUTEpHs 110 OETOHY JIJIsi KAKOTO-THO00 KOHCTPYKTHUBHOTO AJIEMEHTA, HApUMEp
purens AUcKa TMEPEKPBITHS, HAXOJAIIErocs B 30HE JIOKAIBHOTO pa3pyIlIeHUs,
Ha y4acTKe JUIMHHOM Oosbine uem 1/3 mposera, Ayt Tpex u 0ojiee CeUeHUH, U
BBITIOJTHCHHUS JIJISI OTHX K€ CEYEHUH AePOPMAIMOHHOTO KPUTEPHS MO0 apMaTy-
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pe, JanbHelIas mpoBepKa HeCyleil COCOOHOCTH KOHCTPYKIIMMA TUCKa Tepe-
KPBITUS BBIMOJIHSAETCS KaK Il BAHTOBOM KOHCTpyKuuu. [Ipu s3Tom nist aToi
apMaTyphl IIPOBEPSIOTCS YCIOBHUSI €€ aHKEPOBKH B O€TOHE B COOTBETCTBUU C
tpedoBanusmu CII 63.13330.

Pacuer 31anus Ha nporpeccupymoliee 0OpyIIeHUE BBIMOIHEH C UCIIONb-
30BaHuEM nporpammHoro komruiekca JINMPA-CAIIP.

Ha nepBomM sTamne pacuera pacyeTHasi cXeMa MOJIEIHpPOBajga OCTOB BCETO
3/IJaHUA - IEPBUYHAs pacyeTHas CXeMa IMEepBOro ypoBHs. JleTanuzanust Hamps-
YKEHHOT'O COCTOSIHMSI B 30HE BBIKJIIFOYAEMOW KOJIOHHBI ObLIa BBINOJIHEHA IO pac-
YeTHOM cxeMe BToporo ypoBHs (pucyHok 1V.4.3) Ha 3aaHHYIO 3KCILTyaTallu-
OHHYIO Harpy3Ky M ONpEEICHO HaIpPsHKEHHO-Ie(OpPMHUPOBAHHOE COCTOSIHUE B
AJIEMEHTaX KOHCTPYKTUBHOM cucTeMBI (pUCYHOK 1V.4.3, a)

Ha BTOpOM 3Tamne npousBeeH pacueT KOHCTPYKTUBHOM CUCTEMBI MO TaK
Ha3bIBa€MOW BTOPUYHOW pacueTHOM cXxeMme MEPBOr0 M BTOPOTO YPOBHS, KOTO-
pas oTJInyasach OT PAaCUETHON CXEMbI IIEPBOT0 ATara TeM, YTO B HEHl Oblia uc-
KJIIOYEHa KOJIOHHA KpaiHero psiia mepBoro staxa B ocsix A-2. IIpu sTom, Kak
y’K€ OTMEYaJloCh, YCUIINS, IeHCTBOBaBIINE B 3TON KojloHHe M u N, Obun npu-
JIO’KEHBI BO BTOPUUYHOM pacueTHOM cxeme ¢ 00paTHhIM 3HaKoM. Takum pacue-
TOM TOJy4€HO HOBOE pacHpeJlelIeHUE CUIIOBBIX MOTOKOB, NedopMauuil U me-
peMeleHul Mpu paccMaTpUBaEMOM aBapuiHOM BoznericTBuM (pucyHku 1V.4.4
u 1V.4.5). Jlnga yrouHeHus: JUHAMHYECKON MPOYHOCTH OETOHA U apMaTyphl kKe-
J1€300€TOHHBIX 3JIEMEHTOB KapKaca 3[aHus ObLJIO ONpPEIENIC€HO BPEMs TUHAMMU-
YECKOI'0 JIOIPY>KEHUS 3TUX AJIEMEHTOB ty B MOMEHT yIajieHUsl KOJIOHHBI B OCSX
A-2. Bpemsi TMHaMHUYECKOTO JTOTPYKEHHsI HanOosee NOTPYKEHHOW KOJIOHHBI
A-2 BTOPOTO 3Ta)ka, paCIoJIOKEHHOW HAJl yIasIeMOW KOJIOHHOM NEPBOTrO 3Ta-
’a OIpEAeNIUM C MCIOJIb30BAHUEM PACUETHOU CXEMBbI TPETHETO YPOBHS (pHUCY-
HOK I1V.4.6) u aHaNUTHYECKUX 3aBUCUMOCTEH, MPUBEJACHHBIX B MOHOTrpapuu
[13].

[Tpu oTHOCUTENBHBIX MedopMaIusix s apMaTypbl KOJIOHHHI ¢ (hu3ude-
CKHMM TpefiesioM Tekydectu &, = 0,025, Ha MakcHMallbHOM PacCTOSTHHH MEX-
Jy TpEIIMHAMHU B KOJIOHHE, BbluucIIeHHOM B cooTBeTcTBUM ¢ CII 296.13330,
3HaueHHWe JAepopMaluyd apMaTypbl KOJIOHH B  TpPELIMHE COCTaBHIIO

, ... =0,006.

CnenoBatenbHo, mapametrp C OyJeT paBeH OTHOUICHUIO MPOYHOCTH Ha
pacTsHKEHUE K MaKCUMATbHBIM JiehopMaIiusm:
R,-A, 400-10°-24,63-1073
C= =
Emax 6-1073

H
= 164200000 —.
M
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PacueTtHast cxema nepBoro (a) u BToporo (6) ypoBHs

Pucynoxk 1V.4.3 —
KapKaca ej1e3006TOHHOTO MOHOJIMTHOI'O 3[aHUs
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a) (i | i  s—( S—  — 1 [ ]
338 -29.9 -26 22 -18.1 -142 -102 6.3 237
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6) [ [y |y e | s | s [y — [ —
-127 112 %6 -804 647 4901 334 -178 213

Pucynok 1V.4.4 — CxeMa nepeMenieHult B 3JIeMEHTaxX KapKaca IpHu dKCILTya-
TaIIMOHHOM Harpy3Kke (@) U Mocje aBapuiHOTO BO3ICUCTBUS U yAAJICHUS KO-
JIOHHBI ITIEPBOTO 3Taxka B ocsAx A-2 (6)
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COOTBETCTBEHHO YacTOTa COOCTBEHHBIX KOJIeOaHU OyIeT paBHa:
C 164200000 _
0= [-= |———=30c"1.
m 1750/9.81
Bpemst nuHaMuaeckoro 1orpykeHus OyIeT paBHO:

1 _ 1750/9.81-30%
td=—-arccos(1—6-103- / )=0,037c.
30 1750+0,16-1550-2

[locne ompeneneHusi BpeMEHU MAOTPYKEHUS ObUIO CKOPPEKTUPOBAHO
3HaUYE€HHE TUHAMUYECKON MPOYHOCTH OeToHa corjacHo [14], u ¢ ”3BMEHEHHBIMU
napamMeTpaMHy BHOBb BBITIOJIHEHA KpUTEpHaIbHasi MPOBEpPKa MPOYHOCTU U Jie-
dbopMaTUBHOCTH AJIEMEHTOB Kapkaca. [1o pe3yibTaTam mpoBeJEeHHOTO pacyeTa
YCTaHOBJICHO, YTO KPUTEPUU HECYIEH CIIOCOOHOCTH I 0COOOTO MpeeIbHO-
ro coctostHus (1. 11.4) nyist ycunust mepeaaronierocss Ha apMatypy KOJIOHH 371a-
HUS BBITIOJIHSIOTCS, M KOHCTPYKTHBHAS CUCTEMBI 37]aHUS TIPU HAIMYUHU Pa3py-
HICHUN B OTHAENBbHBIX ceueHUsAX (pucyHok 1V.4.7) coxpaHseT reoMeTpuIecKyro
HEHU3MCHIEMOCTb.

I N N [ [ | ] | 1 [ 1 [ ] [ ] [ ] [ ] [ ] [ | I I .
a) -333 484 416 -347 277 208 -139 604 0511 0511 694 159 208 277 347 414 436 512
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6) I (N [ [ [ | ] | ] | I [ 1 [ ] | ] | | — | I I .
-108 967 -820 691 -553 414 276 -138 -108 108 138 276 414 3553 601 820 067 111
Cramua 2
Mpsamsa My
E CTHHHIH HSMEpEH - EHM

Zy
T.x

Pucynok 1V.4.5 — Ycunus B a71eMeHTax Kapkaca 31aHus IPU SKCIUTyaTallMOH-
HOU Harpy3ske (@), ¥ ocie yAajaeHus KOJIOHHBI 1Mo och A-2 (0)
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Pucynox 1V.4.6 — PacueTHas cxema TpeThero YpOBHS ISl ONIPEICIICHUS
BPEMEHU JTMHAMUYECKOTO JOTPY>KEHUSI KOJIOHHBI 2-T0 3Ta)ka B ocsix A-2
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- pewunoobpasosanus 6
NEeMEHMAxX OMm PAaCmsIHCEeHUs]

W - cocamue 6 necywux
n1eMeHmax

- paspyuienue  s1emeH-
max omoenbHblX CeueHuUll, He NPUBO-
OAUUX K 2e0MeMPUYECKOU HeUSMEHS1-
eMOCMU KOHCMPYKMUBHOLU CUCTEMbL

Pucynoxk 1V.4.7 — Cxema pacrnpocTpaHeHUs MOBPEXKICHUIN B dJIEMEHTax
Kapkaca B MoMeHT BpemeHu tq = 0,009 ¢ (a), tg = 0,018 ¢ (6)

u tq = 0,037 c (¢) npu BBIKIFOUEHUH KOJOHHBI TIEPBOTO ITaKa B OCAX
A-2
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AHamornuHbIM 00pa3oM ObUT MPOBEACH pacueT KapkKaca paccMaTpHBae-
MOTO 37aHHs TIPU aBapUHHOM BO3JCHCTBHUU, BHI3BAHHOM yNaJCHHEM KpaiHeu
yIII0BOM KOJOHHBI A-1.

3 |5V3MA
L
7 =
;) 0)

—

4 VT

=
g
X
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|
T aE
)

Pucynox 1V.4.8 — Ycunenue pureneit kapkaca 31aHusi IPOTUB
IPOrPECCUPYIOLIETO Pa3pyIICHUS:

1 — KOJIOHHBI; 2 — PUTEIIN MTOBBIIIEHHON KECTKOCTH; 3 — PUTEITH, 3aIIPOCKTUPO-
BaHHbIC HAa TIPOEKTHYIO HArpy3Ky; 4, 5 — pabouas apmaTypa puress U KOJIOH-
HBI, IPUHATHIE B COOTBETCTBUH C PACYCTOM Ha MPOTPECCUPYIOIIEE OOPYIICHHE
COOTBETCTBCHHO; 6 — TOTIOJHUTEIbHAS apMaTypa B y3JI€ CONPSHKCHUS PUTEIIS U
KOJIOHHBI

Pesynprarel pacuera mokasaid, 4TO MPUHATOE MPH MPOSKTUPOBAHUU HA
NIEPBOE OCHOBHOE COYETAHWE HATPY30K apMUPOBAHHE HE O0ECleYUBaeT Tpe-
OoBaHMs 0COOOTO MPEAETBLHOTO COCTOSIHHUSI KOJIOHH U MPUMBIKAIOIINX pUTENIeH
B 30HE BBIKJIIOUYEHHUS YTI0BOM KOJOHHBL [103TOMY, B KauecTBe 3alIUThl OT MPO-
IpeccCUpyIoIero oopyueHus: OblT BHIIIOJIHEH BapUAHT YCUJICHUS! pUTeneil nep-
BOTO M BTOPOTO 3Ta)ka MyTEM MOBBILICHUS] UX >KECTKOCTH U WHTEHCHUBHOCTHU
apmupoBanus (pucyHok 1V.4.8, a). [ToBTOpHBIM pacyeToM MO MPUBEACHHOMY
JITOPUTMY TOKa3aHO, YTO MPH MOBBIIMICHUN KECTKOCTH 3TUX KOHCTPYKIUH B 3
pa3a, u3rudarolii MOMEHT B KOHCTPYKUHUSAX YCUJICHHBIX pUTeNeil HaJ MepBbIM
¥ BTOPBIM dTaKaMU yBenu4uBaeTcs B 2,2 pas3a. [Ipu 5ToM MOMEHT B OCTaib-
HBIX PUTENSAX CHUXKAETCA MOoYTH B 1,5 paza. Takoil pe3ysbTar MOKa3bIBaeT Iie-
J€CO00Pa3HOCTh MPUHATOIO MPHUEMa 3aLIUTHI 31aHUSI OT MPOrPECCUPYIOIIETO
oOpymenus. Kpome Toro nmpu nmpoeKTHPOBAHHUH 3AIIUTH OT MPOTPECCUPYIOIIIE-
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ro OOpyIIeHUs CleayeT 00ECIeUNTh HEMPEPHIBHOCTh apPMATyPHBIX CTEPKHEH U
HAJICKHOCTh MX aHKepoBKH. OAWH W3 BapUAHTOB TAKOTO PEIICHUS MPHUBEICH
Ha pucyHke 1V.4.8, 0, B.

IV.5 Pacuer 3ammuThl 3KCILUTyaTUPYEMOTO CKJIA4aToOro MpOCTPAHCTBEH-
HOTO MOKPBITUS OT MPOTPECCUPYIOLIETO OOPYILIEHHUS

IV.5.1 Obmiue cBeieHrs 0 KOHCTPYKTUBHOM PELICHUU

PaccmaTpuBaemast KOHCTPYKIUS aHrapa OJHOITaXXHOT'O 3/1aHUs ISl CTO-
SIHKH U 0OCITy>KMBaHHUs CaMOJIETOB. 3JJaHHE BBITIOJIHEHO B BHJE COOPHOTO JKe-
71€300€TOHHOTO KapKaca, BBIMOJIHEHHOTO U3 OTIEIBHO CTOSIIUX CTOJOYATHIX
(GbyHIaMEHTOB, KOJIOHH, MPOJOJBHBIX OOBS30YHBIX OAlOK, yCTaHABIMBAEMBIX
10 BEepXy KOJOHH W ckiamgdaToro mokpeitus (pucynok 1V.5.1.). Ilpoctpan-
CTBEHHOE MOKPBITUE aHTapa MPHUHATO U3 apOYHbIX MaHenen-ckianok 10 24-1
pasMepamu 3%24 M u BeicoTol 2,77 M (prcyHok 1V.5.2).
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Pucynok 1V.5.1 — Cxema nornepeyHoro paspesa aHrapa:
a — ¢ yriyOJI€HHBIM BapUaHTOM M0J1a; 6 — C PEKOHCTPYUPOBAHHBIM BapUAHTOM
3aTSKEK MOKPBITHS
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PexoHcTpyKIMs aHrapa BbI3BaHA TE€M, YTO JJIsl PACIIUPEHHUS O0JIaCTH
TEXHUYECKOTO O0OCIYy>KMBaHUSI CAMOJIETOB HOBBIX MOJU(PHUKALIMNA B CYIIECTBY-
IOIEM 3JIaHWM aHTapa MENaloT TOPU30HTAIbHbBIC 3aTSXKKH, KOTOPbIE HAXOSAT-
Csl BHYTpH aHrapa Ha BbICOTE 5,9 M, B HI)KHEW 4acTu NaHene-CKIaaoK (CM. pu-
cynok 1V.5.1). B ¢BsI3u ¢ 3TMM BO3HHKIIA HEOOXOAMMOCTh PEKOHCTPYKIHHU I10-
KPBITHUS aHTapa WM OTACNIbHBIX €r0 KOHCTPYKTHBHBIX 3JIEMEHTOB JJIsi o0ecrie-
YeHHs 3ae3/a caMmosiera. BapuaHT moHON 3aMeHbl KOHCTPYKIIMHU MTOKPBITHUS HE
paccMaTpuBaiCs U3-3a €r0 OTHOCUTEIHLHON IOPOTOBU3HEI, a INIaBHBIM 00pa3oM
U3-32 CIIO)KHOCTH CTPOHUTEIbHO-MOHTaXKHBIX pa0bOT B CTECHEHHBIX YCIOBHSIX
CYIIECTBYIOIIETO a’pONopTa U OTPAHUYCHHBIX BO3MOXKHOCTEW IMEpeMEeIIeHUs
TEXHUKHU Ha TEPPUTOPUU a3pOIOPTA.

CambpIM MPOCTBHIM pEIICHUEM, Ha TIEPBBIA B3I, Ka3ajJoCh MOHMWKEHUE
oTMeTKH moia (cM. pucyHok 1V.5.1, a). OgHako mpu 3TOM BO3HHKAT Psifi 00CTO-
ATENBCTB, JENABIIMX ATO PEIICHUE HEXeJlaTeIbHbIM, & UMEHHO: TIPU YacTH4-
HOM TIOHWIKEHUHU TI0Jla B aHrape YCJOXKHSIOTCS MaHEBPEHHOCTh U BO3MOXK-
HOCTH TIOJIHOIIEHHOM 3KCILTyaTallui aHrapa B MOMEHT OTCYTCTBUSI B HEM CaMO-
JIeTa; IIPH MOHIDKCHHH BCETO TI0J1a TTOTpeOyeTcs BeiBe3TH okoo 1000 M° rpyH-
Ta; BO3HUKAET HEOOXOJAMMOCTh 3a€3/a CaMoJIeTa B aHTap 3aJHUM XOJIOM JIJIst
oOecrieueHus: BO3MOXKHOCTH BbI€3/a Tsrada rnocjie OyKCUPOBKH camojeTa (u3-
3a HEBO3MO>XHOCTH CKBO3HOT'O IpOE3/a TArada BCJEACTBHE HEIOCTATOYHOU
HMIMPUHBI TIpOeMa B MPOTHUBOIOIOKHON OT OCHOBHBIX BOPOT cTeHe). Kpome To-
ro, TpeOyeTcss yCTPOMCTBO HAKJIOHHOTO 3ae3/a JJIMHOW HE MeHee 15 M, 4uro
YMEHBIIIUT BO3MOKHOCTH MaHEBpa JPYTUX CaMOJIETOB HAa TEPPUTOPUHU a’po-
nopTa; TpeOyIOTCSl JOMOTHUTEIbHBIE PAOOTHI M PACXOJIbI, CBSI3aHHBIE C OTBO-
JIOM aTMOC(EpHBIX OCAJKOB OT TJIABHBIX BOPOT U MCKIIIOUEHUEM OOJICICHEHMU I
HAKJIOHHOTO 3ae3/1a B XOJIOAHOE BpeMs To/ia.

B cBs13u ¢ 9TUM BapuaHT PEKOHCTPYKIIUHU C TOHMKEHHEM OTMETKH T0JIa
ObLT Mpu3HaH HEAI(D(PEKTUBHBIM M BCTAl BOMPOC O MOJIEPHUBANMU KOHCTPYK-
IIUU TIOKPBITHSI aHTapa C COXPaHEHUEM, MO BO3MOXKHOCTH, >KEJIe300€TOHHBIX
naHesei-CKIa0K U MOJIe3HbIX radapuTOB BHYTPEHHETO IPOCTPAHCTBA aHTapa.

OO6cnenoBanre HECYITUX KOHCTPYKIHM aHTrapa (QyHIaMeHThI, KOJIOHHBI,
MaHEeIN-000JI0UYKH) TIOKA3aJI0, YTO OHM HAXOASTCS B HOPMAJIBHOM COCTOSTHUH,
0e3 BUIUMBIX MOBpEXACHUN U ehexToB. bbllo ycTaHOBIIEHO, UTO keye300e-
TOHHBIE KOJIOHHBI MPEICTABIAIOT COOON KOHCONBHBIE CTONKH, 3aJic/laHHbIC B
GbyHIaMEHT CTaKaHHOTO THIIA, C MAPHUPHBIM ONMMMPAHUEM Ha HUX KOHCTPYKIIHH
MOKPBITHS (BBUIY OTCYTCTBHS B TaHEIAX-CKJIQJKaX YCHJIUS pacropa H3-3a
HAJINYHS OTTSIKCK).

OO0cnenoBaHreM HECYIIUX KOHCTPYKIMI MOKPBITUS OBIJIO TakXke ycTa-
HOBJICHO, YTO aHKEPOBKA HEKOTOPHIX 3aTsDKEK B Tesie OETOHA MaHeIH-CKIa KN
Ha MPUOTMOPHBIX ydacTKaxX HapylieHa. B CBS3u ¢ 3TUM BO3MOKEH BHE3aITHBIN
oOpBIB TI000# M3 3aTsikeK. [103TOMy NIl OLIEHKH COCTOSTHUS TIOKPBITUS TIPH
BHE3AITHOM YJAJICHUH 3aTSKEK OJHOU W3 MAHEJN-CKIIAIKH HEOOXOIUM pacuer
TAKOI'0 MOKPBITHS HA TAKON CLIEHAPUN aBapUHUHOTO BO3IAEHUCTBUS.

IVV.5.2 Ucxonubie nanHbie 7151 pacyeTa

KoHCTpyKIMsT TOHKOCTEHHOW KeIe300€TOHHON CKIAIKU IMIUPUHOU
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2,98 M ¢ pacueTHBIM npoJsieToM 23,7 M ouepueHa B MPOJOJILHOM HANpPaBICHUU
no mapaboyie co CTpeJOd MOoAbeMa IO JIMHUHM ILEHTPOB TSHKECTH CEUCHHS
2,37 m. 'myOnHa MONepeYHOTro CEeUeHHsI CKIIJIKH TIepeMEHHast 10 JITTHHE U3Je-
M M U3MEHsIeTcs (3a CUeT M3MEHEeHHMsl HakJIoHa rpaneit) or 600 MM mocepe-
JMHE TIPOJICTA JI0 HYJIS Yy OIOp, TJe TPaHHU TUIABHO COTPSTAIOTCS C TOPIIOBBIMU
pedpamu (pucynok 1V.5.2).

N

Jamaxku

Pucynox IV.5.2 — ApouHas nmanenb-ckiiajaka (BBEpxy — MOMEPEUHBIN pa3pes)

Tonmuua rpaneit ckmanku — 40 mm. I[locepeauHe MIMPUHBI MaHETU-
CKJIAJIKM TPaHM IUIABHO COMPSTAOTCA MO KpUBOM paaumycom 240 mm. Macca
nma”ean-ckiagku — 8,4 T, o0beM O0etona — 3,38 M3, pacxon cramu — 585 kr
(v 8,1 kr/mM%), MpHUBEeHHAs TOMIINHA GeToHa — 4,7 CM, TPOEKTHBIH 1 dak-
TUYecKuil kinacc 6erona — B30.

B npononbHOM HampaBlieHWHM CKIIaJka ObUla paccyuTaHa HAa BHEIEH-
TPEHHOE C)KaTHe, KaK JBYXIIapHUPHAS apKa C Pa3BUTHIM IMOIMEPEYHBIM CEUCHHU-
eM. PacueTom ompezeneHa npojoJibHas apMarypa: MOHU3Y BOJHBI — YEThIPE
CTep>kHA quaMeTpoM 8 MM u3 ctaym kinacca A-500 (A-111); B mpogonsHBIX G0p-
TOBBIX 3JIEMEHTAX MO JBa TAKUX K€ CTEPIKHS; 3aTSHKKHU MPUHATHI U3 apMaTyphl
kiacca A-500 quameTpom 28 MM.

