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IpenuciaoBue
Henu u nmpuHLUIEl cTangapTu3auuu B Poccuiickoit @enepanuu ycranoBiaeHsl DenepanbHbiM 3akoHOM OT 27 nekabps 2002 r. N 184-D3 "O texHuueckoM
perynupoBaHuu', a mpaBuiia pa3paboTku - nmocranoBieHueM [IpaButensctBa Poccuiickoit @eaeparuu "O nopsiike pa3pabOTKH U YTBEPKICHHUS CBOJOB MpaBuil”
oT 19 Hos16ps1 2008 r. N 858.
Caenenusi 0 CBOJie MPaBUil
1 UCITOJIHUTEJIA - HUMXKB um. A.A.I'Bo3nesa - uacrutryr OAO "HUL] "CrpoutensctBo”

2 BHECEH TexunnueckuMm komureToM 1o ctangaptuzanuu TK 465 "Crpoutenscto”

3 [IOAT'OTOBJIEH k yrBepkaeHuto JlenapTraMeHTOM apXUTEKTYpPbl, CTPOUTENBCTBA U IPaIOCTPOUTEIHHON OIUTUKU



4 YTBEPXJIEH npukazom MunucrepcTBa peruoHanbsHoro passutusi Poccuiickoit @enepannn (Munpernon Poccun) ot 29 nexabps 2011 r. N 635/8 u
BBezieH B jeiictBue ¢ 01 suBaps 2013 .

5 BAPETUCTPUPOBAH ®enepaibHbIM areHTCTBOM 10 TEXHHUYECKOMY peryinupoBaHuio u Merposnoruu (Poccrammapr). Ilepecmorp CIT 63.13330.2011
"CHull 52-01-2003 Beronnble 1 5xe1e300eTOHHBIE KOHCTPYKIUU. OCHOBHBIE MOJIOKEHUS"

Ungopmayus 06 usmeneHusx Kk Hacmoswemy c800y Npasull NyOIUKYemcs 6 eHce200HO uzoasaemom ungopmayuonnom ykazamene "Hayuonanvhvie
cmanoapmsl”, a mekcm U3MeHeHUll U NONPABOK - 6 eNHCeMeCAYHO U30asaemvix uHgopmayuounvix ykaszamenax "Hayuoumanvnole cmamoapmer”. B cayuae
nepecmompa (3ameHvl) UIU OMMEHbl HACMOAWe20 €800a NpPABUL COOMEEMCmeywee YeedoMieHue 6yoem OnyoOIUKOBAHO 6 eHCeMECAUHO U30aA8aAemMoM
unpopmayuonnom yrkazamene "Hayuonanvuvie cmanoapmol”. Coomeemcmeyiowas uHgopmayus, yeedoMmieHue u MeKCmbl pPaAMewaromes maxdice 6
unpopmayuonHoll cucmeme obuje2o NOIL308aHUSA - HA ouyuarbHom catime pazpabomyuuxa (Munpezuon Poccuu) 6 cemu Hnmepnem.

BBenenue

Hacrosmuii cBo mpaBuil pa3paboTaH ¢ ydeToM 00s3aTeIbHBIX TPeOOBAaHUMN, YCTAHOBJICHHBIX B DenepanbHbIX 3akoHax oT 27 nekadps 2002 r. N 184-d3 "O
TexHudeckoM peryiaupoanuun', ot 30 mexkadps 2009 r. N 384-®3 "TexHudyeckuid periaMeHT 0 0€30IaCHOCTH 31aHUH U COOPYKCHHI" M COACPKUT TpeOOBaHUS K
pacueTy U MPOEeKTHUPOBAHHUIO OETOHHBIX U KEJIe300€TOHHBIX KOHCTPYKIIMH MPOMBIIIEHHBIX U IPAKIAHCKUX 3TaHUI U COOPYKEHUH.

CBop npaBun paszpabortan aBropckumM kosuiektuBoM HUMKD um. A.A.I'Bo3aeBa - uncturyra OAO "HULL "CrpoutenscTBo" (pyKOBOIUTENb pabOTHI - A-P

TexH. HayK T.4.Myxameoues; noktopa TexH. Hayk A.C.3anecos, A.1.36e3008, E.A. Hucmsakos, xana. texu. Hayk C.A4.3enun) npu yuactuu PAACH (mokTopa TexH.
Hayk B.M.bonoapenxo, H U Kapnenxo, B.1. Tpasyu) u OAO "LIHUWnpom3aauuii" (mokropa texH. Hayk O.H.Koowiw, H.H. Tpexun, unoc. M. K. Hukumun).

1 O01acTe NpUMEeHeHust

Hacrosmuii cBog IpaBUJI PaCpPOCTPAHACTCA HA HNPOCKTHUPOBAHUC OCTOHHBIX U KeJIe300€TOHHBIX KOHCTPYKLII/Iﬁ 3JaHUd H COOp}I)KCHI/Iﬁ PAa3INIHOTO
Ha3HA4YCHUA, SKCITYaTUPYCMbBIX B KIIMMATHUYCCKUX YCIIOBUAX Poccun (HpI/I CHCTEMaTHYE€CKOM BO3JACHCTBUU TEMIICPATYyp HC BBILIC 50 °C u He HUXKE MHHYC 70 OC),



B CpEJie C HEarpeCCUBHOM CTENEHbIO BO3/AEHCTBHUS.

CBO[[ mpaBuJl yCTaHaBJIMBACT Tp€6OBaHI/IH K TPOCKTHPOBAHUIO OCTOHHBIX U KEJIE300CTOHHBIX KOHCTPYKHHfI, HU3roTOBJILIEMBIX U3 TAXKCIOTIO,
MCJIKO3CPHUCTOI0, JICTKOTO, AYCUCTOI'0 U HAIIPATArOICT O OETOHOB.

TpeOGoBaHMsI HACTOSIIETO CBOJIA TIPABHII HE PACIPOCTPAHSIOTCS HA MPOCKTUPOBAHUE CTAICIKEIC300€TOHHBIX KOHCTPYKIIHH, (PHOPOOCTOHHBIX KOHCTPYKIIHA,
COOPHO-MOHOJIMTHBIX KOHCTPYKUNN, OETOHHBIX U ’K€1€300€TOHHBIX KOHCTPYKINN THAPOTEXHUYECKUX COOPYXKEHHUI, MOCTOB, MOKPHITHI aBTOMOOUIIBHBIX JOPOT U

a’pOJPOMOB ¥ JIPYTUX CIIEIHANEHBIX COOPYKEHHMH, a TakKe Ha KOHCTPYKIINH, H3TOTOBIAEMbIE H3 OETOHOB CpeIHeil IIOTHOCTBIo MeHee 500 u cBbime 2500 kr/m?
0ETOHOIOIMMEPOB U NMOJIUMEPOETOHOB, OETOHOB Ha N3BECTKOBBIX, HIJAKOBBIX M CMEIIAHHBIX BSDKYIIHUX (KpOME IPUMEHEHHUS UX B SYEHUCTOM OETOHE), Ha THUIICOBOM
U CHEIHUAJIbHBIX BSKYIINX, OETOHOB HA CIIEIUAIbHBIX U OPIraHUYECKUX 3al0IHUTENAX, O€TOHA KPYITHOIIOPUCTON CTPYKTYPBHI.

Hacrostmuii ¢BoI paBHIT HE COACPKUT TPEOOBAHUS IO TIPOSKTUPOBAHUIO CHEITUPUICCKIX KOHCTPYKIMH (ITYCTOTHBIC TUTUTHI, KOHCTPYKIIMH C TTOJPE3KaMH,
KamuTeN! U T.I1.).

2 HopmaTuBHbIE CCHLUIKH
B HacrosieM cBojie paBHII UCIIOIB30BAHBI CCHUIKU Ha CIIEAYIOLIUE HOPMATUBHBIE JJOKYMEHTHI:
CII 14.13330.2011 "CHwuII I1-7-81* CTpouTenbCTBO B CEiiCMHUUYECKHX paiioHax"
CIT116.13330.2011 "CHullI 1I-23-81* CranpHble KOHCTpYKIHN"
CII 20.13330.2011 "CHulI 2.01.07-85* Harpy3ku u Bo3aencTBus"
CIT 22.13330.2011 "CHulI 2.02.01-83* OcHoBaHus 31aHUN U COOpY>KEeHUI"
CII 28.13330.2012 "CHulI 2.03.11-85 3amura CTpOUTENBHBIX KOHCTPYKIUI OT KOPPO3UH"
CIT48.13330.2011 "CHulI 12-01-2004 Opranun3zamusi cTpouTenscTa”

CII150.13330.2012 "CHuII 23-02-2003 TenutoBas 3amura 3q0aHuii"



CII70.13330.2012* "CHull 3.03.01-87 Hecymiue u orpaxaaromme KOHCTPYKIUN'"

CIT 122.13330.2012 "CHull 32-04-97 TouHenu xene3H0A0POKHBIC U aBTOJOPOKHBIC"

CII 130.13330.2012* "CHuII 3.09.01-85 IIpon3BoacTBO COOPHBIX KEIE€300€TOHHBIX KOHCTPYKIMH U n31enuii”

CIT 131.13330.2012 "CHulI 23-01-99 CrpouTensHasi KIIMMaTOIOTHA"
I'OCT P 52085-2003 Onanyoxa. OO1mirie TeXHUUECKHue yCI0BHUS
I'OCT P 52086-2003 Onany6oka. TepMuHbl U onpeneneHus

I'OCT P 52544-2006 Ilpokatr apMmarypHbI cBapuBaeMblii mepuoaudeckoro mnpoduis kimaccoB A 500C u B 500C ans apmMupoBaHus Kene300€TOHHBIX
KOHCTPYKIUI

I'OCT P 53231-2008* beronsr. [IpaBuia KOHTPOJIS U OLIEHKH MTPOYHOCTH

I'OCT P 54257-2010 HanexHOCTh CTPOUTEIBHBIX KOHCTPYKIIMHA B OCHOBaHMUN. OCHOBHBIE TIOJIOKCHHS 1 TPEOOBAHUS

I'OCT 4.212-80 CIIKII. CtpoutenbctBo. beronsl. HomenknaTypa mokasarenei

I'OCT 535-2005 IIpokat copToBOii U (haCOHHBIN U3 CTaIH YTIEPOIUCTON OOBIKHOBEHHOTO KauecTBa. O0IIMe TEXHUUECKUE YCIOBUS.
I'OCT 5781-82 Cranb ropsiuekatanas i apMUPOBaHUS jKe1e300€TOHHBIX KOHCTPYKIUA. TexHuueckue ycnoBus.

I'OCT 7473-94* Cmecu 6eroHHble. TexHUYECKHE YCIOBHUS.

I'OCT 8267-93 1lle6enp u rpaBuii U3 MIOTHBIX TOPHBIX HOPOI VTSl CTPOUTENBHBIX paboT. TeXHUYECKue yCIOBUS.



I'OCT 8736-93 Ilecok yisi CTPOUTENBHBIX paboT. TeXHHUUECKHE YCIOBUSL.

I'OCT 8829-94 M3nenusi cTpOUTEIbHBIE JKEJI€300€TOHHbIE W OSTOHHBIE 3aBOJICKOTO M3TOTOBJICHUS. MeTO/Ibl HCIBITAaHUH HarpyxenueMm. [IpaBuia oneHku
MPOYHOCTH, )KECTKOCTH M TPEIIUHOCTONKOCTH.

I'OCT 10060.0-95 Betonsl. MeTo b1 onipeiesieHust MOpo30CcTORKOCTH. OCHOBHBIC TPEOOBAHHUS.

I'OCT 10180-90 beronsl. MeToap! ONpeIeIeHHsI POYHOCTH MO0 KOHTPOJIBHBIM 00pa3iiam.

I'OCT 10181-2000 Cmecu 6eToHHBIC. METO B! UCTIBITAHUS.

I'OCT 10884-94 Crans apMaTypHasi TepPMOMEXaHUYCCKH YIIPOYHECHHAS JUTS KeJIe300€TOHHBIX KOHCTPYKIMH. TeXHHUeCKne yCIOBHS.

I'OCT 10922-90 ApmaTypHbIe M 3aKJIaJHbIC W3/IENUs CBApHBIE, COCAMHEHHs CBapHBIC apMaTyphl W 3aKJIAIHBIX M3JIEIHAN KelIe300€TOHHBIX KOHCTPYKITHI.
OO0111e TeEXHUYECKHE YCIOBUS.

I'OCT 12730.0-78 beronbl. OOmme TpeOOBaHUS K METOJAM OMNPEACIICHUS TUIOTHOCTH, BJIAKHOCTH, BOJOIOTJIONICHHS, TOPUCTOCTH H
BOJIOHETTPOHHUIIAEMOCTH.

I'OCT 12730.1-78 betronbl. MeTon onpeeieHusl INTIOTHOCTH.
I'OCT 12730.5-84 betonbl. MeTo bl onpeiesieHHs BOIOHETTPOHUIIAEMOCTH.

I'OCT 13015-2003 H3znpenust xene300€TOHHbIE W OCTOHHBIC ISl cTpouTenbcTBa. OOmMe TexHuveckue TpeboBanus. [IpaBuia mpueMKH, MapKHUPOBKH,
TPAHCIIOPTHPOBAHUS U XPAHCHHUSI.

I'OCT 14098-91 CoenuHenus cBapHble apMaTyphl U 3aKJIaHbIX U3/IeJINH KeIe300€TOHHBIX KOHCTPYKLUH. TUIbI, KOHCTPYKLUS U pa3Mephbl.
I'OCT 17624-87 betoHbl. YIbTpa3ByKOBON METOJI ONIPEAEIEHHS TPOYHOCTH.
I'OCT 22690-88 betonsl. OmnpeneneHue NpoYHOCTH MEXaHMYECKUMH METOJaMH Hepa3pyIIAOIero KOHTPOJIS.

I'OCT 23732-79* Bona asist 6eTOHOB M pacTBOPOB. TeXHUYECKUE YCIOBHS.




I'OCT 23858-79 CoennHenusi cBapHbIE CTHIKOBBIE M TaBPOBBIE apMaTyphl JKEJI€300€TOHHBIX KOHCTPYKIMNA. YIIbTPa3BYKOBBIE METO/bI KOHTPOJISI Ka4ecTBa.
[IpaBuia mpuemMku.

I'OCT 24211-91* Jlo6aBku anst 6eToHOB. O0IIHE TEXHUISCKUE TPEOOBAHHUS.

I'OCT 25192-82 beronsl. Knaccudukarus u o0mue TeXHUIeCKHE TPEOOBAHHUS.

I'OCT 25781-83 ®opMsbI cTasibHBIE JJIS1 U3TOTOBIICHUS JKEI€300€TOHHBIX H3/1eMuid. TeXHUYeCKHe YCIOBHS.

I'OCT 26633-91 BeToHBI TsDKENbIe U METKO3EPHUCTHIE. TeXHUYECKUE YCIOBUSI.

I'OCT 27005-86 Betons! ierkue u staencteie. [IpaBuia KOHTPOJIS CpeTHEH TNIOTHOCTH.

I'OCT 27006-86 betonsr. [IpaBuna momgbopa cocTaBoB.

I'OCT 28570-90 betonsl. MeToap! onpeeneHus IpOYHOCTH 10 00pa3iiaM, 0TOOpaHHBIM M3 KOHCTPYKITHH.

I'OCT 30515-97 LiemenTsl. OOmIHE TEXHUYECKHUE YCIOBUS

[Ipumeuanue - IIpu Mosb30BaHUU HACTOSIIMM CBOJOM IIPaBMII 1€J€cOOOpa3HO NPOBEPUTH JIEHCTBHE CCHUIOYHBIX CTAaHAAPTOB M KJIACCU(UKATOPOB B
nH(OPMALMOHHON CcHCTeMe OOIIero IMoJb30BaHMA - Ha O(UIMAIBHOM caiiTe HalHMoHalnbHOro oprana Poccuiickoit denepanuu mo cTaHAapTH3alUH B CETH
HHTepHeT niu 1o eXeroaHo u3gaBaeMoMy HHGOPMAIIMOHHOMY yKa3aTtelno "HarmoHanpHble cTaHIapThI", KOTOPHIH onmyoimkoBaH Ha 01 ssHBaps TeKyiiero roja, 1
M0 COOTBETCTBYIOIIMM €KEMECSYHO M3JaBacMbIM HMH(OPMAIMOHHBIM YKa3aTessM, ONyOJIMKOBAHHBIM B TEKYIEM Tofy. Eciu cChbUIOYHBINH JOKYMEHT 3aMEHEH

(I/ISMCHCH), TO IPHU TIOJIB30BAHWU HACTOAIMIUM CBOAOM IIpaBUJI CICAYCT PYKOBOJACTBOBATHCA 3aMCHCHHBIM (I/ISMGHCHHHM) JOKYMCHTOM. Ecau ccelnouHbIi
AOKYMCHT OTMCHCH 0e3 3aMCHBbI, TO ITOJIO’KCHUEC, B KOTOPOM /laHa CCbLJIIKA HAa HEI'O, IIPUMCHACTCA B 4aCTHU, HC 3anaFI/IBaI-OI_I_[eI71 9TY CCBUIKY.

3 TepmuHBI 1 onpee/ICHUSs

B nacrosieM cBoae MMpaBHUJII IPUMCHATOTCS CICAYHOIIUC TCPMUHBI C COOTBETCTBYHOIIIMMU ONIPCACICHUAMMU:



3.1 ankepoBka apmartypbl: ObecrieueHre BOCHPUATHS apMaTypod IEHCTBYIOIIMX Ha HEe YCHJIMH IyTeM 3aBElCHHs €€ Ha OIpPENeNICHHYIO JUIMHY 32
pacueTHOE CEYEHHUE WM YCTPOMCTBA Ha KOHLAX CIIELUAJIbHBIX AaHKEPOB.

3.2 apMaTypa KOHCTPYKTHBHasi: ApMmarypa, ycTaHaBIHBaeMasi 6e3 pacueTra u3 KOHCTPYKTHBHBIX COOOpakeHUH.

3.3 apMaTypa npeaBapuTe/]IbHO HaNpsKeHHAas: ApMarypa, TOJydalolias HadalbHbIe (IIPEIBAPUTENbHBIC) HANPSHKEHHUS B MPOIECCE W3TOTOBIICHHS
KOHCTPYKIUH 70 MPUJIOKEHUS BHEIIHUX Harpy30K B CTaJUH dKCILTyaTaliu.

3.4 apmatypa padoyasi: Apmarypa, ycTaHaBIMBaeMas M0 pacyeTy,
3.5 3amuTHBIN c0ii 6eTona: TommuHa crost 6eToOHA OT TPaHM AIIEMEHTa 10 OJFKaNIIel TOBEPXHOCTH apMAaTypPHOTO CTEPIKHSI.

3.6 koHCcTpYKIMU OeToHHBIe: KOHCTPYKIIMM, BBIIOJHEHHbIE W3 OeToHa 0€3 apMaTypbl WM C apMaTypod, yCTaHaBIMBaeMOW IO KOHCTPYKTHBHBIM
COO00OpaXeHUSIM M HE YUUTHIBAEMOH B pacyeTe; pacueTHbIE YCUIIUS OT BCEX BO3AECUCTBUN B OETOHHBIX KOHCTPYKLHUAX JOKHBI ObITh BOCIIPHUHSITHI O€TOHOM.

3.7 KOHCTPYKUMH  JUcIiepcHO-apMupoBaHHble  ((puOpoGeToHHBIE, apMoueMeHTHbIe):  JKene300€TOHHBIE  KOHCTPYKIIMH,  BKIIFOYAOIIHE
JMCTIEPCHO-PACIIONIOKEHHBIE (PUOPBI TN MEJIKOSYEHCThIE CETKH U3 TOHKOM CTaJIbHOU MPOBOJIOKH.

3.8 KOHCTPYKUMHU 3KeJie300eToHHbIe: KOHCTpyKIMU, BBIMIOJHEHHbIE M3 OeToHa ¢ paboyeil U KOHCTPYKTUBHOW apMaTypoil (apMHUpOBaHHBIE OETOHHBIE
KOHCTPYKIIMH ): PACUETHBIC YCUIIHSI OT BCEX BO3JICHCTBUH B JKEJI€300€TOHHBIX KOHCTPYKIIHSIX JIOJDKHBI OBITh BOCIIPUHSTHI OETOHOM U pabodeit apMaTypowu.

3.9 KOHCTPYKIMH crajie:kesiezo0eronnblie: JKene300eTOHHBIE KOHCTPYKLUH, BKIHOYAKOIIHUE OTIUYHBIEC OT apMaTypHoﬁ CTaJin CTaJIbHbIC 3JJICMCHTHI,
pa60TanmI/Ie COBMECTHO C K€JIe300€TOHHBIMU DJIEMEHTAMMU.

3.10 koxppunHeHT apMUpPOBaHUA Keje300eToHA # : OTHOIICHHE IUIOMIAN CEUEHHUs apMaTypbl K pabodeil Tuiomaau cedeHus OeTOHa, BhIpaKEHHOE B
MPOLIEHTAX.

3.11 mapka GeToHa nmo BoJoHenpoHuuaemoctu ¥ : [lokazarenb NPOHUIIAEMOCTH OETOHA, XapaKTEPU3YIOMIMICS MaKCUMaIbHBIM JaBICHUEM BOJbI, IPU
KOTOPOM B YCIIOBUSIX CTaHJAPTHBIX UCTIBITAHUH BOJIa HE MPOHUKAET Yepe3 OETOHHBIN o0pasell.

3.12 MapkKka O0eToHa Mo MOpO3OCTOﬁKOCTH & . YcTaHOBIIEHHOE HOpMaMi MUHUMAJIBHOC YHCJIO NUKIIOB 3aMOPaKUBAHUSA U OTTaNBAHUSA 06pa3u013 66TOHa,
HCIBITAHHBIX 11O CTAHAAPTHBIM 0a30BBIM MCTOAaM, IMpHU KOTOPBIX COXPAHAKOTCA X IICPBOHAYATIBHBIC (I)PIL’\HKO'MGX@.HH‘IGCKI/IG CBOMCTBA B HOPMHUPYCMBIX IIpcaciIax.

3.13 MapkKka 0eToHA MO CaMOHAIPAKCHUIO Sp . YcraHOBJIEHHOE HOpMaMH 3HAUYCHHUC MPCABAPUTCIIBHOIO HAIIPSKCHHUA B 6CTOHC, MHa, CcOo31aBacMoro B



pe3yibTaTe ero pacuupeHus npu Kosppuurente npoaoiapHoro apmuposanus # =0,01.

3.14 mapka GeToHa mo cpeaHeili IJIOTHOCTH [): YCTaHOBIEHHOE HOPMAMM 3HAUEHHE IUIOTHOCTH, B KI/M - , GETOHOB, K KOTODHIM IPENbSBISIOTCS
TpeOOBAHUS IO TETIIOU30JIALIUH.

3.15 maccuBHAsi KOHCTPYKIUsi: KOHCTPYKIHS, JUIT KOTOPOW OTHOIICHHE TTOBEPXHOCTH, OTKPBITOM IS €€ BBICHIXaHUS, M<, K ee 00Bemy, M2, paBHO WM
MeEHbIIIE 2.

3.16 mopo3ocToiikocTh OeTona: CriocoOHOCTH OeTOHA COXPaHATH (HU3UKO-MEXaHHMYECKHE CBOMCTBA IMPH MHOTOKPATHOM IEPEMEHHOM 3aMOpPaXKMBAHUHU U
OTTauBaHUU, PETIIAMEHTUPYETCS MAPKOU 110 MOPO30CTOMKOCTH f .

3.17 nopmasnbHoe cedenune: CedeHnE dIIEMEHTA TUIOCKOCTHIO, EPIICHANKYISIPHON K €T0 MPOI0TBHON OCH.

3.18 nakonHoe cedyenue: CedyeHHE 3JIEMEHTA IUIOCKOCTHIO, HAaKJIOHHOW K €ro MPOJOJBHONH OCH W TEPHEHIUKYISIPHON BEPTUKAIBHON IUIOCKOCTH,
IIPOXOIALIEH Yepe3 OCh DIIEMEHTA.

3.19 nuoTHOCTHL OeToHa: XapakTepucTUka O€TOHA, paBHAs OTHOIICHHUIO €0 MacChl K 00bEeMY, perjIaMEeHTHPYETCSI MapKOU 10 CpeTHeN IIIOTHOCTH [

3.20 npeneabHoe ycuiaue: HaumOoiblee ycuiame, KOTOPOE MOXKET OBITh BOCIPUHSTO AJIEMEHTOM, €r0 CEUEHHEM IPU NPHHATBIX XapaKTEPUCTHUKAX
MaTepHaJIOB.

3.21 npouunaemocts OeroHa: CBOICTBO OeTOoHA MpoIycKaTh uepe3 ceOs ra3bl WIM KUAKOCTU MPU HAIWYUHU TpaJMeHTa JaBJieHHs (perjJaMeHTHUpYeTCs
MapKoil o BojoHenpoHunaemMoctu §¥ ) nubo obecrneunBaTh AMPPY3MOHHYIO TPOHUIIAEMOCTh PACTBOPEHHBIX B BOJIE BEIIECTB B OTCYTCTBUE I'PATUCHTA IaBICHUS
(periiaMeHTUPYeTCSI HOPMUPYEMBIMU BETMUMHAMU TUNIOTHOCTHU TOKA U 3JIEKTPUYECKOTO MOTEHIIMANA).

3.22 pabouas BbIcOTa ceyeHusi: PaccTosiHMe OT C:KaToOM rpaHu 3JEMEHTa JI0 EHTPa TSHKECTHU PACTSAHYTOM MPOJIOJILHOM apMaTyphI.

3.23 CaMOHaIPAXKECHUE OeToHa: HaprI)I(eHI/Ie CXKaTHA, BO3HHUKAKOIICC B OcToHE KOHCTPYKIUH TIpHU TBCPACHUHU B PE3YJIbTATC PACIIUPCHUA LIEMCECHTHOI'O

KaMHA B YCIIOBHUAX OT'PpaHUYCHUS STOMY PACIHUPCHHUIO, PETIIAMCHTUPYCTCA MapKOﬁ 0 CaMOHAITPS)KCHUIO Ny P

3.24 cThIKH apMaTypbl BHaXJIECTKY: COG,Z[I/IHeHI/Ie apMaTypHbIX CTCp)KHCfI no ux JJIHMHC 0e3 CBapKu MyTEM 3aBCACHUA KOHIA OAHOI'0 apMaTypHOI'O
CTCPIKHA OTHOCUTCIIBHO KOHIIA APYyroro.



4 O0mme TpedGoBaHMs K 0ETOHHBIM H KeJ1e€300eTOHHBIM KOHCTPYKIMAM
4.1 betoHHBbIE U KeT1€300€TOHHBIE KOHCTPYKIIUU BCEX TUIOB JOHKHBI YIOBIECTBOPSATH TPEOOBAHUSIM:

1o 0e30ITacHOCTH;

0 3KCIUTYyaTaIMOHHON TIPUTOTHOCTH;

10 JI0JITOBEUHOCTH;

a TAKXKEC JOIIOJIHUTCIIBHBIM Tpe60BaHI/I$IM, YKa3aHHI)IM B 3a1aHUU HA HpOGKTHpOBaHI/Ie.

4.2 JInst ymoBIETBOPEHHUs] TpeOOBaHUI MO OE€30MacCHOCTH KOHCTPYKIMH JOJDKHBI WMETh TaKHe HadajdbHBIE XapaKTEPUCTUKH, YTOOBI TPU Pa3IMIHBIX
pacueTHBIX BO3JCHCTBUAX B MPOLIECCE CTPOUTETLCTBA U SKCILTyaTalluy 3JaHUM U COOPYKEHUN OBLIIN MCKIIIOUEHBI pa3pylIeHHs JII000T0 XapaKTepa WK HapylleHUs
JKCILTyaTallAOHHOM MPUTOJHOCTH, CBSI3aHHBIE C IMPUYMHEHHWEM BpeJa JKM3HU WIM 3J0POBBIO I'PAXKJAH, UMYIIECTBY, OKPYXKAIOLIEH Cpele, KU3HU U 310POBBIO
YKUBOTHBIX U PACTCHUSIM.

4.3 Jlna ynoBIETBOPEHHs TPeOOBAHUN MO IKCIUTYaTAllMOHHOW MPUTOJHOCTH KOHCTPYKIMS JODKHA MMETh TaKue HaudajdbHbIe XapaKTEPUCTUKH, YTOOBI MpU
Pa3IMYHBIX PACYETHBIX BO3JCHUCTBUAX HE MPOUCXOIIIO 00pa3oBaHUE WM YPE3MEPHOE PACKPHITHE TPEIIMH, a TaKKe HE BO3SHHKAIU Ype3MEpHbIe NepeMenieHus,
KoJieOaHusl U JIpyrue MOBPEeXKICHHUs, 3aTPYIHSIONINE HOPMAJIbHYIO SKCIUTyaTaluio (HapylieHue TpeOOBaHUI K BHEIIHEMY BUIY KOHCTPYKIUH, TEXHOJIOTHYECKUX
TpeOOBaHUN TO HOpMaJIbHOU paboTe 00OPYIOBaHMS, MEXaHU3MOB, KOHCTPYKTUBHBIX TpeOOBaHUIl MO COBMECTHON paboTe 3JIEMEHTOB M JPYrHMX TpeOoBaHUIA,
YCTaHOBJICHHBIX MPU MPOEKTUPOBAHUN ).

B H606XOI[I/IMBIX ClIydyadX KOHCTPYKHOUH JOJIKHBI HMETb XapPAKTCPUCTUKU, O6eCHe‘II/IBaIOH_II/Ie Tpe60BaHI/I${ o TCIVIOU30JIAIUH, 3BYKOU3OJIIHU,
OMOJIOrHYECKOM 3aluTe U ApYyTrue Tpe6OBaHI/I$[.

TpeGoBanus 10 OTCYTCTBUIO TPELIUH MPEABABISAIOT K JK€I€300€TOHHBIM KOHCTPYKLHUSAM, Yy KOTOPBIX MPHU MOJTHOCTbIO PACTSIHYTOM CEYEHUHU JOJKHA OBITh
oOecrieyeHa HENPOHUIAEMOCTh (HAXOSIIMMCS TOJ JaBJIEHUEM >KMJKOCTH WM Ta30B, MCIBITHIBAIOLUIMM BO3ACUCTBHE pPaJUallUd M T.N.), K YHHUKAJIbHBIM
KOHCTPYKIUSAM, K KOTOPBIM NPEABSABISAIOT MOBBIIIEHHbIE TPEOOBaHUS MO JOJITOBEYHOCTH, a TaKXKe K KOHCTPYKIUSAM, SKCIUTyaTHUPYEMbIM B arpecCHUBHOM cpeJie B
ciydasx, ykazanubsix B CIT 28.13330.

B ocTanbHbIX XKene300€TOHHBIX KOHCTPYKIMSAX 00pa3oBaHHE TPEIIMH JOMYCKaeTCs, M K HUM MPEeIbsIBISAIOT TPeOOBaHMS IO OrPAaHUYEHUIO IIUPUHBI
PaCKpBITHS TPEIIHH.



4.4 J1nst ynoBIETBOPEHUS TPeOOBAHUH 10JITOBEYHOCTH KOHCTPYKIIHS JI0JDKHA UMETh TaKUE HayaJIbHBIE XapaKTEePUCTHKH, YTOOBI B TEYCHHE YCTAaHOBICHHOTO
JUTATETFHOTO BPEMEHU OHAa YIOBIIETBOpsuIa ObI TPEOOBaHMAM IO OE30MACHOCTH W AKCIUTyaTAIMOHHOW NPUTOAHOCTH C yYETOM BIIMSHHUS Ha T€OMETPUYECKHE
XapaKTEPUCTUKN KOHCTPYKUMH M MEXaHWYECKHE XapaKTEPUCTHKH MaTepHalOB Pa3JIMYHbIX PACUYETHBIX BO3JAECHCTBUN (JUIMTEIBHOE BO3AECUCTBUE HArPY3KH,
HEOJIaronpusTHBIE KIMMAaTHYECKUE, TEXHOJOTUYECKUE, TEeMIIEpaTypHbIE W BIKHOCTHBIC BO3/ICHCTBHS, IONEPEMEHHOE 3aMOPKUBAHHE M OTTaWBaHHE,
arpeccuBHbIEC BO3JCHCTBUS U JIp.).

4.5 be3onacHOCTb, 3KCIUTyaTallMOHHAs! IPUTOTHOCTD, JOJITOBEYHOCTh OETOHHBIX U jK€JI€300€TOHHBIX KOHCTPYKLUI U APYrue ycTaHaBIMBaeMble 3aJaHUEM Ha
MIPOEKTUPOBaHKE TPEOOBAHUS JOJKHBI ObITh 00€CTIEYEHbI BBITOJIHEHUEM:

TpeOoBaHU K OETOHY U €r0 COCTABJISIONINM;

TpebOBaHUM K apMaType;

TpeOOBaHUH K pacueTaM KOHCTPYKLIUM;

KOHCTPYKTHUBHBIX TpeOOBaHMIA;

TEXHOJIOTHYECKHUX TPeOOBaHMIl;

TpeOOBaHUM MO HKCIUTYaTAIUH.

TpeGoBanus mo Harpy3kaM M BO3JCHCTBHSM, MpeAeTy OTHECTOMKOCTH, HEMPOHHUIIAEMOCTH, MOPO30CTOMKOCTH, MpeAeibHbIM IMOKazaTelsM Aedopmariuii
(mporubam, nepeMenieHusIM, aMIUIUTYAe Kojie0aHui), pacueTHbIM 3HAYEHHSIM TEMIIepaTypbl HapY>KHOTO BO3JyXa M OTHOCHTEIHHOW BIAKHOCTH OKpPYKarolei
Cpelibl, M0 3aIIUTE CTPOUTEIbHBIX KOHCTPYKLIMM OT BO3JIEUCTBUS arPECCUBHBIX CPEIl U Ap. YCTAHABIMBAKOTCSA COOTBETCTBYIOIIMMU HOPMAaTUBHBIMU JJOKYMEHTAMHU
(CIT20.13330, CII 14.13330, CIT 28.13330, CIT 22.13330, CII 131.13330, CII 122.13330).

4.6 [Ipy mpoekTUpOBaHUM OETOHHBIX U JKENE300€TOHHBIX KOHCTPYKIMN HAIEKHOCTh KOHCTPYKUIMH ycraHaBiauBaioT corinacHo ['OCT P 54257
MOJIYBEPOSTHOCTHBIM METOJIOM pacyeTa MyTeM HCIOJIb30BaHUS PACUETHBIX 3HAUEHUN HArpy30K W BO3JCHCTBHIA, PACUETHBIX XapaKTEPUCTHK OETOHA U apMaTyphl
(MM KOHCTPYKUMOHHOW CTajH), OMPENENIeMbIX C MOMOIIBI0 COOTBETCTBYIOIIMX YACTHBIX KOA(PUIIMEHTOB HAJIEKHOCTH MO HOPMATHBHBIM 3HAYEHUSM ATHX

XapaKTCPUCTHUK, C YUIECTOM YPOBHA OTBETCTBCHHOCTHU 3JaHUN U COOPY)KCHI/II\/'I.

HOpMaTI/IBHBIe 3HA4YCHUA HAIrpy30K U BOSHCﬁCTBHﬁ, 3HA4YCHUA KOB(I)(I)I/II_[I/ICHTOB HAACKHOCTU IO HArpyske, KOZ—)(I)(I)I/II_II/ICHTOB HaACKHOCTH IO HAa3HAYCHHIO
KOHCprKHHﬁ, a TaKXKC JCJICHHUC HArpy3okK Ha IIOCTOAHHBIC W BPCMCHHBLIC (,ZUII/ITCJ'ILHLIC n KpaTKOBpCMCHHBIC) YCTaHaBJIMBAKOT COOTBCTCTBYHOILIUMUA



HOPMAaTUBHBIMH JJOKyMEHTaMU JJis1 CTpouTesbHbIX KoHCTpykiuiil (CI1 20.13330).

PacueTrHple 3HaUE€HUS HATPY30K U BO3JACHCTBUI MPUHUMAIOT B 3aBUCUMOCTH OT BHJIAa PACUETHOTO MPENEIIEHOTO COCTOSIHUS U PaCU€THOM CHUTYaIIHH.

YpoBeHb HAZIGKHOCTH PACUYETHBIX 3HAUCHUH XapaKTEPUCTHK MAaTEPHAJIOB YCTAHABIMBAIOT B 3aBUCHMOCTH OT PAacdYe€THOHW CHUTyallud W OT OINACHOCTH
JTOCTHKEHHSI COOTBETCTBYIOIIETO TMPENEIIbHOTO COCTOSIHASL W PEryJUpYIOT 3HaueHHeM Kod(pQHUIMEHTOB HAJS)KHOCTH IO OeTOHy W apmarype (i

KOHCTPYKIIMOHHOMW CTalHn).

Pacuer OETOHHBIX H KeJIe300€TOHHBIX KOHCTPYKIH/If/'I MOXHO HOPOU3BOJAUTL 10 3aJJaHHOMY 3HAYCHHUIO HAAC)KHOCTH Ha OCHOBE IIOJIHOTO BCPOATHOCTHOI'O
pacucTa npu HAJINIUU JOCTATOYHBIX JaHHBIX 00 U3MEHYHMBOCTH OCHOBHBIX (baKTOpOB, BXOJAIIMUX B PACUYCTHBLIC 3aBUCUMOCTH.

5 TpeboBaHuA K pac4yeTy 6@ TOHHbIX U Xene300eTOHHbIX KOHCTPYKLUN

5.1 O0umue mo10:KeHUA
5.1.1 PacueTbl OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIUH CIEAyeT MPOM3BOAWTH B cooTBeTcTBHM ¢ TpeboBanusmu ['OCT 27751* mo npenenbHbIM
COCTOSIHUSIM, BKJTFOYAIOIIUM:

IpeaACIbHBIC COCTOAHUS HepBOﬁ rpynisl, IPpUBOAAIINE K TOJTHOM HCIIPUTOOHOCTH SKCILTyaTallun KOHCprKHHﬁ;

IpCeaACIbHBIC COCTOSAHUS BTOpOﬁ TPpYIIIIbI, 3aTPYAHAOMINMEC HOPMAJbHYIO OSKCILTyaTalluio KOHCpr'KI_II/Iﬁ WM YMCHBIIAKOIHNE OOJTOBCUYHOCTDH 3JaHuN U
COOp}I)KCHI/II‘/'I IO CPAaBHCHUIO C IPCAYCMATPUBACMBIM CPOKOM CJ'Iy>K6bI.

PacdeTsl 10JDKHEL obecneynBaTh HAJCKHOCTh 3[IaHUM WU COOPY)KCHI/Iﬁ B TCUCHHUC BCCTO CpOKa HX CJ'Iy>K6BI, a TaKXC Ipu IMPOU3BOIACTBC pa60T B
COOTBETCTBHH C Tpe6OBaHI/I$IMI/I, NpEaABABISICMbIMU K HUM.

PacueTtsl no MpeACIIbHBIM COCTOSIHUAM HepBOﬁ TpPYIIIbBI BKJIFOYAKOT:

pacucT 1o MpOYHOCTH,



pacyer 1o ycroMuuBoCT! (POPMBI (11 TOHKOCTEHHBIX KOHCTPYKIINN);

pacuer o yCTOMYMBOCTHU MOJIOKEHUS (ONIPOKUIBIBAHUE, CKOJIbKEHUE, BCILILIBAHUE).

PacdeTs! o MpoYHOCTH OETOHHBIX U )KEJIe300€TOHHBIX KOHCTPYKIUH CIIeAyeT MPOU3BOANTE U3 YCIOBUS, TI0 KOTOPOMY YCHIIHS, HANPSDKEHUS U AehopMaIiiu
B KOHCTPYKLHUAX OT Pa3jIMYHbIX BO3JACUCTBUN C y4ETOM HAYaJIbHOI'O HAIPSLKEHHOTO COCTOSIHMS (IIpelHAnpspKeHUe, TEMIEpaTypHble U Jpyrue BO3JIEHCTBUS) HE

AOJDKHBI IPEBBINIATE COOTBECTCTBYIOIIUX 3Ha‘-ICHI/II\/’I, YCTaAHOBJICHHBIX HOPMAaTHBHBIMH JOKYMCHTaAMMU.

Pacuersl no ycroitunBocTH (POpMBI KOHCTPYKIIMH, @ TaKXK€ MO YCTOWYMBOCTH MOJIOXKEHUS (C yU€TOM COBMECTHOM pabOThl KOHCTPYKIIMM U OCHOBAHHUS, UX
ne(pOpMalMOHHBIX CBOICTB, CONPOTHUBIIEHUS CJBUTY MO KOHTaKTy C OCHOBaHMEM M JIPYIMX OCOOEHHOCTEW) CleAyeT MPOU3BOAMUTH COIJIACHO YyKa3aHUSIM
HOPMAaTUBHBIX JOKYMEHTOB Ha OT/IEIbHbIE BUbI KOHCTPYKIIHII.

B HeoOXonuMMBIX cilydasix B 3aBHCHUMOCTH OT BHMJAa U HA3HAYEHMs] KOHCTPYKUUHU JIOJKHBI OBITh MPOWU3BEACHBI pacdeThl MO MpPENelbHBIM COCTOSIHUSIM,
CBSI3aHHBIM C SIBJICHUSIMH, IIPU KOTOPHIX BO3HHKAET HEOOXOAMMOCTh IMPEKpAIeHHs SKCILTyaTalluu 3JaHUsl U COOPYKEHHUs (Upe3MepHble nedopMallii, CABUTU B
COEIMHEHUSIX U APYTUEe SIBICHUS).

Pacuertsl o npeienbHBIM COCTOSHUSIM BTOPOM MPYIIIbI BKIIFOYAIOT:
pacuer o 06pa30BaHUIO TPELIUH;

pacuer 1o pacKpbITUIO TPEILUH;

pacuet 1o aedopManusm.

Pacyer OETOHHBIX M KeJIe300€TOHHBIX KOHCTPYKIIUNA IO 00pa30BaHUIO TPELIUH CIEAYET MPOU3BOJUTH U3 YCIOBUS, [0 KOTOPOMY YCHIIWS, HAMPSDIKEHUS WU
negopManuu B KOHCTPYKIMSIX OT pPa3iMYHbIX BO3JCHCTBUN HE [IOJDKHBI TMPEBBIINIATH COOTBETCTBYIOIIUX HUX MPEICNIbHBIX 3HAYEHUN, BOCIPHUHHMAEMBIX
KOHCTPYKIUEH npu 0Opa3oBaHUU TPEIIKH.

Pacuer jxen1e300eTOHHBIX KOHCTPYKIMHA MO PacKpPBITHIO TPEIIMH MPOM3BOJAT U3 YCIOBHS, MO KOTOPOMY IIMPHUHA PACKPBITUS TPEUIMH B KOHCTPYKLUHU OT
pasNUYHBIX BO3JEHCTBUI HE JNOJDKHA MPEBBIIIATh MPEAENbHO JOMYCTUMBIX 3HAYEHMH, YCTAHABIMBAEMbIX B 3aBHCHMOCTH OT TpeOOBaHHM, MpPeAbsSBISEMBIX K
KOHCTPYKIIMH, YCIOBUN €€ SKCIUTyaTalllH, BO3JICHCTBUS OKPYXKaIOIIEeH cpe/ibl M XapaKTepUCTUK MAaTEePHUaIOB ¢ yUeTOM OCOOCHHOCTEH KOPPO3HMOHHOIO MOBEICHUS
apMaTypsbl.

PacueT OETOHHBIX M KEI€300C€TOHHBIX KOHCTPYKLII/Iﬁ 110 ,[[C(I)OpMaI_[I/IHM CJICAyCT MPOU3BOAUTHL U3 YCIOBUSA, MO KOTOPOMY HpOFI/IGBI, YIJIbl 110 BOpOTa,



HepeMeH_ICHI/ISI nu aMHJII/ITy,Z[BI KOHGGaHI/IH KOHCprKI_[I/Iﬁ oT pa3J11/1quIx BO3ﬂ€ﬁCTBHﬁ HC IOJDDKHBI HpeBBIH_IaTb COOTBGTCTBYIOH_[I/IX Hpel[eJIBHO I[OHyCTI/IMbIX
3HAYEHUIL.

Jnist KOHCTPYKIMI, B KOTOPBIX HE JOITyCKaeTCsi 00pa3oBaHUE TPEIIWH, JOJDKHBI OBITh 00eCTIedeHbl TPEOOBaHMs 10 OTCYTCTBHIO TpemuH. B sTOM ciydae
pacyeT o pacCKphITUIO TPEIINH HE TPOU3BOLIAT.

Jljis OCTaJIbHBIX KOHCTPYKLUHUH, B KOTOPBIX JIOMyCKaeTcsi 0o0pa3oBaHME TpPEIIMH, pacdeT Mo OOpa30BaHUIO TPEIIMH MPOU3BOAIT JIs OIpENEICHUS
HEO0OXO0IMMOCTH pacyeTa M0 PACKPhITHIO TPEIIMH U YUeTa TPELIUH MpU pacuere 1o AeGopMaiusim.

5.1.2 Pacyer OETOHHBIX M KeNe300€TOHHBIX KOHCTPYKIMH (JMHEWHBIX, TIOCKOCTHBIX, MPOCTPAHCTBEHHBIX, MACCHUBHBIX) MO MHPEIACTHHBIM COCTOSHHIM
MEepPBOM U BTOPOU Py MPOU3BOIAT MO0 HAIPSHKEHUSIM, YCHIIUSAM, AeopMalysM U IepeMelIeHUsIM, BBIYUCIEHHBIM OT BHEUIHUX BO3/IEHCTBUN B KOHCTPYKLUAX U
oOpa3yeMbIX MMM CHCTEMax 3[JaHUIl U COOPY)XEHHH C ydyeroM (u3nueckoi HeIMHEeWHOCTH (Heynpyrux nedopmanuii 6eToHa W apMaTypbl), BO3MOKHOTO
o0pa3oBaHUs TPEHIMH U B HEOOXOJTUMBIX CIIydasX - aHU30TPOIHMH, HAKOIUICHUS MOBPEXKICHUN M reoMeTpUYecKOW HelWHEeWHOCTH (BiusHHE nedopManuil Ha
W3MEHEHHE YCUIINI B KOHCTPYKIIUSX).

OuU3NYeCcKyt0 HETMHEHHOCT, U aHU30TPOINHIO CJENyeT YYHUTHIBAaTh B OMPEICISAIONIUX COOTHOIIEHUSX, CBS3BIBAIOIIMX MEXIy COOOW HampsbKeHUs |
negopManuu (UM YCUIUS U IEpEeMELIEHHS ), a TAKKE B YCIOBUSX MPOYHOCTH U TPEUIMHOCTOMKOCTH MaTepuaa.

B craTtuuecku HeonpeaeauMbIX KOHCTPYKIHUSIX CIAEAYyeT YUYUTHIBATh MepepacipeieieHle YCHINN B 3JIeMEHTaX CUCTEMbI BCIIEACTBHE 00pa30BaHUs TPEIIUH U
pa3BUTUS HEynpyrux aedopmanuii B 6eToHe U apMaType BIUIOTh O BOSHUKHOBEHHUS IMPEIEIHOTO COCTOSHUS B AyieMeHTe. [lpu oTCyTCTBUM METOJOB pacyera,
YVUUTBHIBAIOIINX HEYNPYrue CBOMCTBA >Kelne300eTOHA, a TakKe JUIsl MPEABAPUTENBHBIX PACYETOB C YUYETOM HEYNPYTrUX CBOWCTB JKeIe300€TOHA YCUIUS U
HANpPSDKEHUS B CTAaTUYECKU HEONMPEACTUMBIX KOHCTPYKIUSX M CHUCTeMax JOMYCKaeTCs OMpPENeNsTh B MPEINOJIOKEHUU YIPYrol paboThl Kejie300eTOHHBIX
aneMeHToB. [lpu 3TOM BiusiHUE (U3NYECKOW HETMHEWMHOCTH PEKOMEHAYETCS YYMTHIBATh MyTEM KOPPEKTUPOBKU DPE3Yy/IbTATOB JMHEHHOTO pacueTa Ha OCHOBE
JTAHHBIX SKCIIEPUMEHTAJIbHBIX UCCIEAOBAHNM, HEIMHEHHOTO MOJICIIMPOBAHHUSI, PE3yIbTATOB pacueTa aHAIOTUYHBIX 0OBbEKTOB U IKCIEPTHBIX OLICHOK.

HpI/I pacyeTe KOHCTPYKI_[I/Iﬁ 10 IIPOYHOCTH, ,He(i)OpMaL[I/ISIM, o6pa30BaHmo M PpAaCKPBITHIO TPCHIMH HAa OCHOBC MCTO/Ja KOHCYHBLIX 3JICMCHTOB AOJDKHBI OBITh
IMPOBEPCHBbI YCJIOBUS HNPOYHOCTHU U TPGMHHOCTOﬁKOCTH A BCEX KOHCYHBIX JJICMCHTOB, COCTABJIAKOIINUX KOHCTPYKIUIO, a4 TAKXKC YCIIOBHUSA BO3HHKHOBCHUS
YPC3MCPHBIX HepeMeH_IeHI/Iﬁ KOHCTPYKIIUH. HpI/I OLCHKE IMPCACIBbHOIO0 COCTOSHHUA II0 IMPOYHOCTHU HOITYCKACTCs I10JIaraTb OTHACJIBHBIC KOHCYHBIC 3JICMCHTHI
pa3spymi€eHHbIMHA, €CJIW JTO HE BJICUCT 3a coboii pOrpeCCUPYIOIICTO pa3pymICHUA 3JaHUA WM COOPYKCHHA, WU IO HCTCUCHUU JIeNCTBUSA paCCManHBaeMOﬁ
Harpy3ku sKCIIryaTalluOHHAass NpUroAHOCTD 3AaHU UIIN COOPYKCHUS COXPAHACTCA UIIU MOKET OBITh BOCCTAHOBIICHA.