[Tone maHenu-cKIIaIKU apMUPOBAHO CBAPHBIMU CETKAMHU C MPSIMOYTOJb-
HbIMU stueiikamu. [lonepeunble CTEpKHU apMaTypPHBIX CETOK MPUHSATHI MO pac-
YeTy Ha MOTNEPEUHbIE N3THOAIOIe MOMEHTHI, OTIPEICTICHHBIC U3 YCIOBHS PaB-
HOBECHS Yy4acTKa CKJIAJKH €IMHUYHOU JUIMHBI (MPUYEM PacyeTHBIM MPUHSITO
CEYeHHe B UeTBEPTH mpoJieta). Ha cpemneli mojgoce BIOJIb CKIAIKA MIUPUHON
1500 MM ycTaHOBIE€Ha apMarypa AMaMeTpoM 5 MM u3 crtanu Kiacca Bp500 ¢
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miaroM 100 MM, B OCTajbHOM 4YacTW MONEpPEeYHOro ceyeHus — ¢ marom 200
MM. Kpome Toro, mo paboynum npoaoabHBIM CTEP>KHSIM [MOHU3Y BOJIHBI YJIOXKe-
Ha BEpXHsS CeTKa mupuHONW 1,2 M ¢ pabouuM MOMEpPEUYHbIM apMUPOBAHHEM
MPOBOJIOKOW nuameTpoM 5 MM U maroM 150 mM. IIpogonbHbIE CTEPKHU BCEX
CETOK MPUHATHI U3 TPOBOJIOKH IUAMETPOM 4 MM C maroM 250 MM.

TopuoBeie onopHbie AuadparmMsl BeICOTOM 240 MM paccuMTaHbl HA MOH-
Ta)XXHbI€ BEPTHUKAJIbHbIE HArpy3KW OT COOCTBEHHOI'O Beca M TOPU3OHTAIIbHbBIE
YCWIHS OT pacnopa, BOCOPHHUMAEMOTr0 JBYMsI 3aTs)KKaMH, YCTaHABIIMBAEMbI-
My ¢ maroM 1,5 m. [IpogosbHbIE Kpasi CKIAAKKA YCHIEHBI TOPU30HTAIBHBIMU
OOPTOBBIMH 3JI€EMEHTaMU TOJUHON 50 MM u mmpuHOit 140 MMm.

Pacuernas narpyska (mpu s = 1) Ha MOKpHITHE W3 TMaHENEH-CKIIAI0K
npunsaTa 3,65 klla. [lanens-ckimagka ObTa paccynTaHa Ha JBE KOMOWHAITUH
Harpy3ok: mocrostHayro — 2,65 klla u BpemeHHyto cHeroByto — 1 klla (c
v:= 0,5) mo Bcemy npoJieTy ¥ MOCTOSHHYIO TUTFOC BPEMEHHYIO CHETOBYIO — Ha
IIOJIOBUHE IpOJIETa. B KadecTBe 3alpOEKTHOTO aBapUKWHOIO BO3ACHCTBUS IPU
pacdere MOKPBITHS MO BTOPUYHOW pacueTHOW cxeme ObUT INPUHAT CLEHapuiu
BHE3AIHOTO BBIKJIIOUEHUs (0OpbIBA) OAHOM M3 3aTSXKEK MaHEIU-CKIaJAKH U B
cootBeTcTBHM ¢ CII 385.1325800 npunokeHueM pacnopa B 3TOW 3aTSHKKE, MO-
JYYEHHOIO MPH dKCILTyaTallMOHHOM Harpy3ke ¢ oOpaTHbIM 3HaKoM. [Ipu aTom,
II0 Pe3yJIbTaTaM IPEIBAPUTEIBHOTO pacdeTa sl 3allUThl OT IPOrPECCHPYIO-
HIero OOpYIIEHMS], B TOKPHITHH ObLIIM YCTAHOBJIEHBI JOMOJIHUTEIbHbBIE HAKIIOH-
HbI€ 3aTSDKKU. (151 yMEHbIIEHUsI MOJOXKUTEIbHOIO M3ruOaroniero MOMEHTa B
NaHEeIN-CKIaIKe MPETyCMOTPEHO MPEABAPUTEIBHOE HANPSDKEHHUE ITyTEM HaTs-
JKeHHUs 3aTspkek ¢ yeunueM 70 kH.

IV.5.3 OcoGeHHOCTH TOCTPOCHUS PACUETHBIX CXEM

Jlist onipesiesieHrs HanpsyKEHHO-1€(OPMUPOBAHHOTO COCTOSTHUS MTAHEH-
CKJIaJIKH MOKPBITHS ObLIa COCTAaBJIEHA KOHEYHO-3JIEMEHTHAsl pacyeTHasl cxeMa
dbparmenTa kapkaca anrapa B nporpamme SCAD c¢ Harpy3kamu U yCUIHEM
MpEeIBapUTEITLHOTO 00KaTHs, paBHBIMU MPOEKTHBIM (prcyHok 1V.5.3, a). T1o pe-
3yJbTaTaM pacuera Mo MepBUYHOM (C 3aTSHKKaMU Ha YPOBHE OIOp apKu) U BTO-
PUYHON (ITPM U3MEHEHUM IPOEKTHOI'O MOJIOKEHHSI M KOJIMYECTBA 3aTSKEK 3a-
TSKEK JJIs 3alIUThl OT MPOTPECCUPYIONIET0 OOPYILIECHHS) pAaCUETHBIM CXEMaM, C
y4€TOM I€OMETPUUECKON HEeNMHEHHOCTH OblLla paccuuTaHa W MogoOpaHa He-
obxoaumasi apmatypa (cm. tadmuiy 1V.5.1), BenmnyrHa KOTOpO# MO pacyeTy
OblJJa HECKOJIBKO MEHbIIIE MPOEKTHOM, YTO MOATBEPKIAaeT MPaBUIBHOCTH ap-
MHUPOBaHUSl B pPEAIbHOM BO3BEACHHOW KOHCTPYKLIMH MaHENIU-CKIAJKH U aJeK-
BATHOCTB NPUHATON PACUETHON CXEMBI.
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Pucynok 1V.5.3 — BapuaHnTtbl pac4eTHOI CXEMBI ¢ yCUTTUSIMU
IPEABAPUTEIBLHOIO 00KaTHSA:
@ - UCXOJIHBIM BapUaHT YCTAaHOBKH 3aTSKKH; O —) YCUJICHHBIN BapUAHT TS
3aIIUTHI OT MIPOTPECCUPYIOLIETO OOPYIICHUS

IV.5.4 PesynbTatsl pacuera U X aHallu3

[To pesynbraram pacuera Mo MEPBUYHON (C 3aTSKKOW HA YPOBHE OIOP
apKu) ¥ BTOPUYHOM (C yJaIeHHOM 3aTsHKKOW U MPUIIOKEHHEM B KauecTBE 3a-
MIPOEKTHOTO BO3JIEHCTBUS pacriopa ¢ 00paTHBIM 3HAKOM) pacueTHOM cxeme Obl-
JIO PaCCMOTPEHO HECKOJbKO BAPUAHTOB PEKOHCTPYKIIMHM TOKPBITUS U3 TaHe-
Jei-ckiagok. B okoHYaTeIhHOM BapuaHTE CyTh PEUICHHs 3aKiIouaiach B TOM,
9TOOBI BMECTO JBYX TOPH30HTAIBHBIX 3aTSDKEK B KaXJIOW ITaHEIN-CKIIAIKe
yCTpanBaTh BOCEMb HAKJIOHHBIX OTTSDKEK (1Mo THIy cucteMbl [1lyxoBa).

Tabnuna IV.5.1 — Pe3ynpTaThl pacueta apMHUpOBaHUS MMAHEIU-CKIIAIKU
MaxkcumaipHas mIomaab apMaTypbl B 0003HAYEHHSIX

PacII];)’TaI-PI)(I)/Ifi1 I:;(eMBI nporpavmbt SCAD, MM

AS1 AS2 AS3 AS4
Pucynok 1V.5.3, a 6,08 7,37 4,47 1,92
Pucynok 1V.5.3, 6 16,79 14,69 11,5 9,21

Ilyrem mnocnenoBaTeNbHBIX PAcCUYETHBIX HTEpAlUil C HCIIOIb30BAaHUEM
pacyeTHoM cxembl (pucyHok 1V.5.3, 0) 6b1710 ycTaHOBJIEHO, YTO ISl o0ecreye-
HUS HEOOXOJAMMOW MKECTKOCTH M J1€(POPMATUBHOCTU MAHETU-CKIAAKU Tpe.-
HaIpsKEHUE KOPOTKUX OTTSKEK NOKHO cocTaBisaTh 40 kH, nnmuaubix 80 kH.
Benenctue npuHATOro pasMenieHus: OTTSDKEK B LEHTPE aHrapa o0ecredynBa-
etcst TpedboBanue CII 385.1325800.2018 mo 3amure NOKpBITUS OT MPOTPECCHU-
pyIoIIero oOpyueHus B Ciiydae BHE3AMHOIO yAaleHus (WM HApYIIEHUs 30HBI
aHKEPOBKHM) JI000I U3 CYIIECTBYIONIMX B MaHEISIX-CKIIAJIKaX 3aTsHKEK WU BHE-
3aIIHOT0 YAAJIIEHHWS OJHOW W3 HAKJIOHHBIX 3aTSKEK B PEKOHCTPYHPOBAHHOM
ONKCaHHBIM 00pa30M MOKPBHITUU aHrapa. BenencTBue Takoro pa3MenieHust oT-
TSKEK B LIEHTpE aHrapa oOecreynBaeTcsl Takxke TpeOyemblil 3KCIUTyaTallluoH-
HBIA Tabaput Il CBOOOAHOIO MPOXOXKIEHUS XBOCTOBOM YacTH CaMoJeTa,
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MPETYyCMOTPECHHBIN 3aJJaHuEM Ha PEKOHCTPYKIUIO PacCMaTpUBAEMOTO OOBEK-
Ta.

Pe3ynbpraTel mogdopa apMaTypsl B TAKOM BapHaHTE IIPHUBEACHBI B Ta0JIH-
e IV.5.1, oTkyaa BugHO, YTO IJIOIIAAh HEOOXOAMMOM apMaTyphbl B KOHCTPYK-
UM TIPEBBINIACT IUIOMIAAb CYIICCTBYIOIICH apMaTyphl B IaHEIH-CKIIAIKE.
Crnenyer Take OTMETHUTB, UTO MPEIIONKCHHBIM BapHaHT PEKOHCTPYKIIUHU I10-
KPBITHS SBIIICTCS OTHOCUTEIIBHO MHOTOJICILHON KOHCTPYKIIUCH, UTO YCIIOMKHS-
€T TEXHOJIOTHIO W YBEJIMYMBACT CPOKHM PEKOHCTPYKIMH TMOKPHITHSA. OgHAKO
9TOT BAPUAHT SIBJSIETCS TOCTATOYHO d(PPEKTUBHBIM TSI 3AIIUTHI MIOKPHITHS OT
MIPOTPECCUPYIONIETO OOPYIICHUS TTPH BHE3AIMHOM YJIaJICHUN W3 TIOKPBITUS JTIO-
00 U3 3aTsHKEK MaHeIn-CKIaaKu/

IV.6 Pacuer 3ammTsl IPOCTPAHCTBEHHOTO MTOKPBITUS TPOU3BOICTBEHHO-
ro 3/IaHus U3 TaHesnel-o0omodek koMmmyHuKanronHoro tumna (KCO) ot mpo-
IPECCUPYIOLIETO OOpYyILIEHUS

IV.6.1 O6mue cBeeHust 0 KOHCTPYKTUBHOM PEIIEHUN HOKPBITHS

B nHacrosimiee BpeMs B cTpaHe, 1 OCOOCHHO B 3apyO€KHOM CTPOUTEIHCTBE
CpeAu PAa3IUYHBIX TUIIOB MPOCTPAHCTBEHHBIX KOHCTPYKUWW IMOJYYHUIIA OIpE-
JICJIEHHOE PACIPOCTPaHEHHUE TOKPBITHS U3 MaHeNeH-000JI0ueK Ha MPOJIEeT THUIA
KCO, KIXKC, nanenu-runapsl u apyrue [15,16]. B kapkacax mpou3BOJICTBEH-
HBIX 3[JaHUH BMECTO TPAaJULMOHHBIX OajoK, (hepM M IUIMT MOKPBITUS BBINOJI-
HSIOT U3 MaHEeNe-000J0YeK Ha MpPOJIET, YCTAHABIMBAEMBIX MO OOBA30YHBIM
OasikaMm, YJIO’KEHHBIM 10 BEpXY KOJIOHH BJOJIb mposieta 3aanus. [lanens o0o-
jgouka komMmyHuKauuoHHoro tuna (KCO) mnpencraBisier coOOi KOPOTKYHO
MPEIHANPSIKEHHYI0 000JI0UKY, C ABYMS MPOAOJIbHBIMU AvadparMamMu B BUAE
0e3pacKOCHBIX ()epM MOJUTOHAIBLHOTO ouepTanus (pucyHok 1V.6.1).
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Pucynoxk 1V.6.1 — Ilanens-o60mouka kommyHukanuonnoro tuma (KCO):
a — 001 BUJI, O M 6— COOTBETCTBEHHO TOMEPEYHOE U MPOI0JIBHOE CEUCHHE,
2 — OCHOBHBIC KOHCTPYKTHBHBIC 3JICMCHTHI U UX apMUPOBAHUEC;
1 — npeaHanpspkeHHas apMaTypa, 2 — apMaTypa BEpXHETo Mosica,
3 u 4 — ceTKu MOJKH, 5 — apMaTypa TopleBoro pedpa, 6 — nornepeunas
apMmarypa auadparmbl

IVV.6.2 McxonHble TaHHBIC )11 pacyeTa

Bricora maHenn-o00NMOYKHM B CEepeIMHE MpojieTa IPUHATA PaBHOMN
2150mM, a BbicoTa maHenu Ha omope — /50 mm. TonmmHa MOJNKH 0007I0YKH
npuHsaTa paBHor 30 mm. CedeHne BepxXHETo mnosica quadparm 3anpoeKTHpOBa-
HO MEPEMEHHOU BBICOTHI (B COOTBETCTBUU C 3MIOPOA MOMEHTOB B BEPXHEM I10-
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sce) ot 400 mm (B cepeaune nposeta) 70 S00 MM (B MecTax CONMPSKEHUS MOsI-
ca C TJIyXHUMH IIPUOMOPHBIMU yyacTkamu nuadparm). Huxuuit nosic tuadparm
3alPOEKTUPOBAHBI C MOCTOAHHBIM ceueHueM 110x160Mm. OcHOBHas pacTsHY-
Tas paboyasi apMaTypa pacrosaraercs B HIDKHEM Mosice IuadparM U 3arnpoek-
TUpOBaHa W3 BBICOKOMPOYHOU cTepxkHEBOM apmaTyphl kiacca A800. Pabouas
apMaTypa BEpXHEro Mosica 3allpOCKTUPOBAaHA B BHJE IJIOCKUX apMaTypHBIX
KapkacoB u3 apMmatypsl kiacca A500. [Tonka manenu 3aapMupoBaHa CBApHOM
cetko m3 mpoBosoku knacca Bp500. Croiiku KCO 3aapMupoBaHbl B BUIE
MPOCTPAHCTBEHHBIX KapKacOB M3 YETHIPEX NPOJIOJBHBIX CTEp)KHEH Kiacca
AS500.

Hcxoanpie XapakTEpUCTUKU MaTepUaioB ISl pacyeTa MPUHATHI CIEAYI0-
mumu: 0etoH B45, Rper = 2,25 MIla (y, = 1), apmarypa kiacca A800,
Rs,ser=785,0 MIla. Ceuenue nmxHero mosica KCO 110x160mm. Pacuernoe
3HAUCHUE YCUJIUS B HUXKHEM mnosice nuadparmel H = 475,0 kH npu sxcruyara-
IMOHHBIX Harpy3kax ¢ y;i = 1. TpeGyemas mioimaas paboueld apMaTypbl 3aTsK-
KM OIpEJETICHA PACYETOM IO MPEAEIbHBIM COCTOSIHUSIM MEPBOW TPYIIBI U CO-
craBmia 6,074x10™ v’ ApMHpOBAaHHUE 3aTSKKU MOPHUHATO OJHUM CTEPKHEM
auameTpoM 28 MM (Agp = 6,158" 10" ).

B xadecTBe 3KCIUTyaTallMOHHON HArpy3KH Ha MOKPBITUE B COOTBETCTBUU C
CIT 20.13330.2016 u CIT 385.1325800.2018 mpuHsATHI: COOCTBEHHBIN BEC Ma-
HENU-000JI0UYKH, Harpy3ka OT YTEIUTUTENS U KPOBJIU (ITOCTOSTHHAs Harpyska C
v¢+= 1) 1 BpeMeHHasl cHeroBasi Harpy3ka ¢ ys = 0,5.

B xauecTBe 3anpOeKTHOr0 BO3ACHCTBUS PACCMOTPEHO BHE3AITHOE XPYIKOE
paspylieHre 0eTOHHON MaTpullbl (0OETOHUPOBAHHOW 3aTSKKH) HIXKHETO TMOSI-
ca, BBI3BAHHOE TPEHIMHOOOPAa30BaHUEM B 3TOM IOSICE C BO3MOKHOCTBIO pa3pbl-
Ba pabouell apmaTypbl HkHero nosca auadparmel KCO u mocnemnyroiero
oOpyIlIeHUs BCeW KOHCTPYKIIUU.

IV.6.2 Oco0eHHOCTH MOCTPOCHHS PACUETHBIX CXEM M aJITOPUTMA pacueTa

[Ipu nmpoexkTUpOBaHUU TPETHANPSKEHHBIX KEI€300€TOHHBIX KOHCTPYK-
LM BEIMYMHA [IPEABAPUTEILHOTO HAIPSHKEHUS apMaTyphl Oy, B COOTBETCTBUM

c pgeuctByrommmu HopMmamu CII 63.13330 npunHumaeTrcss B mpenesiax oOT
0,3Rs,ser 10 0,9Rg,ser. ITpu 3TOM 1711 TIOBBITIICHUS A (PEeKTa OT IPEABAPUTEIBLHO-

ro HaIps>KCHUA 3HAYCHHC O Ha3HAYalOT OOBIYHO MAaKCHUMAaJbHO OJIFKE K

BepxHeMy mpeneny. OrpaHUuE€HHUEM SBISICTCS JIMIbL BBIMOJIHEHHE YCJIOBUH
TPEIIMHOCTOMKOCTH YYaCTKOB KOHCTPYKIIMH, PACTSHYTHIX OT YCHJIUH TIpe-
HarpspkeHus. B To ke BpeMs B KOHCTPYKIHSIX M3 JBYXKOMIIOHCHTHBIX MaTe-
pUAJIOB THUIA KEJIE300€TOH TPHU OMNpEEICHHON CTPYKTYpe KOHCTPYKTHBHOM
CUCTEMbl BO3HHUKAET €IlI€ OJHO BAXKHOE YCIIOBHUE MO OTPAHUYECHUIO BEPXHETO
npenesna mpeIBapuTeILHOTO HANPSDKEHHS DJIEMEHTOB KOHCTpYKIui. OHO CBSI-
3aHO ¢ TUHAMUYECKUM 3(P(HEKTOM B KOHCTPYKTUBHBIX CHCTEMax M3 JIBYXKOM-
MOHEHTHBIX MAaTEPUAJIOB U BBI3BAHHBIM 3TUM d(()EeKTOM TmepepacnpeeicHuemM
YCWIMA TIPY BHE3AITHOM Pa3pyIICHUH XPYMKOTO KOMIIOHEHTa — PaCTSHYTOU
o6eronnoit marpunbl [13]. Onenka mpupamieHuii JMHAMUYECKUX YCUJIHHN B
nuadparmax mpegHanpsDKeHHBIX  maHeseii-odonodek KCO nmnst Gosbreit
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HArJSTHOCTH BBINOJHEH C MCIIOJIB30BAHUEM IPOCTEUIIIEN PACUYETHOM CXEMBI
nuadparmel, npeacraBieHHoN Ha pucyHke 1V.6.2. OcoOGeHHOCTBIO ATOM Ha-
dbparmbl SIBISETCS TO, YTO OHA SIBJISETCS TUIHMYHBIM NPUMEPOM OOJBIIEHPO-
JIETHBIX TMPEIHANPSKEHHBIX KOHCTpYKUMM nuadparm. B paccmarpuBaeMom
npuUMepe apMUPOBAHKME HIKHErO Mosica auadparM BBIIOJHEHO OJAHUM IpE.i-
HaIpsHKEHHBIM cTepkHeM (cM. mo3.1 pucyHnka 1V.6.2, a).

-
[REFREREREREETRR Y P R PR NI R R RPN F RN R RN RURRRRRR RO

3“‘”1, " Hi

B) A fin . JAa

Pucynox 1V.6.2 — PacueTnbie cxemsl auadparmer nanenu-odonouku KCO
Ha MMPOEKTHYIO Harpy3Ky U 3alPOEKTHOE BO3IICHCTBUE

PaccMoTpuM HEKOTOPBIH (PUKCHUPOBAHHBIN I-i 3JIEMEHT KOHCTPYKIIUH I1a-
Henu KCO, nanpumep oOETOHHPOBAHHYIO 3aTSDKKy. byneM momaraTh, 4To
OJIMH W3 MaTepuajoB (CTallb) — YNPYTui, Ipyroil (6€ToH) — XPYMKOYIPYTHH.
[Iycte cucTeMa HarpyXeHa OJHONApaMETPUYECKOM BHEUIHEW Harpy3Kou
q’ = Aq. UcxongHast IMHA 3TOTO 3J€MEHTa MPU YCUJIMU B HEM TOJIBKO OT COO-
CTBEHHON MacChl M yCWIHs O0XaTusl MpeaHanpspkeHust P — Ioi,n. Beenewm ciie-
nyromue 06o3HadeHus (cm. pucyHok 1V.6.2): IS, — mmHa 3aTsKku 1pu ycu-
mu B Heit HY , B cocTaBe 7 pa3 CTaTUHYECKHM HEONPEAEIMMON CHCTEMBI IIPU
3HAYEHUHU NapaMeTpa BHEIIHEW Harpy3Ku A = Anp COOTBETCTBYIOIIEH paspyiiie-
HUIO OETOHHOM MaTpHIKI i-ro snementa (cm. pucyHok 1V.6.2, a) I -1 — nnuna
3aTSDKKU TIOCIIe pa3pyllieHus OeTOHHOM MaTpulbl (M3MEHEHHE CTaTUYECKON
HEOMNPEIETUMOCTH CUCTEMbl Ha €IMHMILY) NPH YCHUIMHM B 3aTSKKE, PAaBHOM
H -1, B coctase (n — 1) pa3 cTaTHYECKH HEOIPEAEIMMON CUCTEMBI TAKKE TIPHU
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A = Am(pucynoxk 1V.6.2, 6); Iﬂi, n_ 1 — JUIMHA 3aTSHKKU NPU YCUIIUU B HEH Hﬂi, N -1,

B cocTaBe (n — 1) pa3 cTaTHUeCKH HEOMPEACIIMMON CUCTEMBI IIpH A = Ay, (pucy-
HOK I1V.6.2, B).

W3MeHeHre MIUHBI 3aTsHKKU (I-TO 3JIEMEHTa CUCTEMBbI) TOCIE MPUIIOKE-

HUS DKCIUTYaTaIllHOHHOW HArpy3KH B CHCTEME 71 M TIOCJI€ XPYIKOTO pa3pyIICHUS

pacTsIHyTOW OCTOHHON MaTpPHUIIBI ONPENETSACTCS 3aBUCUMOCTSIME (CM. PUCYHOK
IV.6.2, a, 6, B):

AI| n = chn -1 i,nC/ Eb'AYed (IV.6.1)

— C c
AI| n-1- Hln 1 i,n /Eb'AYed (IV.6.2)

rae £, — Moaynb nedopmariiu 0eToHa; Apeq — MPUBEIECHHAS K OCTOHY IIJIOMIATh
CEUEHUS 3aTSKKHU.

[Tpupanienue yauHeHUs Keae300€TOHHOM 3aTSKKU B MOMEHT XPYIIKOTO
pa3pylieHruss OETOHHOM ABYXKOMIIOHEHTHOM 3aTSKKU, €CJIM Obl TIEPEX0J] OT 1
pa3 CTaTUYECKH HEOMpEACIIMMON CUCTeMbl K (n-1) ocymiecTBIIsIcS ObI HE
XPYIKO W BHE3AMHO, & BCIEJICTBUE €TI0 MEJIEHHOTO MPUHYAUTEIBHOTO pa3py-
menus ot ycwus HY , mo H 1 Ipu HEM3MEHHON OTHOCHMTENILHON BEIMYMHE
BHEIIIHEN HArpy3KHu, COOTBETCTBYIOIIEH A = A, = const.

Al —AKL= (Hina - i,n)'i,nc/EbA}ed (1V.6.3)

AHaJIOTMYHO MOXHO BBIYMCIIMTH COOTBETCTBYIOLIUE MPUPALIECHUS YJJIU-
HEHUH 3aTsDKKM B MOMEHT Pa3pylICHUs €€ XPYIKOro KOMIIOHEHTa - OETOHHOU
MaTpULBI, ECIU ITO Pa3pyLIEHUE MPOUCXOAUT MTHOBEHHO:

0 — c
AI|ﬂn—1 _AI (HI n-1— HC —1)I| n /EbAYed (IV.6.4)
AI|ﬂn—1 _Alf = (HI n-1-— chn -1 C /Eb'AYed (IV.6.5)

[Tpu BO3HHMKAIOIIUX BCIIECICTBUE paspymeHI/m XpYyIKOro KoMIoHeHTa (Oe-
TOHA) 3aTSHKKHU MPOAOJBHBIX KOJEOAHUSIX 3TOW 3aTSKKU MOJOXKEHUE TOYKH B
cooTBeTcTBYeT JmuHe |, _ 1, €ro cieayeT cuuTaTh KOOPAMHATON PAaBHOBECHOTO
COCTOSIHUSI KOHIIA 3aTsKKH, a TOUKH A U C — aMIUTUTYAHBIMU 3HAYCHUSIMH (CM.
pucysok 1V.6.2, a, 6, B). OueBHIHO, YTO TIPOJOJIbHBIC KOJICOaHUS 3aTKKH TTPU
BHE3aITHOM Pa3pyLICHUH XPYNKOTO €€ KOMIOHEHTa OTHOCUTENIBHO TOYKHU CTa-
TAYECKOTO PaBHOBECHs B MMEIOT 3aTyxarouui xapakrep. OQHako B TE€YEHHE
MIEPBOr0 MOJYNEPUOIA C JIOCTATOYHOM B MHYKEHEPHBIX pPACUETaX CTEHEHBIO
TOYHOCTH MOKHO CUMTaTh, uTo Al 1=A Iﬂi,n_l . U3 3aBucumocreii (1V.6.3) -
(IV.6.5) cnenyer:

c [ c IV.6.6
Hln—l N Hi,n Hln—l Hln—l ( )
d = c C IV.6.7
Hihg = 2H7 g — 1 ( )

3aBucumocTth (1V.6.7) mo3BossieT onpeAeuTh JUHAMHYECKOE YCUIIUE B
POM3BOJILHOM 3yieMeHTe (1 — 1) pa3 cTaTHUeCKH HEOMPEASIMMOM CTEPKHEBOM
CUCTEMBI, 00pa3yIOIEHCs MOCe XPYIKOTo Pa3pylieHUs OJJHOTO U3 JIEMEHTOB
(OeTOHHOUW MATPUIIHI 3aTSHKKK) UCXOMHOW N pa3 CTaTMYECKH HEOIMpPeaeTnMoi
CUCTEMBL.
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KonkpetusupyeM 3Ty 3aBHCHUMOCTH IS JIBYXKOMIIOHEHTHOTO 3JIEMEHTA
xKene300eToHHOM 3aTskku. IlycTh B pesynbrare TpemmnHooOpa3oBaHUs U CO-
OTBETCTBEHHO pa3pYIICHUS XPYNKOTO 3JIEMEHTa BO3HUKHET JUHAMUYECKOE
ycuine B apMarype. O003HauyuM MOJIHOE PACTIATMBAIOIIEE YCUIIUE B 3aTKKE OT
BHEIIIHEW Harpy3ku H, ycuime, COOTBETCTBYIOIIEE TPEIHIMHOOOPA30BaHUIO B
3atsokke, — H.. (pucyHok 1V.6.3). B MoMeHT mepea oOpa3oBaHHUEM TPEIIMH
IIPU HArpy3Ke Acrc( MOJTHOE yCWIIKE B 3aTshKKe H BocnpuHuMaeTcst 6eToHoM Hy,
u apmatypoil Hs:

H= H= Hp+ Hs. (1V.6.8)
IIpu noctmxkenun ycwnusi H Oonbiiero, yem H.., TPOUCXOJUT MIHO-
BEHHOE Pa3pyIlICHUE PACTIHYTOTrO OETOHA 3aTSKKH, M BOCIPUHUMAEMOE paHee
oeroHoM ycunue H, MrHOBeHHO nepenaerca Ha apmarypy. Ecinu Obl nepenaya
ycuiusi ¢ OeToHa Ha apMaTypy OCYIIECTBIISIIACh MEAJICHHO, TO MPH HEU3MEH-
HOM BHEITHEM yCHWJIUU B 3aTshKke H = H ., ycuiue B apmMaType JUisi HOBOTO CO-
CTOSIHUSI paBHO
HE = Hor - He (IV.6.9)
[TockonbKy mepenaya ycuivs ¢ O€TOHa Ha apMarypy MpU €ro XpyrnKom
pa3pylIeHUH TPOUCXOJIUT BHE3AMHO, TO B apMaType BO3HUKAIOT MPOJOJIbHBIC
KOJIEOaHNS M COOTBETCTBEHHO aMHaMmdeckoe ycuiane H¢'. 3Hauenme sTOrO
YCWIIHSI TIPH YCJIOBHH HE3aTyXaHMS dTUX KOJCOAHWI B TEUCHHE TIEPBOTO TOITY-
Nepro/ia MOKHO HAaWTH U3 3aBUCUMOCTH (pucyHOK 1V.6.3, 0)
H — Hcrc= Hcrc - Hs- (IV'6'10)

S

H | |4

0)
0 Hy ! Isj‘l
" Here
3
TOYKa CTATHYECKOI0
PaBHOBECH

Pucynok 1V.6.3 — CxeMa cratnveckux (8) U TMHAMHYECKUX yCUIHid (0)
B JK€JIE300€TOHHOM 2JIEMEHTE B MOMEHT XPYIKOT'0 pa3pyleHus: 0eToHa

[Moncrasinss B (1V.6.10) 3Hauenue H,. u3 Beipakenus (1V.6.8), monyunm:
H/ = Hs+ 2H,. (IvV.6.11)
C ucnonb3oBanurem 3aBucumoctd (1V.6.11) nng nuHamuyeckoro ycuius B
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apMaType MPOBOJUTCS PacueT 3allUThl KOHCTPYKIINH, TPEICTABICHHON HA PH-
cynke 1V.6.3, a, oT mporpeccupyromiero oopymeHusl.

1V.6.3 YUucnennas peanuzaius aaropurma

[IpenBapuTebHOE HAMPsDKEHUE 3aTSKKU AUaPparMbl U 00CYKICHUE pe-
3yabTaroB HasHayaeM o, = 705,0 < 0,9Rsr = 706,5 ¢ y4eTOM HOIyCTHMBIX

OTKJIOHEHUH, TakuM o0pa3oMm, YTOObI BbIMONHsIKMCH ycnoBus m. 9.1.1 CII
63.13330.
IIpr 5>71€KTPOTEPMUYECKOM CIIOCOOE HATKEHMS O, apMaTyphl IIPEIBa-

pUTEIbHOE HATSHKEHHWE a B HampsAraeMol apmarype (Ipu JAJUHE CTEep>KHS
L =27 m) onpenenseM U3 yCIOBUH:
O +p < Rs,ser,

P=30 + 3?0 43,3 MITa,

0 < Rsger — P =785 -43,3=741,7 MllIa,
0, = 705 < 0,9R; ser = 745,75 MI]a.
OmnpenensieM ycunusi 00KaTUsl HUKHETO Mosica AuadparmMsl ¢ y4eTOM
HEPBBIX MOTEPD Poy;.
[Totepu OT penakcanuu HAMPSHKEHUH apMaTypPBI:
0,=0,030,=0,03-705,0 = 21,15MlIlIa,
OTCIOZA
Po1 = Ay(o,— 0,) = 6,158+(705 — 21,15)-0,1 = 421,115 xkH
Hanpsixenue o0xatust 6eToHa:
_ Py _ 421115
pr
A " 110*140
Jlnis ornpeneneHus MOTeph OT OBICTPOHATEKAOIIEH MONI3yYeCTH MPUHU-
MaeMm nepe,uaTquy}o IPOYHOCTh OETOHA:

<0,9; Rg,,—ﬁ; Rgp% =30,4 MITa;

ep '
Rs = 11 MlIla npu apmarype A800;
R,y > 0,5-B=0,5-45=22,5 MIIa.
OrHomenue o,/ Rgp WU o,/ Ry, cocTaBuT:

_27,35_
<a =101
R 304 =0,90 .01,

p
rae a =0,25+0,025°R,,=1,01.
3Ha‘ICHI/IC HOTCpB Hpe)IBapI/ITeJ'IBHOFO HaHpH)KeHI/IHZ

%o =40- ;ﬂ =40-0,9=36 MIla.
6p
Ycunme o0xaTust 0eTOHA ¢ yY4ETOM BCEX IMEPBBIX MOTEPh COCTABUT:
Po1= 6,158 (705 — 21,15 — 36)-0,1 = 399,0 MIIa.
Ycunre, BOCHpHHAMAEMOE CEUeHUEM TTepe]l 00pa3oBaHUEeM TPEIIUH, CO-
riiacHo TpeboBanuio 1. 9.3.9 CII 63.13330, cocTaBur:

—27,35 MITa.
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Here = Rogser (Ap +2aAg) + Por = 2,25 (1,1°1,4 +2:5,07:6,158) + 399,0 =
= 449 kH,

Es _190000

E, 37500

Tak xak H = 475 xkH > H.= 449 xH, To Tpemunp 00pa3yroTcs.

Cratuueckoe ycuine B apMaType B MOMEHT 00pa30BaHUsI TPEIUH OIpe-
nensercs mo popmyse (1V.6.11)

Hs= Heye — Hy =449 — 34,7 = 414,3 xH,
Hy,=414,3 + 2:34,7 = 483,7 xH.
[IpenenbHO ONMyCTUMOE YyCUIIME B apMaType npu KodduiieHTe Hajaex-
HOCTH M0 TIpeeNbHbIM cocTosiHuaM 11 rpynmer ys = 1:
JluHaMu4Yeckoe ycuiiie B apMaType B MOMEHT
[Ns]= Rsser Vs Asp=7856,158-1=483,4 xH.

[Tockonbky N°;>[N], mpu mnpuHSATOM COIrfTacCHO HOpPMaMmMH YpPOBHE
HAYaJIbHOTO HAMPSHKEHUS MOKET MPOU30MTH pa3pyllieHue 3aTsHKKA B MOMEHT
oOpa30oBaHus B HEM TPEIIMH OT 3aJIaHHOMN IKCILTYyaTallMOHHON Harpy3KH.

Anamusupys 3asucumocta (1V.6.8) u (IV.6.11), HECTOXKHO BHUACTH, UTO
ONMCAHHBIA JUHAMUYECCKUN 3(PGdeKT B apMaType YBETUUMBACTCS TPH CHUIKE-
HUW TPOIICHTAa apMHUPOBAHMS CEUYCHUS, TOBBIMICHHHM Kiacca OeroHa. Tak,
HaAIpUMeEp, TIPH pacueTe JKeIe300€TOHHBIX apOK, JIJIT KOTOPBIX MPOICHT apMH-
poBaHus HMKHEro mnosica cocrasisieT 0,9—-1,2%, a pactaruBaromee ycunue B
O0eToHE B MOMEHT oOpa3zoBaHus TpeuuH gocturaet 15-20% ot H,p., 1TMHAMU-
YEeCKOE YCWJIME B MpETHANPSHKEHHOW apMaType MOXET 3HAYUTEIbHO TMPEBBI-
I1ath mpeaesbHo gonyctumoe [Ng], 1axke ¢ yueToM TMHAMHYECKOHN MPOYHOCTH
ctanu. CienoBarenbHo, TPU MPOSKTUPOBAHUU 3aITUTHI OT MPOTPECCUPYIOIIETO
OOpyIlIeHHsT paccMaTPUBAEMOr0 THUIA KOHCTPYKIIMU M, B YaCTHOCTH, MPH
HA3HAYCHUU HAYaJIbHOTO KOHTPOJMPYEMOTO HAMPSDKEHUS] B TPEIHAIPSKEH-
HBIX KOHCTPYKIIUSAX C BHICOKUM YPOBHEM HAINPSHKEHUS MOMUMO JPYTUX YCIIO-
Buii, oropopeHHbIX B CII 63.13330, HEoOXOAMMO YYUTHIBATh HAJMYWEC JAUHA-
MUYecKoro 3¢ ¢dekra B JBYXKOMIIOHEHTHBIX MaTepuanax, TUIa >KeJe300€TOH,
MIPY BHE3AIMTHOM Pa3pyIIEHUN XPYITKOH KOMITOHEHTHI.

re a = = 5,07.
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IV.7 Pacuer cTtaibHOTO Kapkaca BBICOTHOTO 3/1aHUS B JUHAMUYECKOU
HEJIMHEMHOW IIOCTAaHOBKE

IV.7.1 OcoGeHHOCTH alropuT™Ma pacuera

IV.7.1.1 OGuue 3aMeuyaHus K allrOpUTMY

Pacuer Ha ycTOMYMBOCTD 37aHUSI IPOTUB MPOTPECCUPYIOIIETO 0OpyIIIe-
HUS MPOU3BOJUTCA B JUHAMUYECKON IMMOCTAHOBKE HAa BPEMEHHOM 00JIacTu C
y4eToM (HU3NYECKOM, Te€OMETPUUECKON W KOHCTPYKTUBHOW HEJIMHEHHOCTEH,
BKJIFOYAsi BO3MOKHBI KOHTAKT 3JIEMEHTOB IIPH Pa3pyILICHHH.

B kagectBe 0a30BOil METONWKH OyJIeM HCIIOJIB30BATh MOAXOJ, TPEI-
cTaBJIeHHBIN B pazzaene |1.6. Pacyer koHCTpyKIMK OyAeT MPOBOAUTHCS MO Me-
TOAY KOHEUHBIX 3JIEMEHTOB C IPSIMbIM UHTEIPUPOBAHUEM YPABHEHUMN JTUHAMH-
KM BO BPEMEHH I10 SIBHOU CXEME.

Jlunamuueckas 3aja4ya pa3ouBaeTCs Ha TPH dTana:

1) nomyuyeHue KOPPEKTHOIO  KBA3UCTAaTHMUECKOTO  HAMpsSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM HAa MOMEHT BPEMEHHU Iepes OT-
Ka30M 3JIEMEHTA;

2) ynajaeHue KOHEYHOI'O 2JIEMEHTA y4acTKa KOJIOHHBI;

3) pacyeT KOHCTPYKLHHU C YAAJIEHHBIM 3JIEMEHTOM B JUHAMHUYECKOHN He-
JIMHENHOM MMOCTAaHOBKE.

IV.7.1.2 OGuue cBesieHUs: 0 KOHCTPYKTUBHOM PEIICHUU

PaccuuthiBaeMoe coopy:keHHe MPeACTABISIET cOO0M 36-3TaKHOE 3/1aHHE
CO CTAJIbHBIM KapKacoM, pacnoiioxkeHHoe B | BetpoBoMm u Il cHeroBom permo-
Hax. ['abaputhl 31anus B maHe coctaBisitoT 30%x30 M, Beicota — 108 M (pu-
cyHok 1V.7.1). Kapkac BBIIOJIHEH U3 CTATLHBIX KOJIOHH, PACCTABIICHHBIX C IIa-
roMm 6 M, KOTOpbIE >KECTKO CONPSKEHbI B JIBYX HAIPaBIEHUSX C TJIaBHBIMHU
OasikamMu, WOYIIMMH B TIEPEKPECTHOM HampaBieHUU. BTopocrenennble Oanku
YCTaHOBJIEHBI BIOJb TJ100aIbHON OCH Y C IIaroM 2 M MEXAy IJIaBHbIMH Oall-
KaMU. Mexy TJIaBHBIMU U BTOPOCTETIEHHBIM OalKkaMH YCTaHOBJIEHBI CBA3YIO-
IME 3JIEMEHTHI, 00eCIeYnBaIONINe KECTKOCTh JUCKA MEPEKPBITUS (PUCYHKU
IV.7.2-1V.7.4).

SInpo KeCTKOCTH, BKIIIOYAIOIIEe JECTHULIBI U JIM(TOBBIE 1AXThI pacIo-
JIOKEHO B LEHTPAIBHOM IIECTUMETPOBOM SUYEWKE, BBIIIOJIHEHO B BHUAE TpeE-
YIOJIbHOM CBSI3€BOU PELIETKH Ha BCHO BBICOTY.

Bce ocHOBHbIE HECylIUE€ 3JEMEHThl UMEIOT JIMOO JBYTaBPOBBIN, JMOO
KBaJIpaTHBIN TpyOUaThlii mpoduib. B kauecTBe OCHOBHOTO MaTepHalia HCIOJb-
3yeTcs CTallb.

CeueHus KOJIOHH (CBapHbIE ABYTAaBPbl) YHU(PUIMPOBAHBI 10 ACCITH TH-
1aM ¢ TPYIITUPOBKOM MO TPETU BBICOTHI COOpYXeHus (cM. pucyHok 1V.7.4):

- YEThIpE TUIA BHYTPEHHUX KOJOHH;

- Tpu THMA GacagHbIX KOJIOHH;

- TPY THUIIA YTJIOBBIX KOJIOHH.

[IepekpbITrEe BBITOJHEHO B BHUJE MOHOJMTHOW IUIMTHI NPUBEACHHOU
TommuHoN 150 MM, YyIOKEHHOW MO TJIAaBHBIM U BTOPOCTEIICHHBIM OajKaMm.
Kpenuienne ocyiecTBieHo TakuM o0pa3oM, 4TOObI MepeiaBaiach TOJIbKO BEp-

TUKAJIbHAA HArpy3Ka Ha I'JIaBHBIC U BTOPOCTCIICHHBIC OaIKu.
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B kadecTtBe MeponpuATHA IO UCKIIOUYEHHUIO MPOTPECCUPYIOMIETO 00py-
nieHus: ObUTH MTPUMEHEHBI MOA/IepKUBatole GepMbl BEICOTON B 3TaXK, PacIio-
JIO)KEHHBIE MO TepuMeTpy (¢acaja U Mo IVIaBHBIM OajikaM B ypoBHe 18 u 36
ATAXKEU.

CoopykeHHE CIPOSKTUPOBAHO TaKUM 00pa3oM, 4ToObl KOAGDOUITUEHTHI
UCITIOJIb30BAHUSI CEUEHUMN IO MPOYHOCTH U YCTOMYMBOCTU HAXOAWIIKCH B Ipe-
nenax ot 90 1o 100%, a TONMMHBI CTEHOK U MOJIOK CTAIBHBIX AJIEMEHTOB YJ10-
BJICTBOPSUIA KPUTEPUSIM TIO JIOKAIBHOM ycTounBOoCTH A1 rodoro tuna HIC.

VY3161 coeIMHEHUST KOJIOHH M 0aJlOK CIPOEKTHPOBAHBI Ha CBApKE PaBHO-
MPOYHBIMH OCHOBHBIM CEUCHUSIM 3JIEMEHTOB.

I\V.7.1.3 Harpy3ku u Bo3JeHCTBUS

OcHOBHBIE Harpy3KH Ha 3/1aHue BKItoyan (Tadbuma. 1V.7.1):

- TIOCTOSTHHYIO Harpy3Ky OT COOCTBEHHOTO Beca (yUHUTHIBAJach aBTOMa-
TUYECKHU IO TUIOTHOCTH);

- TIOCTOSIHHYIO Harpy3Ky OT IOJIOB U TOJBECHOTO 00OpyAoBaHus (HOP-
MaTtuBHOE 3HaueHue 200 KI‘/MZ);

- HATPY3KY OT MEPEropoIoK (HopMaTHBHOE 3HadeHne 300 Kr/MP);

- IOJIE3HYI0 HArpy3Ky (HopmaTuBHOE 3HaueHue 300 Kr/Mz);

- CHEeroByto Harpy3ky coryiacHo CIT20.13330;

- BETPOBYIO Harpy3Kky ¢ ydetom mnyibcamuu coriaacuo CIT 20.13330.

IIpu pacuere KOHCTPYKIHMH Ha YCTOMYMBOCTH MPOTHUB MPOTPECCUPYIO-
niero oOpyIIeHus paccMaTpuBaliach 0co0asi KOMOMHAIIUSI HArpy30K, BKJIHOYa-
I0I[asl pacyeTHbIC 3HAYEHUS! IMOCTOSHHBIX, IUTENBHBIX HArpy30K, a TakXKe
JUTUTEIBHYIO YacTh KPAaTKOBPEMEHHBIX HArpy30K, Mpu Kod(PUIIMEHTE HAJIeXK-
HoctH 1o Harpy3ke Y, =1.0.

Ta6nuna IV.7.1 — COop Harpy3ku C TMEpPEKpHITUS IJIsi pacyeTa Ha
YCTOMYMBOCTH MTPOTUB MPOTPECCUPYIONIETO OOPYIIEHUS

Hopwma-
IInot- TUBHOE [Tpuknanei-
Tommmu- Jons nnu-
Harpyska HOCTb, 3Haye- BaeMas Mac-
Ha, M 3 TEJIBHOCTH 2
KI/M HHE, ca, Kr/Mm
KT/M°
CoOcCTBEHHBIN
BEC MEePEKPHI- 0,15 2500 375 1,0 375
THSI
ITocTosinHas L L 200 1.0 200
Harpyska
Harpy3ka ot o o 300 1.0 300
Meperopo 0K
Honesnas | __ — 300 0,35 105
Harpyska
Hroro 1175 980
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IV.7.1.4 OcoOeHHOCTH pacyeTHON KOHEUYHO-3JIEMEHTHOM MOJENH U CLe-
HApUH JIOKAJIbHBIX pa3pyLICHUN

Pacuernas Moziens coopyKeHUs BBINOJIHEHA U3 CTEPKHEBBIX (OCHOBHBIC
HECYIIUE KOHCTPYKIIMU) U 000JIOYEUHBIX KOHEUHBIX 3JIEMEHTOB (HArpy304YHbIC
aneMeHThl). Mojienb HacuuTbiBasia 36388 y3710B 1 61016 KOHEYHBIX 2JIEMEHTOB
(cm. pucynok 1V.7.1).