Omnpenenenue npeAeabHbIX yCWIMA U AedopMalii B OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIMSX CIelyeT HMPOU3BOAUTh Ha OCHOBE PACUETHBIX CXEM
(Mozeneii), HanOosee OIM3KO OTBEYAIOUIUX pEATbHOMY (PU3MUECKOMY XapakTepy paOoThl KOHCTPYKUMH W MaTepHalloB B pacCMaTPUBAEMOM IIpeJeIbHOM
COCTOSIHUU.



Hecymiyro cmocoOHOCTh Kene300€TOHHBIX KOHCTPYKIMH, CIIOCOOHBIX MpEeTepIieBaTh JIOCTAaTOYHBIC IUIACTHYECKHE nedopManuu (B YaCTHOCTH, MPH
MCIO0JIb30BAHNHU apMATYPhI ¢ (PU3UYECKUM IIPEICIIOM TEKYUECTH ), TOIMYCKACTCSI ONPEACIATH METOJOM MPEICTHHOTO PABHOBECHS.

5.1.3 Ilpu pacyerax OETOHHBIX H JKEJI€300€TOHHBIX KOHCTPYKLHUH MO MPEACTHHBIM COCTOSIHUSM CIEAYET pacCMAaTPHBATh Pa3IMYHbIC PACUETHBIC CUTYAINH B
cootBercTBUU ¢ ['OCT P 54257, B TOM uncIie CTaluu U3rOTOBJICHUS, TPAHCIIOPTUPOBAHNS, BO3BEJCHHUSI, SKCILTyaTalllK, aBapuiiHbIE CUTYaIlMH, a TAKXKe Moxap.

5.1.4 PacueTbl OETOHHBIX M K€I€300€TOHHBIX KOHCTPYKIUH CJIE€IyeT MPOU3BOJIUTH Ha BCE BUJbI HArpy30K, OTBEYAIOIUX (PYHKIMOHAIBHOMY Ha3HAYCHUIO
3MaHUM M COOPYXEHUW, C YYETOM BIMSHUS OKPYXKAIOMIEH cpenbl (KIMMAaTHYECKUX BO3JIEHCTBHM M BOABI - I KOHCTPYKIHM, OKPYKCHHBIX BOJIOH), a B
HEOOXOIMMBIX CIIydasix - C y4ETOM BO3JIEHCTBHUS MOXKapa, TEXHOJIOTMYECKUX TEMIIEPaTYpHbIX U BIIQAKHOCTHBIX BO3AECWCTBUN U BO3AEUCTBUN arpecCHUBHBIX

XUMHYECKUX CpEL.

5.1.5 Pacuerpl OETOHHBIX M KEIE300€TOHHBIX KOHCTPYKIIMH MPOU3BOMAT Ha JCHCTBHE HM3THOAIOIIMX MOMEHTOB, MPOJOJILHBIX CHJI, TMOMEPEYHBIX CHUI U
KPYTSIINX MOMEHTOB, a TAaK)K€ Ha MECTHOE JICHCTBUE HATPy3KH.

5.1.6 IIpu pacuere 351eMeHTOB COOPHBIX KOHCTPYKIMI Ha BO3/AEHCTBUE YCUIIMM, BOSHUKAIOIINX IIPU UX MOAbEME, TPAHCIIOPTUPOBAHUU U MOHTAaXe, Har py3Ky
OT MAaccChl 3JIEMEHTOB CJIeIyeT MPUHUMATh C KO3()(PUIIMEHTOM THHAMUYHOCTHU, PaBHBIM:

1,60 - mpu TpaHCTIOPTUPOBAHKH,

1,40 - nmpu nogbeMe 1 MOHTAXKE.

JlommyckaeTcsi mpuHUMAaTh 00Jiee HU3KKE, 000CHOBAHHBIC B YCTAHOBJICHHOM IOPS/IKE, 3HAYCHUS KOA(P(GUIIMEHTOB THHAMUYHOCTH, HO HE HIKe 1,25.

5.1.7 Tlpu pacyerax OCTOHHBIX W KeJE300CTOHHBIX KOHCTPYKIUH CIIEIyeT YYUTHIBATH OCOOCHHOCTH CBOWMCTB pa3jIMYHBIX BHJIOB OCTOHA M apMaryphl,
BIIMSIHHSI HA HUX XapakTepa Harpy3KH U OKPYKaIoIIeH cpe/pl, CHOCOO0B apMHUPOBaHUs, COBMECTHOCTh Pa0OThI apMaTyphl U OeTOHA (TIPH HAIMYMU U OTCYTCTBUU

CLCIUICHUA apMaTyphI C 66TOHOM), TCXHOJIOTHIO U3I'OTOBJICHUA KOHCTPYKTHBHBIX THIIOB ’KeJ1e300€ TOHHBIX DJIEMEHTOB 3,Z[aHI/II71 n COOPY)KSHHﬁ.

5.1.8 Pacuer npenBapuUTeNIbHO HANPSDKEHHBIX KOHCTPYKIUI ClieyeT MPOU3BOANTE C YU€TOM HAayallbHBIX (IIPEBapUTENIbHBIX) HAPsHKeHUH U aedopmaluii B
apMaType u 0eToHe, TOTeph NMPEIBAPUTEIHHOTO HAMPSKEHUS U 0COOEHHOCTEH Nepeaun NpeiBapuTeIbHOTO HAMPSKEHHsI Ha OETOH.

5.1.9 B MOHOJIUTHBIX KOHCTPYKIUAX JOJIZKHA OBITH OOecCITeueHa MPOYHOCTE KOHCTPYKIHHU C YUCTOM pa60LII/IX IBOB 6eTOHI/IpOBaHI/Iﬂ.

5.1.10 IIpu pacuere CcOOPHBIX KOHCTPYKLUMH JIOJDKHAa OBITH oOecredeHa MNPOYHOCTh Y3JOBBIX M CTBHIKOBBIX COIPSDKEHHH COOPHBIX 3JIEMEHTOB,



OCYIICCTBJICHHBIX ITYTEM COCAMHCHUA CTAJIbHBIX 3aKJIaJHBIX IIeTaJIGfI, BBIITYCKOB apMaTypbl 1 3aMOHOJIMYMUBAHUS 0OeTOHOM.

5.1.11 Ilpu pacuere MJIOCKMX W TNPOCTPAHCTBEHHBIX KOHCTPYKIMM, IOJBEPraeMbIX CHUJIOBBIM BO3ACUCTBUSM B JBYX B3aUMHO MEPHEHAUKYISPHBIX
HaIlpaBJICHUAX, PACCMAaTPUBAIOT OTACIIbHBIC, BBIICICHHBIE M3 KOHCTPYKLIHMM IIOCKHE WM IPOCTPAHCTBEHHBIE MAJble XAPAKTEPHBIE 3JIEMEHTHI C YCHWIMAMHU,
JNEUCTBYIOUIMMU 110 OOKOBBIM CTOpPOHAM 3jeMeHTa. [Ipyu Hamuuuu TPemUMH 3TH YCHWIMS ONPECIISIOT C YYETOM PAcIlOIONKEHHs! TPELIUH, KECTKOCTH apMaTypbl
(0CeBOM M TAHTCHIMAIBHOM), )KECTKOCTH OeToHa (MeX/Iy TPeIIMHAMH U B TPEIIMHAX) U IPYTUX 0cOOeHHOCTEH. [Ipy OTCYTCTBHM TPEIIMH YCHIIN I OTIPEACIISIIOT KaK
JUI CIUIOUIHOTO TeNa.

JlomyckaeTcs Mpy HAJIMYUU TPEIIUH ONPEAEIATh YCUIIUS B IPEANOJI0KEHUU YIPYToi paboThI 5Kee300€TOHHOTO AJIEMEHTA.

Pacuer anemMeHTOB ciielyeT Npou3BOAUTh O HaNOOJIee OMACHBIM CEYEHUSIM, PACIOJI0KEHHBIM 01 YTJIOM 10 OTHOILIEHUIO K HAIlPaBJICHUIO JEHCTBYIONIUX Ha
3JIEMEHT YCWJIMM, Ha OCHOBE PacueTHBIX MOJENIed, YIUTHIBAIOIIMX pabOTy pacTIHYTON apMaTypsl B TpEeIIMHE U paboTy OETOHA MEXAY TPElIMHAMH B YCIOBHUSAX
IIJIOCKOTO HAIPSHKEHHOTO COCTOSTHUS.

5.1.12 PacueT MmJIOCKMX W TMPOCTPAHCTBEHHBIX KOHCTPYKIMHA HOIMYCKAaeTCsl MPOW3BOAMTH IS KOHCTPYKIIMM B II€JIOM HAa OCHOBE MeETOIa MPEIeTHHOTO
paBHOBECHS, B TOM YHCJIE C Y4€TOM J€(POPMHUPOBAHHOIO COCTOSIHUS K MOMEHTY pa3pyLeHHs.

5.1.13Tlpu pacuere MacCHUBHBIX KOHCTPYKIMH, MOJIBEPra€MbIX CHUJIOBBIM BO3JIEHCTBUSM B TpEX B3aUMHO MEPHEHAUKYISIPHBIX HAMpaBICHUSIX,
paccMaTpuBalOT OT/AEIbHbIC BBIIEICHHbIE U3 KOHCTPYKIIMHU Majible 00bEMHbIE XapaKTepHbIEC JIEMEHTHI C YCUIUSAMU, JIEHCTBYIOIIMMHU MO IpaHsIM dieMeHTa. [lpu
3TOM YCUJIUS CJIEyeT ONPEENIATh Ha OCHOBE MPEANOChUIOK, aHAIOTUYHBIX MPUHATHIM IS IUIOCKUX 3JeMeHTOB (cM. 5.1.11).

Pacuert simemenToB CJICAYCT MMPOU3BOAUTD I10 Han0oJjee OMmacHbIM CCUYCHUAM, PpaCIIOJIOKEHHBIM IO YIJIOM IO OTHOIICHHUIO K HAIIPaBJICHUIO ,HGIZCTBYIOH.IPIX Ha
QJICMCHT YCPIHHI;'I, Ha OCHOBE PAaCUCTHBIX MOHeHeﬁ, YUYUTBIBAOI X pa60Ty OeToHa U apMaTyphbl B YCJIIOBUAX 00BEMHOTO HAIpsZKEHHOI'0 COCTOSIHUA .

5.1.14 ]Ins KOHCTPYKUMH CIIOKHON KOH(Urypanuu (Hampumep, MPOCTPAHCTBEHHBIX) KPOME pPACUYETHBIX METOJIOB OIEHKHM Hecylleld CIOCOOHOCTH,
TPEUIMHOCTORKOCTHU U JIEOPMATUBHOCTH MOTYT OBITh HCIIOJIb30BaHbBI TAKIKE PE3YIbTAThl UCIIBITAHUS (PU3HUECKIX MOJICIICH.

5.2 TpeGoBaHus K pacyery 0€TOHHBIX H 7KeJIe300€TOHHBIX 3JIEMEHTOB 110 IIPOYHOCTH
5.2.1 PacueTr GETOHHBIX H KeJI€300€TOHHBIX YIEMEHTOB M0 IPOYHOCTH MPOU3BOIAT:

110 HOPMAJIBHBIM CEYEHUsSIM (TIpH ASUCTBUH M3rMOAIONIMX MOMEHTOB M MPOJOJBHBIX CHJI) - 0 HEIMHEHHOH aedopMaliioHHON Moaenu. J{Jst IpoCThIX THIIOB
KeNe300€TOHHBIX KOHCTPYKIUH (IPSMOYTOJIbHOTO, TaBPOBOTO U JIBYTaBPOBOI'O CEUEHHH C apMaTypoOH, pacloioKeHHON Y BepXHEH M HIKHEH rpaHeil ceueHus)



AOIIYCKACTCs BBIIIOJHATL PACUCT 110 MPCACIIbHBIM YCUIINAM,

10 HAKJIOHHBIM CEYEHUSIM (IIPU IEHCTBUM MONEPEYHBIX CHUJ), 10 IPOCTPAHCTBEHHBIM CEYEHMSIM (IIPU JEMCTBUM KPYTSIIUX MOMEHTOB), HA MECTHOE JIEUCTBUE
Harpy3ku (MECTHOE C)KaTue, MPOo/IaBIMBaHUE) - 110 NPEAETbHBIM YCUIIUSAM.

Pacuer mo mpoyHOCTH KOPOTKHX >KEJIE300€TOHHBIX 3JIEMEHTOB (KOPOTKMX KOHCOJEH M JPYTrUX 3JIE€MEHTOB) MPOU3BOIAT HA OCHOBE KapKAaCHO-CTEPIKHEBOU
MO/IENH.

5.2.2 Pacyer mo MpPOYHOCTH OETOHHBIX M JKEJIE300C€TOHHBIX AJIEMEHTOB IO MPEACTbHBIM YCHUJIMSIM TPOM3BOIAT W3 YCIOBHS, YTO YCHJIME OT BHEIIHUX

HArpy30K M BO3JIEHCTBHMI & B PacCMaTpPUBAEMOM CEYEHHMH HE JIOJDKHO HPEBBIIIATH MPEATLHOIO YCHINS k¢ , KOTOpoe MOXKET OBITh BOCIPHUHATO SJIEMEHTOM B
3TOM CEYECHHH

F<Fy. (5.1)
PaC‘IeT 6CTOHHI)IX 3JICMCHTOB I10 HpO‘IHOCTI/I

5.2.3 BeToHHBIE AIIEMEHTH B 3aBUCHMOCTH OT YCIOBHHA MX pabOThl W TpeOOBaHWM, MPEIBSBISIEMBIX K HHUM, CIEIyeT PacCUMTHIBATh MO HOPMaJbHBIM
CEUYCHHSM 10 MPeIeTbHBIM YCHIusIM 0e3 yuera (cM. 5.2.4) unu ¢ yuetom (cM. 5.2.5) conmpoTUBIICHUS O€TOHA PACTSHYTOM 30HBI.

5.2.4 be3 yuera CONpPOTHBICHUS OETOHA PACTAHYTOW 30HBI MPOU3BOJAT pacueT BHEIEHTPEHHO CXKaThIX OETOHHBIX JJIEMEHTOB IpU 3HAYCHUSX
SKCUEHTPUCUTETA POJOJIBHON CUJIbl, HE TpeBblmamux 0,9 paccTOsIHUS OT LEHTPa TSHKECTH CeueHHs 10 HamboJjee ckaTtoro BoJiokHa. [Ipu sToM mpenenbHOE

YCUIINE, KOTOPOC MOXKET OBITh BOCIIPHUHATO 3JIEMCHTOM, OHNPEACIAIOT IO PACUETHBIM COIIPOTHUBIICHUAM 0OeToHa CXKATUIO REJ , PaBHOMECPHO PaCIpCACICHHBIM I10
YCJ'IOBHOI\/'I C)KaTOM 30HE CEUYCHMS C HEHTPOM TSKECTHU, COBIIAAAIOIIUM C TOYKOM IIPHJIOKCHUA HpOI[OJ'II;HOfI CHJIBI.

Z[J'ISI MAaCCHBHBIX O€TOHHBIX KOHCTPYKI_II/Iﬁ CJICAYCT IPpUHUMATD B C)KaTOM 30HE TPEYTOJIbHYIO 3IIIOPY HaHpH)KeHHﬁ, HC IIPCBLIIIAOIUX PACUCTHOI'O 3HAYCHU A
COITPOTHUBJICHHA 0eToHa CXKATHUIO R.E; . HpI/I OTOM OKCHCHTPUCHUTCT HpOI[OJ'IBHOﬁ CUJIbI OTHOCUTCJIBHO LCHTPA TAXKCCTH CCUCHHA HC IHOJDKCH IIPCBLIIIATH 0,65
PaCCTOAHUA OT LHCHTpPA TAKECTU 10 HanOoJIee CXKAaTOro BOJIOKHA OeTOoHa.

525C Y4€TOM CONPOTUBJICHUA OcToHa paCTHHYTOﬁ 30HBI HPOU3BOJAAT PACUCT BHCUCHTPCHHO CIKATHIX OCTOHHBIX D3JIEMEHTOB C OKCHCHTPUCUTCTOM
HpO,[[OHBHOﬁ CHIJIBI, OOJIBIINM YKa3aHHOI'O B 524 HaCTOALICTO pa3aciia, M3ru0aeMbIX OCTOHHBIX DJIEMEHTOB (KOTOpHe JOMMYCKAKTCA K HpI/IMeHeHI/IIO), a TaKXC
BHCHCHTPCHHO CXKATBIX J3JICMCHTOB C JKCHCHTPUCHUTCTOM HpOHOJ’IBHOfI CUJIbl, PaBHBIM YKa3aHHOMY B 524, HO B KOTOPBIX IO YCJIOBHAM DOKCIUIyaTallUU HE
AOITYCKACTCsA 06pa30BaH1/1e TPCIINH. HpI/I 9TOM HPCACIIBHOC YCHUIINEC, KOTOPOC MOKCT OBITH BOCIIPHUHATO CCYCHUEM JJICMCHTA, ONIPCACIIAIOT KaK I YIIPyroro Tejia

IIpHU MaKCUMAJIBHBIX PACTATHBAIOIINX HAIIPSAKCHUAX, PABHBIX paACYCTHOMY 3HAYCHHUIO COIIPOTUBJICHUA OeToHa OCCBOMY PACTAKCHUIO R.E;f .



5.2.6 IIpu pacueTe BHEIICHTPEHHO CXKAThIX OETOHHBIX JIEMEHTOB CJIEYET YUUTHIBATH BIMUSAHUE MPOJOIBHOTO U3rH0a U CIy4aifHBIX SKCLEHTPUCHTETOB.
PacueT xene300€TOHHBIX AIEMEHTOB M0 TPOYHOCTH HOPMAJIBHBIX CEUYCHHUI

5.2.7 Pacuer xene300€TOHHBIX SIIEMEHTOB IO TPEACITBHBIM YCHJIMSM CJIEIyeT MPOBOIUTH, OMPEACIsisl IMpeNelbHbIE YCHWIHS, KOTOpble MOTYT OBITH
BOCIIPUHATHI OETOHOM M apMaTypoil B HOpMaJIbHOM CEYEHUH, UCXOs U3 CIAEAYIOIIMX MOJ0KEHUH:

COTIPOTHUBIIEHHE OETOHA PACTSHKEHUIO MPUHUMAIOT PABHBIM HYIIIO;

COIIPOTHUBJICHUEC OeToHa CHKATHUIO OpCACTABIACTCA  HANPsOKCHUSAMH, pPaBHBIMH PaCYC€THOMY COIIPOTUBJICHUIO OeToHa CXKaTHIO U PAaBHOMEPHO
pacrpeieIeHHBIMU TI0 YCIIOBHOM C)KaToM 30HE OETOHA;

PpaCTATruBarOIIUEC U C)KUMAIOIUE HAIIPSHKCHUSA B apMaType IPUHHUMAIOTCA HE Oouee PaCYCTHOTO COIIPOTUBJICHUA PACTAXKCHUIO U CXKATHIO COOTBETCTBCHHO.

5.2.8 Pacuer xene300€TOHHBIX AJIEMEHTOB 10 HEJTMHEHHOU JehOpMaIMOHHON MOJENH MPOU3BOISAT HA OCHOBE JUArpaMM COCTOSTHHS OCTOHA M apMaTyphl,
UCXOJsl M3 TUNOTE3bl IJIOCKUX cedeHui. KpurepueM NpOYHOCTH HOPMAJBHBIX CEUCHUH SIBISIETCS JOCTIDKEHHE TPENETBbHBIX OTHOCHUTEIBHBIX IedopMaimii B
OETOHE WM apMaType.

5.2.9 HpI/I pacueTe BHCHCHTPCHHO CXXATbhIX JKeJIe300€TOHHBIX DJIEMEHTOB CJICAYCT YUUTBIBATb cnyqaﬁHHﬁ SKCUCHTPUCUTET U BJIUAHUEC IIPOJOJIEHOTO n3ruoa.
Pacuer >xe1e300€TOHHBIX 2JIEMEHTOB I10 IMPOYHOCTHU HAKJIOHHBIX CeUeHHI

5.2.10 Pacuer »xe1e300€TOHHBIX 3JIEMEHTOB 10 IIPOYHOCTH HAKJIOHHBIX CceueHH I IMPONU3BOJAT: 110 HAKIIOHHOMY CCUYCHHUIO HA HeﬁCTBHe nonepequﬁ CHUJIBI, IIO
HAaKIIOHHOMY CCUCHHIO Ha ,I[eﬁCTBHC I/ISFI/I6aIOH_Iel"O MOMCHTA U 110 IIOJIOCC MCKAY HAKIIOHHBIMU CCUCHUAIMU HaA HeﬁCTBHe nonepequﬁ CHIJIBI.

5.2.11 HpI/I pacdeTe ’KeJIE300€TOHHOTO dJIEMEHTA IO IMPOYHOCTHU HAKJIOHHOI'O CCYCHHUSA Ha HeﬁCTBHe HOHCpe‘IHOﬁ CUJIbl IPCACIIbHYIO ITOIICPECUYHYHO CUITY,
KOTOpass MOIKCT OBITE BOCIIpHUHATA 3JICMCHTOM B HAKIIOHHOM CCYCHHHU, CICAYCT OIPCACIIATH KaK CYMMY IHPCACIIbHBIX MOMNCPCUHBIX CHUJI, BOCIIPUHHUMACMBIX
OCTOHOM B HAaKJIOHHOM CEUCHUH U nonepequﬁ apMaTypoﬁ, nepeceKanmeﬁ HaKJIOHHOC CCUCHUC.

5.2.12 HpI/I pacuceTe ’KeJ1e300€TOHHOTO 3JIEMEHTa 110 IMPOYHOCTH HAKIIOHHOTO CCUCHUA Ha JIeicTBUE 1/13r1/16a}0mer0 MOMCHTA HpeI[eJIBHBIﬁ MOMCHT, KOTOpHﬁ
MOJKET OBITh BOCIIPHUHAT 3JICMCHTOM B HAKJIIOHHOM CCUCHUH, CICAYCT OIPCACIATH KaK CyMMY IMHNPCACIbHBIX MOMCHTOB, BOCIIPUHHUMACMBIX nepeceKanmeﬁ
HaAKJIOHHOC CCUCHUC HpOI[OJIBHOﬁ n nonepequﬁ apMaTypoﬁ, OTHOCHUTCIIbHO OCH, HpOXO,Z[}IH.[CfI 4Cpe3 TOUKY HNPUIIOKCHUSA paBHOﬂeﬁCTBYIOHleﬁ YCI/IHI/Iﬁ B CXKaToi
30HC.



5.2.13 Ilpu pacuere xene300€TOHHOTO JIEMEHTA MO TOJIOCE MEXKITy HAKJIOHHBIMU CEUEHHUSIMH Ha JCWCTBUE MONEPEYHON CHIIBI MPEACTIbHYIO MONEPEYHYIO
CHILY, KOTOPast MO>KET OBbITh BOCIIPUHATA 3JIEMEHTOM, CJIEIYET ONPEAENIATh UCXO0 U3 IPOYHOCTH HAKIIOHHOW OETOHHOM M0JIOCHI, HAXOASIIENCs 101 BO3/IEHCTBUEM
CKUMAIOIIUX YCHUIIMH BJIOJIb ITOJIOCHI M PACTATUBAIOIIMX YCWIMHA OT IONIEPEYHOM apMaTypsbl, IIEPECEKAIOIIEH HAKIIOHHYIO 10JI0CY.

PacueT xene300€TOHHBIX AIIEMEHTOB 0 TPOYHOCTH MPOCTPAHCTBEHHBIX CEUYCHUN

5.2.14 Tlpu pacyere Xene300€TOHHBIX AIEMEHTOB MO MPOYHOCTH TMPOCTPAHCTBEHHBIX CEYCHUH TPENENbHBIN KPYTAIIHA MOMEHT, KOTOPBIH MOXET OBITh
BOCIIPUHAT JJIEMEHTOM, CIIEYEeT OINpPEAENATh KaK CYMMY HpPEIEIbHBIX KPYTSIIMX MOMEHTOB, BOCIHPHHHMMAEMBIX NPOJOJBHOM M IIONEPEYHOM apMaTypowu,
pacIoNoKEHHON y KaKAod rpaHu sneMmeHTa. Kpome Toro, ciexyeT MpOM3BOAUTH PAacdeT MO MPOYHOCTH KEJIE300€TOHHOIO 3JI€MEHTa M0 OETOHHOH molioce,
PAaCIIOJIOKEHHON MEXIy MPOCTPAHCTBEHHBIMU CEYEHUSMH M HAXOIALIEHCS 10 BO3ICHCTBUEM CKUMAIOLIMX YCHIIMK BJOJIb MOJIOCH U PACTATUBAIOIIMX YCHIIUNA OT
MIONIEPEYHON apMaTyphl, MEPECEKAIOIIEN TTOJIOCY.

Pacuer jxene300eTOHHBIX 3JIEMEHTOB Ha MECTHOE JIEHCTBUE HArpy3KH

5.2.15 [Ipu pacuere xeine300€TOHHBIX JIEMEHTOB Ha MECTHOE C)KaTHE MPEACIbHYIO COKHUMAIONIYIO CHITY, KOTOpas MOKET ObITh BOCIIPUHSTA AJIEMEHTOM,
CIIEIyeT OTPENeNIITh HMCXOIsl W3 CONPOTHUBICHHS OeTOHAa NMpH OOBEMHOM HAIPSDKEHHOM COCTOSHHH, CO37]aBa€MOM OKPYXArOIUM OETOHOM M KOCBEHHOM
apMaTypoH, ecI OHa YCTAaHOBJICHA.

5.2.16 Pacuet Ha mpogaBiIMBaHKUE MPOU3BOMAAT JUISI IUIOCKUX JKeJIe300€TOHHBIX 3JIEMEHTOB (ILJIUT) MPHU JEHCTBUM COCPEIOTOYCHHBIX CHIIBI © MOMEHTA B 30HE
npojasiauBanus. [IpenenbHoe ycuine, KOTOpoe MOKET ObITh BOCHPUHATO K€JI€300€TOHHBIM AJIEMEHTOM IMPU MPOJABIMBAHUU, CIEAYET ONPEACSATh KaKk CyMMY
Mpe/lebHBIX YCHINH, BOCIPUHUMAEMBIX OETOHOM U MOMEPEYHON apMaTypoil, pacloJI0KEHHOM B 30HE MPOIaBIMBAHUA.

5.3 TpeGoBaHus K pacueTy :Kej1e300eTOHHbIX 3JIEMEHTOB 110 00Pa30BAHUIO TPELIUH
5.3.1 Pacuer >kene300€TOHHBIX 3JEMEHTOB MO OO0pa30BaHHUIO HOPMAIIBHBIX TPEIIMH MPOU3BOMAT IO MPEACTbHBIM YCHIWAM WIA 1O HETUHEHHON
nepopmarmoHHoi Mojenu. Pacder mo 06pa3oBaHUI0 HAKJIOHHBIX TPEUIUH MPOU3BOIAT IO MPEACTBHBIM YCUIHSIM.

5.3.2 Pacuer no O6pa30BaHI/II-O TPCIIUH )KeIIe300€TOHHBIX 3JIEMEHTOB I10 MNpEACIIbHBIM YCUJIUAM IPOU3BOJAT U3 YCIIOBUS, II0 KOTOPOMY YCUJIMC OT BHCIIHHUX

Harpy3ok Hu BO3JICHCTBUI ~ B paccMaTpuBacMOM CCUCHHUHU HC JOJDKHO IIPEBBIIIATL MPCACIIbHOIO0 YCHIINA Fcrc,uff , KOTOpOC MOXKCET OBITh BOCIIPHUHATO
JKeJ1e300€TOHHBIM 3JIEMEHTOM npu OGp&SOBaHI/II/I TPCIINH.



Fa F-:rc,uff . (5.2)
5.3.3 IlpenenbHoe ycuiue, BOCIPUHUMAEMOE JKEI€300€TOHHBIM DJIEMEHTOM IPH OOpa30BaHMM HOPMAIIBHBIX TPEIIWH, CIEAYET ONpPEACNATh HCXOIS U3
pacuera >kene300eTOHHOTO 2JIEMEHTa KaK CIUIONIHOTO Tejla ¢ YYeTOM YNPYrux aedopMmaiuii B apMaType ¥ HEynpyrux aedopmMaruii B pacTSIHYTOM U CKAaTOM
OeToHe IIpru MAKCUMAJIbHBIX HOPMAJIBbHBIX PAaCTATMBAOIINX HAMNPSIKCHUAX B 6CTOHG, PaBHBIX PACYCTHBIM 3HAYCHUAM COIPOTUBJICHHUA OeToHa OCCBOMY

PaCTAXKCHUIO Rbf,ser .

5.3.4 Pacyer >xene300€TOHHBIX DJIEMEHTOB O 00pa30BaHMI0 HOPMAIBHBIX TPEIIMH O HEIWHEHHOW ae(OopMaIrMOHHONW MOJENN MPOU3BOMSAT Ha OCHOBE
JyarpaMM COCTOSIHHSI apMaTypbl, PAcTSHYTOIO M CKaToro OeTOHa W THUIOTE3bl IUIOCKUX ceueHuid. Kputepuem oOpa3oBaHMs TPEUIUH SIBISETCS JOCTUXKEHHE
Mpe/lebHBIX OTHOCUTEbHBIX JIeopMalluil B PACTIHYTOM OETOHE.

5.3.5 TIpenenbHOE ycHime, KOTOPOE MOXKET OBITh BOCHPUHSTO JKEJIe300€TOHHBIM 3JIEMEHTOM TpH 00pa30BaHUM HAKJIOHHBIX TPEUINH, CIEAYeT OTpPEAesTh
UCXOJsl M3 pacyera Kele300€TOHHOTO 3JIeMEHTa Kak CIUIONIHOIO YIPYroro Tejla U KpUTEpUs NPOYHOCTH OETOHa NpPH IUIOCKOM HANpsSKEHHOM COCTOSHUM
"cxxaTue-pacTsokeHue".

5.4 TpeOoBaHMsI K pacyeTy »eJie300€TOHHBIX 3JIEMEHTOB 10 PACKPBITHIO TPEINH
5.4.1 Pacuer >xene300€TOHHBIX 3JIEMEHTOB MPOU3BOJAT IO PACKPHITHIO PAa3IMYHOTO BHUJA TPEIIMH B TeX cCly4yasxX, KOTJa pacueTHas IMpoBepKa Ha
oOpa3oBaHHe TPEIIUH MOKA3bIBAET, YTO TPEIIMHBI 00Pa3yIOTCS.

5.4.2 Pacyer mo pacKpbITUIO TPELIUH MPOU3BOIAT U3 YCIOBHUA, [0 KOTOPOMY IIHPUHA PACKPBHITHS TPEUIMH OT BHEUIHEH HAarpy3ku .. HE JOJDKHA

MMPEBOCXOAUTD NMPCACIIEHO JOMMYCTHUMOTO 3HAUYCHUS HIUPHUHBI PACKPBITHA TPCHINH ﬂcrc,u.!'f .

Dope S L opeulf (5.3)
5.4.3 lllupuHy pacKpbITHS HOPMAIILHBIX TPEIIUH OMPEACISIOT KaK MPOU3BEICHHE CPEIHUX OTHOCHTEIBHBIX JieopMallii apMaTypbl Ha Yy4acTKE MEXIY
TPCIMUHAMHA U JJIMHBI 3TOI'0 Y4aCTKa. CpeI[HI/Ie OTHOCHUTCIIBHBIC I[e(i)OpMa]_II/II/I apMaTypbl MCXKAY TpCIIMHAMU ONPCACIAOT C YIECTOM pa6OTBI pacTAHYTOT'O OcToHa
MCXKAY TpCUIMHaAMU. OTHOCHUTENbHEIC ,[[e(l)OpMaHI/II/I apMaTypbl B TPCHIUHE ONIPCACIIAOT U3 YCIIOBHO YIIPYI'OTO pacucTa ’KelIe300€TOHHOTO dJIEMEHTa C TpeIIUHAMU
C HUCIIOJIb30BAHUCM IIPUBCIACHHOTO MOIYJIA ,Z[e(I)OpMaHI/II/I CXKaToro 66TOHa, YCTAHOBJICHHOI'O C YUCTOM BJIMAHUSA HEYIPYT UX I[e(i)OpMaI_II/Iﬁ OcTOHA CXKATOU 30HBI,
WIN II0 HEJIMHEHHOM ,I[eq)OpMaHHOHHOﬁ mozenu. PaccrosHue MCXKAY TpCHIMHAMHU OIPCACIIAOT H3 YCJIOBHUA, IO KOTOPOMY Pa3HOCTb YCI/IJ'II/Iﬁ B HpOI[OJ'IBHOﬁ
apMarype B CCUCHHU C TpCIHHHOﬁ U MCXKIYy TPpCHIMHAMU NOJIKHA OBITH BOCIIpHUHATA YCUIIUAMU CUCIUICHUSA apMaTyphI C OCTOHOM Ha JUIAHE 3TOr'0 y4acTKa.

HInpuny packpbITUS HOPMAJIBHBIX TPEIIMH CIEAYET ONPEAETATh C YIEeTOM XapakTepa JAeWCTBUS HAarpy3Ku (MOBTOPSEMOCTH, AIUTEIBHOCTH U T.I.) U BUJA



npouiIst apMaTypel.

5.4.4 TlpenenbHO JOMYCTUMYIO IIHUPUHY PACKPBITUS TPEIIUH @ creulf CICYET YCTAHABIMBATD MCXOJIA U3 ICTETHUYECKUX COOOpaKeHUH, HATM4Yusl TpeOOBaHUI

K IMPOHUIIAEMOCTH KOHCTPYKIUH, a TAK)K€ B 3aBUCUMOCTH OT JUTUTEIBHOCTH JCHCTBUS HArPy3KH, BUJIA apMaTypPHOH CTaIM U €€ CKIIOHHOCTH K Pa3BUTHIO KOPPO3HUU
B TpemuHe (¢ yuetom CII 28.13330).

5.5 TpeGoBaHus K pacueTy :Kejie300eTOHHBIX 3JIEMEHTOB M0 jJAedopManusM
5.5.1 Pacyer xkene300eTOHHEIX IEMEHTOB 10 AehopMalisaM MPOM3BOIAT U3 YCIOBHS, MO KOTOPOMY TPOTHOBI MM MepeMeIeHHs KOHCTpyKimit J ot

NIeCTBUS BHEMIHEH HArPY3KU HE JOJKHBI IPEBHIIATE IIPEJENBHO JOMYCTUMBIX 3HAYEHHI TPOrHOOB UM MEPEMEIIEHUH  fujs .

Ja fu.!'f . (54)
5.5.2 TlporuOb1 MM mepeMenieHus KeIe300€TOHHBIX KOHCTPYKIIMM OMPEICNISIOT M0 OOIIUM MpaBUjaM CTPOUTEILHON MEXaHWKH B 3aBUCHUMOCTH OT
U3TUOHBIX, CIBUTOBBIX U OCEBBIX J€(POPMAIIMOHHBIX XapaKTEPUCTUK KeJIe300€TOHHOTO 3JIeMEHTa B CEYEHUSIX 110 €ro JUIMHE (KpUBU3HA, YIJIBI CABUTA U T.[.).

5.5.3 B Tex ciyuasix, koraa nmporudbl Keae300€TOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHCAT OT M3THOHBIX AedopMaluii, 3Ha4eHUS] TPOTHOOB OMPEACISIOT 1O
KPUBU3HAM 3JIEMEHTOB WJIX TI0 )KECTKOCTHBIM XapaKTEPHCTUKAM.

KpI/IBI/I3Hy ’KeJ1e300€TOHHOIO DJIEMEHTA OnpeCAC/IA0T KaK YaCTHOC ACIICHUA H3r1/16a}01uero MOMEHTA Ha JKECTKOCTh 7KeJI€300€TOHHOT'O CEUECHUS IIpu n3ruoe.

KecTkocTh paccMaTpuBaeMOro CEUEHHUS KEJIE300€TOHHOTO AJIEMEHTa OMPEACISIOT MO OOIUM IpaBUjIaM COMPOTHBJICHUS MaTEpPHANIOB: JUIsl CeUYeHHs 0e3
TPEIMH - KaK AJs YCIOBHO YIPYroro CIUIOIIHOTO 3JI€MEHTa, a JJIs CeYeHMs C TPELIMHAMH - KaK JUIsl YCJIOBHO YIPYTOro 3JIeMEHTa ¢ TpelluHamMu (MpUHUMAas
JTUHEIHYIO0 3aBUCUMOCTh MEX/y HamnpsKEeHUsIMU U nedopManusamu). Brusaue Heynpyrux nedopmannii 6eToHa YUUTHIBAIOT C MOMOIIBIO TPUBEACHHOTO MOIYIIS
neopmanuii 6eToHa, a BIHsSHUE pabOThl PACTIHYTOT0 OETOHA MEXK/TYy TPEIIMHAMU - C IOMOIIBI0 TPUBEIEHHOTO MOTYIS ehopMaliuii apMaTyphl.

Pacuer ,[[e(l)OpMaI_lI/Iﬁ ’KeJ1e300€ TOHHBIX KOHCTPYKHHﬁ C YU€TOM TpPCHIUH MPOU3BOIAT B TCX CIIy4adaX, KOI'la paCdCTHad MPOBEpPKaA Ha O6pa3OBaHI/Ie TPCIIUH
IMMOKa3bIBACT, UTO TPCIIUHBI 06pa3y}0Tc;1. B IMPOTHUBHOM CJIydac INPpOU3BOIAT PACUCT I[e(l)OpMaI_II/Iﬁ KakK JIJIsA ’KelIe300€TOHHOTO AJIeMeHTa 0e3 TPCHINH.

KpuBu3Hy 1 mpoaosbHble 1eopMaliy Kene300€TOHHOTO 3JIEMEHTa TakXkKe OINPeIeIsIoT 10 HeJIMHEHHOM AeopMallMOHHON MO/IENH UCXO/S U3 YpaBHEHHM
pPaBHOBECHUS] BHEIIHUX M BHYTPEHHUX YCHUJIMH, NEHCTBYIOIIMX B HOPMAJIbHOM CEUEHHH 3JIEMEHTA, TMIIOTE3bl IUIOCKUX CEUEHHH, TuarpaMM COCTOSIHUSI OeTOHa U
apMaTypbl M CpeIHHX JedopMaliii apMaTypbl MEXKIY TPEIIMHAMH.



5.5.4 Pacuer nedopmanmii keae300€TOHHBIX JIEMEHTOB CIEAYET MPOU3BOJUTH C YYETOM JUIMTEIBHOCTH JCWCTBUS HArpy30K, YCTaHABJIMBAEMBIX
COOTBETCTBYIOIIIMMH HOPMAaTUBHBIMU TIOKYMEHTaMHU.

[Ipu BbIUKCIIEHUH TPOTUOOB KECTKOCTh YYaCTKOB 3JIEMEHTA CJIEIYET OMNPEACNATh C YU€TOM HAJIWYMs WIM OTCYTCTBHS HOPMAJIBHBIX K MPOJOJBHON OCH
AJIEeMEHTa TPEIMH B PACTAHYTOM 30HE UX CCUCHHUS.

5.5.5 3Hauenus mpenespbHO MOMYCTUMBIX JeQopMalfii MPUHUMAIOT B COOTBETCTBHHM ¢ yKazaHusMu 8.2.20. [Ipu nelcTBUHM MOCTOSIHHBIX U BPEMEHHBIX
JUINTENbHBIX M KPAaTKOBPEMEHHBIX HArpy30K NMpOrud Keyle300€TOHHBIX AJIEMEHTOB BO BCEX CIIydasX He JoJpkeH mpesbimath 1/150 mponera u 1/75 Bwinera
KOHCOJIH.

6 MaTtepuanb! Ansa 6€TOHHbIX U XXene306eTOHHbIX KOHCTPYKLUN

6.1 Beron

6.1.1 JInss OCTOHHBIX W KENe300€TOHHBIX KOHCTPYKIIUW, MPOEKTUPYEMBIX B COOTBETCTBHHM C TpeOOBAHUSIMH HACTOSIIETO CBOJA NPABWI, CICAYyeT
npeycMaTpuBaTh KOHCTPYKIIMOHHBIC OSTOHBI:

TsDKeNbIN cpennert motHoct ot 2200 1o 2500 Kr/M > BKIJIIOUMTEIILHO;

MEJIKO3EpHUCTBIN cpeaneit miioTHocTH oT 1800 mo 2200 Kr/M=
JICTKUIA;

STYCUCTHIM;

HANPSTarOLNAN.

6.1.2 Ilpn mpoeKTUpOBaHUU OETOHHBIX M KeNe300€TOHHBIX COOPYKEHHII B COOTBETCTBUM C TpPEOOBAHUSAMM, IPEIbIBICHHBIMU K KOHKPETHBIM
KOHCTPYKIUSM, JIOJDKHBI OBITH YCTaHOBJIEHBI BUJA OeToHa M ero Hopmupyemble nokazatenu kaudectBa (OCT 25192, TOCT 4.212), xoHTponupyemble Ha



IIPOU3BOJICTBE.
6.1.3 OCHOBHBIMH HOPMHUPYEMBIMH U KOHTPOJIMPYEMBIMHU TTOKA3aTEISIMU KadecTBa OETOHA SBISIFOTCS:
KJIacC I10 IPOYHOCTH HA CKatue & ;
KJIACC MO TIPOYHOCTH Ha OCEBOE pacTshkenne ;|
MapKa I10 MOPO30CTOMKOCTH F ;
MapkKa o BOJOHENpoHuIaemMoctu ¥ ;

Mapka 1o CpeaHeN MIIOTHOCTH 7]
MapKa [0 CAMOHANPSDKEHHUIO r.

Knacc Oetona mo mpo4yHOCTH Ha cXaThe & COOTBETCTBYET 3HAUCHHUIO KyOMKOBOW mpouHocTH OeroHa Ha cxartue, MIla, ¢ oOecneuennoctoio 0,95
(HOpMaTHBHAs KyOMKOBast POYHOCTH ).

Knacc 6eToHa 110 MPOYHOCTH HA OCEBOE PACTSHKEHUE L COOTBETCTBYET 3HAYEHHMIO IIPOYHOCTH OETOHa Ha oceBoe pacTsxenue, MIla, ¢ 00eCIIeYeHHOCTEIO
0,95 (HopMaTHUBHAs MPOYHOCTH OETOHA).

HOHYCKaCTCH IIpUHUMAaTb HWHOC 3HAYCHUC 00ecreYeHHOCTH IIPpOYHOCTH OcTOHA Ha C)KAaTHE M OCEBOE PacTsLKEHUE B COOTBCTCTBHUU C Tpe6OBaHI/I5[MI/I
HOPMATUBHBIX JOKYMCHTOB JId OTACIIbHBIX CIICHHUAJIbHBIX BUIOB coopy>1<eHI/H71.

MapKa 0eToHa MO MOpO3OCTOﬁKOCTH F COOTBCTCTBYCT MUHHMAJIBHOMY YHCIY LHUKIOB IEPEMCHHOTO 3aMOpPAXHWBAHUSA W OTTAMBAHUS, BBIACPIKUBACMBIX
o6pa3u0M IIpHu CTaHAAPTHOM UCIIBITAHHUH.

Mapka 6eToHa M0 BOJOHENPOHUIAEMOCTH I COOTBETCTBYET MAKCHMATbHOMY 3HAUYEHHMIO NaBleHHs Boasl (B MITa-10~!), BrimepikuBaeMomy GeTOHHBIM
00pa31oM MpH UCHIBITAHHUH.

Mapka GeToHa Mo cpeiHeii IIOTHOCTH [ COOTBETCTBYET CPeIHEMY 3HAUEHHIO 0OBEeMHOM Macchl 6eToHa (Kr/m- ).



Mapka Hampsraroomero 0eToHa 1Mo CaMOHANPSKEHHUIO MPEACTaBIsSeT co00i 3HAaYeHHE MpEABAPUTENBHOTO HampspkeHus B Oerone, MIla, cozmaBaemoro B
pe3yibTaTe ero paciupeHus npu kKodpuimeHTe npopoisHoro apmuposanus # =0,01.

ITpy HEOOXOMMOCTH YCTaHABIMBAIOT JAOIOJIHUTENIbHBIE IOKA3aTeNIM KauyecTBa OCETOHA, CBA3aHHBIE C TEIUIONPOBOJHOCTBIO, TEMIEPATypOCTOHKOCTHIO,
OTHECTOMKOCTBIO, KOPPO3UOHHOM CTOMKOCTBIO (KaK caMoro OE€TOHa, TaK U HaXOIALIEICsl B HEM apMaTypbl), OMOJIOTHYECKOW 3alIUTON U C IpYrUMH TpeOOBaHUAMU,
npenbsaBiasiembMu K KoHcTpykuuu (CIT 50.13330, CII 28.13330).

Hopmupyemble nokasarenu kadecTBa OETOHA JOJKHBI ObITH OOECI€YeHBbl COOTBETCTBYIOIIMM IMPOEKTHUPOBAHMEM cOCTaBa OETOHHOM cMecH (Ha OCHOBE
XapaKTEepUCTUK MarepuanoB s OeToHa M TpeboBaHMM K OETOHY), TEXHOJIOTMEW MPUTOTOBJIEHHUS OETOHHOW CMECH W MPOU3BOJACTBA OETOHHBIX PadOT MpHU
M3TOTOBJICHUH (COOpPYXEHUHN) OETOHHBIX U KeJIe300€TOHHBIX U3AeTINil U KOHCTpyKIui. HopMupyemblie noka3aTenn kauecTBa O€TOHA J0JKHBI KOHT pOJIUPOBATHCS
KaK B IpoIiecce MPOU3BOJICTBA PadOT, TaK U HETIOCPEIACTBEHHO B U3TOTOBJICHHBIX KOHCTPYKIUIX.

Heob6xonumble HOpMHUpYyeMble MTOKa3aTeIu KauecTBa OETOHA Clle[lyeT YCTaHaBIMBAaTh MPU MPOEKTUPOBAHUN OETOHHBIX M JK€JIe300€TOHHBIX KOHCTPYKLHUN B
COOTBETCTBUHU C PAaCYeTOM M YCIOBMSIMH W3TOTOBJIEHUS U IKCIUIyaTallMd KOHCTPYKIMM C Y4eTOM pa3jM4YHbIX BO3JEHCTBUI OKpYy)KaloLIeH cpeabl M 3allUTHBIX

CBOMCTB O€TOHA MO OTHOUICHUIO K IPUHATOMY BUIY apMaTyphl.

Kitacc 6eToHa 1o mpoYHOCTH Ha C)kKaThe 5 Ha3HAYaIOT JUIsl BCEX BUIOB OETOHOB M KOHCTPYKITHH.

Knacc 6eToHa Mo MPOYHOCTH HAa OCEBOE PACTKEHME <; HA3HAYAIOT B CIIydasX, KOIJA 5Ta XapaKTEPMCTHKA MMEET INIaBEHCTBYIOIEE 3HAYEHHE B paboTe
KOHCTPYKIIUHU M €€ KOHTPOJIMPYIOT Ha IPOU3BOJICTBE.

MapKy OeToHa 110 MOpOBOCTOfIKOCTPI KF HazHA4YaKoT I KOHCprKHHﬁ, MOABECPTraroInXCs BOS,Z[GfICTBPIIO MMEPEMEHHOI'O 3aMOPAKHUBAHUA U OTTaMBAHM.
MapKy 0eToHa 110 BOJOHCIIPOHUIIACMOCTHU ¥ HazHayaroT 171 KOHCTPYKHHﬁ, K KOTOPBIM IMPCAbABIIAIOT Tpe6OBaHI/I$I 110 OIrpaHUYCHUIO BOAOIIPOHUIIACMOCTH.

MapKy 0eToHA IO CaMOHaIIPs2KCHUTIO H606X0,Z[I/IMO Ha3Ha4dyaTb I CaMOHAIIPsOKCHHBIX KOHCTPYKHHﬁ, KOrga 9Ty XapaKTCPUCTUKY YUYHUTBIBAIOT B PACUCTC U
KOHTPOJIMPYIOT HAa IPOU3BOJACTBC.

6.1.4 JIns OeTOHHBIX M ’KeJIe300€TOHHBIX KOHCTPYKLMH clenyeT MpeaycMaTpuBaTh OETOHBI CIEAYIOIIMX KIaCCOB M MapoK, NPUBEACHHBIX B TaOIMIIaX
6.1-6.6.