VYyer Harpy3ku JEUCTBYIOLIEH CO CTOPOHBI NEPEKPHITUS HA TJIaBHbIE U
BTOPOCTEIIEHHbIE OaJKU MPOU3BOAUTCS IMYTEM BBEACHHUS HArpy304HbBIX 3Jie-
MEHTOB C J0OaBJIIEHHOM MAacCcOi OT JJINTEIbHON COCTAaBJISAIOLIEH IPaBUTALOH-
HBIX Harpy3oK.

B kauyecTBe OCHOBHOrO Marepuasna KOHCTPYKIMU COOPYKEHHsS IPHUHSITA
cranb C390 ¢ HOpMaTUBHBIMU XapaKTEPUCTUKAaMU (CM. pucyHok 1V.7.5):

- npenen tekyuyectu — 390 MllIa;

- BpeMeHHoe conpotuBieHue — 540 Mlla;

- ipezenbHas nedopmarus paszpsisa — 19%.

JUis CTEp)KHEBBIX 3JIEMEHTOB IMPHUHATA quarpamma J1e(opMHpPOBaHUS C
WUH)XCHEPHBIMU HaNpsKEHUsMU U nedopManusaMu. [ ydera paboTsl cTayin
II0J1 Harpy3KO# MCIOJIb30BAJIACh MOJEINb, PEANU3YIOIasi aCCOLMATUBHBIN 3aKOH
TE€YEHUS C KHHEMATHYECKUM YIIPOUYHEHUEM.

YrpouHeHue Matepuaia Ipy pa3IuyHbIX CKOPOCTIX J1eopMUpOBaHUS B
3arac He YYMTBIBAJIOCH.
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Pucynox IV.7.1 — OGmuit Buj Ha pacyETHYIO MOJIETTh
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Pucynox IV.7.2 — Y4acTok TUIIOBOTO MEPEKPHITHUS

P I I R I

KT P R ] X

Pucynox 1V.7.3 — OOuuit Bua Ha TUIaH MEPEKPBITHS

Pucynoxk 1V.7.4 — O6muii miaH pacnoyioxKeHUs! KOJIOHH
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Pucynox IV.7.5 — Jluarpamma nedpopmupoBanus ctamm C390
(manpspxenus — MIa, nedopmanum — IpOICHTHI)

HavanbHble HECOBEpIIEHCTBA BBEACHBI B PACUETHYIO CXEMY B BUJE IO-
ruOu [T CTEPIKHEBBIX AJIeMeHTOB B pazmepe A = R/20 + L/750, rne R — pa-
JIMyC UHEPLIUU CEYEHUSI OTHOCUTEIIBHO JIOKAJIBHOM ocu, L — mponeT 3imeMeHTa.

Harpyxenue Moaenu nporn3BOAUIOCH B TPH 3Tamna:

1) TIlonmyueHue KOPPEKTHOIO  KBA3UCTATUYECKOTO  HAMPSHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM Ha MOMEHT BPEMEHHU Iepe]] OT-
Ka3oM 3JjeMeHTa. lIpunokeHne Harpy3kyd MNpPOU3BOAUTCSA JUHEWHO oT 0 10
100% nHa npoTspkeHuH 15 ¢ (3HaYeHUE paBHO JBYM IEpHOJIaM COOCTBEHHBIX
KoJsieOanuii ipu nepsoit yacrore 0,133 ' u 2 ¢ crabuu3aium).

2) Y nanenue snementa. [IpousBoaurcs 3a 0,01 ¢ nmpu OCHOBHOM Mepuo-
ne koyuebanuii TumoBoit kooHHE! 0,1 c.

3) Pacuet ¢ yaajeHHBIM 3J€MEHTOM B JUHAMUYECKON HEJTMHEUHOU Mo-
craHoBKe. [Ipon3BoauTcs Ha npoTskeHnu 23 c.

BenuuuHa OTHOCUTENBHOTO JeMII(PUpPOBaHUS MpUHATA paBHOU 2% OT
KPUTHYECKOTO, KakK JJIsl CTAJIbHBIX KOHCTPYKIIUIA Ha CBAPHBIX COCTUHECHUSIX.

Pewenue 3agaun mpou3BOAUTCS ¢ TOMOLIBIO METO/Ia IPSIMOTO UHTETPU-
POBaHUS YPaBHEHUW JUHAMUKHU B IBHOM NOCTaHOBKE. MakCUMalbHBIN LIAr IO
BPEMEHH yCTAaHABJIMBAECTCS Ha OCHOBaHUMU Kputepus Kypanra. [{ns nanHou 3a-
nauu oH coctaBmi 0.00011 c.

B kauectBe 0a30Boro kpuTepus OTKa3a d3JEMEHTa paccMaTPUBAIUCH
KPUTEPHUH JOCTIKEHUS UM TPEACIIbHBIX AKBUBAJICHTHBIX Aedopmariuii mo Mu-
3ecy B 19% nns cranu C390.

B xadecTBe KpuTepHeB CTAOMIN3AINHN TPUHSTHI CIEAYIOINE:

- cTadMIM3aIUIO0 NIEPEMEIICHUI 0 BCeil cucTteMe mociie mpouecca JIu-
HaMHYECKOTO JIe(OpMUPOBAHUS HA 3HAUMMOM IIPOMEXKYTKE BPEMEHH;

- cTabuin3alus yCWINKM B JIEMEHTaX;

- cTabunu3anus iacTuueckux AedopMalvii Ha ypoBHE HUXKE KpUTHYE-
CKOTO.

B kauecTBe 0a30BBIX CLIEHAPUEB OTKa3a KOHCTPYKTUBHBIX 3JIEMEHTOB,
CHOCOOHBIX MPHUBECTH K MPOrPECCUPYIOLIEMY OOPYILIEHUIO COOPY>KEHUs, PH-
HATHI CIEAYIONIHE!
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1) oTka3 yrioBoi KOJIOHHBI;
2) oTka3 ¢acaaHON KOJOHHBI,
3) otka3 HanboJiee HArPy>KEHHOW KOJIOHHBI.
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Pucynok I1V.7.6 — Cxema pacnofio>keHus yaasieMbIX SJIEMEHTOB
(cuenapuu 1,2 u 3)

Pucynok IV.7.7. Cxema pacnonoxkeHus yAajisseMbIX 3JIEMEHTOB
(cuenapuu 1,2 u 3)

IV.7.2 PesynbTatsl pacuera
IV.7.2.1A Dtan kBa3uCTaTUUYECKOTO HAIPYy>KEHUs
C nenbio MOMy4YEeHHs] MCXOJHOTO HaMpPsLKEHHO-Ie()OpMUPOBAHHOTO CO-
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CTOSIHUA OBIJIO TPOU3BENECHO KBA3WCTAaTHUECKOE JIMHEHHO BO3pacTaroliee
Harpyxenue (ot 0 7o 100% ot Harpy3ku) cuctembl B HHTepBaJie BpeMeHu ot ()
10 15 cekyH] ¢ MocieayomMH 2 CeKyHIaMH, OTBEICHHBIMU Ha CTaOWJIn3a-
I[MI0 OCTATOYHBIX TUHAMUYECKUX KOJICOAHUM.

PacuetHbie mepemelniieHus, HanpspkeHUuss U aedopmaliii HaxoAsTcs B
NpOoCeKTHBIX 3HaueHusx (pucynku 1V.7.8, 1V.7.9), a cama Monenp roToBa K
yAAJICHUIO 3JIEMEHTA C JAIbHEUIIIUM TUHAMUYECKUM PACUETOM.

Z-displacement
0.000+00
7.553€-03
4.511e-02_|
-2.266e-02 _
-3.021e02 __
3.777e-02_

-4532¢-02 _|

5.287e-02 _

-6.042e-02
-6.798e-02
-7.553e-02

Time = 17

Pucynox 1V.7.8 — BepTukanbHbie epeMeIieHus: Ha KOHEI] 3Tara KBa3ucTaTh-
YECKOT0 HArpyKeHUs TIepe]l y1alleHueM KOJIOHHBI, M (Makc. 75.5 MM)

Effective Stress (v-m)
2.141e+08
1.928e+08
1.716e+08 _|
1.503e+08 _
1.200e408 __

1.078e+08 ﬂ

8.649e+07 _|

6.522e+07 _

4.395e+07
2.268e+07
1.412e+06

Time = 17

Pucynok 1V.7.9 — DxBuBajeHTHbIE HANPSHKEHUS 10 Mu3ecy Ha KOHEIl dTara
KBAa3UCTAaTMUECKOTO HArPYKEHUs Mepes yAaleHueM KOJOHHEI, [1a
(maxkc. 214,1 MIIa)

IV.7.2.2b. Otan no nepBoMy clieHapHIO (0TKa3 yTJI0BOW KOJIOHHBI)
B nepBom crieHapuu 1o yCTOHYMBOCTH COOPYKEHUS TPOTUB MPOTPECCH-
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PYIOIIETO OOpYIICHUS pacCMaTpPHUBAJICS CIydald yJajdeHHUs YTJIOBOH KOJIOHHBI,
MPOBOLIUPYIONIMI paboTy BBIIENIEKAIIMX MEPEKPHITUA IO KOHCOJIBbHOMY
NPUHIUITY, TOTpykKas MpU 3TOM Orkaiiiive dacagHbie U BHYTPEHHUE KOJIOH-
HBI.

Ha ocHoBaHMU MpOBENEHHBIX PACUYETOB IS Ciydas yAaJIeHUs YTIOBOU
KOJIOHHBI TIOJIYYE€HBI PE3YJbTAThl MO YCTOWYMBOCTH COOPYXKEHUS K JIAaHHOMY
TUny Bo3aercTBus (pucyHku 1V.7.10-1V.7.11).

[Tocne ynaneHnus 3yeMeHTa IPOUCXOAUT pe3Kasi MPOocajika y4acTKOB Ie-
PEKPBITHH, PACTIONIOKEHHBIX BHIIIE yIaaseMOi KOJOHHBI, Ha BETMYUHY TTOPSII-
Ka 55 MM co crabunm3anuen nepemenieanii Ha yposHe B 50 mm. [IpomonsHoe
YCUJIUE B KOJIOHHE MEHSETCS C 7,2><103 kH no 10,O><103 kH B amruuryne, cra-
oummsarms Ha ypose 8,8%10° kH.

Jlist manHoTO TIpEIMepa neOpPMUPOBAHUE KOHCTPYKIIMH TMPOUCXOJIUT B
ynpyroi 30He paboThel MatepuaioB. [lepexoaa k miactuueckomy nedopmupo-
BaHUIO U Pa3pyIICHUIO HE HAOII01aeTCs.

Z-displacement
1.214e-17
-7.733e-03 :l
-1.547e-02
-2.320e-02
-3.003e-02__

-3.867e-02 _‘H
4.640e-02_|
-5.413¢-02
-6.187¢-02
-6.960e-02

~7.733e-02

Z-displacement Time = 40
0.000e+00
-7.553e-03 ]
-1.511e-02 _!
-2.266e-02 _
-3.021e-02 __

3.777€-02 _i
-4532e-02_

-5.287€-02 _|

-6.042e-02
-6.798e-02
-7.553e-02

Time = 17

Pucynok 1V.7.10 — Cuenapuii 1. BepTukanbabie
nepeMenieHus, M (Makc. 77,3 MMm):
JIEBBIA PUCYHOK — JI0 yJIaJI€HUs 3JIEMEHTa B MOMEHT BpeMeHu 17 ¢, mpaBblii —
II0CJI€ YAQJICHHUsI B MOMEHT BpeMeHHt 40 ¢
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Time =

40

Effective Stress (v-m)

2.728e+08
2.456e+08 :I
2.183e+08 _|
1.910e+08 _
1.638e+08 _
1.365e+08
1.002e+08 _|
81946407 _
5.466e+07 __
2.739e+07 :I
11966405

Pucynok IV.7.11 — Cuenapuii 1. DxBuBaneHTHbIE HANIPsHKEHUS 0 Mu3ecy B
MoMeHT Bpemenu 40 ¢, [1a (makc. 272,1 Mlla, a5 snemMeHTa rnokazaHbl MaK-
CHUMAaJIbHBIC HAMPSKEHUS 110 CEYSHHUIO 10 BCEM TOYKAM MHTETPHUPOBAHUS )

1

2.183e+08 _|
1.910e+08 _
1.638e+08 _
1.365e+08
1.002e+08 _|
8.194e407 _
5.466e+07 __
2739407 :l
1196405

Pucynox IV.7.12 — Cuenapuii 1. DxBUBajIeHTHBIC HANIPsKEHUS 10 Mu-
3€Cy B 2JIEMEHTaX HUKHUX dTaxkel B MOMEHT BpeMenu 40 c, [1a
(makc. 272.8 MIla, ns aeMeHTa mokazaHbl MAaKCUMaJIbHBIC HaIPsKe-

HUS TI0 CEUCHUIO 0 BCEM TOYKaM MHTETPUPOBAHUSA)

-0.01

-0.02

-0.03

Node no.

A 24431

Z-displacement

Mo

U

20

Time

Pucynox 1V.7.13 — Cuenaputii 1. BeprukanbpHbie iepeMenieHus y3ia
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Element no.

_A_40059

Axlal Force (E+6)

J‘I;"-“-A,. b A—— | A — y
i

10 ! 1 i | i ‘ |
10 20 30 40
Time

Pucynox 1V.7.14 — Cuenapuii 1. [IpogonasHoe ycuiane B coceIHEN KOJIOHHE
B0 Bpemenn (c), H (makc. 10,0x10° xkH)

1V.7.2.3B Oramn no BTopomy clieHaputo (0TKa3 gacajaHoN KOJIOHHBHI)

Bropoii cuenapuii pacuera Ha yCTOWYUBOCTh IIPOTUB IIPOTPECCUPYIOLLIE-
ro oOpyIIeHUs OCHOBAH Ha yAaJlieHuH (pacajHON KOJOHHBI, ONMKaNIIeH K yT-
J0Boi KoJioHHE. [Ipu ynaneHuu KOJIOHHBI COOpYXeHHE Nedopmupyercs, A0-
TpyXasi COCeTHUE KOJIOHHBI U (hepMbl, YCTAaHOBICHHBIC B KAY€CTBE MEPOIPHSI-
THUI OT mporpeccupyromero oopymenwus (pucynku 1V.7.15-1V.7.20).

[Tocne ynanenus: KOJOHHBI IPOUCXOAUT MPOCaIKa SUCUKH Ha 66,5 MM cO
cTabmin3anued BepTUKAIbHBIX MEPEMEILIEHUI B YPOBHE Bepxa YAAJICHHOU KO-
JIOHHBI HA 3HAYEHUU B 56 MM.

[IpononbHOE ycHJIME B COCEIHEW YIIOBOM KOJIOHHE BO3PACTaeT C
3,8x10° kH no 6,96x10° kH B aMIUTUTYJIe CO cTabuiau3alueld Ha YpOBHE
5,6x10° kH. B BepxHEM y3/1e CONPSIKEHHS KOJIOHHBI C MEPEKPHITHEM HAGTIO-
JTAETCsl Pa3BUTHE 30H IJIACTUUECKUX nedopmanuii He npessimatomux 0,15%.

Time = 17 Z-displacement Time = 40 Z-displacement

0.000e+00 -3.469¢-18
-7.553e-03 :I -7.967-03 ]
1.511e-02 1.503e-02 _|
-2.266€-02 _ -2.390e-02 _
-3.021e02__ -3.187-02 _
-3.777e-02 -3.984e-02
-4.532¢-02 j -4.780e-02 ]

-5.287e-02

-
-6.042e-02
-6.798e-02
+7.553e-02

-5.577e-02

-6.374e-02 -‘
~7.171e-02
+7.967e-02
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Pucynoxk 1V.7.15 — Cuenaputii 2. BepTukanbHble IepeMeieHns, M
(maxkc. 79.7 mm). JIeBbIil pUCYHOK — JI0 YAQJICHHS 3JIEMEHTa B MOMEHT BpeMe-
HU 17 ¢, npaBblii — Mocie yaaJleHus: B MOMEHT BpeMeHH 40 ¢

Ha ocHoBaHMM NpOBEIEHHBIX PACUYETOB ISl CITydast yaanieHus dacaaHoul

KOJIOHHBI MOJIYY€HBI PE3YyJIbTAaThl 10 YCTOMUUBOCTU COOPY>KEHUS K TaHHOMY
TUMY BO3/ICHCTBUSI.
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Effective Stress (v-m)
3.233e+08
2.910e+08 :I
2.586e+08 _|
2.263e+08 _
1.940e+08 _
1.617e+08 _|
1.293e+08 _|
0.701e+07 _
6.469e+07
3.236e+07 :I
3.369e+04

Time = 40
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Pucynox I1V.7.16 — Cuenapuii 2. DxBUBaJICHTHBIC HAIIPsKEHUS T0 Muzecy
B MoMeHT Bpemenu 40 c, [1a (maxc. 339.9 MIla, nns snemMeHTa nmoka3aHbl Mak-
CUMAaJIbHBIC HAMPSHKEHUS M0 CEUSHUIO TI0 BCEM TOYKaM MHTETPUPOBAHNSA)

)

Effective Stress (v-m)
3.907e+08
3.517e+08
3.127e+08
2.737e+08
2.347e+08

Time= 1713

»

)
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X
7

1.956e+08 _
1.566e+08 _
1.176e+08 _
7.858e+07
3.957e+07 :I
5.511e+05
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Pucynok IV.7.17 — Cuenapuii 2. DkBUBaJI€HTHbIE HANPsKEHUS 0 Muzecy
B MOMEHT Bpemenu 17,13 ¢, I1a (makc. 390,7 MIla, aiis seMeHTa mOoKa3aHbl
MaKCUMaJIbHbIE HAIIPSKEHUS IO CEYEHUIO 110 BCEM TOUYKaM MHTEIPUPOBAHUA);
cieBa — oOIUi BU, CIpaBa — BUJ Ha CBSI3M B YpoBHE 18-T0 3Taka
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Time = 40

0
0

Effective Plastic Strain
1.501e-03
1.351e-03
1.200e-03 I
1.050¢-03
9.003¢-04
7.503¢-04
6.002¢-04
4.502e-04
3.001e-04
1.501e~04]
0.000e+00

Pucynok 1V.7.18 — Cuenapuii 2. [lnactudyeckue nedhopmanuu mo
Musecy B MoMeHT Bpemenu 40 ¢ (makc. 0.15%, 175 anemeHTa noka3aHbl
MaKCHUMaJbHbIE AeQOpMaliK 10 CEYEHHUIO N0 BCEM TOUYKaM MHTEIPUPOBAHMUS)

-0.01

-0.02

R

Node no.

A 527

Z-displacement
(=]
-]
=

R

A

=
=

==

10 20

Time

40

Pucynoxk 1V.7.19 — Cuenapwuii 2. BepTukaibHbIe IEpeMENICHUs y31a Ha

KOJIOHHOHM BO BPEMEHH, M U C (Makc. 69 mm)

Element no.

A_40083

.
w

A

Axial Force (E+6)

.
(4]

HMIM A

e

10 20

Time

30

40

Pucynox 1V.7.20 — Cuenapuii 2. [IpogonsHOE ycuiane B COCeTHENH KOJOHHE

B0 BpemerH, H 1 ¢ (Makc. 6,96x10° kH)
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IV.7.2.4 T'. Dran no TpeTtbeMy clieHapuio (0TKa3 Hauboyiee HarpyKeH-
HOM KOJIOHHBI)

Tperunii cueHapuil pacyera Ha YCTOMYMBOCTH IPOTUB MPOTPECCUPYIOLILE-
ro oOpyIlIeHUs] OCHOBAH Ha OTKa3e HauboJiee HArpy>KEHHON KOJOHHBI BHYTPH
COOPYKEHHUS.

[Tocne ynanenus sneMeHTa sueika MepeKkphITHil nmporudaercs Ha 15 MM
B YIIPYro# 30HE C MOCIEAYIOIUM TUIACTUYECKUM J1e(hOPMUPOBAHUEM U YBEIIHU-
YeHHEM aMIUTUTYbI IepeMeIeHuil 10 29 MM, co cTabmin3anuei Ha ypoBHE 25
MM.

B npuneraromieit k K0JIOHHE B BEpXHEM y3Jie 0ajke HaOII0aeTCsl pa3Bu-
THE 30H IIacTuaeckux nedopmaruii, He npepbimatonux 0,00295%.

[IpononpHoOe ycunue B Onmxaiiiield HauboJjee HarpyXEHHOW KOJOHHE
U3MEHSIETCS C 13,8><103 kH no 19,8><103 kH B ammuTyne, crabunm3anus Ha
yposre 18,7x10° kH.

Ha ocHoBaHMM TTPOBENEHHBIX PACUETOB JJIs Ciiydas yAaJeHHs Hauboliee
Harpy>KeHHOM KOJIOHHBI MOJTYUYEHBI Pe3yJIbTAThI IO YCTOMYUBOCTU COOPYKEHUS
(pucynok 1V.7.21-1V.7.27).

Time = 17

Z-displacement
5.784e-04
7.322¢-03 :I
1.522¢-02_|
2.312e-02 _
-3.103-02
-3.893e-02
-4.683e-02_|
5.473e02 |

-6.263e-02
-7.053e-02
-7.843e-02

Z-displacement Time= 40

0.000e+00

-7.553e-03 ]

1.511e-02_|

-2.266€-02 _

-3.021e-02__

3.777e-02

-4.53202 _|

-5.287e-02

-6.042e-02
-6.798e-02
+7.553e-02
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Pucynox IV.7.21 — Cuenaputii 3. BepTukanbHbie iepeMeIieHus, M
(maxkc. 78,4 Mmm); ciieBa — /10 y/ajeHus dJeMeHTa B MOMEHT BpeMmeHu 17 c,
CIIpaBa — MOCJE yAaleHus: B MOMEHT BpeMeHu 40 ¢
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Z-displacement
5.784e-04
-7.3222-03:'
1.522e-02 _|
2.312e-02 _
-3.103e-02 _
-3.893e-02 _
-4.683e-02 _
5.473e-02 _
-6.263e-02
-7.053e-02
-7.843e-02 _|

Time = 40
section min = 1e+2
section max = -1e

N

Pucynoxk 1V.7.22 — Cuenapuii 3. BepTukanbHble mepemMeieHus, M
(makc. 78,4 mm). MomenT BpeMenu 40 ¢

Effective Stress (v-m)
3.162e+08
2.846¢+08 ]
2.530e+08 _|
2.214e+08 _
1.8986+08 _
1.582e+08 _
1.2666+08 _|
9.495¢+07 _
6.334e+07
3.173e+07 ]
1.144e+05

Time = 40

~
N
I~
N
=
N
N
N
N
~
N
N
N
N

Pucynox 1V.7.23 — Cuenapuii 3. DKBUBaJICHTHBIC HANIPsDKEHUS 10 Mu3ecy B
MoMeHT Bpemenu 40 ¢, I1a (makc. 316,2 MIla, n1s snemMeHTa moka3aHbl MaK-
CUMAaJIbHBIC HAMPSHKEHUS 110 CEUCHHIO TI0 BCEM TOYKaM MHTETPHPOBAHNS )
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40
section min = 1e+2Hf
section max = -1e-

N

Effective Stress (v-m)

31626408
z.saseoos:!
2.530e+08 1
2.214e+08
1.898e+08
1.582e+08
1.266e+08
9.495e+07
6.334e+07
3.1739«07]
1144405

Pucynox 1V.7.24 — Cuenapuii 3. DKBUBaJICHTHbIC HAIIPSHKEHUS 110
Musecy B MomeHT Bpemenu 40 c, I1a (makc. 316,2 Mlla, nns snementa
MOKa3aHbl MAKCUMAJIbHBIEC HAMIPSKEHUS M0 CEUCHUIO 0 BCEM TOYKaM WHTE-

TPUPOBAHUSA)

653¢-05_
2.358e-05_1"

2.064e-05 _

Pucynok 1V.7.25 — Cuenaputi 3. [Inactudeckue nedopmaruu mo Muszecy B
MOMeEHT BpemeHnu 40 ¢ (makc. 2,95% 1073 %, JJIs1 DJIEMEHTA TTOKa3aHbl MaKCH-

MaJbHbIe Je(opMaIi IO CEYEHUTO)

.

Node no.

A 683

-0.01

-0.015

Z-displacement

g
N

-0.025

e

-0.03

min=A(21,-0.029)
max:A(O,iJ)

2

Tim

0

e

40

Pucynok 1V.7.26 — Cuenapuii 3. BepTukanbHble epeMeIeHus y3Jia Hal

KOJIOHHOW BO BPEMEHH, M U C (MakKc. 29 MM)
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o

Element no.

_A 40019

Axial Force (E+6)

10 20 30 40

e
Pucynok IV.7.27 — Cuenapuii 3. IlpogoasHoe ycunue B coceaHe
3
KoJIoOHHE BO BpeMenu, H u ¢ (makc. 19,8x10° kH)

Time

Bv1600. PaccMOoTpeHHasi KOHCTPYKTUBHAsI CX€Ma BBICOTHOTO 3/IaHMSI TSt
BbIOpaHHBIX NPEICTABUTENBHBIX CLEHAPUEB HWHUIMHUPYIOIIETO JIOKAIbHOIO
paspylieHHs oKa3ajga yCTOMUYMBOCTh MPOTUB IPOrPECCUPYIOIIETO OOPYILICHUS
10 BCEM IPHUHSITBIM KPUTEPUSIM.

IV.8 Pacuer cTaqbHOTO MOKPHITHS OOJBIIEIPOJIECTHOTO COOPYXKEHHUS B
JTMHAMUYECKOW HEJTMHEWMHOM ITOCTAaHOBKE

IV.8.1 Ob6mue 3ameqansi K aIrOPUTMY pacdeTa

JlaHHBI TpUMEp PacyeTHOTO aHaiM3a OOJBIICPOJETHON MeTaihye-
CKOM KOHCTPYKUMH MOKPBITHS TIPUBOAUTCS ISl WILTIOCTPALUNA «PEAECTBHBIX)
MO CJOKHOCTH CUTYallMi, KOrJa MHULIMUPYIOIIEE JIOKAJTbHOE pa3pylIeHUE MO-
JKET MPUBOAUTH K OTKa3y OrPAaHUYECHHOTO YMCJIA HECYIIMX DJIEMEHTOB B «30HE
BIIMSIHUS», HO HE MIPUBOJIUT K MPOTPECCUPYIOIIEMY OOpYIIEHUIO BCEH MU 3HA-
YUMOM YaCTH MOKPHITHSI.

OueBHIHO, YTO PEAU30BATH CTOJb CIOXKHBIM CIIEHAPUH MOMXKHO TOJIBKO
C IPUMEHECHUEM CaMbIX COBPEMEHHBIX METOJAUK YUCIEHHOTO MOJECIUPOBAHUS C
Y4€TOM 3HAYMMBIX BUJOB (DU3UUYCCKOM, T€OMETPUUECKOM, CTPYKTYPHOH HEJH-
HEMHOCTEN B JUHAMHUYECKOM ITOCTAHOBKE.

Pacuer Ha ycTOWYMBOCTH OOJIBIICTIPOJIETHOTO COOPYKEHUS MPOTUB MPO-
IPECCUPYIONIETO OOPYIICHUS TIPOU3BOIUTCS B JTMHAMHUYECKOW HEJIMHEHHOM T10-
CTaHOBKE Ha BPEMEHHOM 001acTH.

B kaudectBe 0a30BOil MeTOAMKH OyAEM HCIOJIB30BaTh MOJXOJ, Mpe.-
cTaBieHHbI B paznene 11.6. Pacuer koHCTpyKiMu OyAeT MPOBOAUTHCS MO Me-
TOJy KOHEUHBIX 3JIEMEHTOB C MPSMbIM UHTETPUPOBAHUEM YpaBHEHUN TUHAMU-
KM BO BPEMEHH 110 HesIBHOM cxeme (MeTo Heromapka).

Jlunamudeckas 3aja4ya pa30uBaeTCsl Ha TPH dTama:

) noinydyeHMe KOPPEKTHOTO  KBAa3UCTATHUUECKOTO  HAMNPSHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIMM Ha MOMEHT BPEMEHHU Tepe]] OT-
Ka30M JJIEMEHTA;
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2) yaaJleHHe KOHEYHOTI'0 3JIEMEHTA Yy4aCcTKa KOJIOHHBI;

3) pacueT KOHCTPYKIMU C YAAJICHHBIM 3JIEMEHTOM B JUHAMUYECKON He-
JIMHEMHOM ITOCTAHOBKE.

C 1enpio TPOBEIECHUS PACUETHBIX MCCIECIOBAaHUN KOHCTPYKIUN MOKPHI-
TUS Ha MpOTpeccupyroliee oopyiieHre chopMyIupoBaHbl pacueTHbIE MPEAIO-
CBUIKH U CLICHAPUU UHUIUUPYIOIINX BO3/ICHCTBHM.

PacueTHbie npeanochUIKu:

- pacueTr Ha Mporpeccupyroniee oOpyIeHUEe MOKPHITUS MPOU3BOAUTCS B
TEOMETPUYECKH, (PU3UIECKU U CTPYKTYPHO HETMHEHHOW MMOCTaHOBKE;

- pa3BUTHE Mpoliecca pacCMaTPUBAECTCS BO BPEMEHHON 00JIaCTH METO-
JIOM MPSIMOTO UHTETPUPOBAHUS YPABHEHUN TUHAMUKH 10 HESIBHON CXEME;

- BIUSIHUAE CKOpOCTeH neopMupoBaHus Ha PENETbHYI0 HECYIYIO CITO-
COOHOCTBH JIEMEHTOB B 3al1aC HE YUUTHIBACTCS,

- Harpy>eHue MOJIeNIM MPOU3BOJUTCS B TPHU ITara: KBa3UCTATUUYECKUN
(monmyyeHue HaNpPsHKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUA pabodeil Mojenn),
yIaJieHHue dJeMEHTa U dTall JUHAMUYECKOTO pacueTa KoJeOaHuil CUCTEMBI;

- yaajieHue siaeMeHTa npousBoautes 3a 0,01 c;

- OTHOCHUTEJIbHOE JeMII(UPOBAHNE KOHCTPYKIIUU TMOKPHITHSI IPUHUMACT-
cs1 5%.

IV.8.2 Obmiue cBeeHrs 0 KOHCTPYKTUBHOM PEIICHUU

ITokpeITHE cTanvoHa B miaHe Kpyrioe, nuametpom 290,0 m, npeacras-
asieT coO0M paualIbHO-KOJIBIIEBYIO CTEPKHEBYIO 000JIOUKY, 3alIPOCKTUPOBAHO
€IMHBIM TEMIIEpaTypHbIM OJOKOM 0Oe3 ycTpoiicTBa Jae(hOpMallMOHHBIX IIBOB,
MOXET OBbITh YCIIOBHO Pa3JIeJICHO HA JBE 30HBI: MOKPHITUE HAJ TPUOyHAMU U
NOKpBITHE HaJ doiie (cMm. pucynok 1V.8.1).

OcHOBHBIC HECYIIHWE 3JIEMEHTBI TTOKPBITHS HaJ TpUOyHamu — 44 pau-
aJIbHBIC TPEYTOJbHBIE KOHCOJbHBIE (PepMbl, 3 TIJIOCKUE KOJIBIIEBBIE (PEpMBbI U
BHEIIIHEE OMOPHOE KOJIBLIO.

Panuansubie KOHCONIbHBIE (DEPMBI 3alPOCKTUPOBAHBI TNIOCKUMHU PEIIeT-
YaThIMU M3 CTAJBHBIX CBAPHBIX JIBYTABPOB, OPUEHTUPOBAHHBIX M3 IIOCKOCTH
dbepMm (H-oOGpa3HOe ceueHne) U peleTKy U3 CBapHbBIX JIBYTaBpPOB. BricoTa KOH-
CTPYKIIMM Ha KoJiblieBoi depme 14,5 M, BpUIET paguaibHBIX (pepM-KOHCOEH
60,29 m.

DepMBI-KOHCOJIM OMUPAIOTCS Ha KEJIe300€TOHHBIE KOJOHHBI, YCTaHOB-
JeHHbIe 1Mo Auturicy 206,7%243,8 M, )KEeCTKO 3aleMiIeHHBIC B PyHIaMeHTe, U
O00BEIUHSIOTCS MEXKTY COOO0N BHEIITHUM OITOPHBIM KOJIBIIOM, BBITIOJIHCHHBIM U3
CBApHOTO JIBYTaBPOBOT'O CEUYCHUsS ¢ 0OpamyIeHUEM KPOMOK mosicoB. OnupaHue
(dbepM Ha KOJIOHHBI — IIAPHUPHO-HEITOABMIKHOE, Mepeada BEPTUKATbHBIX H TO-
PU30HTAIBHBIX YCHIIMA OCYIIECTBIISICTCS TIPH ITOMOIIM IIIAPOBBIX CETMEHTHBIX
OTIOPHBIX YacTed 3aBOJCKOTO M3roToBIeHUs. OmupaHue BHEUTHETO OMOPHOTO
KOJIbIa Ha (PePMBI — JKECTKOE.

KomsiieBbie (pepMbl 06ecmieunBarOT MPOCTPAHCTBEHHYIO PabOTy MOKPHI-
Tus. Kaxapiii cerMeHT KOJBIIEBBIX (hepM MOKPBITHSI €CTh TJI0CKas epma ¢ mo-
sCaMH U PEIIETKON U3 CBAPHBIX JBYTAaBPOB. /[Be BHYTpEHHHE KOJBIIEBBIE (ep-

MBI, COBMECTHO C DJIEMEHTaMH PAJUAIBbHBIX (PepM, TOPU3OHTAIBHBIX CBS3EH U
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BHYTPEHHEH OKalMIIstOIIel 0amKkol MOKPHITHS 00pa3yroT eAUHYI0 MPOCTPaH-
CTBEHHYIO KOHCTPYKIIMIO BHYTPEHHETO OMOPHOTO KOJIbIIA.

B ypoBHE BepXHHX MOSICOB paAHaIbHBIX (PepM MPEeayCMOTpPEHA cUCTEMA
TOPU30HTAJIBHBIX CBSI3€H M PacHoOpoOK, 0OECIEUMBAIOLUINX PACKPEIICHUE MOS-
coB (hepM U MPOCTPAHCTBEHHYIO paOOTY MOKPHITHUS B LIEJIOM.

B kayecTBe OCHOBHBIX MaTe€pUalOB KOHCTPYKLMM MOKPBITUS UCIIONb3Y-
totrcs ctanu C390 (cBapubie npoduin) u C345 (dhacoHHble KBajpaTHBIE TPY-
ObI).

IVV.8.3 Harpy3ku u Bo3aeicTBuUs

OcHOBHBIE HArPY3KH Ha COOPY>KEHUE BKIIOYAIIH:

— MOCTOSIHHYIO Harpy3Kky OT COOCTBEHHOTO Beca (y4UThIBAIACh aBTOMa-
TUYECKH IO TNIOTHOCTH);

— MOCTOSIHHYIO Harpys3Ky;

— TEXHOJIOTHYECKYIO HAarpy3Ky;

— cHeroByo Harpy3ky (cormacao CTY pucynok 1V.8.1);

— BETPOBYIO Harpy3Kky (cormacuo CTY).

=

Pucynok 1V.8.1 — Kapta pacnpeznenenust KoapuueHTOB CHErOBOM Harpy3Kku

[Ipu pacdere KOHCTPYKIIMH Ha YCTOWYMBOCTH MPOTHB MPOTPECCUPYIO-
niero oOpyIIeHUs paccMaTpuBaliach 0co0asi KOMOMHAIIUSI HAarpy30K, BKJIHOYa-
Iol[asi pacueTHBIE 3HAYEHUS TOCTOSHHBIX, JJIMTEIBHBIX HArpy30K, a TakKxke
JUINTETIPHYI0O YacTh KpPAaTKOBPEMEHHBIX HATrpy3KOK, MpH KOdPUIIUEHTE
HaJe)KHOCTH 1o Harpy3ke Y, =1.0.

B nanHoM npumepe paccMatpuBaeTcsl BO3ACHCTBUE, BKIIIOYAIOIIEE paB-
HOMEPHO pacmpeieICHHYI0 CHETOBYIO Harpy3Ky ¢ i = 1,0 B mponerax u p=1,1
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u 1.15 B 30HE KOMIIPECCHOHHBIX U (pacaJHbIX OATIOK.

IVV.8.4 OcobGeHHOCTH pacueTHOM KOHEUHO-3JIEMEHTHOW MOJIETH COOpY-
YKEHUS U CLEHAPH JIOKAJIbHBIX pa3pylIeHUM

PacueTHass KOHEYHO 3J€MEHTHasi MOJIeNb COOPYXKEHHUS BBIMIOJIHEHA W3
CTEP>KHEBBIX (OCHOBHBIE HECYIIHE KOHCTPYKIIMH) U 000JI0YEUYHBIX 3JIE€MEHTOB
(Harpy3ouHble 31eMeHThl). Monenbs HacuuThiBajga 38912 y3mnoB u 60408 ko-
HEYHBIX 31eMeHTOB (pucynku 1V.8.2, 1V.8.3).

B kayecTBe OCHOBHBIX MaTe€pUalOB KOHCTPYKLHH MOKPBITUS UCIIOJb3Y-
forcs ctam C390 (cBapubie mpodrm) u C345 (dhacoHHbIe KBaJpaTHBIE TPY-
Ob1). JI7s1 cTep>KHEBBIX 3JEMEHTOB MPUHATA AMarpamMma Jae(popMHpOBaHUS C
WHKCHEPHBIMU HAIIPSKEHUSAMHU U JehOPMAITHSIMHU.

JUIsl cTepKHEBBIX 3JEMEHTOB MPUHATA JUarpaMma J1e(OpMHUPOBAHUS C
WH)XKCHEPHBIMU HANpPsDKEHUSIMU U nedopmanusamu. J[ns ydeta paboThl cTanu
II0J1 Harpy3KO# MCIOJIb30BAJIACh MOJEIb, PEAU3YIOIasi aCCOLMATUBHBIN 3aKOH
TEUEHHUS C KHHEMATUYECKUM YIIPOYHEHUEM.

YrpouHeHue Matepuaia Ipy pa3IuyHbIX CKOPOCTIX J1eopMUpOBaHUS B
3aIrac He yYUTHIBAJIOCH.

HavanbHble HECOBEPIIEHCTBA BBEACHBI B PACUETHYIO CXEMY B BUJE I1O-
rHOH JIJISl CTEPIKHEBBIX 3JIEMEHTOB B pazmepe A = R/20 + L/750, rae R — paau-
yC MHEPIMH CEYEHUsI OTHOCUTEIBHO JOKaJIbHOU ocH, L — mpoieT snemenTa.

Harpyxenue Moienu npou3BOAWIOCH B TPH dTala.

1) Ilpunoxxenune Harpy3ku mnpousBoauTtcs juHerHo oT 0 no 100% Ha
MPOTSHKEHNUN YCIIOBHOW | CEKyHIIBI B CTaTHYECKOM IOCTAHOBKE, HE YYHUTHIBA-
folel [uHaMudeckue 3 PeKThI.

2) Y nanenue snementa. [IpousBoaurces 3a 0,01 cekyHapl Tpy OCHOBHOM
nepuoje Kojaebanuit TunoBoro smemenTa 0,1 ceKkyHbl.

3) Pacuer ¢ ygajaeHHBIM 3JIEMEHTOM B JWHAMHYECKOW HEJIIMHEHHOM I0-
ctaHoBke. OTHOCHUTENbHOE NEeMI(PUPOBAHNE KOHCTPYKIIUUA TMOKPBITUS TPUHU-
maercst 5%.

B kauecTBe 0a30BOro KpuTepusi OTKa3a d3JEMEHTa paccMaTpPUBAINUCH
KPUTEPHUH JOCTIKEHUS UM TPEACIIbHBIX SKBUBAICHTHBIX Aehopmariuii mo Mu-
3ecy B 19% mns cramu C390 u 20% — quis ctanu C345 (pucynok 1V.8.5).

B xadecTBe KpuTepHeB CTaOMIN3AIMN TPUHSTHI CIEAYIOIUE:

- CTa0MIIM3AIMIO0 NIEPEMEICHUI MO0 BCel cucTeMe Mocie mpouecca Ju-
HaMUYECKOTo Ae(hOpMUPOBAHUS HA 3HAUUMOM MIPOMEXKYTKE BPEMEHH;

- cTabuin3alus yCWINKM B JIEMEHTAX;

- cTabunu3anus iacTuueckux Aedopmalnii Ha ypoBHE HUXKE KpUTHYE-
CKOTO.
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\

M BUJ Ha paCYCTHYIO MOJICIIb ITIOKPBITUS C KOJIOHHAMH

— OO0

Pucynox 1V.8.2

Harpy304HbIC 3JIEMEHTHI)

(o6om0uKHM

L

Pucynox 1V.8.3 — O0muii By Ha pacyETHYIO MOJICTh TIOKPBITHS ¢ KOJJIOHHAMH

(Hecyme cTep >KHEBBIE AJIEMEHTHI)
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Pucynox 1V.8.4 — [luarpamma nedpopmupoBanus ctamm C390
(manpspxkenust — Mlla, neopmanum — MpoLEHTHI)
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Pucynox 1V.8.5 — [luarpamma nedpopmupoBanus cramu C345
(manpspxkenust — Mlla, nepopmarium — MpoOIEHTHI)

B kauectBe 0a30BBIX ClIEHapHEB OTKa3a KOHCTPYKTHUBHBIX 3JIEMEHTOB,
CIOCOOHBIX MPHUBECTH K MPOTPECCUPYIOLIEMY OOpPYIIEHHI0O KOHCTPYKLUUN TO-
KPBITUSA, TPUHATHI CIEAYIOLIUE, NMPUYPOUEHHBIE K HauboJiee HampsKEHHBIM
3JIEMEHTaM KOHCTPYKIMK NOKpbITHs (pucynku 1V.8.6, 1V.8.7):

- OTKa3 3JIEeMEHTa BEpXHEro Mosica GepMbl;

- OTKa3 3JIEMEHTa HIKHETO Mosica (hepMBl.
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‘ I‘V"l

Pucynok 1V.8.6 — Jlokanus pacmnonoxkeHus pa3pylUIeHHBIX 3JIEMEHTOB O IBYM
CLEHAPUAM

IV.8.5 PesynbTatsl pacuera

IV.8.5.1A. Dtan no nepBoMy crieHapHio (0TKa3 dJIEMEHTa BEPXHEro Mosi-
ca paauaibHOU Gepmbl)

B nepBom cuieHapun pacuera OOJBIIECIPOJIECTHOTO MOKPHITHUS HA YCTOM-
YUBOCTh MPOTUB MPOTPECCUPYIOIIECTO OOPYIICHUSI paccMaTpUBAECTCsl BapUaHT
OTKa3a HanOoJiee HAMPSHKEHHOTO AJIEMEHTa BEPXHETo Tosica paguanbHOu dep-
MBI.

B pesynprare mpoBeIeHHOTO pacueTa BBISBICHO MepepacipeeieHne
YCWJIMH TI0 CMEKHBIM DJICMEHTAM CHCTEMBI, IIPUMBIKAIOIINM K BEPXHEMY TOSI-
Cy OCHOBHBIX (pepM. HeCKOJIbKO 2JIEeMEHTOB BEPXHETO MOsICa U CTOMKHU TpHUIe-
raromux (GpepMm TepsSIoT YCTOWYUBOCTD C MOCASAYIOMNUM Pa3BUTHEM 3HAYMMBIX
MJIACTHYECKUX JedopMaluii B 3aKpUTHYECKON obnactu, nocturaromux 19%
(COOTBETCTBYIOT BPEMEHHOMY COIPOTUBIICHUIO HA JUarpamme aeGpopMUpPOBa-
HUs). Takue IeMEeHThl ObUTH UCKITIOUEHBI U3 padOThl C IPOIOJDKEHHUEM pacye-
Ta 6e3 Hux. Cnucok »1eMeHToB mpescrapieH B Tabmuie 1V.8.1 u Ha pucynke
1VV.8.9.

[Tocne MHUIIUMUPYIOMIETO OTKa3a AJIeMEeHTa (PepMbI MPOUCXOTUT MPOCaI-
Ka MOKPHITHS Ha 42,5 MM B aMIUIUTYyJ€, JOCTUras BEIWYUHY BEPTUKAIBHBIX
nepeMenieHuit B 57,5 MM ¢ mocieayooiel crabunuzanueit Ha yposue 47,5 mm
(pucyHok 1V.8.8).

3HAYNUTEITHHBIC U3MCHCHUS MIPOHUCXOJIAT B HaIPsHKECHHO-
nehOpMHUPOBAHHOM COCTOSTHUM HIDKHETO Iosica (hepMbI C YAAICHHBIM DJIEMCH-
toM. Bmecto pactskenus ¢ 7100 kH B aneMeHTe BOZHUKAET CKATUE B aMILIU-
tyne B 780 kH ¢ Bo3BpaIieHuEM B pacTIHYTOE COCTOSTHUE CO CTaOMIIM3UPOBaH-
HBIM 3HAY€HUEM MPOA0JIbHON cuiibl okosio 400 kH.