Tabauma 6.1



Beron

Kitaccel 1o mpo4yHOCTH Ha C)KaTue

Tsoxensiii OeToH

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45; B50; B55;
B60; B70; B80; B90; B100

Hampsrarommii 6eron

B20; B25; B30; B35; B40; B45; B50; BS5; B60; B70

Menko3epHHUCTBIH OETOH TpymIL:

A €CTECTBEHHOTO  TBEpJCHHSA WU
MOJIBEPTHYTHIH TEIIOBOH 00paboTke Ipu
aTMoc(epHOM JaBIeHUN

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40

b - moxBepruyTHIil aBTOKIIAaBHON 00paboTKe

B15; B20; B25; B30; B35; B40; B45; B50; B55; B60

Jlerkuii 6€TOH MapoK MO CpeAHEe MIIOTHOCTH:

D800, D900

B2,5; B3,5; BS; B7,5

D1000, D1100

B2,5; B3,5; BS; B7,5; B10; B12,5

D1200, D1300

B2,5; B3,5; BS; B7,5; B10; B12,5; B15; B20

D1400, D1500

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30

D1600, D1700

B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40




D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

SldeuncThiil 6ETOH MPU MapKax 10 CpelHe| ABTOKITaBHBIH HeaproxnaBublit
IUIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2

D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; BS; B7.,5 B2; B2,5; B3,5
D900 B3,5; BS; B7,5; B10 B2,5; B3,5; BS
D1000 B7,5; B10; B12,5 BS; B7,5

D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5

[opu3oBanHblii OETOH TpU MapkKax
cpelHeN MIIOTHOCTH:

1o

D800, D900, D1000

B2,5; B3,5; BS

D1100, D1200, D1300

B7,5




D1400 B3,5; B5; B7,5

[lpumeuyanne - B HacrosmieM cBome IIpaBWJI TEPMHUHBI "JMerkuii OeToH" M "OPH30BaHHBIM OETOH" HCIIONB3YIOTCS
COOTBETCTBEHHO Ul 0003HAUSHHS JIETKOro OETOHA IUIOTHOM CTPYKTYPHI M JIETKOrO OETOHa NMOPH30BAHHOM CTPYKTYpHI (CO
CTETICHBIO TTOPU3AIHH CBBIIIE 6%).

Tabmuma 6.2 - Kinaccel 6eToHa 110 MPOYHOCTH HA OCEBOE PACTSHKEHHE

beron Knacc TIPOYHOCTH Ha OCEBOC PACTSHKECHUEC

Tsoxensii, HATPSATAIONINI, | B, 0,8; Bg1,2; By16; B2,0; By24; B;28; B;3,2; B;3,6; B;4,0
MEJIKO3EPHUCTHII OETOHEBI

Jlerkuii Geron B;0.8; By1.2; Be1,6; B;2,0; B;24; B,28; B; 3.2

Tabmuma 6.3 - Mapku 6eToHa 110 MOPO30CTONKOCTH

beron Mapku 1o MOpO30CTOHKOCTH
TsKeNbIi, HAMpsralonui u|F50; F75; F100; F150; F200; F300; F400; F500; F600; F700; F800; F1000
MEJIKO3EPHUCTHIN OETOHBI
Jlerkuii 6eTon F25; F35; F50; F75; F100; F150; F200; F300; F400; F500
STuencThlii 1 TOPU30BAHHBIN OETOHBI F15; F25; F35; F50; F75; F100

Tabnuua 6.4 - Mapku 6eToHa BOJAOHETIPOHUIIAEMOCTH



beron MapKI/I 110 BOAOITPOHUIIAEMOCTH

TsokenbIi, MEITKO3EPHUCTHIN OETOHBI W2; W4; W6; W8; W10; W12; W14; W16; W18; W20

Jlerkuii 6eToH W2; W4, W6; W8; W10; W12

[Mpumewanue - g Hampsratormero 6eToHa Mapka IO BOJOHETIPOHHIIAEMOCTH obOecrieunBaeTcss He Hke W12 u B mpoekrax
MOXKET HE YKa3bIBaThCS.

Tabmuma 6.5 - Mapku 6eToHa Mo cpeiHel IOTHOCTH

beron Mapxku 1o cpeHelt III0THOCTU

Jlerkuii 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600; D1700;
D1800; D1900; D2000

Slyencrslii 6eToH D500; D600; D700; D800; D900; D1000; D1100; D1200

ITopuzoBaHHbIH OeTOH D800; D900; D1000; D1100; D1200; D1300; D1400

Tabnuma 6.6 - Mapku 6eToHa 0 CaMOHAIPSKEHHIO

beron Mapxku o caMOHAINPSHKEHUIO

Hanpsrarommii 6eTox . . . . . . .
pATao Sp08; 5,08; 8,1, 5,1.2; 8,15, 8,2; 5,3; 5,4,




6.1.5 [IpoexTHbIi BO3pacT OETOHA, T.€. BO3PACT B KOTOPOM OETOH JOJDKEH MPUOOpPECTH BCE HOPMUpPYEMbIE I HETo MOKa3aTeId KauecTBa, Ha3HAYAIOT IpU
MIPOEKTUPOBAHNH, UCXOIS1 U3 BO3MOXHBIX PEATbHBIX CPOKOB 3arpyKEHHUS KOHCTPYKIUNA MTPOEKTHBIMU HAarpy3kaMu, C yU€TOM CIoc0o0a BO3BEACHUS KOHCTPYKIUH 1
yclIoBUi TBepeHus: 6etoHa. [Ipy OTCYTCTBUUM 3THUX JTaHHBIX KJ1acc OETOHA yCTaHABIMBAKOT B IPOEKTHOM BO3pacTe 28 CyT.

3HaueHue HOPMUPYEMBIX OTITYCKHOM U MepeJaTOYHON MPOYHOCTH OETOHA B JIEMEHTaX COOPHBIX KOHCTPYKIUH cienyeT Ha3HauaTh B cooTBeTcTBUU ¢ [[OCT
13015 u crangapTaMu Ha KOHCTPYKIMU KOHKPETHBIX BUJIOB.

6.1.6 Jliis xeire300eTOHHBIX KOHCTPYKIIHHA CIIeIyeT MPUMEHSTH Kilace OETOHA 10 TPOYHOCTH Ha cxkaThe He Hibke B15.

21.]'[5{ IpeaABapPUTEIIBHO HAITPSAXKCHHBIX J)Kene300€ TOHHBIX KOHCTPYKI_[I/II\/'I Kiacc OeToHa 1o IMPOYHOCTHU HaA CKATHUC CICAYCT IPUHHUMATh B 3aBUCUMOCTH OT BHa U
KJIacca HalpsAraeMou apmatypsl, HO He Huke B20.

TlepenaTounyio IPOYHOCTh GeTOHA by (IPOUHOCTH GETOHA K MOMEHTY €ro OOKaTHS, KOHTpOJHpyeMas aHaJOTMYHO Kiaccy GEeTOHAa MO MPOYHOCTH Ha
ckartue) cienyeT HazHauaTh He MeHee 15 MIla u ne menee 50% npuHsaTOTO Ki1acca 6€TOHA MO MPOYHOCTH HA CKATHE.

6.1.7 MeJ’IKO?)epHI/ICTHﬁ OeToH 0€3 CIICHUAJIBHOT'O SKCIICPUMEHTAJIBHOI'O 000OCHOBAHHS HE JOIIYCKAa€TCA NPUMCHATh IJIA )KeJ1e300€ TOHHBIX KOHCTPYKHHﬁ,
MMOABCPIrarOmnXxcCs BOSI[G?ICTBHIO MHOT'OKpPAaTHO HOBTOpHIOHleI;'ICH Harpy3ku, a TakKe I MpCABAPUTCIIBHO HAIIPSXKCHHBIX KOHCTPYKI_II/Iﬁ IIpOJICTOM CBbBIIIC 12 m

MpY ApMUPOBAHUH MTPOBOJIOYHOM apMaTypoil ki1accoB E , Bp u K.

Kiacc MCJIKO3CPHUCTOI'O OeToHa 110 IMPOYHOCTHU HA CKATUC, IPUMCHACMOT'O IAJIA 3allIUTHI OT KOPPO3HUH U obecneyeHust CLCIIICHUA C OEeTOHOM HanpﬂraeMoﬁ
apMarypkhl, paCHOHO)KCHHOﬁ B I1a3aX U HA ITIOBCPXHOCTHU KOHCTPYKIUHU, NOJIZKCH OBITH HE HIDKE B20, a JJIs1 HHBCKIIMKY KaHAaJIOB - HC HUKC B25.

6.1.8 Mapky 6eToHa IO MOPO30CTOMKOCTH CIIeAyeT Ha3HauaTh B 3aBUCHMOCTH OT TPEOOBaHUMN, MPEABABIAEMbIX K KOHCTPYKIUSAM, PEKUMA UX IKCIUTY aTalllH
U ycIoBUM OKpy»Karouen cpeasl cornacHo CII 28.13330.

Jlnist Hal3eMHBIX KOHCTPYKIMH, MOJBEpraeMbIX aTMOC(HEpHbIM BO3ACHCTBUSAM OKpY)KAIOLIEH cpelapl MpH pacyeTHOM OTpULATEeNbHOM TeMiepaTrype
Hapy>KHOTO BO3/yXa B XOJIOAHBIA mepuoj oT munyc 5 °C no munyc 40 °C, nmpuHHMalOT MapKy O0eToHa 1mo Mopo3octoikocTH He Huke F75. [Ipu pacuerHoi

TeMmIepaType HapyHOTro Bo3/yxa Beliie MUHYC 5 °C Ui HaI3eMHBIX KOHCTPYKIIMI MapKy 6eTOHA [0 MOPO30CTOMKOCTH HE HOPMUPYIOT.

6.1.9 MapKy OeToHA MO BOAOHCTIPOHUIACMOCTU CJIICAYCT Ha3HA4aTb B 3aBUCUMOCTU OT Tpe60BaHPII>i, OpCABABISIEMBIX K KOHCTPYKLUAM, PCKHUMaA HUX



9KCIUTYaTallMH U YCIOBUH OKpyskatowel cpeasl cornacHo CIT 28.13330.

Jlnist Hal3eMHBIX KOHCTPYKIIHMMA, MOJBEPraeMbIX aTMOC(HEpHBIM BO3ACHCTBHSIM INPH PACUETHON OTPULIATENFHOW TEMIIepaType HapyKHOTO BO3JyXa BBIIIE
Munyc 40 °C, a Takke /Ui HapyKHbIX CTE€H OTaIlJIMBaeMbIX 3JaHUN MapKy O€TOHA 110 BOJAOHEIPOHUIIAEMOCTH HE HOPMUPYIOT.

6.1.10 OCHOBHBIMU IPOYHOCTHBIMHU XapaKTEPUCTHKAMU OETOHA SBIISIOTCS HOPMATHBHBIC 3HAYCHUS:
COTIPOTHBJICHHUS OETOHA OCEBOMY CHKATHIO ihy ;

COTIPOTHBIIEHHUS GETOHA OCEBOMY PACTSIKEHUIO bty .

HopmatuBHbIe 3HaU€HUS COMPOTUBJICHUS OETOHA OCEBOMY CXKAaTHIO (IIPU3MEHHAsI IPOYHOCTh) M OCEBOMY PACTSKEHUIO (MpU HAa3HAYEHUH Kilacca OeToHa Ha
MIPOYHOCTh Ha C’KaTUe) MPUHUMAIOT B 3aBUCMMOCTH OT KJjiacca OeTOHa 10 MPOYHOCTH Ha ckatue B cornacHo Tabnuie 6.7.

I[Ipu Ha3HAYEHHMH Kiacca OETOHA MO MPOYHOCTH HA OCEBOE DACTSKEHHE &3 HOpMAaTHBHBIE 3HAYEHHMS COMPOTUBJICHUS OETOHA OCEBOMY PACTSKEHUIO

R-Elf,n IIPUHHUMAIOT paBHBIMHU YHCIIOBOM XapaKTCpUCTUKE KilacCa OeTOHA Ha 0CEBOE pacTsAXKCHHUC.

6.1.11 PacueTHble 3HAUEHHs CONPOTUBIIECHHS OETOHA OCEBOMY CXKATUIO <% U 0CEBOMY PACTKEHHUIO +ip; ONPEENAIOT M0 GopMyIam:

REJn
REJ = :
TE:I 1 (6'1)
REJE n
Ry =—
Yo (6.2)

3HaueHust KodduireHTa HaIe)KHOCTH 10 OETOHY MPH CXKATUM ‘Fh IPUHUMAIOT PAaBHBIMU:

UL pacduceTa 1o nMpeaACJIbHbIM COCTOAHUAM nepBoﬁ TPYIIIBI:

1,3 - IJIA TSKEII0T0, MCJIKO3CPHUCTOIO, HAITPATAOMICTO U JICTKOTO 6eTOHOB;



1,5 - g stuencrtoro OeToHa;

JUI pacueTa Mo MpeelbHbIM COCTOSIHUSAM BTOpO# rpymnmsl: 1,0.

3HaueHus1 KOApPUITUEHTA HAJISKHOCTH 110 OCTOHY IIPH PACTSDKCHUU “¥if IPUHUMAIOT PaBHBIMHU:

JUTSL pacueTa 1o MPeIeTbHBIM COCTOSTHUSAM TIEPBOM TPYIIIBI TPH Ha3HAYCHUH Kilacca OETOHA 10 IPOYHOCTH HA CKATHE:

1,5 - st TSHKENOro, METKO3EPHUCTOTO, HAIIPSTAIOIIETO U JIETKOTO OETOHOB;

2,3 - IS A4encToro OeToHA;

JUTSL pacueTa 1o MpeIeTbHBIM COCTOSTHUSAM TIEPBOI TPYIIIBI MPU Ha3HAYCHHUHN Kilacca OETOHA 0 MPOYHOCTH Ha PACTSHKCHHE:
1,3 - I TSHKEITOT0, MEITKO3EPHICTOTO, HAMPSATAOIIETO U JIETKOTO OETOHOB;

JUIsL pacyeTa 1o mpeAesibHbIM COCTOSTHUSIM BTOpOM rpymmsl: 1,0.

PacueTHbIC 3HAUECHUS CONPOTHBICHHUSA OeToHAa iy, Ry, Rpser, Kbz ser (c OKpyIZIeHMEM) B 3aBHCHMOCTH OT Kiacca GETOHA IO IPOYHOCTH HA CKATHE U
OCEBOE PACTSHKEHUE MPUBEJICHBI: IS TPEACIIbHBIX COCTOSTHUN MePBOM TPyMIbI - B Tabnumax 6.8, 6.9, BTopoii rpynmsl - B TabauIe 6.7.

Tabauma 6.7

Bun beron HopMaTHBHEIE CONPOTUBIICHHS 6eTOHa ~bn, fpzn, MITa, n pacueTHBIC COMPOTHBIICHHS GETOHA ISl IPEICIbHBIX

COCTOSIHUI1 BTOPO#i pynmbl % ser 1 &b ser , MITa, mpu Kiacce GETOHA TI0 TIPOYHOCTH HA CIKATHE

B1| B2| B2| B3| B5| B7| Bl| B12,| B1| B2| B2| B3| B3| B4| B4| B5| B5| B6| B7| B8| B9| BI0
5 S| 5 S| 0 5 5|1 0 5, 0] 51 0| 5| 0] 51 0] O 0| O 0




Cxarue Tsoxennlit, - - - | 2,7 35/ 55| 75| 95| 11| 15| 18,| 22| 25,| 29| 32| 36| 39, 43| 50| 57| 64 71
0CEBOE MEJIKO- 5 5 5
(mpu3MeHHa
b 3€pHUCTHI
MIPOYHOCTh) | U W Hamps-
Bynu raroIun
R&,ser
Jlerkuii - -1 19 2,7| 3,5 55| 75| 95| 11| 15( 18,| 22| 25,| 29| - - - - - - - -
5 5
Sueuncrsrit | 1,4| 1,9| 2,4| 3,3| 46| 6,9 90| 105| 11,| - - - - - - - - - - - - -
5
Pactsoxenne | Tsokembli, - - - 03| 05| 0,7 0,8/ 1,00| 1,2 1,3| 15| 1,7| 1,9| 2,1| 2,2| 2,4| 2,6| 2,7] 3,0| 3,3| 3,6| 3,80
0CeBOEe MEIKO- 9 5 0 5 0 5 5 5 5 0 5 5 0 5 0 0 0
R-Elf,nI/I
3EPHHUCTHI
Bt ser i 1 Hanps-
raroIun
Jlerkuii - -1 02 03| 05| 0,7/ 0,8 1,00| 1,1 1,3| 15| 1,7| 19| 2,1| - - - - - - - -
9 9 5 0 5 0 5 5 5 5 0
Suenctenii | 0,2 0,2| 0,3 0,4| 0,5/ 0,6( 0,8/ 1,00| 1,0f - - - - - - - - - - - - -
2 6 1 1 5 3 9 5
IIpumeuanus

1 3HaueHHs COMPOTUBIICHUI NPUBEAEHBI IS TUEUCTOrO OeTOHA cpeiHel BIaXHOCThIO 10%.




2 JInst MEIKO3epHHCTOro OeToHa Ha IecKe ¢ MOoAyleM KpymHocTH 2,0 M MeHee, a TakkKe IS JITKOro OeTOHa Ha MEJIKOM IIOPHCTOM 3allOHUTeNe

3HAYEHMs PACYETHBIX COMPOTHBIEHUH fbtyn, Fbiser ClleMyeT MPUHUMATE C YMHOKEHHEM Ha Kodddumuent 0,8.

3 Jlns mopu30BaHHOTO OETOHA, a TaKXkKe JUIsl KepaM3UTONEpPIMTOOETOHA HA BCIYYEHHOM HEPIUTOBOM I1€CKE 3HAYEHMsI PACUETHBIX COINPOTUBIICHU U

Rpin, Rpiser crnemyer IpHHAMATH KaK JUIS JIETKOTO GETOHA C yMHOXEHHEM Ha Ko3(duiuent 0,7.

4 JIns HANpSATAIONIETo OETOHA 3HAYCHUS bin, bt ser CIEIYET IPUHEMATE C YMHOKEHHEM Ha Kod(QuImenT 1,2.

Tabnuua 6.8
Bz beron PacyeTHbIe cONpoTHBIEHUS OeToHa %, ¢ , MIla, 11 NpeenbHBIX COCTOSHUI MEPBOI IPYIIIBI PH KIacce 6ETOHA MO
IPOYHOCTHU Ha CKATUE
B1| B2| B2| B3| B5| B7| Bl| B12,| B1| B2| B2| B3| B3| B4| B4| B5| B5| B6| B7| B8| B9| B10
9 T S| 0 5 5| 0| 5, 0] 5, 0| 5, 0| 51 0] 0O 0] O 0
Cxarue Tsoxensist, | - - -1 21 28| 45| 6,0 75| 85| 11,| 14, 17,| 19, 22,| 25, 27,| 30,| 33,| 37,| 41,| 44,| 47,5
oceBoe MEJIKO- 5| 51 0| 5 0] 0} 5, 0] O 0] OO
(mpu3MeHHa
o 3€PHUCTBI
IPOYHOCTb) | ¥ M Hamps-
£, raroImm
Jlerkuit - -1 15| 21| 28| 45| 6,0 7,5 | 85| 11, 14,| 17,| 19,| 22,| - - - - - - - -
5| 51 0] 5 0
Suencrsnit | 0,9 1,3| 1,6f 2,2| 3,1| 46| 6,0 70| 7,7 - - - - - - - - - - - - -
5




Pactsxenue | Tsoxensiit, | - - -102f 03| 04| 05 066| 0,7| 09| 1,0/ 1,1| 1,3| 14| 15| 16| 1,7 1,8| 1,9| 21| 2,1| 2,20
oceBoe fys | MEIKO- 6 71 8 6 5( 0| 5| 5, 0| 0L O O O O O O] 5
3€pHUCTBI
W ¥ Hamps-
raroun
Jlerkwmii - -102 02| 0,3| 0,4/ 05| 066 O0,7| 0,9 10| 1,1| 13| 14| - - - - - - - -
0| 6 71 8 6 5| 0| 5] 5] 0] O
Syenctsii | 0,0| 0,1 0,1| 0,1 0,2| 0,2| 0,3| 0,44| 04| - - - - - - - - - - - - -
9| 2| 4| 8| 4| 8] 9 6

[Ipumeuanus
1 3HaueHus COMPOTUBIICHUNA MPUBEICHBI IS TYCUCTOTO OETOHA CpeTHeH BIakHOCTHIO 10%.

2 JIns MeNKO3epHUCTOro OETOHAa Ha MecKe ¢ MoayieM KpymHOocTH 2,0 U MeHee, a TakkKe [yl JITKOro OeTOHa Ha MEJIKOM IMOPUCTOM 3aroJHUTENe
3HAYCHMS PACUETHBIX CONPOTHUBIEHUH ¢ clleqyeT IPUHUMATE ¢ YMHOKEHHEM Ha Kod(pduuuent 0,8.

3 Jlns mopu30BaHHOTO OETOHA, a TakkKe JUIsl KepamM3UTONEpIMTOOETOHAa HA BCIYYEHHOM MEPIUTOBOM IE€CKE 3HAYEHMSI PACUETHBIX COINPOTUBICHH U
Ryp¢ cretyeT NpUHAMATh KaK [l JIETKOro 6ETOHA ¢ yMHOMKeHUeM Ha Kodpduiuent 0,7.

4 JIns HanpsAraromero 6eToHa 3HaueHus Kps ClieyeT MPUHUMATh C yMHOKeHHEeM Ha Koddduiuent 1,2.

5 Jlna Tsoxensix 6eToHOB kiiaccoB B70-B100 pacueTHble 3HAaueHMs CONPOTHMBIEHHS OCEBOMY CHKATHIO 4% U OCEBOMY PACTSIKEHMIO fip¢ IIPUHATHI C

y4eTOM JIOTOJIHUTENBHOTO TOHMXKAIOMIEro kod(hduuueHta 7¥hir , yUYUTHIBAIOLIETO YBEIHMUEHHE XPYNKOCTU BBICOKOIIPOUHBIX OETOHOB B CBSI3H C
_360-8
yMeHbIIeHHeM JeOopMaIuii HOJI3ydeCTH M paBHOTO &b 200 - DAC B - Ki1acc 6eToHa 10 MPOYHOCTH Ha CKATHE.




Tabmmma 6.9

Bun beron PacuerHblie 3HaueHUs COMPOTUBIICHUS O€TOHA /ISl TPEIETbHBIX
CONPOTHBJICH COCTOSIHMI NepBoii rpymnmsl £ , MIla, npu k1acce 6eTOHA 110
us

IMPOYHOCTHU HA OCEBOC PACTSIIKCHUC

B;08 | By1,2 | By16 | By2.0 B, 2,4 B;28 | B,;3.2

Pacrsxenne Tsoxenslit, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Fiy MEJIKO3EPHUCTBIMH,
HaNpSITaromnid U JTETKUi

6.1.12 B HEOOXOIUMBIX CIyJasXx pacyeTHbIC 3HAUYCHUS MPOYHOCTHBIX XapaKTEPUCTUK O€TOHA YMHOXKAIOT Ha CIEIYIOIIHe KOA(hGUITMEHTHI YCIOBUH paboThI
iy , YIUTHIBAIOIIKE OCOOCHHOCTH pabOThl OETOHA B KOHCTPYKIMH (XapaKTep Harpy3KH, YCIOBUS OKPYKaroIIe cpeabl U T.10.):

a) Ys - 11 OCTOHHBIX M KeJI€300€TOHHBIX KOHCTPYKIMii, BBOJAUMBIA K PAacueTHHIM 3HAYCHMSAM CONPOTHMBICHMH f5 u £ M yunThIBarOmuMii BIMAHME
JUTUTEIbHOCTH JICUCTBUS CTATHUECKON HArpy3KH:

Y =1,0 mpu HEMPOIOMKUTENEHOM (KPATKOBPEMEHHOM) JICHCTBUU HATPY3KH;
¥ =0,9 npu mpoAOIKUTENEHOM (UIUTEIHLHOM) IEHCTBUU HArpy3ku. [IJist sueucThIX U MOPU30BaHHBIX 6eToOHOB ‘Yii = 0,85;

0) ¥p2 - JuIs OETOHHBIX KOHCTPYKIMH, BBOJMMBIM K DAac4eTHBIM 3HAUEHHSM CONMPOTHBIECHHS {4 M YYMTBHIBAIOIIMI XapakTep paspyIIEHHS TaKHX

KOHCTpyKImH, sz = 0,9;

B) ¥r3 - sl OETOHHBIX U JKEJIe300€TOHHBIX KOHCTPYKLHUH, OETOHUPYEMBIX B BEPTUKAIBHOM IOJIOKEHHH TP BBICOTE CJI0s OETOHHMpOBaHMs cBbIle 1,5 M,



BBOJIMMBII K PACYETHOMY 3HAYCHHIO COIPOTUBIICHUS OeToHa &y, “¥p3 =0,85;
I) ¥p4 - JUIS SYEUCTHIX OETOHOB, BBOJAMMBII K pACYUETHOMY 3HAYEHHUIO CONIPOTHUBIICHHS OeToHa 7
¥4 = 1,00 - mpu BnakHoCTH stuercroro 6erona 10% u mMenee;

¥4 = 0,85 - mpu BIakHOCTH sTuercToro 6eroHa 6osree 25%:;
10 MHTEPHOJISIUH - IPU BJIAXKHOCTH siuencToro 0eroHa cebiie 10% u menee 25%.

BnusiHue nonepeMeHHOro 3aMOpaXMBaHUSI U OTTaUBaHUS, a TaKKe OTPULATENIbHBIX TEMIIEpaTyp, YUUTHIBAIOT KOA(P(GUIUEHTOM YCIOBUM paboThl OETOHa
Y5 £1,0. J1s HAA3EMHBIX KOHCTPYKIIUH, TOABEPraeMbIX aTMOC(EPHBIM BO3EHCTBUAM OKPYKAIOLIEH cpe/ibl IPH PAacUETHO I TeMIlepaType HapyKHOTO BO3/yXa B
xoJoHbli nepuoa MuHyc 40 °C u Bbllle, MPUHUMAIOT KOdphuueHT a5 =1,0. B ocTanpHbIX ciiydasx 3HauYeHUs Ko3(pPUlMeHTa NPUHUMAIOT B 3aBUCUMOCTH OT
Ha3HAYCHUS KOHCTPYKLIUH U YCIOBUHM OKPYXAIOLIEH Cpebl COTIACHO CIEIUAIBHBIM YKA3aHUSAM.

6.1.13 OcHoBHBIMHU JIeOPMAITMOHHBIMUA XapPAKTEPUCTHKAMU OE€TOHA SIBJISIOTCS 3HAYCHUS:

IpCeaACIbHBIX OTHOCHTCIIbHBIX z[e(bopMauHﬁ OeToHa ITpU OCEBOM CXKATHHU U paCTAXKCHUU (HpI/I OJHOPOJHOM HAIIPAKECHHOM COCTOSHHUH 6CTOHa) Fao | Fpi0,

HAYAIBHOTO MOJYJIS yIpyroctu £p;

MOy cBura (7 ;

KO3 puLreHTa (XapaKTEePUCTUKN) TONI3YYEeCTH ©hcr ;

koapduurenTa nonepeuHoi aedpopmarun 6erona (koadpdunuenta [lyaccona) ¥ F;

KoapduureHTa TMHEHHON TemnepaTypHoi aedopmaru 6eToHa = gz .

6.1.14 3nauenus NpEACIIbHBIX OTHOCUTCIIbHBIX ,Z[e(I)OpMaI_II/II‘;I TAKEIIOTO, MCIIKO3CPHUCTOI'O U HAIIPATAKOLICT O OCTOHOB MNPUHUMAIOT PaBHBIMU:



IIpHU HCTIPOAOJDKUTCIIbBHOM I[€I>JICTBI/IH Harpy3Kku:

£pp =0,002 mpu oceBOM cKaATHH,

Zp¢n = 0,0001 mpu oceBoM pacTsHKEHHH;

IIPU MPOJIOJIKUTENIHHOM JIEHCTBUU HArpy3kH - 1o tabnuie 6.10 B 3aBUCMMOCTH OT OTHOCUTENILHOM BJIQXKHOCTH BO3/1yXa OKPYKAlOIIe Cpeibl.

Taobmma 6.10

OTHOCHUTEIIBH OtHOCHUTENBHBIE NehOPMALIUH TAKEIOT0, METKO3EPHUCTOTO U HAMPATAONIEr0 OETOHA MPH
as BJIAXKHOCTH IPOAOJIKUTECIIBHOM ,I[GP'ICTBI/II/I Harpysku
BO3/yXa
OKpYyKaroleu
cpenbl,%
IIpHu C)KATUH IIpU pacCTAXKECHUN
3 3 3 3 3 3
£pn 10 £y ' 10 Eplred 10 Epen 10 £pey 10 Eptl yed " 10
Beimie 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 3,4 0,28 0,36 0,26




IIpumeuanus

1 OTHOCHUTENBHYIO BJIAXXHOCTh BO3[yXa OKpyxkarouedl cpeasl npuHumaror rno CIT 131.13330 kak cpeaHioro
MECSYHYIO OTHOCHUTEIILHYIO BIaKHOCTh HanOoJIee TEIUIOro MecsIa Ui pailoHa CTPOUTENBCTBA.

2 Jlisg BBICOKOTIPOYHBIX OETOHOB 3HAYCHHUS OTHOCHUTENBHBIX jAeopmammii £p2 ClIeIyeT NPUHUMATH C
yMHOkEeHUEM Ha oTHomieHue (270-B)/210.

3HaueHns MpeACIbHBIX OTHOCHUTECIIBHBIX Jle(i)OpMaHI/Iﬁ JJIA JIETKUX, AYCUCTBIX U ITOPHU30 BAHHBIX 0eTOHOB CJICAYCT IPUHHUMATH 110 CIICHUAJIBHBIM YKAa3aHHAM.

HOHchaeTCﬂ HpI/IHI/IMaTI) 3HAYCHUIA Hpe,ZIeJ'IBHI)IX OTHOCHUTCIBHBIX Jle(i)OpMaHI/II?'I JICTKUX 6eTOHOB HpI/I HpOHOH)KHTeHBHOM HeﬁCTBI/II/I HanySKI/I T10 Ta6HI/IHe
6.4 ¢ normwxkaromuM kodpdunmentom [(0.4 + 0,60/ 2200 2 0,7](3necy © - muoTHOCTH GeToHa. )

6.1.15 3HavyeHnsT HAYAJILHOTO MOMYJSI YIPYTrOCTH OCTOHA MPH CKATHH U PACTSHKEHUW NMPUHUMAIOT B 3aBUCHMOCTH OT KJjlacca OETOHA IO MPOYHOCTH Ha

ckatue B coriacHo Tabmuie 6.11. 3naueHuss Moayis ciBura 0€ToHa MPUHUMAIOT PaBHBIM 045,

Taobmuia 6.11

beron 3HaueHNs HAYATBLHOTO MOJIYJIS YIIPYTOCTH GETOHA MIPH CHKATHH M pacTsvkeHnn £5, MIIa-10~3, npu kmacce 6eTona mo
MPOYHOCTHU Ha C)KATHE

B1| B2| B2| B3| B5| B7| Bl| BI12,| Bl| B2| B2| B3| B3| B4| B4| B5| B5| B6| B7| B&| B9| Bl

Tsoxensrit - - - | 95| 13,| 16, 19,| 215 24, 27,| 30, 32,| 34, 36,| 37, 38,| 39,| 39,| 41,| 42,| 42,| 43




Menko3epHucT

BII TPYIIIL:

A - - | 7,01 10| 13,| 15, 17,5| 19,| 22,| 24,| 26,| 27,| 28,| - - - -

€CTECTBEHHOTI'O 5 5 5 0 0 0 5 5

TBEPACHUS

b- - - - - - - 16, 18,| 19,| 21,| 22,| 23,| 23,| 24,| 24,| 25,

ABTOKJIABHOTO 5 0 5 0 0 0 5 0 5 0

TBEPACHUS

Jlerxuii u - - -

MMOPU30BaHHBIN

MapKH I10

cpeaHei

IUIOTHOCTH:

D800 40| 45| 50| 55| - - - - - - - - - - - -

D1000 50| 55| 6,3| 7,2| 80| 84 - - - - - - - - - -

D1200 6,01 6,7 76| 8,7| 95 10,0| 10,| - - - - - - - - -

5

D1400 70| 78| 88| 10,| 11, 11,7| 12,( 13,| 14,| 15,| - - - - - -

0 0 5 5 5 5




D1600 - - - | 90| 10, 11,| 12,| 13,2| 14,| 15,| 1e6,| 17,| 18,| -
0 5 5 0 5 5 5 0

D1800 - - - - | 11,| 13,| 14,| 14,7| 15,| 17,| 18,| 19,| 20,| 21,
2 0 0 5 0 5 5 5 0

D2000 - - - - - | 14, 16, 17,0| 18,| 19,| 21,| 22,| 23,| 23,

5 0 0 5 0 0 0 5

SluencToli

aBTOKJIABHOT'O

TBEPACHUSA

MapKu o

cpeaHen

IJIOTHOCTHU:

D500 1,4 - - - - - - - - - - - - -

D600 1,7 1,8 2,1| - - - - - - - - - - -

D700 1,9| 2,2 25| 29| - - - - - - - - - -

D800 - - | 29| 34| 40| - - - - - - - - -

D900 - - - | 3,8| 45| 55| - - - - - - - -

D1000 - - - - | 50| 6,0f 7,0 - - - - - - -




D1100 - -] -] -|68] 79 83[86] - -| -| - - - - -] -] -] -]-] -

D1200 - - -] -] -] 84| 8893 - - - - - - - -] -] -] -] -] -

[Ipumeuanus

1 Jlmst MeTKo3epHUCTOTO OETOHA TPYyNIbl A, TOABEPTHYTOTO TEIIOBOM 00pabOTKe WM TIpH aTMOC(epHOM JaBJICHUH, 3HAUCHHS] HA4aJIbHbIX
MOJyJIel yIpyroctu O€ToHa cieyeT NpUHUMaTh ¢ Koddduurentom 0,89.

2 JInst AeTKOro, SIMEeUCTOTO M MOPHU30BAaHHOTO OETOHOB MPU MPOMEKYTOUHBIX 3HAYEHHUSX TUIOTHOCTH O€TOHA HAaYaJIbHBIC MOJYIIH YIPYTrOCTH
MPUHUMAIOT MO JINHEHHON UHTEPIOISAIINAH.

3 JIJ'ISI STYENCTOr0 OETOHA HEABTOKJIABHOI'O TBEPACHHUA 3HAYCHUSA EEJ IPUHUMAKOT KakK JJId 0OeTOoHA aBTOKJIAaBHOTO TBEPACHHA C YMHOKCHUEM Ha
ko3 durment 0,8.

4 JIns Hanpsraromero 6eToHa 3Ha4eHUs 25 IPUHUMAIOT KaK I TSKEJIOoro O6eTOHa ¢ yMHOKeHHeM Ha koddduiuent o =0,56+0,006 B.

[Ipyu npoOIKUTENBHOM IEHCTBUU HArpy3KH 3HAUeHUS MOAYJIA AedopMalnii 6eToHa ONPENeNsIoT 1o hopMyIie

b
B =
EJ,T 1+ f{?b’cr , (6.3)

rae ®aer - K03((GUIUEHT No3ydyecTH OeToHa, MPUHUMaeMblil coraacHo 6.1.16.

6.1.16 3nauenus ko3(dduueHTa Noia3ydecTd O0eToHa ¥ cr IPUHUMAIOT B 3aBUCHMOCTH OT YCJIOBUH OKpyXaromied cpeabl (OTHOCHTENbHOM BIQXKHOCTU
BO3/yXa) U Kjacca 6eToHa. 3HaueHus: K03((HUIIMEHTOB MOJI3YYECTH TSKEIOTo, METKO3EPHUCTOTO M HAaNpArarolero OeTOHOB MpHUBeIeHb! B Tadbnuie 6.12.



Tabauua 6.12

OTtHocHTebHAS 3HaueHus1 KOApPUITUEHTA MTOJIBYIeCTH OETOHA ¥ §.cr IPH KJIACCE TSDKETIOTO OSTOHA Ha
BJI&KHOCTh CIKATHE
BO3IyXa
OKpYyKaromen
cpensl, %

B10 | BI15 B20 B25 | B30 | B35 B40 | B45| B50| B55| B60-B100

Bere 75 28 | 24 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 39| 34 2,8 25| 23 2,1 1,9 1,8 1,6 1,5 1,4
Hwxe 40 56 | 48 4,0 36 ( 32| 30 2,8 26 | 24| 22 2,0

[Ipumevanue - OTHOCHUTENIBHYIO BIAXXHOCTb BO3AyXa OKpyxaromieit cpeabl npuaumarot no CIT 131.13330 kak
CPEIHIOI0 MECSYHYIO OTHOCUTEIBHYIO BJIQXKHOCTh HanOoJiee TEIIOro Mecslia /i pailoHa CTPOUTENbCTBA.

3HayeHus K03 duLeHTa Noa3y4ecTy JIETKUX, IYEUCThIX U MOPU30BAHHBIX OETOHOB ClIEAYET IPUHUMATD MO CHELHUATbHBIM YKa3aHUSM.
2
JlomyckaeTcst MpUHUMATh 3HaYCHUS KOO UIIEHTA MOI3YIECTH JIETKHX OeTOHOB 1o Tabnuie 6.12 ¢ noHmwkaromum kodddurmentom (o 22000°

6.1.17 3navyenue ko3¢ puirenTa nonepeyHoit fegopmanuu 6eToHa fomyckaercs npuaumars ¥ i p ~0,2.

6.1.18 3navyenue koddduimenta aMHEHHONW TemrmepaTypHOil nedopmanuu OeToHa NMpH HM3MEHeHHHM TemnepaTypbl oT muHyc 40 °C mo mmoc 50 °C

IMPUHUMAKOT:



oy = 1-1077 °C~! - s tsoxenoro, MEJIKO3EPHHUCTOTO0, HAIIPSATAOMIET0 OETOHOB M JIETKOTO OETOHA MPU MEJIKOM TUIOTHOM 3aIlOJTHHUTEIIE;
oy =0,7-1077 °C~! - s nerxoro Gerona MIPU MEJIKOM TIOPUCTOM 3aIIOJTHUTEIIE;

g =1-10~% °C~1 - 114 s9encTOrO M MOPU30BAHHOTO GETOHOB.
6.1.19 JInarpamMmbl COCTOSIHUS O€TOHA HCMIOB3YIOT MIPH PACUETE JKEIe300€TOHHBIX JIEMEHTOB 10 HEIMHEHHOHN 1e()OpMAIIHOHHON MOIEIIH.

B kauecTBe pacueTHBIX AMAarpaMM COCTOSIHMSI O€TOHA, ONPEAENSIONIMX CBSI3b MEXAY HANpsKEHUSIMU U OTHOCUTENBHBIMM Je(OopMalusMU, MOTYT OBITH
MCI0JIb30BaHBI JIIOObIE BUABI JUarpaMM OeTOHa: KpUBOJMHEIHbIE, B TOM YHCIIE C HUCMAJatolIed BETBbIO (IpUloKeHue A), KyCOUHO -JIMHEHbIE (IBYXJIMHEHHBIE U
TPEXJIMHEWHbIE), OTBEYalollue MNoBeneHuto OeToHa. Ilpu ATOM HOMKHBI OBITH 0003HAYEHBI OCHOBHBIE MapaMEeTpUUYECKHEe TOYKU AuarpaMM (MakCHUMallbHbIE
HaNpsDKEHUS U COOTBETCTBYIONIHNE 1ehopMaliiy, TPaHUYHbIE 3HAYE€HUS U T.1T.).

B kauecTBe pabouMx AuarpaMM COCTOSIHHSI TSDKEJIOTO, MEJNKO3EPHUCTOrO U HampsAraroniero OeToHa, OMPENeNSIONIUX CBSI3b MEXKIY HanpsHKEHUSMU U
OTHOCHUTENbHBIMH JIe(hopMallusiMu, MPUHUMAIOT YIIPOILIEHHBIE TPEXJIMHEHHYIO U IBYXIMHEHHYIO AuarpamMmsl (pucyHku 6.1, a, 6) no tuny auarpamm llpanaris.
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a- TpeXJ'IHHefIHaH AuarpaMmma COCTOAHHUA CIKATOI'O 6eTOHa;
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Pucynox 6.1 - JluarpaMMbl COCTOSIHUS CKaTOro OeToHa



6.1.20 Ilpu TpexnmHelHON aAuarpamMMe (pUCYHOK 6.1 a) cxuMarolue HanpspKeHus: 0eToHa 3 B 3aBUCUMOCTH OT OTHOCHTEIBHBIX JehopManuii yKOpOICHHUS

0eToHa £p ONPEIENSIOT IO (OPMYJIaM:
pr[ 0 £p X £p1
Oy = By g, (6.4)

pr[ £l 4 £p 4 a0

O | g | Tal
- 28| + 2| g
Ry | sen —5p1 £y . (6.5)

an =

Hpn EnQ i £p i £pa
Ty = REJ . (66)

3HaYCHUS HANPSOKEHUN 7 3] IPUHUMAIOT

OTm = |:|,6 REJ ,
a 3HAYCHHUSA OTHOCUTCIbHBIX ,I[e(i)OpMaI_II/Iﬁ £ IIPUHUMAIOT
_ Yl
1) M
By

3Ha4YeHUS] OTHOCHTEIBHBIX I[e(i)OpMaLII/Iﬁ E£p3 IIIA TSXKEIOTO, MCJIKO3CPHUCTOI'O0 U HAIIPATAOLICTO OCTOHOB MNPpUHHUMAIOT:

IpHU HCTIPOAOJLKUTCIIbHOM JIeNCTBUHI Harpy3ku:



JUTsE OETOHOB KJIacca Mo MPOYHOCTH Ha cxkatue B60 u Hike £33 =0,0035;

JUI BBICOKOTIPOUHBIX OETOHOB Kjlacca Mo mpouyHocTd Ha cxkatue B70-B100 £p3npuHumaercs no auHeiHoMmy 3akoHy oT 0,0033 nmpu B70 no 0,0028 mpu
B100;

IIPU MPOJIOJKUTENILHOM JIEHCTBUU HArpy3ku - 1o tadsuue 6.10.

3uauenus &, £Zpm fpp npuHMMaroT cormacHo 6.1.11,6.1.12, 6.1.14, 6.1.15.

6.1.21 Tlpn nByxnwWHEWHON muarpamme (pucyHok 6.1, 6) CKUMaromHMe HANpsHKeHWs OeToHa Cp B 3aBUCUMOCTH OT OTHOCHTEIBHBIX Je(OpMaIiuii

£p OTIPENIEISIOT TI0 (hOopMyIIaMm:

Ry
mpu 0 < 5y <5y, rne ¥ g
s = E&,red "Eh (6.7)
npu Sp1 < &p £ Epa
op =Ry . (6.8)
3HaueHMs IPHBECHHOT0 MOy AehopMarun 6eToHa £p red IPUHUMAIOT:
R
Eb,red = Ebl,ied . (6.9)

3Ha4YeHUs] OTHOCUTENBHBIX leopMavil £5l red IPUHUMAIOT:

JUTSL TSDKEJIOTO O€TOHA MPU HETPOI0DKUTEILHOM IEHCTBUU HArpy3ku £alred ~ 0,0015;



JUISL ITKOTO OETOHA MPU HEMPOAODKUTETHPHOM JACUCTBUM HATPY3KU £l red — 0,0022;
IUTSL TSDKEJIOTO OETOHA MPH MPOJODKUATEIILHOM ASHCTBUH HArpy3ku 1o tadmuie 6.10.

3uaueHus &y, £p3NpUHUMAIOT Kak B 6.1.20.

6.1.22 PactsruBaroniyue HampsokeHUS OeTOHA T B 3aBHCHMOCTH OT OTHOCHTEIBHBIX JeopMammii #i OMPENeSIoT 1o mpuBeAcHHBIM B 6.1.20 u 6.1.21
nuarpammam. IIpu 5TOM pacueTHBIE 3HAYEHMsS] CONPOTHMBIICHUS OETOHA CHKATHIO it 3aMEHSAIOT HA PAcUeTHHIE 3HAYEHMS CONPOTHMBIICHUS OETOHA PACTIKEHHIO
Ry cormacmo 6.1.11, 6.1.12, 3HaYeHHMs HAYAIBHOTO MOXY/IS YHOPYroCcTH £y onpenensor cornacHo 6.1.15, 3HaueHUs OTHOCHTENBHOM aedopManuu
Zps() IPUHUMAIOT corjiacHO 6.1.12, 3HAYEHUS OTHOCUTENBHOU JePOpMaIUM Fi¢2 TPUHUMAIOT IS TSHKEIOT0, MEIKO3EPHUCTOTO W HANPSTAIOMIET0 OSTOHOB: MPH
HETIPOJAODKUTEIILHOM JCHCTBUU HArpy3ku - Fpsz = 0,00015, mpu mpoAomKuTEIbHOM JASHCTBUM HArpy3ku - 1o Tadmuie 6.10. J{ns AByXJIMHEWMHOW auarpaMMbl
NPUHAMAIOT Zf red = 0,00008 HPH HENMPOIOLKUTEILHOM JEHCTBHH HArPY3KH, a TIPH TIPOIOKHTEIFHOM - 110 Tabmuie 6.10; 3HaueHns £at red ONpEEINSIOT 10

dopmyre (6.10), moacTaBnss B Hee Fp¢ M Ebtl red .

6.1.23[Ipu  pacuere  MPOYHOCTH  KEIE300CTOHHBIX  OJJIEMEHTOB IO  HEIMHEWHOW  nedopManMOHHOW  MOJEnW IS ONpeAeieHUs
HaIpsHKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHHS CKATOW 30HBI OETOHA WCTOJB3YIOT JUarpaMMbl COCTOSIHHMsI C)katoro OeroHa, mpuBeaeHHbe B 6.1.20 u 6.1.21 ¢
ne(OpMaMOHHBIMU XapaKTEPUCTUKAMU, OTBEYAIOIIMMHU HENPOAOLKUTEILHOMY JEHCTBUIO HAarpy3ku. Ilpu sToM B KadecTBe HauOoJiee MPOCTOW HCIOJIB3YIOT
IBYXJIMHEWHYIO AUarpaMMy COCTOSIHUSI O€TOHA.

6.1.24 [Ipu pacyere oOpazoBaHHs TPEHIMH B JKEJIC300€TOHHBIX KOHCTPYKUIMSIX IO HEIMHEHHOW AePOpMAIMOHHONW MOJENH IS OINPEICIICHHS
HaNPSKEHHO-1e(OPMHUPOBAHHOTO COCTOSHUS CKATOTO U PACTSHYTOTO OETOHA MCMOJIb3YIOT TPEXIMHENHYI0 TuarpaMMy COCTOsIHUSI OeTOoHa, puBeAeHHY0 B 6.1.20
u 6.1.22, ¢ nedpopMallMOHHBIMU XapaKTEPUCTUKAMH, OTBEYAIOUIUMHU HEMPOJODKUTEILHOMY JCUCTBHUIO HArpy3ku. JIByximHelHyro auarpammy (1.m.6.1.21), kak
HauboJee MPOCTYIO0, UCTIOIB3YIOT IS OIPeIeIeHHs HaPsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS PACTAHYTOTO OETOHA MPpHU YIpyroi paboTe cxxaToro OeToHa.

6.1.25 IIpu pacuete nedopmanuii kene300€TOHHBIX SJIEMEHTOB MO HEJIMHEHHON aeopMalMOHHOW MOAENTH MPU OTCYTCTBUU TPEIIUH MAJS OLEHKU
HaAMPSKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHHSI B CXKATOM U PACTSIHYTOM OETOHE HCHONB3YIOT TPEXJIUHEHHYI0 IuarpaMMmy COCTOSIHHS O€TOHa C y4eTOM
HEMPOJOJKUTEIFHOTO M MPOJOJDKUTENLHOTO NeHCTBUS Harpys3ku. [lpu Hamuuuu TpemuH JUis OUEHKH HANpsKEHHO-Ae(OpMHUpPOBAHHOTO COCTOSIHUS CYKATOTO
O0eToHAa TMOMHMMO YKa3aHHOW BBIIIE JUarpaMMbl HCHOJB3YIOT, Kak HauOoyiee TMPOCTYI0, ABYXJIMHEHHYIO JMarpaMMy COCTOSIHMSI O€TOHa C y4eToM
HEIMPOJAO0HKUTENIBHOTO U MPOIOJKUTEIBLHOTO JEHCTBUS HATPY3KHU.

6.1.26 I1pu pacuere pacKpbITUSI HOPMAJIBHBIX TPELINH 110 HEMTUHEHHON Ne(OPMALIMOHHON MOJIENH Ul OLIEHKH HAIPSHKEHHO -1e(OPMUPOBAHHOTO COCTOSIHUS
B CKaroM OETOHE MCIOJB3YIOT JHAarpaMMBbl COCTOSTHMSA, mpuBeaeHHble B 6.1.20 u 6.1.21, ¢ ydeToM HENmpoAOJKUTEIbHOTO JieiicTBUA Harpy3ku. Ilpu sTom B



KadyecTBe HanboJiee MPOCTON HCIIOIB3YIOT JBYXJIUHEHHYIO IMarpaMMy COCTOSIHUSI OE€TOHA.