[To pe3ynbpTaTam pacyeToB CHCTEMa B MPOIIECCE CUETA CTAOUIM3UPYETCS
— mporpeccupyromero oopymenus He mpoucxomaut (pucynku 1V.8.10—
IV.8.15).
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Tabnuna IV.8.1 — Ciucok 3J1eMEHTOB, TEPSAIONIUX HECYIYI0 CTIOCOOHOCTb,
MOMEHT BPEMCHH MX OTKa3a

Ne DnemMeHT Bpewms*, ¢
.
26925, 26927
! (cmeBa/crpaBa ot dhepmbl K1) 1,1064
2 27332 1,2002
3 37670 1,2024
4 36060 1,2155
*

— BPEMEHHOM MPOMEXYTOK BKJIt04YaeT 1,0 ¢ KBa3UCTaTUYECKOTO
Harpy>XeHus

Pucynok 1V.8.7 — Cuenapwuii 1. CxeMa pacroyioxXeHus yaansieMoro 3JeMeHTa
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POST26

VALU _ 35

-.55
Pucynok 1V.8.8 — Cuenapuii 1. BepTukanbHbie mepeMeIieHns B 30He yaase-
MOT0 3JIEMEHTa BO BpEMEHHU, M (Makc. 57,5 MM)

NOD. U'

177‘}
3 109553 5il: 38200
4327 27 38342 492975

Pucynox 1V.8.9 — Cuenapuii 1. Hanpspkenust no Musecy B 30He yalsieMOro
ayieMeHTa Ha MOMeHT BpeMenu 1,152 ¢, klla (maxc. 493 MIIa).
[IpomapkupoBaHa 3TaTHOCTh UCKITIOUEHUS JOTIOJHUTENBHBIX JIEMEHTOB U3
cxemsl o Tabmuie 1V.8.1
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Pucynox 1V.8.10 — Cuenaputii 1. Hanpsbxkenus nmo Musecy B 30He yJIaisieMOro
aneMeHTa Ha MOMeHT BpeMenu 8,0 ¢, klIla (makc. 349 MIIa)

LENENSZRES
o’

SFEPS

TIME=8

=17 9\

v
e \
SEQUMAXSEQV MAX
MIN =1957.6 P
AELEM=4843 {
|

© MAX =492975
ELEM=12490

\i : e
N
K
/ \ }f';‘:/ ¢
N y;

A957.61 11072 220187 329802 158
/ 56515,/ / 165630 4 274745 " § 383860

Pucynox 1V.8.11 — Cuenapuii 1. Orubaroias MakCUMadbHBIX HAPSHKEHUM 110
Musecy 3a Bce Bpems, klla (makc. 493 MIla)
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Pucynox 1V.8.12 — Cuenapwuii 1. Orubaroriast moJHbEIX AedopMariiii mo
Musecy 3a Bce Bpems (Makc. 15%)

POST26

7200
6400
5600
4800
4000
VALU 3500
2400
1600

800

0
Pucynoxk 1V.8.13 — Cuenapuii 1. Ycunus B HrxkHeM niosice HIT1 gepmsi ¢ yaa-
neHHbIM 31eMenToM, KH (makc. 7100 kH, mun. —780 kH)
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(x10**1)
1440

1360

1280

1200

1120

VALU 1040
960

880

800

720
Pucynok 1V.8.14 — Crenapuii 1. Ycunus B Hmkaem nosice HIT1 cocennei
dbepmsl, kH (make. 1160 kH)
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Pucynok 1V.8.15 — Cuenapuii 1. Ycunus B BepxueM nosice BII1 cocenneit
depmbr, kH (Makc. —1150 kH)
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IV.8.5.2b Dtan no BTOopoMy creHapuio (0TKa3 Hanbosee HanpsKEeHHOTO
AJIEeMEHTa HIKHETO Tosica (hepMbl)

Bo BTOpOM clieHapuu pacyeTa OOJIBIIETPOIECTHOTO MOKPBITHS HA YCTOM-
YUBOCTh MPOTHUB MPOTPECCUPYIONIETO OOPYIICHHUS] paccMaTpPUBAETCS OTKa3
HamOoJiee HaMpsHKEHHOTO d3JIEMEHTAa HWKHEro rmosica (epMbl  (PUCYHOK
1V.8.16).

B pe3ynbrare mpoBeNEHHOTO pacyeTa BBISIBICHO Mepepacrpe/ieieHue
YCUJIUH MO CMEKHBIM 3JIEMEHTAM CUCTEMbI, MPUMBIKAIOIINM K HIKHEMY TOSICY
OCHOBHBIX (hepM. HeckosbKo 371€eMEHTOB BEPXHETO IMOsCa W CTOWKH TpHIIeTa-
0mux (hepM TEPSIOT YCTOMYMBOCTH C TOCTEAYIOMHUM Pa3BUTHEM 3HAYMMBIX
MIACTHYECKUX JedopManuii B 3aKPUTHIECKON obyacTu, mocturaromux 19%
(COOTBETCTBYIOT BPEMEHHOMY COIPOTHUBIICHHIO HA TUarpamMme aeGopMHUpOBa-
HUs). Takue IeMEeHThl ObUTH UCKITIOUEHBI U3 pabOThI C TIPOIOJDKEHUEM pacye-
Ta 6e3 HuxX. Cnucok 3JaeMeHTOB mpejcTapieH B Tabmuie 1V.8.2 u Ha pucyHnke
1V.8.18.

[Tocne MHUUIMHPYIOWIETO OTKa3a 3JEMEHTa MPOUCXOAUT MPOCaJKa JIO-
KQJIBHOTO Y4acTKa KOHCTPYKLUMH Ha 37,5 MM, MepeMenIeHusl B aMILUIUTYJe —
52.5 MM, CTaOUIN3UPOBAHHBIC MTEPEMEIIEHUS — OKOJIO 45 MM.

N3menenue HanpshkeHHO-/1e(OPMUPOBAHHOTO COCTOSIHUSI BEPXHETO T10-
sCa aHAJIOTUYHO HUKHEMY MOSICY C OJJHUM OTJIMYHMEM, YTO CKATHE B aMILIUTY-
Jie TIepeMENIEHU MEHAETCS CO CHKATHs Ha PacTsHKEHHWE C MOCIeNyIolen cra-
Ownu3anuent B cxaTud. AMIUIMTYIHOE pacTsbkenne — 780 kH, ctabunusupo-
BaHHOE ckatue — okoio 400 xH.

Ilo pe3ynbTaTam pacyeToB CUCTEMA B MPOIECCE CUETA CTAOUIU3UPYETCS
— TpOoTpeccUpyromero oopymeHuss He mnpoucxoauT (pucynku [1V.8.17—
1V.8.23).

Tabnauma 1V.8.2 — Cnucok 3JIeMEHTOB, TEPSIONIUX HECYIIYIO CIIOCO0-
HOCTb, MOMEHT BPEMEHHU OTKa3a

No, m.11. DneMeHT Bpemsi*, ¢
26924, 26928
1 (cneBa/cnpaBa ot hepmbr K1) 1,1041
27333, 27336
2 (cnesa/cnpaBa ot gepmbl K1) 1,1884
3 37670 1,1959
4 36060 1,2709

* — BpeMEeHHOUM TPOMEXKYTOK BKIIF04aeT 1,0 ¢ KBa3UCTaTUUECKOTO HArPYKEHUS
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Pucynox 1V.8.16 — Cuenapuii 2. Cxema pacroyioxKeHus y1aasieMoro JIeMeHTa

POST26

VALU _ 55

-.55
Pucynox 1V.8.17 — Cuenapuii 2. BepTukanbpHbie IepeMEIIeHUS B 30HE
yAIIeMOr0 JIEMEHTa BO BpeMEHH, M (Makc. 52,5 Mm)
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ODA ON

T »
s (A 1
=.740604 1

MN =1.76664

SMX =481469

2
3
2
1.76664 1 320 42797
5 1 160491 374476 481469

Pucynox 1V.8.18 — Cuenapuii 2. DkBUBaJICHTHbIC HAMIPSKEHUS B 30HE
ynansieMmoro siemenTa B MomeHT Bpemenu 1,3130 c, klla (maxc. 481 MIla)

EQV
DMX =.687488 4
SMN =.423533 44§
SMX =325436 4

T /i
7 .4 21
9 108479

.423533 289274
3 253117

Pucynok 1V.8.19 — Cuenapuii 2. DKBUBaJICHTHbIC HAITPSHKEHUS B 30HE y1alsi-
€MOro 35ieMeHTa B MOMeHT BpeMenu 8,0 ¢, kIla (makc. 326 MIIa)

325436
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Ea 1 \/
94
& V4 {/ 4 /‘A

.203E-04 .030191 60 .090533 .12070
.015106 .045277 . 448 .105619 .135789

Pucynok 1V.8.20 — Cuenapwuii 2. Orubaroras miacTHIecKux aeopmariuii
0 pe3yJIbTaTaM pacyeToB
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Pucynox 1V.8.21 — Cuenapuii 2. Ycunus B BepxHem nosice BIT1 ¢epmbr
¢ ynaneHHsiM snementom, KH (mun. —7100 kH, makc. 780 kH)
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Pucynok 1V.8.22 — Crienapuii 2. Ycunus B HmxaeM nosice HIT1 cocenneit
dbepmsl, kH (make. 1130 kH)

POST26
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-1200
Pucynox 1V.8.23 — Cuenapuii 2. Ycunus B BepxHeM nosice BI11 cocenneit
dbepmbr, kH (Makc. 1150 kH)

Bwvi6o0. PaccMoTpeHHass KOHCTPYKTHBHASL CXeMa TTOKPBITUS OOJIBIIEITPOJIETHO-
rO COOPYKEHHMsI Il BHIOPAHHBIX MPEACTABUTEIBHBIX CIICHAPUEB JIOKATHLHOTO

paspylieHus MokKa3ajga YCTOMYMBOCTH MPOTHB MPOTPECCHPYIONIETO 00pyIiie-
HUSL.
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IIpuioxkenune A
PEKOMEH/JAIINM 11O COCTABY U O®OPMJIEHUIO
OTUYETHOU JOKYMEHTAIIUA
11O PE3YJIBTATAM PACUETOB CTPOUTEJIBHBIX
KOHCTPYKIMH 3JAHUN 1 COOPYKEHUN
HA MPOI'PECCHUPYIOIIEE OBPYIIEHUE

Al IlpeanBapureibHbIe 3aMeYaAHUS

PexoMeHlainy COCTaBJIEHBI C LEJIBI0 pEAU3AlUMHA €IUHOTO MOIX0Aa K
COJEP>KaHUIO U O(hOPMIICHHUIO TIPEJICTABISIEMON HA TOCYJAapCTBEHHYIO dKCIEP-
TU3Y OTYETHOM TOKYMEHTAllUU MO PE3YJIbTaTaM PACUETOB CTPOUTEIBHBIX KOH-
CTPYKIMI U OCHOBaHUM 3/JaHUM U COOPYKEHUH (J1ajiee — pacueToB) HA CTAAUU
«IPOEKTHAsA JOKYMEHTAIUs» U B CBS3U C OTCYTCTBHEM TAKUX TPEOOBAHMI B
JEHUCTBYIOLIMX HOPMATUBHBIX TOKYMEHTAX.

B Hacrosmmx pexoMeHAalusaX TpUBEAEHbl OCHOBHBIE TPeOOBaHUA K CO-
CTaBy M COJICPKAHUIO OTYETHOW TOKYMEHTALIUU MO Pe3ysibTaTaM pPacuyeToB, KO-
TOpPbIE MOTYT OTJIMYAThCS 10 00BEMY M MOCIEI0BATEIBHOCTH UX PeAIN3allui B
3aBHCHUMOCTH OT PEIIAaeMbIX 3a/1a4 MpU MPOECKTUPOBAHUH OOBEKTa U KOTOPbIE
JOJKHBI YYUTBIBATh MHOI000pa3ue KOHCTPYKTUBHBIX CHUCTEM, KOHCTPYKTHB-
HBIX PEIICHUI U MaTepuajgoB CTPOUTEIbHBIX KOHCTPYKIHM, a TaKKE€ BO3MOXK-
HOCTb BBITIOJTHEHUSI PACYETOB C MCIIOJIb30BAHUEM aJIbTEPHATUBHBIX MaTeMaTH-
YECKUX MOJEJEH, YHCIECHHBIX METOJOB M PpEaJu3yIOIIUX MPOrpPaMMHBIX
CPEJIICTB UITU «BPYUHYIOM.

JlanHble pekOMeHJauuu pa3paboTaHbl C y4eTOM TpeOOBaHUU AEHCTBY-
IOLMX 3aKOHOJATEIbHBIX M HOPMATHBHO-TEXHUYECKHUX AaKTOB, a TaKXE CJIO-
KUBILIEHCA MPAKTUKUA MPOBEAEHUSI TOCYJAPCTBEHHOM AKCIEPTU3bl KOHCTPYK-
TUBHBIX PELIEHUH, HOCAT PEKOMEHIATENbHBIA XapaKTep U MOTYT OBbITh OTKOP-
PEKTUPOBAHBI IO MEPE HAKOILJIEHUS IONOJHUTEIbHON MH(OPMAIIUU U TIOCTYII-
JICHHS 3aMEUYaHUM U MPEIIOKEHUM.

A2  OO0gacTh NpUMEHEHUS

Hacrosimue pexoMenmanuu pacupOoCTpaHsAOTCA HAa OTYETHYIO JTOKYMEH-
TalMI0 TI0 Pe3yJibTaTaM PAcueTOB >KUJIBIX, OOIIECTBEHHBIX U MPOU3BOJICTBEH-
HBIX 3[JaHUH, CTPOCHUI U COOPYKEHUM (J1ajiee COOpYKEHUM), UX OCHOBAHUH U
OTJIEJIbHBIX CTPOUTENBHBIX KOHCTPYKIIMA, OOOCHOBBIBAIOIIMX BBITOJHEHHUE
TpeOOBaHMI MEXaHMYECKOW O€30MacHOCTH, B TOM YHCJIC MPU MPOSKTUPOBAHUHU
3aIIUThl 3JJaHUM U COOPYKEHUM OT MPOTPECCHUPYIONIEro OOpYyIIeHHUs, perja-
MEHTUPOBAHHBIX CT. 7 [1].

Hacrosiue pekomeHanum He pacnpoCTPaHAKOTCS HAa OTYETHYIO JOKY-
MEHTAIIUIO 0 pe3yJibTaTaM PacyeToB B YaCTU TpeOOBaHUMN MOXKApHOU, pagua-
[IUOHHOM, MPOMBIIICHHOW U MHOW 0€30MacHOCTH, a TaKk)Ke Ha OTYETHYIO J0-
KYMEHTAIMIO MO pe3yjbTaTaM pPacuyeToOB B YaCTHU TPEOOBAaHUN MEXaHUUYECKOM
0€30MacHOCTH COOPY)KEHUU TPAHCIIOPTHOTO KOMILIEKCA, BOCHPUHUMAIOIINX
Harpy3Kky OT IOJIBUKHBIX MOTOKOB; COOPYKEHUM KOMMYHAQJIBHOTO U BOJHOIO
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X034iCTBa (TUAPOTEXHUUECKUE COOPYHKEHUS; APEHAKHBIE COOPYKEHUS; BOJIO-
HECYIIUE TUHEHHBIE COOPYKEHUS).

A3006aacTh NpUMEHEHHUS

Boinonnenne TpeOoBaHMN MeEXaHMYECKOM O€30MacHOCTH MPUHSATHIX
KOHCTPYKTUBHBIX PEIICHUN COOPY>KEHUI B MPOEKTHON JOKYMEHTAIUU B COOT-
BETCTBUU € YacTbio 1 craThu 16 [1] 10mKkHO OBITH 000OCHOBAHO pacueTaMH.

WcxonHble naHHbIe ISl pacueTOB ONPEICIISIIOTCS Ha OCHOBAHUM PE3YIib-
TaTOB MH)XCHEPHBIX H3BbICKAHUN (MHKEHEPHO-T€OJIOTMYECKUX, WHKEHEPHO-
TUAPOMETEOPOTIOTMYECKUX M3BICKAaHUI U pe3yJbTaTOB OOCIIEIOBAHUS COCTOS-
HUSL CTPOUTEIBHBIX KOHCTpyKLMil), TpeOoBanuii CII 20.13330 «Harpy3ku u
BO3JICUCTBUS, CIT 131.13330 «CTtpourenpHas KJINMATOJIOTHS»,
CI1296.1325800 «3manust u coopyxkenus. OcoOble BO3JIEUCTBUS» U CTPOU-
TEJIBHOTO 33JJaHUs1 HA OCHOBAHUH TEXHOJIOTMYECKUX PEUICHUM.

PacueTsl BBIMOJTHSIOT B COOTBETCTBUM C TPEeOOBAHUSIMH HOPMATHUBHBIX
JIOKyMEHTOB, YKa3aHHBIX B "acTsix 1 u 7 ct. 6 [1], TpeGoBaHUSIMH HOPMATHUB-
HBIX JJOKYMEHTOB, YCTaHOBJIEHHBIMH TOCYJIapCTBEHHBIMU 3aKa3uukamu, ese-
pajbHBIMHM OpraHaMU UCIIOJIHUTENILHON BJIACTH, YIIOJHOMOYEHHBIMHU B 00J1aCTH
obecnieueHnss 0€30MacHOCTH, OOOpPOHBI, IOCYJAPCTBEHHOTO YIPaBJICHUS HC-
[0JIb30BAHUEM ATOMHOM JHEPIUH, TOCYIAapCTBEHHOI'O pPEryJWpoBaHUs Oe3-
OMAaCHOCTHU IPU UCIIOJIb30BAHUU aTOMHOM SHEPIUH, U (WJIM) FOCY1apCTBEHHbI-
MU KOHTPAKTaMH (JOrOBOpAMH) B CIIy4asX YCTaHOBJIEHHBIX 4. 4 cT. 3 [1], Tpe-
OOBaHMSIMU CHELUUATIBHBIX TEXHUYECKUX YCIOBUH (B ciydyae UX pa3pabOTKH U
COIJIaCOBaHMS B YCTAHOBIIEHHOM MOPAJIKE) U 3a/IaHUS HAa TPOCKTUPOBAHHUE.

PacdeTbl MOTYT BBINOJTHATHCS C MPUMEHEHUEM HOPMATUBHBIX JIOKYMEH-
TOB, pa3pa0OTaHHBIX B pPa3BUTHE TPEOOBAaHUU JTOKYMEHTOB, YKa3aHHBIX B ya-
ctax 1 u 7 cr. 6 [1]. B ciiyyae OTCyTCTBHSI TEXHUUECKUX TpeOOBaHUM, B pe-
3yJbTaTe MPUMEHEHHsI KOTOPBIX Ha 00s3aTeNIbHOM OCHOBE 00€CIIeYrBAETCsl CO-
omonenue TpedoBaHuil [1] BeITIONHSIETCS pa3pabOTKa CHEIMATBHBIX TEXHUYE-
CKHUX YCJIOBUH.

BrinosHeHne pacueToB ¢ MPUMEHEHUEM MEKIYHAPOIHBIX CTaHIAPTOB,
CTaHJApPTOB U CBOJOB MPABUJ MHOCTPAHHBIX FOCYJIapCTB BO3MOXKHO MPH YCIO-
BUM MX cooTBeTcTBUA [2] u [17]. Takue MOKyMEHTBHI JOJDKHBI OBITh 3aperu-
CTPUPOBAHBI YCTAHOBJIEHHBIM TOpsAKoM B DenepasibHOM HHPOPMAIMOHHOM
dboHEe cCTaHIapTOB.

Pacuetsl sBIAIOTCS 00s3aTENIbHBIM 3JIEMEHTOM MOJATOTOBKH MPOEKTHOM
JOKYMEHTAIIMU, HO B COCTaB MPOCKTHON JOKYMECHTALMU HE BKIIOYArOTCS [7].
OT4eTHYI0 JOKYMEHTAIMIO IO PE3YJIbTaTaM PacdyeToB MPEACTABIAIOT OpraHaM
rOCyAapCTBEHHOW HKCIEPTHU3bl MO UX TpeboBaHuio [8] misi 0O0CHOBaHUS pe-
HIEHUH, MPUHATHIX HA CTAJIUU pa3pabOTKU «IIPOEKTHOU JOKYMEHTAIUNY.

OT4eTHYI0 JOKYMEHTAIMIO 10 pe3yJibTaTaM pacuyeToB 0GOPMIISIOT B CO-
OTBETCTBUU C TPEOOBAHUSIMU K TEKCTOBBIM JOKYMEHTaM, XpaHST B apXuBE
MPOEKTHOW opraHuzanuu [/]. OTyeTHas TOKyMEHTalus MO pe3yJbTaTaMm pac-
4eToB, 0OPMJIEHHAsE B COOTBETCTBUHM C TPEOOBAHUAMH K TEKCTOBBIM JOKY-
MEHTaM, SIBJISIETCSI BHELIHUM JOKYMEHTOM [IJIsl MPEJICTABJICHUSI pacuera B J10-
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CTYIHOW I BU3yaJbHOTO Bocmpusatus ¢opme [7]. DnekTpoHHas pacueTHas
Mozenb (pacyeTHas Mojelb B (opmaTe HCHOJb30BAaHHOTO MPOrpPaMMHOTO
CpEJICTBA), C UCIIOJIb30BAHUEM KOTOPOH BBIMIOJIHAETCS OTYETHAS JOKYMEHTAIIUS
[0 pe3yJIbTaTaM pacyeTOB, SIBJIAETCS 3JIEKTPOHHBIM JOKYMEHTOM BHYTPEHHETO
MPE/ICTAaBICHUS B COOTBETCTBUU C [/]. XpaHEHHUE AIEKTPOHHON PaCYETHOU MO-
JIETIM B OpTraHW3allu, BBIIIOJHUBIIEH pacyeT, OCYIIECTBISIETCS B COOTBETCTBUU
¢ 3akoHozaTenbcTBoM Poccuiickoit deneparuu 1 TpeOOBAaHUSMU BHYTPEHHUX
pPErIaMEeHTOB OpPraHU3alHH.

[IpencraBieHne 3IEKTPOHHBIX PACUETHBIX MOJAEIEH B SIIEKTPOHHOM
dbopmare 1000T0 TPOrPAMMHOTO CPEICTBA MPU MTPOBEICHUH TOCYIAPCTBEHHOM
AKCHEPTU3bI MPOECKTHOW JOKYMEHTAINHU 3aKOHOAATEILHBIMUA U HOPMATUBHBIMU
aKTaMH HE TIpeycMOTpeHo. B cooTBercTBUM ¢ TyHKTOM 4 [8] opranuzarus 1mo
MPOBEJCHUIO SKCIIEPTU3BI HE BIIPABE yU4aCTBOBATH B OCYILECTBICHUU apXUTEK-
TYPHO-CTPOUTEIBHOIO MPOEKTUPOBAHUS U, CIIEIOBATEIIBHO, HE BIIPABE BBIMNOJI-
HSTHh MOBEPOYHBIM pacdeT W (WJM) UCTPeOOBaTh pacuETHBIE MOJEIIH, BBITOJI-
HEHHBIE B JIFOOBIX MPOTPAMMHBIX CPEJICTBAX.

KoHTpoap kauecTBa BBINOJHEHHBIX PACUETOB OCYILIECTBIISIETCS MPOEKT-
HOM OpraHM3alMed WIM OpraHu3alyey, OCYIIECTBILIIOMIE HAay4YHO-
TEXHUYECKOTO COIMPOBOXKICHUE B COOTBETCTBUHU C TpeOOBaHUSMHU pazzena 12
[9] u mpunoxkenus A.5.4 [10].

JUist coopyKeHUMI HOPMaJIbHOIO YPOBHSI OTBETCTBEHHOCTH (KJIacC CO-
opyxeHuil KC-2) KOHTpOJIb KaueCTBA BBHIMOJHEHHBIX PACUETOB OCYIIECTBIISICT-
Csl BHYTPH OpTaHU3allMK, KOTOpas pa3padaThiBaja MPOEKT, JUIAMU, KOTOPHIC
HE y4aCTBOBAJIA B pa3paboTke mpoekTa [9].