6.1.27 BausiHue MOMEPEeMEHHOTO 3aMOpPaXKMBAHWS W OTTAaMBAHMS, a TAKKE OTPUIATEIBHBIX TEMIeEpaTryp Ha AeQOpMalMOHHBIE XapaKTEPUCTHKH OETOHA
YUUTHIBAIOT KOO(GQUIIMEHTOM YCIIOBUI paGoThl ¥p: < 1,0. [l HaA3eMHBIX KOHCTPYKIIMH, IOIBEPraeMbIX aTMOCEPHBIM BO3ICHCTBUAM OKPY/KAIOMIEH CPEIBI IPH
pacyeTHOM TemIepaType HapyXKHOTO BO3yXa B X0JoaHbIN nepuoa Munyc 40 °C u Bbiine, npuHUMaiOT KodgduuueHt i = 1,0. B ocTanpHBIX ciiydasx 3HAYCHUS

Kod(hUIMeHTa “Fi IPUHUMAIOT B 3aBUCHMOCTH OT Ha3HAYCHUS KOHCTPYKIUI M YCIIOBHI OKPYKAIOIIEH CPEIbI.

6.1.28 3HayeHnsT MPOYHOCTHBIX XapaKTEPHCTUK OETOHA MpPU IJIOCKOM (JIBYXOCHOM) HMJHM OOBEMHOM (TPEXOCHOM) HAIPSDKEHHOM COCTOSIHUU CIEIyeT
OTPEJIENATh C YIETOM BUJA U Kilacca OETOHA U3 KPUTEPHS], BBIPAXKAIOIIEr0 CBSA3b MEXK/Y MPEeIbHBIMU 3HAYCHUSAMH HANPSHKEHUH, JeMCTBYIOMIMX B ABYX WM TPEX
B3aMHO NEPIEHIUKYSPHBIX HAIPABICHUSIX.

Jepopmariuu 6eToHa ciaeayeT ONpeIeNsaTh ¢ YYETOM IJIOCKOTO WK 0ObEMHOTO HAMPSHKEHHBIX COCTOSHUH.

6.1.29 XapakTepucTHKN OETOHA-MaTpPHUIBl B AMCIEPCHO-apMUPOBAHHBIX KOHCTPYKIMSAX CJEIyeT NPUHUMATh KakK Uil OCTOHHBIX M Kele300€TOHHBIX
KOHCTPYKITUH.

Xapaktepuctuku ¢puopodeToHa B PruOpoOETOHHBIX KOHCTPYKIIMAX CJIEAYET YCTAaHABIMBATH B 3aBUCHMOCTH OT XapaKTEPHCTHK OETOHA, OTHOCHUTEIHHOTO
cojaepxanus, (GopMbl, pa3MEpPOB M pacrojoxeHus Gudp B OeTOHE, ee CIEIICHUsI ¢ OETOHOM M (PU3UKO-MEXaHMYECKUX CBOMCTB, a TaKKE B 3aBUCHMOCTH OT
pa3MepoB 3JIEMEHTA UM KOHCTPYKIIUH.

6.2 Apmarypa
6.2.1 [Ipy mnpOEKTHPOBAHUM >KEJIE300€TOHHBIX 3JaHUA U COOPY)KEHHH B COOTBETCTBHM C TPEOOBAaHUSMHU, NPEIbSIBISIEMBIMU K OCTOHHBIM H
KeJIe300€TOHHBIM KOHCTPYKLHUSAM, JOJDKHBI ObITh YCTAHOBIICHBI BUJ apMaTyphl, €€ HOPMHUPYEMbIE U KOHTPOJIUPYEMbIE MOKa3aTeNlu KayecTBa.

6.2.2 JIngs apmupoBaHUs KeIe300€TOHHBIX KOHCTPYKLIMH CleqyeT NpPUMEHSATh OTBEYAIOIlyl0 TpeOOBaHUSAM COOTBETCTBYIOIIMX CTAaHAAPTOB WM
YTBEPXKACHHBIX B YCTAHOBJICHHOM MOPSAJKE TEXHUYECKUX YCIOBUI apMaTypy CJIEIYIOIIHNX BUIOB:

ropsiueKaTaHyro IIaJKyI0 M TEepUOJUYECKOTO MNpOQUIsS € TOCTOSHHOW M IMEpPeMEHHOH BBICOTON BBICTYMOB (KOJBLIEBOM M CEPHOBUAHBIN Npoduib
COOTBETCTBEHHO) AUaMETPOM 6-50 MM;

TCPMOMCXAHNUYCCKU YIIPOUHCHHYIO IICPHOANICCKOT'O HpO(I)I/I.HSI ANaMETpoOM 6-50 MM,



X0JI0,1HO1e(hOPMHUPOBAHHYIO TIEPHOIUIECKOTO POt ruamerpom 3-16 Mm;
apMaTypHbI€ KaHAThI IUAMETPOM 6-18 mm.

623 OCHOBHI)IM IIOKa3aTcJICM KadcCTBa apMaTprI, YCTaHaBJII/IBaeMI)IM HpI/I HpOGKTI/IpOBaHI/II/I, SABIICTCA KJIAacCC apMaTypbl 10 HpO'—IHOCTI/I Ha paCTSI)KeHI/Ie,
0003HaAYaEMBIH:

A - 11 ropsiYeKaTaHOW U TEPMOMEXAHUYECKH YIIPOUHEHHOW apMaTyphl;

B, B p - U XOJIOAHOA€(hOPMUPOBAHHOM apMaTypsl;

K - st apmaTypHBIX KaHATOB.

ApmaTypHbIE KaHaThl TTOAPA3ICIISIOTCS Ha!

K7, nzrotoBieHHbIE U3 KPYTI0H TJIaJAKON TPOBOJIOKH;

K7T, u3rotoBiieHHBIC U3 MPOBOJIOKH MEPHOTUICCKOTO TTPOQHIIS;

K70, nnactuyecku 00kaTbie, M3rOTOBJIECHHBIE M3 TJIAKON MTPOBOJIOKH.

Kitaccer apmaTypsl 110 MPOYHOCTH Ha PACTSKEHUE OTBEUAIOT TapaHTUPOBAHHOMY 3HAYCHHUIO Tpejesia TeKy4eCcTH, (PU3UYECKOTO MM YCIOBHOTO (paBHOTO
3HAYEHUIO HANpPsHKEHUH, COOTBETCTBYIOIIMX OCTaTOYHOMY OTHOCUTeNnbHOMY yiuinHeHuto 0,1% wumm 0,2%), ¢ obecneuennocThio He MeHee 0,95, onpenenseMoMy

IO COOTBCTCTBYIOIIIUM CTaHAApTaM.

KpOMe TOro, B HeO6XOI[I/IMBIX ClIydasX K apMaTtype NpeabABIIAIOT Tpe6OBaHI/I${ 10 OOIIOJIHUTCIIbHBIM IIOKA3aTCIIAAM Ka4uCCTBA: CBApUBACMOCTb, IINIACTUYHOCTD,
XﬂaHOCTOﬁKOCTB, KOPPO3HOHHYIO CTOﬁKOCTL, XapPaKTCPUCTUKU CLCINICHUSA C OETOHOM U Aap.

6.2.4 JIna >xene300eTOHHBIX KOHCTPYKUMN O€3 MpeaBapUTEeNIbHOTO HAINPSDKEHUS apMaTypbl B KaueCTBE YCTaHABIMBAEMOM IO pacyeTy apMarypsl CleayeT
IIPEUMYIIECTBEHHO NMPUMEHATh apMaTypy nepuoaundeckoro npoduis kiaaccoB A400, A500 u A600, a Taxxke apmartypy kiaccoB B500 nu Bp500 B cBapHbIX ceTkax

" KapKacax. HpI/I 000CHOBAaHHMH 3KOHOMUYECKOM I_[eJ'IeCOO6pa3HOCTI/I JAOIIYCKACTC IPUMCHSATH apMarypy 00JIee BHICOKHX KJIACCOB.

Jlj1 monepeyHoro U KOCBEHHOTO apMUPOBAHHUS CIIEIyeT IPEUMYIIIECTBEHHO TPUMEHSTH MIaKyto apMmarypy kiacca A240 u3 cranu mapok Cr3cn u Ct31nc (¢



KaTeropusMu HOPMUPYEeMbIX rokazareneit He Hmxke 2 o [OCT 535), a Takke apmarypy nepuogudeckoro mpodums kiaccoB A400, A500, BS00 u Bp500.
Jlig ipeiBapuTENIbHO HANPSKEHHBIX JK€1€300€TOHHBIX KOHCTPYKIUH clieAyeT NpeaycMaTpuBaTh:
B KQUeCTBE HANPATACMOW apMaTyphI:

ropsiueKaTaHylo U TEpMOMEXaHUYECKH YIPOUYHEHHYIO eproandeckoro npodums kiaaccoB A600, A800 u A1000;

X0J10,1HOIE(OPMHUPOBAHHYIO MEPHOAMIECKOTO TIPOoGHIIs K1acco oT £y 1200 mo By 1600;

KaHaTHy1o /-nipoBosiounyto (K7) kimaccos K1400, K1500, K1600, K1700;

B KauecTBE HEHANpAraeMoi apMaTyphl:

ropsiYeKaTanyro Tiajikyro kiacca A240;

ropsiYeKaTaHylo, TEPMOMEXaHUYECKH YIIPOYHEHHYIO M XO0JI0IHOAe(pOpMHUPOBAHHYIO TIeproandeckoro mpoduist kiaacco A400, A500, A600, BS00 u Bp500.

6.2.5 [Ipu BBIOOpE BHAAa W MapoOK CTajM JJIs apMaTyphl, YCTaHaBIMBAEMOI MO pacyeTy, a TakKe MPOKATHBIX CTallel Ui 3aKJIagHBIX JeTalei cieayeT
YUUTBHIBATh TEMIIEPATyPHbIE YCIOBHS SKCILTyaTallud KOHCTPYKIUI U XapaKTep UX HarpyKeHUs.

B KOHCTpYKIHMAX, SKCILTyaTUPYEMBIX MPU CTAaTHYECKOW (M KBAa3MCTAaTMUECKOW) Harpy3Ke B OTAIUIMBAEMbIX 3/IaHUSX, a TAKKE€ HAa OTKPBHITOM BO3JyXe U B
HEOTAIUTMBAEMBIX 3/aHUAX MpH pacueTHOU Temreparype mMuHyc 40 °C M Bbllle MOXKET ObITh NMPUMEHEHAa apMaTypa BCEX BBIIICYKAa3aHHBIX KJIaccoB, 3a
uckiroueHuem apmatypsl kinacca A400 u3 cranu mapku 351°C, knacca A240 u3 cranu mapku Ct3ki, npuMeEHseMbIX NpU pacueTHOU Temmneparype Munyc 30 °C u
BBIIIIE.

[Ipu pacuerHol TemnepaType Huxke MUHYC 55 °C pekoMeHayeTcst ucnoib3oBaTh apmatypy kiacca Ac500C no [1] u A600 u3 cranu mapku 201 2CDOBA.

HpI/I APYTUX yCIOBUAX SKCILTYaTallUW KJIACC apMaTypbl U MapKy CTAJIM MIPUHUMAIOT IO CIICHUAJIBHBIM YKA3aHUAM.

ITpu mpoeKTHpOBaHNY 30HBI IIEpelauy MPEIBAPUTENIBHOTO HAIIPSKEHUS, aHKEPOBKU apMaTyphbl B OE€TOHE U COEMHEHUI apMaTyphl BHaXJIECTKY (0€3 CBapKm)
CllelyeT yuuThIBaTh Xapakrep nosepxnoctu apmatypsl (TOCT P 52544, [3]).

[Ipu mpoeKTUPOBaHNHU CBapHBIX COETMHEHUI apMaTyphl CIeyeT YUUThIBaTh criocod u3rotosienus apmatypsl (OCT 14098, [2]).



6.2.6 JInss MOHTaXXHBIX (TIOJBEMHBIX) TETENIb AJIEMEHTOB COOPHBIX JKEIE300€TOHHBIX U OCTOHHBIX KOHCTPYKIUU CJEIyeT MPUMEHSTh TOPSYeKaTaHYIo
apmaryphyto craib kiacca A240 mapok Ct3cm u Ct31c (¢ KaTeropusiMu HOpMUpPyeMbIX Tokasatenei He Hike 2 o [OCT 535).

B ciyuae ecnu MOHTaXK KOHCTPYKIIMI BO3MOXKEH IPU pacdyeTHOW 3uMHEH Temmneparype Humke MuHyc 40 °C, aias MOHTaXHBIX TIE€TENb HE JIOIYCKAaeTCs
MPUMEHSTH cTainb Mapku Cr3mc.

6.2.7 OCHOBHOH MPOYHOCTHON XapaKTEePUCTHKOH apMaTyphl SBISETCS HOPMATHBHOE 3HAYCHHE CONPOTUBICHUS PACTSIKEHHIO sn , NPUHEMAacMoe B
3aBHCHMOCTH OT KJIacca apMaTypsl o tadmnwuiie 6.13.

Tabmwnma 6.13

Kimacc HomunanbHbii HopmaTuBHbIE 3HaYEHUS COPOTUBIICHUS PACTKEHUIO Rs,n M PaCYCTHBIC
apMaryp | AUameTp apMatypel, | oouappa CONIPOTUBJIEHUSI PACTSHKEHUIO JJISI MPEIETbHBIX COCTOSIHUM BTOPO
bl MM rpymmbl £ ser , MITa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800




A1000 10-32 1000
B500 3-16 500
B 500 3-5 500
B L1200 8 1200
B 1300 7 1300
B 11400 4.5, 6 1400
B, 1500 3 1500
B, 1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9;11; 12; 15 1600




K1700 6-9 1700

6.2.8 PacueTHbIe 3HAUCHHS CONPOTUBJICHUS apMaTyphl PACTSKEHHIO %5 ompeaensior no Gopmyie

(6.10)

rae ‘¥; - ko3pPUIMeHT HaleKHOCTU MO apMaType, MpUHUMaeMbli paBHbIM 1,15 ns mpeaenbHBIX COCTOSHUN mepBoil rpymmsl U 1,0 - Ans npeaenbHbIX
COCTOSIHUM BTOPOM TPYIIIIBI.

PacyeTHbIe 3HAYEHHUS CONMPOTHBIICHHUS apMAaTyphbl PACTSIKEHHIO 4%; IPUBENEHHI (C OKPYIIEHHEM) ISl MPEENbHBIX COCTOSHHMI MEpBOM IPyNIbI B TabIHIE

6.14, BTOpOif rpymmbl - B Tabmume 6.13. ITpu >TOM 3HauyeHMs +isn I TIPENENBHBIX COCTOSHHE TEPBOM T'PYNIbl NPHHATH PABHBIMM HAUMEHBIINM
KOHTPOJUPYEMbIM 3HaYEHHSIM 110 COOTBETCTBYIOIINM CTaHIapTaM.

Tabmuia 6.14

Kiace 3HaUYEHHUsI paCUETHOTO COMPOTUBIICHUSI apMaTYpPhI ISl IPEAEIbHBIX COCTOSIHUN MEPBOil IPYIIIIHI,
apMmaryp MlIa
bl

pacTskeHuo £ ckatuio £z

A240 210 210




A400 350 350
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
E4500 415 390(360)
B, 1200 1050 500(400)
B, 1300 1130 500(400)
B 1400 1215 500(400)
B4 1500 1300 500(400)
B, 1600 1390 500(400)




K1400 1215 500(400)

K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)

[Ipumeuanue - 3HadeHus £;; B CKOOKAaX MCIONB3YIOT TOJBKO MPH pacdeTe Ha KPaTKOBPEMEHHOE JeHCTBUE
Harpy3KH.

3HaueHHS PACUETHOTO CONPOTHUBIECHHUS APMATYPhl CKATHIO +;; MPMHMMAIOT PABHBIMU PACYETHBIM 3HAYEHHAM CONPOTUBJICHUS apMaTyphl PACTKEHHIO X;

HO He 0osiee 3HAUECHUH, OTBeyUaroUuX JIedopMalusiM YKOpPOUYeHHsI OETOHA, OKPYXKAIOIIETO CXKATyI0 apMaTypy: IMpH KPaTKOBPEMEHHOM JEHCTBUU HArpy3Ku - HE
6osee 400 MIla, npu qUTEILHOM NEHCTBUM HAarpy3ku - He 6osee 500 Mlla.

Jlst apmarypsl kiaccoB B500 u A600 rpaHuyHbIe 3HaYEHUS CONMPOTUBIICHUS COKATUIO MPHUHUMAIOTCS C MOHUXKAIOMUM KO3()HUIIMEeHTOM yCaoBUl pabOTHI.
PacueTHble 3HaUeHUs s NpuBeIeHbI B Tabnuie 6.14.

6.2.9 B HeoOXOqUMBIX cIydasiX pacyeTHbIE 3HAYECHHS MPOYHOCTHBIX XapaKTEPUCTHK apMaTypbl YMHOXAIOT HAa KOA(PHUIUEHTHl YCIOBUNU PAOOTHI ¥y ,
YUYUTBIBAIOIINE OCOOEHHOCTH pabOThl apMaTyphl B KOHCTPYKIUH.

PacueTHbIe 3HAUCHHS L%z TS apmatypsl knaccoB A240...A500, B500 npusenens! B Tadbnuie 6.15.

Tabmuua 6.15



Knacc

PacueTHble 3HaYEHMSI CONPOTUBIICHUS IOTIEPEYHOI apMaTypbl (XOMYTOB U OTOTHYTBIX

apMarypsl CTEPKHEH ) pacTsHKEHUIO JUISl IPEIeIbHBIX COCTOSIHUM nepBoi rpymmnsl, MITa
A240 170
A400 280
A500 300
B500 300

Jliist onepeyHoi apMaTyphbl BceX KJIacCOB PAacUETHbIE 3HAYECHUS COTPOTHBIIEHUS 424, ClIEyeT IpuHUMaTh He 6osee 300 MITa.

6.2.10 OcHoBHBIMU JIe(hOPMAITHOHHBIMU XapAKTEPUCTUKAMU apMaTYyPhI SIBISIOTCS 3HAYCHUS:

OTHOCHUTEJIBHBIX Ae(OpPMalnii YITIMHEHUS apMATypPhl £ 0 IIPU JOCTHKEHHHU HAIIPS)KCHUAMH PACYETHOTO COIIPOTUBICHUS s ;

MO/TyJIsl YIIPYTOCTH apMaTypsl & .

6.2.11 3nayeHust OTHOCUTENBHBIX AeopMaliuii apMaTypsl £ ;0 IPUHUMAIOT PaBHBIMHU:

UL apMaTyphl € (I)I/I3I/I‘-ICCKI/IM MpeaciioM TCKy4CeCTU

UL apMaTyphl € YCIIOBHBIM IIPCACIOM TCKYUCCTU

(6.11)



R
2 =5 0,002

&

(6.12)

6.2.12 3Hauenus MO/ YIPYTOCTH apMaTyphl £; NPHMHUMAIOT OIMHAKOBBIMM [IPH PACTSKEHUH U CHKATUH U PABHBIMH:
£ =1,95-10% MIla - nns apmaTypHbIxX kKaHaToB (K);
£, =2,0-10% MIla - 11 ocranbHO# apMatypsl (A u B).

6.2.13 Inarpammbl coctostHus (IeopMUpOBaHUs) apMaTyphl HCIIOJB3YIOT TPH pacydeTe jKeJIe300eTOHHBIX JIEMEHTOB 10 HEJIMHEHHOH aedopMarmoHHON
MO/IEITH.

[Tpu pacuere ene300€TOHHBIX 3JIEMEHTOB 10 HEIWHEHHOW e(hOPMAIMOHHON MOJIENIM B KaYeCTBE PACUCTHOW JHarpaMMbl COCTOSHHS (eOopMUpOBaHUS )
apMaTyphl, yCTaHABIUBAIOLIEH CBSI3b MEXIY HANPSHKEHUSMU T ;M OTHOCUTENIBHBIMH JehopMalusiMu £; apMaTypbl, MPUHUMAIOT YIPOILEHHbIE AHAarpamMMbl 110

Ty auarpamm [pasarns mist apMatypsl ¢ GU3HYECKUM TpeaesioM Tekydectn kimaccoB A240-A500, B500 nyxnuHelHyto aquarpammy (pucyHOK 6.2, a), a Juist
apMaTypsl C YCJIOBHBIM MpenenoM Tekydectu kiaccoB A600-A1000, Bp1200-Bp1500, K1400, K1500 u K1600 - Ttpexnuneinyio (pucyHok 6.2, 6), 6e3 ydera
YIPOYHEHHUS 3a MJIOUIAJKON TEKYYECTH.
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a - IByXJIMHEWHas quarpamma; 6 - TpexJInHeHas [uarpamma
Pucynoxk 6.2 - JluarpaMMbl COCTOSIHUS PaCTSIHYTOW apMaTyphl

Z[I/Ial"paMMbI COCTOSIHUA apMaTypbl IIPpHU PACTAXKCHUN U CXKATUU ITPUHUMAKOT O AMHAKOBBIMHA, C YHETOM HOPMHUPYCMEBIX pPaCYCTHBIX COHpOTI/IBHeHI/Iﬁ apMaTyphbl
PACTAKECHUIO U CKATUIO.

JlommyckaeTcsi B KaueCTBE PACUYETHBIX JAMArpaMM COCTOSIHUSL apMaTypbl MCIIOJIb30BaThb KPUBOJIMHEIHBIE pPACUYETHBIE gUarpamMmbl, anmpoKCUMHPYIOLINE
(baxTHuecKue TuarpaMMbl 1e(OpMUPOBAHUS apMaTYPHI.



6.2.14 HanpsokeHuss B apMmarype T COTJIACHO JABYXJIMHEHHOW JuarpaMMe COCTOSIHHS apMarypbl ONPEACISIOT B 3aBUCUMOCTH OT OTHOCHUTEIBHBIX

neopmaruit ; mo popmysam:
npu U< g, <y
s (6.13)
npu £;0 & 55 L850
a; =R, (6.14)
3HaueHUs £5), Ssu K, MPUHUMAIOT corytacHo 6.2.11, 6.2.12 u 6.2.8. 3HaueHuss OTHOCUTETHHOM AepopManmu £ ;3 mpuHUMAaIOT paBHbIMU 0,025.

JlomyckaeTcst Ipy COOTBETCTBYIOIIEM OOOCHOBAaHWM TPUHUMATh BEIMYMHY OTHOCHUTEIBbHON nedopmaruu ;3 mMeHee wiu Oosiee 3HaueHus 0,025 B
3aBUCHUMOCTH OT MapKH CTajH, TUIIA ApMUPOBAHUS, KPUTEPUS HAJCKHOCTU KOHCTPYKIIUHU U IPYTUX (PaKTOPOB.

6.2.15 HanpsbxkeHust B apMaType ©; COIJIaCHO TPEXJIMHEHHON JuarpaMme COCTOSHUSI apMaTypbl OIpPENeNsiioT B 3aBUCUMOCTH OT OTHOCHUTENIbHBIX

nedopmaruii £; o Gopmysam:
HpI/I |:| ‘: E_S ‘: ‘E.Sl
B (6.15)

HpI/I ‘E.Sl ﬁ ES ﬁ 552

Ta FgTE1 , Yl
a. =|[1-=2] + "R, A11R
’ By ) en—8a & ’ . (6.16)



3naueHus £55, &;u &; npunumaror cormacuo 6.2.11,6.2.12 u 6.2.8.

3HavYeHUS HANIPSDKEHUH T ;1 MpuHUMAalOT paBHbMU 0,9 K, a HaIpsKEeHUH 7 ;7 - paBHo 1,1 R,

098,
3HaueHUs1 OTHOCUTEINIbHBIX AeopMalu £ ;) IPUHUMAIOT PaBHBIMU E, A nedopmanmii £;3 - pasasiMu 0,015.

7 beTOHHBbIE KOHCTPYKIUH
KoHcTpykiuu paccMaTpuBaroT Kak OETOHHBIE, €CJIM UX MPOYHOCTh 00ecrevyeHa OJJHUM TOJIBKO OETOHOM.
beToHHBIE 31€MEHTHI IPUMEHSIOT:
a) IPEUMYILIECTBEHHO Ha CXKaTHE IIPU PACIOI0KEHUH MPOJOJIBHON CKUMAIOILEH CUJIbI B IIPE/ieNax MONEePEeUHOTO CEYEHUs dJIEMEHTa;
0) B OTIENbHBIX CIy4asX B KOHCTPYKLMSX, pabOTAIOLIMX Ha CXXAaTHE IPU PACHOJIOKEHUU MPOJOJbHOM CKUMAIOIIEH CHJIbl 3a IpeeiaMH IMONEepeYyHOro
CEUCHMsI IEMEHTAa, a TaKKe B M3rMOaeMbIX KOHCTPYKLUAX, KOTJAa UX pa3pylIeHHE HE IpPEJCTaBISCT HEMOCPEICTBEHHOW ONACHOCTH AJIS JKU3HHU JIIOAEH U

COXPaHHOCTH 000PYIOBaHHUS.