JUist cOOpy»EeHUI MOBBIIIEHHOIO YPOBHSI OTBETCTBEHHOCTH (KJacc co-
opyxkeanii KC-3) KOHTpoJIb KayecTBa BBINOJHEHHBIX MPOEKTHOW OpraHu3alu-
€l pacueToB OCYIIECTBIIAETCS HE3aBUCHUMOW OpraHu3alieil B paMKax Hay4HO-
TEXHUYECKOTO COMPOBOXKICHUSA [9].

KoHTpoap kauecTBa pacueToB MpeayCMaTpPUBACT MPOBEICHUE HE3aBU-
CUMBIX (TIapaJUIETIbHBIX) PACUYETOB C MCIIOJIb30BAaHUEM AJIbTEPHATUBHBIX pac-
YETHBIX MOJICNICH, PeaIM30BaHHBIX B MHBIX CEPTU(UIIMPOBAHHBIX HA COOTBET-
cTBue TpeboBanusM [9] unu BepuduimpoBanubix B cucteme PAACH [6] mipo-
IPAMMHBIX CpPEJICTBAX, BBINOJHEHUE CPAaBHUTEIIBHOTO aHAIW3a PACUETHBIX
CXEM U MOJIYYEHHBIX PE3YJIbTATOB PACUETOB.

OtueTHast JOKyMEHTAIUS 110 pe3yJibTaTaM pacueToB 0pOPMIISIETCSI B BU-
JIe TEKCTOBBIX JOKYMEHTOB C YKa3aHUEM PEKBU3UTA JOKYMEHTA, BKJIIOUYAIOIIE-
ro COOCTBEHHOPYYHBIE TOAMKUCU UCIIOTHUTEIEH W MOJTHOMOYHBIX JOJKHOCT-
HBIX JIMI] B OCHOBHOM HAJHUCH B COOTBETCTBUU C TpeOoBaHusmu [/]. CoO-
CTBCHHOPYYHBIC MOJMKUCH TOATBEPKAAIOT, YTO COJIEPKAHUE OTUETHOU JOKY-
MEHTAllMM COOTBETCTBYET JIEMCTBUTEIBHON BOJIE MCIIOJIHUTENIEH U MOJTHOMOY-
HBIX JOJDKHOCTHBIX JIMI], C YYETOM 0053aTeThHOCTH MPOBEPKU PACUETOB, pe-
rnameHTupoBanHoil [9] u [10], u moATBEpKIAOT MX TMEPCOHATBHYIO OTBET-
CTBEHHOCTb 3a MOCJEACTBUSL, KOTOPbIE MOTYT BO3HUKHYThH B MPOLECCE UCIOIb-
30BaHUs PE3YJIbTATOB PACUETOB.

OtueTHast JOKYMEHTALMS 110 pe3yJibTaTaM pacueToB JOJIKHA CONEPKATh
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CJIEIYIONTYI0 MH(OPMAITHIO: UCXOJHBIC TaHHBIC, TOCTAHOBKY 3a/1a4 PacUeTHBIX
UCCJICIOBAaHM, OTMCAHWE METOJWKH YHCICHHOTO (WJIM WHOTO) MOJEIHNPOBa-
HUSI, ONTMCAHUS TPUHATHIX JOMYIIEHUN W YIPOIICHHUHA, ONIMCaHus pa3paboTaH-
HBIX M BEPUPHUIIMPOBAHHBIX PACUCTHBIX MOJICTICH MPOCTPAHCTBEHHBIX CXEM,
PE3YNIbTaThI ONPEICICHHS HAMPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHHSI C TIPO-
BEPKOH COOTBETCTBYIOIIMX KPUTEPUEB PACCMATPUBACMBIX MPEACTHHBIX COCTO-
SIHUHW, pe3ybTaThl BHIMOJIHEHHBIX PAacdeTOB, ONMCAHUE TPOICIYpP MPOBEPKH B
COOTBETCTBHHM C MPUHATON B OpraHU3AIMHA CUCTEMOUN 00eCIIeueHrs KauyecTBa u
KOHKPETHBIE BBIBOJIbI MCITOJTHUTENIEH pacyeToB. B ciydae BBIMOTHEHUS BTOPO-
ro, TPETHEro W T.NI. NMMOBEPOYHBIX PACUETOB OTUETHAS JOKYMEHTAIUs TIO pe-
3yJbTaTaM pPacyeTOB JIOJDKHA CONIEPKaTh CPABHHUTEIBHBIN aHAN3 PACUYCTHBIX
CXEM H MOJTYYEHHBIX PE3YJIbTaTOB PACUCTOB.

O06bem uHpOpMaIH, COEPIKAIICHCS B OTICTHON JOKYMEHTAIUH T10 pe-
3yJIbTaTaM pPacyeToB, JIOJDKEH OBITh HEOOXOIUMBIM U JOCTATOYHBIM JIJISI BBI-
MOJIHEHUSI aHaliu3a MPOBEACHHBIX PACUETOB OOOCHOBBIBAIOIIUX TMPUHATHIE
MIPOEKTHBIEC PEIICHUS COOPY>KEHUN Ha BCEX CTAIUSAX MX KU3HEHHOTO IHMKJIA U
COCTaBJICHUSI HE3aBUCUMOIO CYXKJICHHS CTOPOHHUMH CHEIUATHCTAMH, UMEIO-
IIMMU COOTBETCTBYIOIIYIO KBATU(PUKAIIHIO.

Ha cTagum «mpoekTHas JOKyMEHTAIHsD OTUYETHAs JJOKYMEHTAIHSI 110 pe-
3yJbTaTaM PacueToB JOJDKHA COJIepkKaTh HEOOXOIMMbIE CBEJICHUS O pacuerax
KOHCTPYKTUBHON CHCTEMBI B IIEJIOM, a TAaKXE€ OCHOBHBIX KOHCTPYKTHBHBIX
AJIEMEHTOB U y3JI0B, 00€CTICUMBAIOITUX MMPOYHOCTH, JKECTKOCTh, YCTOHIUBOCTh
¥ TIPOCTPAHCTBEHHYIO HEU3MEHSIEMOCTh COOPYKEHHUH.

Ha cragum «pabouast JOKyMEHTAIUD BBITOTHSIIOTCS HEOOXOAMMBIE 0~

MOJTHUTEIILHBIC PACUEThI B IEJSIX peaTU3aliy B MPOIECCE CTPOUTEIHCTBA KOH-
CTPYKTHBHBIX PEIICHUN, COIEPKAIIMXCS B MPOCKTHOMN TOKYMEHTAIIHH.
B TekcToByI0 4acTh MPOEKTHON JOKYMEHTAIIMH B COOTBETCTBUU C TPEOOBAHU-
MU TIyHKTOB 3 U 14 [11] BK/IIOYAIOT pe3y/IbTaThl pacueToB, 000CHOBBIBAIOIINX
MPUHSTHIC PEIICHUS, CBEJICHUS O PEKBU3UTAX OTYETHOW JOKYMEHTAIMH T10 pe-
3yJIbTaTaM pacdyeToB (B TOM YHCIIC BBITOJHEHHBIX HE3aBUCHUMBIMU OpraHU3a-
IIUSMU ¥ B paMKax HAYYHO-TEXHUYECKOTO COIMPOBOXKICHHUS) M OMUCAHHMSI TPO-
CTPAaHCTBEHHBIX CXEM, NMPHUHATHIX MPH BHITIOJHEHUN PACUYCTOB CTPOHUTEIHHBIX
KOHCTPYKLIUH.

A4 IlepeyeHb HOPMATHBHBIX NPABOBbIX AKTOB W HOPMATHBHBIX
JTOKYMEHTOB

[Ipy nmpuMeHEHMH HACTOAIIMX PEKOMEHIAIMUA CJIEAYET PYKOBOJICTBO-
BaThCsl TPEOOBAHUSIMU CIICIYIONIMX HOPMATHUBHBIX MPABOBBIX aKTOB M HOPMa-
TUBHBIX JOKYMEHTOB:

1. ®enepanbhbiil 3akoH oT 27 nekabps 2002 1. Ne 184-D3 «O TexHuue-
CKOM PETryJIUPOBAHUM.

2. ®enepanbhbiii 3ak0H OT 30 mexadps 2009 r. Ne 384-D3 «Texuuue-
CKUM perjiaMeHT 0 0€30MaCHOCTH 3/IaHUN U COOPY>KEHUID.

3. ®enepanpubiii 3akoH oT 29 nexadps 2004 r. Ne 190-®3 «I'pagoctpo-

UTEIBHBIN KoJIeKC Poccuiickoit Denepannm.
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4. «[Tomoxxenrue 00 opraHU3alMU ¥ MPOBEACHUN TOCYAapCTBEHHON JKC-
MEpPTU3bl MPOEKTHOW AOKYMEHTALlMM WM PE3YJbTAaTOB WHKEHEPHBIX H3bICKA-
HHUI», YTBEPKIEHHOE TTocTaHoBieHneM [IpaBurenscrBa Poccuiickont denepa-
1uu ot 5 mapta 2007 r. Ne 145,

5. IlonoxkeHne o cocTaBe pas3zesioB MPOEKTHON JTOKYMEHTAIUU U Tpedo-
BAHUAX K UX COJEPKAHMIO, YTBEPKIAECHHOE NocTaHOBIeHUEM lIpaBuTenbcTBa
Poccuiickoit @enepanuu ot 16 dpespamns 2008 r. No87.

6. [lepeuenp HaIMOHATBHBIX CTAHAAPTOB M CBOJIOB MpaBHJI (YacTel Ta-
KHX CTaHIapTOB U CBOJOB NPABWII), B PE3YJIbTATE NPUMEHEHHUS KOTOPBIX Ha
00s13aTeNbHONM OCHOBE olecreunBaeTcs cobimofeHne TpedboBanuit denepanb-
HOTO 3aKkoHa «TeXHHYecKHil perjaMeHT O O€30MaCHOCTH 3JaHUl U COOpyXke-
HUW», yTBepKaeHHbIM [loctanoBnenuem llpaBurensctBa Poccuiickonn Pene-
paruu oT 26 nexadpst 2014 r. Ne1521.

7. IlepeyeHb NOKyMEHTOB B 00JIaCTH CTaHAAPTU3AIMH, B Pe3yJbTaTe
IPUMEHEHHUsI KOTOPBIX Ha J100pOBOJILHOM OCHOBE 0O€CIeuMBaeTCsl COOoe-
Hue TpeboBaHuil PenepaibHOTO 3aK0HA « TeXHUUECKU perjiiaMeHT o Oe3omac-
HOCTH 3JaHUU U COOPYXKEHHI», yTBepkIAcHHbIM [Iprnkazom PenepanbHOro
areHTCTBA M0 TEXHUYECKOMY PEryJIMPOBAHUIO U MeTpoJioruu ot 30 mapta 2015
r. Ne365.

8. Ilpukaz MuHHCTEpCTBA CTPOUTEIHCTBA U HKIIUIIHO-KOMMYHAJIBHOTO
xo3siicTBa Poccuiickoit @enepaunn ot 12 masg 2017 r. Ne783/mp «TpeboBanus
K (opmaTy 3JEKTPOHHBIX JOKYMEHTOB, MPEACTABISEMbIX I MPOBEACHUS
roCyJapCTBEHHOM 3KCIEPTU3bl NPOEKTHOM AOKYMEHTALMH U (W) pe3yJbTa-
TOB MH)KEHEPHBIX MU3bICKAHUN U MPOBEPKH JOCTOBEPHOCTH OIPEIECICHHS CMET-
HOU CTOMMOCTH CTPOMUTENBCTBA, PEKOHCTPYKILIMH, KAlTUTAJIbHOTO PEMOHTA 00b-
€KTOB KalMTAJIbHOT'O CTPOUTENILCTBAY.

9. [lepeueHbr HOPMATUBHBIX MTPABOBBIX AKTOB U HOPMATUBHBIX JIOKYMEH-
TOB, OTHOCSIIUXCS K cepe nestenbHocTH DenepanbHoi cityKObl O 3KOJIOTU-
4ecKoMy, TeXHojorudeckomy u aromHomy Hamzopy (I1-01-01-2017), yrBep-
xaeHHbl [Ipukazom denepaibHON CITyKObI TIO AIKOJIOTHIECKOMY, TEXHOJIOTH-
YEeCKOMY U aTOMHOMY Hasi30py oT 23 mas 2017 r. Nel72.

HopMmatuBHBIE TOKYMEHTBI, YCTAaHABIMBAIOIIUE OCHOBHBIC MOJIOKEHHUS
JUIS1 TPOCKTUPOBAHUS:

10. TOCT 27751-2014 «HanexXHOCTb CTPOUTENbHBIX KOHCTPYKIUH H
OCHOBaHUW. OCHOBHBIE MOJIOKEHUSD.

11. TOCT 31937-2011 «3nanus u coopyxxkenus. [IpaBuiia o6cneqoBaHus
Y MOHUTOPUHTA TEXHUYECKOTO COCTOSTHUSI.

12. CIT 20.13330.2016 «Harpy3ku u Bo3aeicTBUsd. AKTyalu3upoBaHHAas
penakius CHull 2.01.07-85%.

13. CIT 131.13330.2012 «CtpoutenbHas KIMMATOIOTUS. AKTyaln3UpO-
BanHas penakiust CHull 23—01-99%.

14. CIT 14.13330.2014 «CTpouUTENbCTBO B CEMCMUYECKUX pailoHax. AK-
tyansupoBadHas pegakmust CHull 11-7-81%y.

15. CIT 15.13330.2012 «KameHHblE M apMOKaMEHHbIE KOHCTPYKIIHUH.

AxrtyanusupoBannas pepakiys CHull [1-22—-81%.
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16. CIT 16.13330.2017 «CranbHble KOHCTPYKIMH. AKTyaJu3upOBaHHAS
penakius CHull 11-23-81%y.

17. CIT 21.13330.2012 «3nmanus U coopyKeHHUsI Ha MoJApadaThIBAEMbIX
TEPPUTOPUSIX U MPOCATOUYHBIX IpyHTaX. AKTyanuzupoBanHas penakuus CHull
2.01.09-91».

18. CII 22.13330.2016 «OcHoBaHus 3/1aHUNA U COOpPYKEHUUH. AKTyalu-
supoBanHas peakius CHull 2.02.01-83*y.

19. CIT 24.13330.2011 «Cpaiinbie ¢GyHIaMEHTHI. AKTyalu3upOBaHHAS
penakiust CHull 2.02.03—85».

20. CIT 25.13330.2012 «OcHoBanust U (pyHAAMEHTHI HA BEYHOMEP3IBIX
rpyHTax. AktyanusupoBanHas pegakuus CHull 2.02.04—-88».

21. CIT 26.13330.2012 «®DyngameHTh MAaIUH C JHHAMHYCCKUMHU
Harpy3kamu. AxryanusupoBaHHas penakuus CHull 2.02.05-87».

22. CII 27.13330.2011 «betoHHble U *Ke1€300€TOHHBIE KOHCTPYKIIHUH,
MpeHa3HAYCHHbIC I PA0O0ThI B YCIOBUSX BO3JCHCTBUS MOBBIIICHHBIX U BbI-
cokux Temreparyp. AxkryanuzupoBanHas penakiuus CHull 2.03.04—84».

23. CII 43.13330.2012 «CoopykeHHsI TPOMBINIIEHHBIX MPEANPUSTUMN.
AxtyanuzupoBanHas peaakuust CHull 2.09.03-85».

24. CII 56.13330.2011 «IIpousBoacTBeHHbIC 31aHUsI. AKTyaJlIn3UpOBaH-
Has penakius CHull 31-03-2001.

25. CIT 63.13330.2012 «beTtoHHBIE U KEIE300€TOHHBIE KOHCTPYKIIUU.
OcHoBHbIE NTON0KEHUA. AKTyannsupoBanHas peaakuus CHull 52—-01-2003».

26. CIT 64.13330.2011 «/lepeBsiHHBIE KOHCTPYKIIMH. AKTyaJIH3UPOBAH-
Has peaakuus CHull [1-25-80».

27. CIT 95.13330.2016 «beTronHbIC U KeEIE300€TOHHBIE KOHCTPYKIIUU W3
IJIOTHOTO CHJIMKATHOro OeTtoHa. AkTyanusupoBaHHas penakuus CHull
2.03.02-86».

28. CII 96.13330.2016 «ApMoOlIeMEHTHBIC KOHCTPYKIIMU. AKTyaJIu3upo-
Ba"Has pegakuus CHull 2.03.03-85».

29. CII 97.13330.2016 «AcbecTolleMEeHTHbIE KOHCTPYKIIMH. AKTyalu-
supoBanHas peaakius CHull 2.03.09-85».

30. CIT 116.13330.2012 «WuxkenepHas 3amiuTa TEPPUTOPUH, 3TaHUN U
COOpPYKEHHI OT OMAacHBIX Ie0JIOTHYECKUX IpoieccoB. OCHOBHBIE MOJIOKEHUS.
AxtyamusnpoBanHas pegakuus CHull 22—-02-2003».

31. CIT 128.13330.2012 «AnroMuHHUEBBIC KOHCTPYKIIMH. AKTYaIU3HPO-
BaHHas peaakuuss CHull 2.03.06—-85».

32. CIT 163.1325800.2014 «KoHCTpyKIIuu C MPUMEHEHUEM TUIICOKAp-
TOHHBIX W THUIICOBOJOKHHUCTHIX JHUCTOB. [IpaBmia mpoeKTHpOBaHHWS M MOHTa-
xKay.

33. CII 164.1325800.2014 «Ycunenue >ene300€TOHHBIX KOHCTPYKIUN
KOMITO3UTHBIMU MaTepuanami. [IpaBuiia mpoeKTUPOBAHUS .

34. CII 267.1325800.2016 «3manust 1 KOMIUIEKCHI BBICOTHBIC. [IpaBuiia
MIPOCKTUPOBAHUS .

35. CII 266.13225800.2016 «KoHcTpyKIMH cTanexene300€TOHHBIEY.
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36. CIT 296.1325800.2017 «3manust u coopyxeHusi. Ocobble Bo3ACH-
CTBUS.

37. IIpoext CIT 385.1325800.2018 «3aimura 31aHUI U COOPYKEHHM OT
nporpeccupytouiero oopymenus. [IpaBuna npoexktupoBanusi. OCHOBHbBIE IIO-
JIOKEHUS.

38. Harmonaneueii crangapt HCP EH 1990-2011 «kEBPOKO/] 0: Oc-
HOBBI IPOEKTUPOBAHUS COOPYKEHUII.

39. TOCT P 1CO 2394-2016 «Konctpykiuu crpoutenbHbie. OCHOBHBIE
MPUHIIUIIBI HAJIEKHOCTI.

40. TOCT P UCO 4355-2016 «OCHOBBI IPOEKTUPOBAHUS CTPOUTEIBHBIX
KOHCTpYyKui. OnpeaeneHue CHETOBBIX HATPY30K Ha TIOKPBITHSI.

41. TOCT P HUCO 10137-2016 «OcHOBBI pacuera CTPOUTEIbHBIX KOH-
CTPYKIMH. DKCIUTyaTallMOHHAsA HAJCKHOCTh 3[JaHUI B YCIOBHIX BO3JICHCTBUS
BUOpAIN.

[Ipumeuanue: [Ipu noap30BaHUN HACTOSILMMHU PEKOMEHJALMSIMHU 11€J1€CO00pa3HO Mpo-
BCPHUTH I[CﬁCTBHG CCBbIUIOYHBIX HOPMATHBHBIX HTOKYMCHTOB. Ecam 3aMeHeH CChUIOYHBIN J0-
KYMEHT, Ha KOTOPBIH JlaHa HEJaTUPOBAHHAs CChUIKA, TO PEKOMEH/yeTCs HCII0JIb30BaTh J1eH-
CTBYIOILLYIO BEPCHUIO 3TOT0 JOKYMEHTA C YUE€TOM BCEX BHECEHHBIX B JAHHYIO BEPCHUIO H3Me-
HeHMH. Ecny 3aMeHeH CChUIOUHBIN TOKYMEHT, Ha KOTOPbI JaHa JaTUpOBaHHAs CCHUIKA, TO
PEKOMEHAYETCS] UCII0JIb30BaTh BEPCUIO 3TOT0 JOKYMEHTA C YKa3aHHBIM BBIILIE [OJIOM yTBEp-
xaeHus (npuHsATHd). Ecau mocne yTBep)kJieHHsl HACTOSIUX PEKOMEHJAlUN B CChUIOYHBIN
JIOKYMEHT, Ha KOTOPbII JaHa 1aTUPOBaHHAs CChLJIKA, BHECEHO M3MEHEHUE, 3aTparuBarolee
IOJIOKEHHE, Ha KOTOPOE JIaHa CChUIKA, TO 3TO MOJOXKEHHE PEKOMEHIYeTCsl NPUMEHSTh 0e3
yudeTa JJaHHOTO M3MEHEHUs. Eciau cChlIOUHBIM JOKYMEHT OTMEHEH 0€3 3aMEHbI, TO MOJIOXKE-
HHE, B KOTOPOM JlaHa CChbUIKA Ha HEro, peKOMEHAYeTCs NPUMEHSTh B YaCTH, HE 3aTparuBa-
IOILIEH ATy CCBUIKY.

AS TepMmuHBI U onipeesIeHUsI

B HacTosmmx pekoMeHAalusX HCIOJIb30BAHBI CIEAYIOUIUE TEPMUHBI C
COOTBETCTBYIOIIMMU ONIPEACIICHUSIMH:

OT4yeTHAast JOKYMEHTALMS 10 Pe3yJIbTATAM PAacYe€TOB CTPOUTEIbLHBIX
KOHCTPYKIIUIl U OCHOBAHMS: JOKYMEHTAIIMS B OYMa)KHOW WJIM DJIEKTPOHHOM
dbopme, opopmileHHAsE B COOTBETCTBUHM C TPEOOBAHUSIMU K TEKCTOBBIM JIOKY-
MEHTaM U Cojiep Kaliasi pe3yJabTaThl padoT MO pacyeTy, MOJACTUPOBAHUIO, UH-
YKEHEPHOMY aHaJIM3y U BBIBOJIbI UCTIOJHUTENS pabOT B 00beMe HEOOXOUMOM U
JIOCTATOYHOM Jjisi 000OCHOBaHUsI TpeOOBaHMI OE30MACHOCTH 3/IaHUSl WUJIU CO-
opyxkenus [mo Tumy 1. 2.9.1 CTO CUTHUC-201-16A].

Bepudukauus nporpaMMHBIX CpeICTB: 00OOCHOBAHHE BO3MOXHOCTH
UCIIOJIB30BaHUs MporpaMMHbIX cpeacTB (ganee I1C), a Takke peain3yemMbIX B
[1C monenel 1 METOJIOB, B 3asBJICHHON 00JIACTH NMPUMEHEHUS, BBISIBICHUE T10-
IPEITHOCTH OIICHKU MapaMeTPOB MOJCTUPYEMbIX O0OBEKTOB IyTEM CpPaBHEHUS
pE3YyJAbTATOB C IKCIEPUMEHTAIbHBIMUA JAHHBIMHU, PACUETHBIMU JTaHHBIMH, I10-
aydeHHbIMU 110 JapyruMm [IC, pe3ynbTaTaMy aHATUTUYECKUX TECTOB, TEOPETH-
YECKOr0 aHaJIN3a; ONpPEJEJICHNE COCTaBa BO3MOKHOCTEN MPOrpaMMBbl, COOTBET-
CTBUS JEUCTBHUTENBHBIX Bo3MoOxHOcTel [IC nekmaparnusM pa3paboTUHKOB,
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TpeOOBaHUSM OpraHMU3alllH, MPOBOJAIICH BepuUKAINIO, TPABUIBHOCTU pe-
HIeHHs BepU(UKAILIMOHHBIX 3a]a4; OlleHKa KauecTBa (pyHKunoHupoBanus [1C u
COOTBETCTBHS PE3YyJIbTAaTOB pacdyera TeM MOJEIAM, KOTOPbIE MOJOKEHbBI B OC-
HOBY Pa3pabOTKH.

[[TonoxxeHne o BepUPUKAIUM IPOrPAMMHBIX CPENCTB, MPUMEHSIEMbIX
IIPU ONPEJICTICHUN HAarpy30K U BO3IECHCTBUM, HAIPsHKEHHO-1€(OPMUPOBAHHOTO
(M MHOrO) COCTOSIHUS, JTUHAMHYECKHX XapaKTEPUCTHK, OLEHKE IMPOYHOCTH,
YCTOHYMBOCTH M 0OE€30MacHOCTH KOHCTPYKLMH, 37JaHUM U coopykeHui, PA-
ACH].

PeKkBU3UT JOKYMEHTA: 3JIEMEHT OPOPMIICHHUS JOKYMEHTA, COACpKAIIUN
o HeM cBeaenus [11. 3.1.1 TOCT 2.104-2006].

Ioanuck: peKBU3UT NOKYMEHTA, MPEACTABIAIOMNNA cO00i COOCTBEHHO-
PYYHYIO TOJANKCH MOTHOMOYHOrO JOJKHOCTHOrO Jimna [1. 3.1.4 TOCT 2.104-

2006].

I[Ipumeuanue: [l 3MEKTPOHHBIX TOKYMEHTOB MCIOJIb3YeTCsl aHAJIOT COOCTBEH-
HOPYYHOH MOATNCH — dJIEKTPOHHAS UPPOBAsI ITOITUCH.

Pe3yabTaThl pacueToB: BBIXOJHBIE TAHHBIC, [TOJTYYEHHbBIC MTPU UCIOJIb-
30BaHUU BeIYUCIUTEIbHON Moaenu [m. 2.4.8 CTO CUTHUC-201-16A].

Pacuer coopy:keHMil: ONpeNeicHUE B JIEMEHTaX PACUECTHOW MOJENH
KOHCTPYKTHUBHOM CUCTEMBI COOPYKEHUHN yCHIIniA, nedopmMaliuii, mepeMenieHu,
YCJIOBUM NPOYHOCTH, JKECTKOCTH M YCTOMYMBOCTH 3JIEMEHTOB MpPH CTaTHYe-
CKMX U JUHAMHYECKHUX HArpy3kax, TEMIIEPATypPHBIX U Jp. BO3ACHUCTBUSX C II€-
JIbI0 00ECIIeUeHUs HaIC)KHOCTH U JIOJITOBEUHOCTU COOPYKEHUM MPU IKOHOMH-
yecku 0OOCHOBAaHHOM pacxojie marepuanoB [mo tumy «bonbpmas coBeTckas
sHimKIoneaus». M.: CoBeTckas sHIukioneaus. 1969-1978].

KoHcTpykTHBHAsSI cHCTeMa: COBOKYIMHOCTh B3aMMOCBSI3AHHBIX CTPOU-
TENBHBIX KOHCTPYKIMK U ocHOBauus 1. 2.2.2 TOCT 27751-2014].

PacuyerHasi cxema (Moje/ib): MOJEIb KOHCTPYKTHUBHOM CHUCTEMBI, HC-
noJib3yeMasi IIpu mpoBeacHuu pacueroB [m. 2.2.10 TOCT 27751-2014].

Peosiornueckoe CBOICTBO MATepHAJIOB: NMPOSIBIICHUE HEOOPATUMBIX
OCTAaTOYHBIX JAepopMaliii W TEKY4YeCTH WM TOJIBYYECTH TOJl BIUSHUEM
Harpy3ku u (unum) BoznerctBus [cT. 2. DenmepanpHoro 3akona Ne 384-d3
«TexHuueckuii perimameHT o 6€30IaCHOCTH 3IaHUI U COOPYKEHHUI» |.

A6 BbinosiHeHHe pacyeToB

A.6.1 PacueTbl BBINOJHSAIOTCS ¢ MPUMEHEHUEM MPOTPaMMHBIX CPEICTB
(YHUBEpCaJbHBIX PACYETHBIX MPOTPAMMHBIX KOMILJIEKCOB M CHEUATN3UPOBAH-
HBIX MPOTPaMM, PEATU3YIOIINX COBPEMEHHbIE MATEMATUYECKUE MOJIETU U YU C-
JICHHBIE METOJbl MEXAHUKU W/WJIM HOPMATHUBHBIE METOAUKU OLIEHKH MPOYHO-
CTH) WJIH «BPYUYHYIOY.

A.6.2 IIporpaMMHBIE CPEACTBA, UCIIOJIB3YEMBIE JIJIS1 BBIITOJIHEHUS pacye-
TOB, JIOJDKHBI OBITh CepTU(UIMPOBAHBI HA BBINOJHEHUE TpeOoBaHUM [S] win
anpoOupOBaHbKl MHBIM CHOCOOOM (Hampumep, BEpPUPUIIUPOBAHBI B CHCTEME
PAACH [6]) B cootBeTcTBUU ¢ 4. 6 cT. 15 [1]. [IpeacraBnsiemast B cocTaBe OT-
YeTHOM JOKYMEHTAIMH TI0 pe3ysibTaTaM pacueToB KOMus ceptudukara (CBuie-
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TEIhCTBA O BepU(UKAIMK) HA MPOTPAMMHOE CPEICTBO JOJKHA COACPIKAThH
CBEJICHUSI O MpOBEpKE (TECTax) COOTBETCTBUS (YHKIHMOHAIBHBIX BO3MOKHO-
CTel MPOrpaMMHOTO CPEJCTBA BBIMOJIHATH TPEOOBAHUS OMpPENEIECHHBIX MyHK-
TOB HOPMATUBHBIX JOKYMEHTOB IO CTPOUTENIbCTBY, NCUCTBYIOIIMX HAa TEPPHU-
topun Poccuiickoii @eaepainnn, Ha COOTBETCTBUE TPEOOBAHUSAM KOTOPHIX BBI-
MOJIHSICS pacyer.

A.6.3 Pacuetbl «Bpy4HYI0» JOJDKHBI BBINOJIHATHCS C NPUMEHEHHUEM
anpoOOUPOBAHHBIX METOJOB CTPOUTEIHLHON W TEOPETUUYECKON MEXaHUKH U CO-
MPOTUBJICHUS MATEPUAJIOB, IO METOJAMYECKUM PEKOMEHAANMsIM U dopMmynam
JEUCTBYIONIUX HOPMATUBHBIX JTOKYMEHTOB.

A.6.4 PacueTHast MOjielib, pacu€THasl CXeMa W METOJl pacyeTra ompeje-
JSIIOTCSL B KQXJOM CITydae WHJMUBUAYAJIbHO W 3aBHUCAT OT BHUAA (Xapakrepa)
MIPOCKTHBIX PEIICHUN COOPYKEHUS U UCXOAHBIX JAHHBIX JJIsI TPOCKTUPOBAHUSI.
Pacuetnass mojenb (pacueTHasi cxeMa) COOPYKEHHMs JOJKHA OTpa)kaTh Jei-
CTBUTEJIbHBIE YCIOBUS PAOOTHI COOPYKEHHUSI U OCOOCHHOCTH €r0 B3aUMOJICH-
CTBUs ¢ ocHOBaHMeM. OHa JOJKHA BBIOMpAThCS C ydyeToM HauOoliee cylle-
CTBEHHBIX (PaKTOPOB, OMPEACISAIONINX HAIPSKEHHOE COCTOsSIHUME U Jedopma-
AU KOHCTPYKIHN COOPYKEHUSI U €T0 OCHOBAHUS (KOHCTPYKTUBHOM CXEMBI CO-
OpY>KEHHS, OCOOCHHOCTEHW €ro BO3BEJCHMS, TE€OJIOTHYECKOTO CTPOCHUS H
CBOMCTB I'PYHTOB OCHOBAHUSI, BOBMOKHOCTHA UX U3MEHEHHUS B IIPOLIECCE CTPOU-
TEIbCTBA W DKCIUTyaTalldd COOPYKEHHS U T.A.). B HEOOXOIUMBIX clydasx
HY>)KHO YYHUTBIBAaTh. MPOCTPAHCTBEHHYIO pabOTy, r€OMETPUUYECKYI0, (u3nuye-
CKy0 (IJIJACTUYHOCTb, MOJ3Y4YECTh U JIp.), TE€HETUUECKYI0 (TOCIea0BaTENb-
HOCTb BO3BEJICHHUSI) U UHBIC BUbI HEJIMHEHHOCTH.

A.6.5 O0BbeM U TONHOTA PACUETOB OMPEACISIOTCS HCIOJHUTENIEM pac-
yeTa W/Wiau CleluainucTaMy, UCIOJIb3YIOIUMH Pe3ybTaThl pacueToB. Pacuer
JIOJDKEH OBITH JIOCTaTOYHBIM U HEOOXOIUMBIM, UTOOBI 0OOCHOBATh HAJCKHOCTh
U JIOJITOBEYHOCTh COOPYKEHHSI B ILIEJIOM U €r0 OTAEJIbHBIX KOHCTPYKTHUBHBIX
AJIEMEHTOB U Y3JIOB UX COCIMHEHUS HA BCEX CTAAMIX MX JKM3HEHHOTO LIHMKJA C
Y4ETOM PEOJIOTHUYECKUX CBOMCTB MaTEPUAJIOB.

A7 CoctaB u coaepkaHWe OTYETHOM JOKYMEHTAllUM IO
pe3yJibTaTaM PacyeToB CTPOUTENbHBIX KOHCTPYKIIUIA

OtdeTHass MOKyMEHTaUus IO pe3yjibTaTaM pacuyeTOB CTPOUTENBHBIX
KOHCTPYKIIMH JOJDKHA COAEPKaTh:

OCHOBHBIE TOJIOKEHHUSI, BKJIIOYAIOUIUE KPATKUE CBEACHHUS O IIEJIU BbI-
MOJIHEHUSI pacyeTa; O CTPOUTEIbHOM 00BEKTE (3AaHUHU MU COOPYKEHUHU) U €ro
YPOBHE OTBETCTBEHHOCTH; O €70 MECTOPACIIOJIOKEHNU;

XapaKTEPUCTUKY palOHa CTPOUTENIbCTBA, CBEJAEHUS O KIMMATHUYECKHX,
re0JIOTMYECKUX U 0COOBIX YCIOBUSX TUIONIAJKU CTPOUTENBCTBA;

ONHMCAHNE KOHCTPYKTHBHBIX PEUICHUI 3/1aHUs WA COOPYKEHUS, BKIIIO-
yasi ero MPOCTPAHCTBEHHYIO CXEMY M ONMCaHHE TEXHUYECKHUX pelIeHUi, obec-
NEYHUBAIOIINX HEOOXOAUMYIO MPOUYHOCTh, YCTOMYUBOCTh, MPOCTPAHCTBEHHYIO
HEU3MEHSIEMOCTh 3[1aHUs WM COOPY>KEHHS B LIEJIOM, a TaKKE€ €ro OTIEIbHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB U Y3JIOB;
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CCBUIKM Ha JCHCTBYIOIIME HOPMATUBHBIE JOKYMEHTHI, CIEIHAIbHBIC
TEXHUYECKUE YCJIOBHS, MPOCKTHYIO JIOKYMEHTALUIO U CTPOUTENIbHOE 3aJlaHue
HA OCHOBAHHUH KOTOPBIX BBHITIOJHEHBI PACUETHI;

CBEJICHUSI O CEPTU(PUIIMPOBAHHBIX WM BEPUPUIIUPOBAHHBIX PACUETHBIX
MPOrPaMMHBIX KOMILUIEKCaX, C UCIOJIb30BAHUEM KOTOPBIX BBIOIHEHBI pacue-
ThbI, U 00J1aCTh UX MPUMEHEHHUS B COOTBETCTBUU C BbIIAHHBIMU CepTU(DUKATAMU
U (WIK1) CBUJETEIHCTBAMU O BepUPHUKAIINH, a TAKXKE KOMUHU CepTU(UKATOB HA
UCIIOJIb30BaHUE MPOTPaMM M (MJIHM) CBUICTEIHCTB O BepU(DUKALIMU MTPOrPaMM-
HBIX CPEJICTB;

CBEJICHHUS M MaTepHalIbl, 000CHOBBIBAIOIINE YUTCHHBIC B pacuerax 3Ha-
YCHHUS:

- Harpy30K ¥ BO3ACUCTBUI (ITOCTOSIHHBIX, BPEMEHHBIX M OCOOBIX);

- K03((PUIIMEHTOB HAEKHOCTU MO OTBETCTBEHHOCTH, MO MaTepHaly,
YCIOBUSIM pabOThI U T.1.;

- IPOYHOCTHBIX U Je(OPMAIIMOHHBIX XapaKTEPUCTUK MaTepUaloB, yCcTa-
HaBJIMBAEMbIX B HOPMAaTUBHBIX JOKYMEHTaxX WU IO pe3yibTaTaMm oOcliefoBa-
HUSI TEXHUYECKOTO COCTOSTHUSI KOHCTPYKLUH, a Ui TPYHTOB — IO pe3yibTaTaM
MH)KCHEPHO-TE€0JIOTMUECKUX U3bICKaHUIA;

- FEOMETPUUECKUX MTapaMeTPOB KOHCTPYKIUH;

- YCJIOBMH 00OecrieueHusl HaJIe)KHOCTH KOHCTPYKIMHN UM OCHOBAHUMN IS
COOTBETCTBYIOIIUX TPYMIM MPeneIbHBIX COCTOSHUHN (perJaMeHTUPyEeMbIE HOP-
MaM¥ TPOEKTUPOBAHUSA MPEAETbHBIC 3HAUCHUS YCUIINH, HaNpsHKeHUH, nedop-
Malui, IepeMEIICHUI, PACKPBITHS TPELIUH U T.I1.);

CXEMBbI TPUJIOKEHHUS HArpy30K, OMUCAHUE M COYETaHHS HArpy30K (oc-
HOBHBIE M 0COOBIE COYETAHMS) JJISi COOTBETCTBYIOIINX TPYIII NMPEAEIbHBIX CO-
CTOSIHMI;

CBEJICHUS O PACUETHBIX MOJEIAX (pacueTHBIX cxeMax) obuue TpedoBa-
HUS K KOTOPBIM yka3aubl B 11. 11 [9] u m. 8 [10];

IPOTOKOJI BBIMOJIHEHUS pacdeTa; BU3yaJu3UpPOBAHHbBIE Pe3yJIbTaThl pac-
4yeToB (rpaduyeckoe 0ToOpakeHue S0P, U30MoJel (M30JuHUI) XapaKTepHbIX
napameTpoB AehopMalnii, yCUIINA, HApsHDKeHU, TpeOyeMoi apMartypsl, KO-
3G OUIIMEHTOB MCIIOIB30BAHUS CEYCHHUM CTaJbHBIX KOHCTPYKIIHH, Kodpdum-
€HTOB YCTOWYMBOCTH, TAOJIMIbl THHAMUYECKUX XapPAKTEPUCTUK PACUETHON MO-
Jenu (4acToThl/mepruoabl U (POpMbI COOCTBEHHBIX KoJieOaHUil, CyMMbI 3(pdek-
TUBHBIX MOJIQTBHBIX MAacc); IPYrHe CBEICHUS, HEOOXOMMMBIEC IS aHAIHM3a U
UHTEPHPETALNUN PE3YJIHTATOB PACUETOB;

KOHKPETHBIE BBIBOJBI MO pe3yibTaTaM pPacyeTOB KOHCTPYKTUBHOW CH-
CTEMBI B II€JIOM, a TaKXE€ OCHOBHBIX KOHCTPYKTHUBHBIX DJIEMEHTOB W Y3JIOB C
OLICHKOM MX COOTBETCTBUSA TPEOOBaHUSM (KPUTEPHUSIM) PACCMOTPEHHBIX Mpe-
JIeJIbHBIX COCTOSIHUM 110 [9].
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A8 OdopmiieHre OTYETHON JOKYMEHTALMM 10 pe3yjbTaraMm
pacyeToB CTPOUTEJIbHBIX KOHCTPYKIMIA

A.8.1 OTueTHass JOKyMEHTALMS IO PE3YyJIbTaTaM Pacu€TOB COCTABJISIIOT-
csi M1 opOPMIISIIOTCA B COOTBETCTBUU C OOUIUMU IIpaBuiIamMu O(pOpMIICHUS TEK-
ctoBbIxX JokymMeHToB — ['OCT P 21.1101-2013 CIIAC «OcHoBHbIE TpeOOBaHMUS
K MPOEKTHOW U padodyeit mokymeHtarum», ['OCT 2.105-95 ECKJl «O61mue
TpeOOBAHMS K TEKCTOBBIM JOKYMEHTAM).

A.8.2 VcnonHUTENN pacyeToB, CHEUAIHUCTHI MPOBEPUBLINE PACUETHI,
TJIaBHBIA KOHCTPYKTOP U TJIaBHBIA MHXKEHEP MPOEKTa (MM WHBIE OTBETCTBEH-
HBIE JIMIIA, HATIPUMED, CICIUATU3UPOBAHHON HAYYHON OpraHu3alyu) MOAMNHU-
CBIBAIOT COOCTBEHHOPYYHO OTYETHYIO JTOKYMEHTAIIMIO TI0 PE3yIbTaTaM pacue-
TOB C YKa3aHWEM COOTBETCTBYIOIIMX IOAPA3ACICHUM WM OpPraHu3aluid u
JOJKHOCTEM.

A.8.3 Odopmiiiemass B 3JEKTPOHHOM (popme OT4YETHasT JTOKYMEHTAaIMs
[0 pe3yJbTaTaM PACUYETOB MOAMMUCHIBAECTCA JJIEKTPOHHOW MOANMHUCHIO B COOT-
BETCTBUU C 3aKOHOAATENBCTBOM Poccuiickon denepanumu.

A.8.4 TpebGoBanusa k (opmaTy ITOKYMEHTOB, MPEACTABISEMBIX B DJICK-
TpoHHOU (popme ycraHoBieHbl [Ipukazom MuHHCTEpCTBA CTPOUTENBCTBA U
KWJIMIITHO-KOMMYHaJIbHOTO XO03sicTBa Poccuiickoit ®enepanuu ot 12 Mmas
2017 1. Ne 783/mp «TpeboBanust k popmaTy 3JIEKTPOHHBIX JOKYMEHTOB, MPE/I-
CTaBJIIEMBIX JJIsl TIPOBEJICHUSI TOCYAapPCTBEHHONW SKCHEPTU3bl MPOEKTHOU J10-
KYMEHTalMu U (UJn) pe3yJIbTaTOB MHXKCHEPHBIX M3BICKAHUW M MPOBEPKH J10-
CTOBEPHOCTHU ONPEACIICHUS CMETHOM CTOMMOCTH CTPOUTEIHCTBA, PEKOHCTPYK-
[[MU, KaTUTaJIbHOTO PEMOHTA 00BEKTOB KAlUTAIBHOTO CTPOUTENILCTBA». B co-
OTBETCTBUM AaHHBIM [IpHUKa3oM HOKYMEHTBHI NPEACTABISIOTCS B CIEAYIOITUX
dbopmarax:

a) — doc, docx, odt — mIs TOKYMEHTOB C TEKCTOBBIM COJEP:KaHHUEM, HE
BKJTFOHAIOIIIM (hOPMYITBL;

0) — pdf — mms DOKYMEHTOB C TEKCTOBBIM COJEP)KAHHEM, B TOM YHCIIC
BKJTFOHAIOIINX (OpMyJIbl U (WK) Tpaduueckue M300pakeHHs], a TAaKKe JTOKY-
MEHTOB C TpaUUECKUM COJIEP>KAHHEM.

A.8.5 BHeceHne u3MeHEHU B pacyeThl HE JIOMYCKAETCS B COOTBETCTBUU
c [4].

A.8.6 IIpu HEOOXOAMMOCTH OCYIIECTBIEHUS TEPEPacyeTOB B COOTBET-
cTBUHU C [4] cnenyer:

- IPOU3BECTHU HOBBIN pacyerT;

- 0)OpMUTH HOBBIA pacyeT Kak HOBBIA TEKCTOBBIM JOKYMEHT C HOBBIM
0003HaYEHUEM U C COOTBETCTBYIOIIMMU TMOAMUCIMH JOJPKHOCTHBIX JIMI] B OC-
HOBHOM HAJIIMCH;

- C/IaTh W 3apeTrUCTPUPOBATH B apXWBE OpraHU3alUU-pa3padOTIHMKa HO-
BbI€ PACUYEThl B3AMEH PaHEE BHIMIOJIHEHHBIX;

- PU HEOOXOJAMMOCTH — BHECTU U3MEHEHHUS B COOTBETCTBYIOIIYIO TIPO-
EKTHYIO WU pabodyro TOKYMEHTAIMIO C YY€TOM HOBBIX PAacueTOB;
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- U3BCCTUTDH HOTpe6HTeHCﬁ O BHCCCHHBIX U3MCHCHUAX M 3aMCHHUTD IIO-
JIMHHUKH HpOGKTHOﬁ )41 pa60qeﬁ JOKYMCHTAllMN ¢ BHCCCHHBIMH M3MCHCHHAMU
B apXUBC OpraHn3anuu — pa3pa60TqHKa AJOKYMCHTAIIUH.

A9 XpaHeHue OTYETHOM JOKYMEHTAIlMM IO pe3yJibTaTaM pacyeToB
CTPOUTEIBHBIX KOHCTPYKITUI

A.9.1 Ob6mue npaBuiia MO y4eTy U XPAaHEHHUIO B apXMBax OpraHU3alUi
pa3pabOTYUKOB IMPOEKTHOM, pabouyeil U MHOM TEXHUYECKOW IJOKYMEHTalUH,
BBITIOJITHEHHON B OyMa)KHOU M 3JIEKTPOHHOU (opme, ycTaHoBIeHb Denepab-
HBbIM 3aKOHOM OT 27 okTs0pst 2004 r. Nel25-®3 «O0 apxuBHoM paene B Poc-
cuiicko ®@enepaunn» u 'OCT P 21.1003-2009 CIIJC «Yuer u xpaHeHUE
POEKTHOM TOKYMEHTALIUW.

A.9.2 Cpok XpaHEHUsI OTYETHBIX MAaTEPUAJIOB 10 PE3yJIbTaTaM PacyeTOB
CTPOUTENBHBIX KOHCTPYKIUM onpenaeieH B 1. 470 «llepedns TUIIOBBIX apXHB-
HBIX JJOKYMEHTOB, OOPa3yOIUXCs B HAYYHO-TEXHUYECKOW M MPOU3BOACTBEH-
HOM JAEATENBHOCTH OPTraHMU3aluil, C yKa3aHUEM CPOKOB XPAHECHMS», YTBEp-
XKIEHHOTO MpPHUKa3oM MUHUCTEPCTBA KYJIBTYPhl U MacCOBBIX KOMMYHHKaIUI
Poccuiickoit @eaepanuu ot 31 utons 2007 r. Ne1182.
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