KoHcTpyKIuu ¢ apMaTypoi, IUIOIIAIb CEYSHUSI KOTOPOH MEHBIIIE MUHUMAIBHO JIOIYCTUMOM 10 KOHCTPYKTHBHBIM TpeOoBaHusaM 10.3, paccMaTpuBaiOT Kak
OETOHHBIE.

7.1 PacyeT 0€TOHHBIX 3JIEMEHTOB MO MPOYHOCTH
7.1.1 beToHHBIE 3JEMEHTHI PACCUMTHIBAIOT MO MPOYHOCTU Ha JEHCTBHE MPOJOJIBHBIX CKUMAIONINX CHJI, M3THOAIONIMX MOMEHTOB M TMOMEPEYHBIX CHII, a
Tak)Ke Ha MECTHOE C)KaTHe.

7.1.2 Pacuer no MMPOYHOCTHU OCTOHHBIX DJIEMEHTOB npu JIENCTBUM HpOI[OHBHOﬁ COKMMAIOIIEH CHIIBI (BHCI_ICHTpCHHOe C)KaTI/Ie) n I/I3FI/168.IOIJ_ICFO MOMCHTAa



CJICOAYCT MMPOU3BOJIUTDH JJIA CequHﬁ, HOpPMaJIbHBIX K UX HpOHOJ’IBHOﬁ OCH.

Pacuer OETOHHBIX 53JIEMEHTOB MPOW3BOAAT HAa OCHOBE HENMHEHHON nedopmarmoHHON Moaenu corjacHo 8.1.20-8.1.30, nmpuHMMas B pacyeTHBIX
3aBUCHUMOCTSIX TUIONIAJb apMaTyphbl paBHOM HyI0. JlomyckaeTcst pacueT OETOHHBIX AJIEMEHTOB MPSMOYTOJILHOTO M TaBPOBOI'O CEUEHUN MPHU JACUCTBUM YCUIUH B
TUIOCKOCTH CUMMETPUH HOPMAJIBHOTO CEYEHUS IIPOU3BOMUTH IO TPEACTbHBIM YCHIUAM coriacHo 7.1.7-7.1.12.

7.1.3 BeToHHBIE DIIEMEHTHI B 3aBHCUMOCTH OT YCJIOBHUN MX pabOThI M TPeOOBAHWH, MPENBIBISIEMBIX K HUM, PACCUMTHIBAIOT IO TPEACITHHBIM YCHIUSAM 0€3
ydeTa WIH ¢ yYeTOM CONPOTHUBIICHUS OETOHA pacTSIHYTOM 30HBI.

be3 yuera conmpoTuBiiennst 6eToHa PacTSIHYTOMN 30HBI (PUCYHOK 7.1) MPOU3BOAAT pacyeT BHEIICHTPEHHO CKATHIX DJIEMEHTOB MPHU PACTIOJIOKEHUH MPOJOITLHON
CKUMAIOIIEHW CUJIBI B TIpEeIax NONEPEYHOTO CEYEHUS AIEMEHTA, MPUHUMAS, YTO JTOCTHKEHHE MPEIETBbHOIO COCTOSTHUS XapaKTEPU3YETCs pa3pyll€HUEM CKATOTO

oerona. CompoTHBIICHHE OETOHA CKATHIO IIPU pacdeTe MO NpeNedbHBIM YCHJIUSAM YCIOBHO HPENCTaBIAIOT HANPSKEHMSMH, PAaBHBIMH % | pPaBHOMEPHO
pacrpeieNIeHHBIMU T10 YaCTH CKaTOM 30HBI (YCJIOBHOM CKATOM 30HBI) C IIEHTPOM TSHKECTH, COBITAIAIOIINM C TOYKOH MPUIIOKEHHS TTPOI0JIbHOM cuitbl (7.1.9).

R;. |
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PI/ICYHOK 7.1 - Cxema YCI/IJII/Iﬁ H 3III0pa HaHpH)KeHI/Iﬁ B CCUCHHH, HOPMAJIbHOM K HpOI[OJ'IBHOﬁ OCH BHCOCHTPCHHO CKATOI'O OETOHHOTO 3JICMCHTA,
pacCcuUUuTBIBACMOr0 110 IMMPOYHOCTH 0e3 y4de€Ta COIIPOTHUBIICHUSA OcToHAa paCTHHYTOﬁ 30HBI

C yyetoM conpoTuBjeHHUs O€TOHA pacTSAHYTOW 30HBI (PUCYHOK 7.2) HMpPOM3BOJAT pacyeT 3JIEMEHTOB, pabOTaloIMX Ha C)KaTHE MPU PacloIOKEHUH
IPOJIOJIBHOM CXKUMAIOIIEH CHIIbI 3a IpeJieslaMU MONEPEeYHOro CEYEeHHUsl IJIEMEHTa, M3rMOaeMbIX SJIEMEHTOB, a TAaKKe 3JEMEHTOB, B KOTOPHIX HE J0MYCKAIOT
TPEUIMHBI IO YCIOBUSAM OKCIUTyaTallMd KOHCTpYyKuuil. [Ipu 3TOM mnpu pacdere Mo MNpeAeibHBIM YCUIMSAM TNPUHUMAIOT, YTO NpPEAEIbHOE COCTOSHUE
XapaKTepU3yeTCsl TOCTHKEHUEM IpeeNbHBIX YCHIIMN B OETOHE PacTSHYTOH 30HBI, ONpEAEIIeMbIX B MPEANOI0KEHUN ynpyroit padorsl 6erona (7.1.9, 7.1.10,



7.1.12).

aJ "

Pucynox 7.2 - Cxema ycunuii 1 31iopa HanpsHKEHUH B CEYSHUH, HOPMAJIBHOM K TTPOJIOJIBHON OCH M3ru0aeMoro (BHEIEHTPEHHO CKATOTo) OETOHHOTO
3JIEMEHTA, PACCYUTHIBAEMOTO 110 IPOYHOCTH C YYETOM COIPOTHUBIICHUS OETOHA PACTAHYTOU 30HBI

7.1.4 Pacuer mno IMPOYHOCTH OCTOHHBIX DJIEMEHTOB Ipu ,HCfICTBPIPI IMOIIEPCUYHBIX CHUII IMTPOU3BOAAT U3 YCIOBHSA, II0 KOTOPOMY CymMMa COOTHOIIEHUM TJIaBHOTO

a
mi
pacCTAruBarOICro HalpsKEHUA K paCdYE€THOMY COIIPOTHUBIICHHIO OeroHa OCEBOMY PaCTAXKCHUIO [ REJ y ]I/I TJIaBHOI'O CXXHMAIOMICTO HAIPsXCHHA K paCd€THOMY

)
il
COITPOTHUBJICHUIO OeToHa O0CCBOMY CKATHUIO [ R&I ]HC JOJDKHA IIPCBbIIIATH 1,0

7.1.5 Pacyer o npo4HOCTH OETOHHBIX JIEMEHTOB Ha JIeHiCTBHE MECTHOW Harpy3ku (MECTHOE C)KaTHe) MIPOU3BOJAT COIIacHO yka3aHusM 8.1.43-8.1.45.
7.1.6 B OeTOHHBIX 3JIEMEHTax B cIydasx, ykazaHHbIX B 10.3.7, HE0OX0IMMO MpeaycMaTpuBaTh KOHCTPYKTUBHYIO apMaTypy.
PacueT BHEIICHTPEHHO CKAThIX OETOHHBIX 3JIEMEHTOB I10 MPEEIbHBIM YCUIIUAM

7.1.7 HpI/I pacueTe Mmoo MpOYHOCTH BHCUCHTPCHHO CXKATBIX OCTOHHBIX JJIEMEHTOB Ha JEeNCTBHE CKUMAIOIIEH HpO,[[OJ'IBHOﬁ CHUJIBI CJICAYCT YYUTHLIBATH



CIIy4alHBIA DKCLICHTPUCUTET £, IPUHUMAECMbIN HE MEHEe:

1/600 nnuHBI BJIEMEHTA WK PACCTOSIHUSI MEXK/IY €r0 CEYCHUSIMH, 3aKPETICHHBIMU OT CMEIICHUS;
1/30 BBICOTEI CEYEHMS;

10 mmM.

I[J'ISI QJICMCHTOB CTAaTUYCCKU HCONPCACINMBIX KOHCTPYKHHPJI S3HAYCHHUEC SKCHCHTPHUCUTETA HpOI[OJ'II;HOfI CHJIBI OTHOCUTCIIBHO LICHTPA TSKECTU MPUBCIACHH OT'0
CEUECHUA #( IMPUHUMAIOT paBHBIM 3HAYCHUIO SOKCHCHTPUCUTETA, MMOJTYYCHHOT'O N3 CTATUYCCKOTO pacye€Ta, HO HC MCHEC Fa.

J1J1s 57IEeMEHTOB CTaTHYECKH OIPEAETUMbIX KOHCTPYKIIMM SKCIEHTPUCUTET €[ IPUHUMAIOT PaBHBIM CyMMeE SKCHEHTPUCHUTETOB - U3 CTaTUYECKOIO pacyera
KOHCTPYKIMH U CIy4alHOTO.

i
7.1.8 Tlpu THOKOCTH AJIEMEHTOB r 714 HEOOXOMMO yUYWTHIBATh BIWSHHUE HAa MX HECYIIYIO CIIOCOOHOCTH MPOTHOOB IyTEM YMHOKEHHUS 3HAYEHUH €[ Ha

koadurment 7, onpenensemsliid cormacHo 7.1.11.

7.1.9 Pacuer BHCHOCHTPECHHO CXKaTbIX OCTOHHBIX JJIEMEHTOB IIpHu paciioJOKCHUHA HpO,I[OJ'IBHOﬁ C)I(HMaIOH_[eﬁ CHUJIBI B IIp€AcijiaxX IIOICPEHYHOI'o CCUCHUA
QJICMCHTA IIPOU3BO AT U3 YCIIOBUSA

N LRy Ay, (7.1)

rae A - nedcTByroIas NpooibHas CUla;
A, - nomak cxaTol 30HBI GETOHA, ONpEeIAeMas U3 yCIOBHUS, YTO €€ HEHTP THKECTH COBIAAAET C TOUKON IPHIIOKEHHUS TIPOAOJIBHON CUibl 2 (C ydeToM
nporuba).

Z[J'ISI QJICMCHTOB IPAMOYT'OJIBHOTO CCUYCHUA

Zrepg'n
Ay =0kl — (7.2)



JIomycKaeTcsl pacyeT  BHEIEHTPEHHO CKATBIX DJIEMEHTOB IIPAMOYTOJIBHOTO CEYEHUs IIPH  OKCHEHTPMCHTETE NPOJOJIBHONM cuibl &g & #2130 gy

fg = 20k nponsBoaute U3 ycnosus

N<p Ry 4, (7.3)

rae .A- miomanb MOMEPCUYHOTO CCUCHUS DJICMCHTA,

I
# - Koo HIHEHT, IPUHIMACMBIIT IPH JUTHTEILHOM JCHCTBHY HArPY3KH 110 Tab/muIe 7.1 B 3aBHCHMMOCTH OT THOKOCTH 7 9JIEMEHTA, [P KPATKOBPEMEHHOM

di di
JNENCTBUH HArPY3KH 3HAYEHUs ¥ ONPENENAIOT 110 JUHEUHOMY 3aKOHY, TpuHuMas ¥ = 0,9 npu N ~10um # =0,85 npu N - 20;

{i - pacyeTHas JUIMHA 2IEMEHTa, onpesensemMas Kak s Kele300eTOHHBIX HIEMEHTOB.

Tabmuma 7.1
nth 6 10 15 20
e 0,92 0,9 0,8 0,6

BHeneHTpeHHO ckaTble OETOHHBIE AJIEMEHTHI, B KOTOPBIX MOSBICHHE TPELIMH HE JOMYCKaeTCs MO YCIOBUSAM 3KCIUTyaTallid, HE3aBUCHUMO OT pacyera W3
ycnoBus (7.1) 10mKHBI OBITH IPOBEPEHBI C YUETOM COIPOTHBIIEHHS OETOHA PAaCTAHYTOM 30HBI U3 YCIOBUS



N
A
?'ED'T‘?'J’f"l- (7.4)
Jj1 371eMEHTOB IPSIMOYIOJIBHOTO ceueHus ycnoue (7.4) umeeT BUA
WM< gf’f ok
g n
-1. 7.5
- (7.5)

B dopmymnax (7.4) u (7.5):

A - momane NonepeyHoro ceueHns OETOHHOTO JIEMEHTa;

[ - MOMEHT UHEpLNU CEUYEHUsI OETOHHOTO 3JI€MEHTAa OTHOCUTENILHO €T0 LIEHTPA TAKECTH;

s - pacCTOSsIHME OT LIEHTPA TSKECTH CEUSHHMsI dJIeMEeHTa 0 HauboJjee pacTSHyTOr0 BOJIOKHA,
# - koahpuMeHT, onpeaAensIeMblid COTJIacHO yka3zanusm 7.1.11.

7.1.10 PacueT BHEUEHTPEHHO CXKAThIX OCTOHHBIX 3JIEMEHTOB IPH PACIOJIOXKCHHU TPOJOJIBHON CKUMAFOIICH CHIIBI 3a IMpEIesiaMH IOTIEPEUYHOrO CeUSHHSI
aJIeMeHTa Ipou3BOIT U3 ycioBui (7.4) u (7.5).

7.1.11 3navyenue koxpdunueHTa * , y4UTHIBAIONIETO BIUSHIE MPOruda Ha 3HaYCHHE SKCLIEHTPUCUTETA MPOJOIBHON CUJIBI €[, OIPEIEISAIOT 10 Gopmyrie

—

Fl_i 7.6
NG?" ()

rac cr - YCJIOBHAA KpUTHYCCKAA CUJIa, ollpeaciiaeMast 1mo (bOpMYJ'IC



e 12, (7.7)

rae JJ- )KECTKOCTb 3JIEMEHTA B HpGI[GJII:HOfI 0 MPOYHOCTHU CTaguHu, OIpcaciidcMas KakK IJIsd JKeJe300e TOHHEIX 9JICMCHTOB, HO oe3 ydu€Ta apMaTyphl,

cornacuo 8.1.15.
Pacqu I/I3FI/I6&€MBIX 6CTOHHI>IX DJIEMCHTOB 110 HpeI[eJ'IBHBIM YCI/IJ'II/IHM

7.1.12 PacueT m3ru6aeMbIx OETOHHBIX AJIEMEHTOB CIIEAYET MPOU3BOANUTH U3 YCIOBUS

rae A - u3rudamuii MOMEHT OT BHEITHEHN Harpys3Ky;
M - IpenenbHBI M3rMOAIOMINI MOMEHT, KOTOPBIA MOKET OBITH BOCIPHHSAT CEYEHMEM DIIEMEHTA.

3nauenne My onpenensor no Gopmyse

rae # - MOMEHT COIMPOTHUBJICHUS CCUCHUA DJICMEHTA JJI KpaﬁHero PaCTAHYTOI'O BOJIOKHA.
HJ’IH QJICMCEHTOB PAMOYT'OJIBHOT'O CECYCHUA

8 XKene306eTOHHbIe KOHCTPYKLMUUN 6e3 NpeaBapuUTENbLHOrO HanNpPskeHUs apMaTypbl

M LMy, (7.8)

My = Ry "W (7.9)
bk

W=— (7.10)



8.1 PacueT 3/1eMeHTOB keJ1e300eTOHHBIX KOHCTPYKIMI 110 NpeAeIbHbIM COCTOSTHUSIM NEePBOil TPyNIbI
PacueT xene300eTOHHBIX IIEMEHTOB M0 TPOYHOCTH

XKene300eTOHHBIC AIIEMEHTHl  PAaCCYMTHIBAIOT IO MPOYHOCTH HA ACHCTBUE H3TUOAIOUIMX MOMEHTOB, IMPOIOJBHBIX CHJI, MOMEPEYHBIX CHII, KPYTSAIINX
MOMEHTOB U Ha MECTHOE JICHCTBUE HArPy3KH (MECTHOE CXKaTHE, IPOJaBIMBAHUE).

PacueT 110 MpOYHOCTH KeJIe300€TOHHBIX 3JICMEHTOB Ha JICHCTBUE U3rMOAIONTUX MOMEHTOB U TIPOJOIBHBIX CHJI
Obuue nonoswcenus

8.1.1 Pacyer 1Mo TPOYHOCTH >KEJIC300CTOHHBIX AIJIEMEHTOB IPH JICHCTBUU HW3rHOAIONIUX MOMEHTOB M IPOJIOJEHBIX CHJI (BHEIEHTPEHHOE CXKATHE WIIH
pacTsDKEHHUE) CIeNyeT MPOU3BOJINUTD ISl CEUCHHM, HOPMAIBHBIX K UX MPOJOJIBLHON OCH.

Pacuer mo mpoYHOCTH HOPMAIBHBIX CEUCHUM >KEIC300CTOHHBIX 3JIEMEHTOB CIIEyeT IMPOU3BOJIUTH HAa OCHOBE HEIWHEHHOUN aeopMalMoOHHON MOIeTu
coriacuo 8.1.20-8.1.30.

JlomyckaeTcsi pOU3BOAUTH pacueT Ha OCHOBE MPEEIbHBIX YCUITUH:

KeJ1e300€TOHHBIX JIEMEHTOB MPSIMOYTOJIBHOTO, TaBPOBOIO M JBYTAaBPOBOI'O CEUEHUN C apMaTypoOl, pacHOJIOKEHHON y MEpIeHIUKYISIPHBIX IJIOCKOCTH
n3ruba rpaHei 3JeMeHTa, IPU JIEHCTBUN YCHIIUHA B TNIOCKOCTH CHMMETPUH HOPMAaJIbHBIX ceueHui cormacHo 8.1.4-8.1.16;

BHCICHTPCHHO CXKATBIX 3JIEMCHTOB KPYIJIOr0 M KOJIBIIEBOT'O IMOIIEPECUHBIX CEUECHHH - 10 YKa3aHUuAM IIPUITTOKCHUA I.
8.1.2 HpI/I pacueTe BHCHCHTPCHHO CKATBIX DJICMCHTOB CICAYCT YYHUTHIBATH BIUSAHUC HpOI‘I/I6a Ha X HCCYHIYIO CHOCO6HOCTB, KaK IIpaBUJIO, ITYTEM pacucTa

KOHCTPYKIUH 10 1e(OPMUPOBAHHO cXeMe.

In
JloryckaeTcst IPOM3BOAMTL PacyeT KOHCTPYKLMI 10 HeeOPMUPOBAHHOM CXeMe, YUHTbIBas MPH THOKOCTH ~~ > 14 Bnustnue nporuba dJIEMEeHTa Ha ero

MPOYHOCTb ITyTEM YMHOXEHMS HauaJIbHOTO SKCIEHTPUCUTETa £() Ha KOA(GUIMEHT ¥, onpeesieMblid CorylacHO yka3aHusm 8.1.15.

8.1.3 JIna ’xene300eTOHHBIX AJIEMEHTOB, Y KOTOPBIX INpPENENbHOE YCHIIME MO NMPOYHOCTH OKAa3bIBAETCS MEHBINE IMPEIeIbHOTO YCHJIUS MO 0Opa30BaHUIO
tpeuuH (nm.8.2.8-8.2.14.), momanb ceueHus! MpOJOJbHON pacTAHYTOM apMaTypbl JOJDKHA OBITh YBEJIMYEHA IO CpaBHEHHIO ¢ TpeOyeMod M3 pacyera IO



IIPOYHOCTU HE MeHee 4eM Ha 15%, wiu onpezeneHa U3 pacyeTa 1o NpOYHOCTH Ha AEUCTBUE NIPEJENIBHOTIO YCUIIHS 110 00pa30BaHUIO TPELIMH.
Pacuem no npounocmu nopmanbHwix cevenuii no npeodenbHbIM YCUTUAM
8.1.4 TlpenenbHbIe yCHUIIHA B CEYEHUH, HOPMAJILHOM K IIPOJIOJIEHON OCH DJIEMEHTA, CIEeIyeT OMPEIeIIATh HCXO0 I U3 CICIYIOUINX MPEANOCHUIOK:
COMPOTHBIIEHNE OETOHA PACTSHKEHUIO IPUHUMAIOT PAaBHBIM HYJIIO;
CONPOTHUBJIEHNE GETOHA CHKATHIO TIPEJCTABISETCS HANPSKEHUSIMH, PABHBIMU % 1 PABHOMEPHO PaCIpPEIENEHHBIMU 10 CKATOM 30HE GETOHA;
negopMmanuu (HarpsHKeHHs ) B apMaType ONpeAessioT B 3aBUCUMOCTH OT BBICOTHI CKaTOM 30HBI OETOHA;

PacTATUBAOIIME HATPSHKEHHS B apMaType MPUHUMAIOT He 60Jiee PACUETHOTO CONPOTHBIIECHHS PACTIKEHHIO ;|

C)KUMAIOIIME HAMPSKEHUS B apMaType IPUHUMAIOT HE G0JIee pacdeTHOrO COMPOTUBJICHUS CKATHIO K .

8.1.5 Pacyer mo mpoYHOCTH HOPMAJIbHBIX CEUEHUH ClieAyeT MPOU3BOAUTH B 3aBUCHUMOCTH OT COOTHOIICHMSI MEXAY 3HAUEHHEM OTHOCHTEIHLHOU BBICOTHI
x

c)KaToii 30HBI OeTOHA 'kl:l , OIIPEACIAECMBIM U3 COOTBECTCTBYIOIIUX YCJ'IOBI/Iﬁ paBHOBECHUA, U 3BHAYCHHUEM rpaHHquﬁ OTHOCUTEIBHOM BBICOTHI CKATOH 30HBI ER )

P KOTOPOM IIpelelbHOE COCTOSHME 3JIEMEHTAa HACTYHAeT OJHOBPEMEHHO C JOCTHKEHHMEM B PACTSAHYTOM apMaType HalpsKeHHs, PaBHOTO PacueTHOMY
CONPOTHBIIEHHIO £ .

8.1.6 3nauenue £ g onpenensror mo popmyie

Xp D,S
ER = '32 = .
0 1+.s_,g.!" (8.1)
Eh2

rie £s.el - OTHOCUTENBHAS e(hOPMALIUs PACTAHYTON apMaTyphl IIPU HANPSHKEHHUAX, PABHBIX 4



— RS
Sgpl T E_s; (8.2)

£52 - OTHOCUTENbHAS epOPMAIHsl CKATOTO OETOHA IPU HANPSHKEHMSAX, PABHBIX £ , IpMHUMAaeMas B COOTBETCTBHH C yKazaHuamu 6.1.20.

Jis Tsoxenoro 6erona kiaccoB B70-B100 u ms menko3epHucToro 6erona B unciurene Gopmyisl (8.1) BMecro 0,8 ciemyer npuaumars 0,7.

8.1.7 IIpu pacueTe BHEICHTPEHHO CXKATHIX KEIIE300CTOHHBIX JJIEMECHTOB B HAYaIbHOM ODKCIICHTPUCUTETE IMPHJIOKEHUS TPOJOJBHON CHIIBI £[ CIeIyeT

YYHUTBIBATh CIIY4aWHBIA JKCLIECHTPUCHUTET £, IPUHUMAEMBIN HE MEHEe:

1/600 nuMHBI BJIEMEHTA WK PACCTOSTHUSI MEXK/TY €r0 CEYCHUSIMU, 3aKPETICHHBIMU OT CMEIICHUS;
1/30 BBICOTHI CEUEHHUS,

10 mM.

,HJ'I?I OJICMEHTOB CTaTUYCCKU HCOIIPCACINMBIX KOHCTPYKHI/Iﬁ 3HAYCHHUEC SKCHCHTPHUCHUTETA HpO,Z[OJ'IBHOﬁ CHJIBI OTHOCHUTCJIBHO LCHTPA TSKECTHU IPUBCIACHH OI'0
CCUCHHUS ¢ MPUHHUMAIOT PaBHBIM 3HAYCHHIO SKCIICHTPUCUTETA, ITOJYUECHHOT'O U3 CTATHYECKOI0 pacuera, HO He MEeHee % .

J1J1g 57IEeMEHTOB CTaTHUYECKU ONPEACTUMBIX KOHCTPYKIIMM 3KCLEHTPUCHUTET £ MPUHUMAIOT PAaBHBIM CYMME SKCLEHTPHUCUTETOB M3 CTAaTHUYECKOIr0 pacyeTa
KOHCTPYKIIUH U CIIy4ailHOTO.

Pacuem uzeubaemvix s1emenmos

8.1.8 Pacuer o IMPOYHOCTH ceueHul U3rndaeMpIxX IEMEHTOB MMPOU3BOIAT U3 YCIIOBUA

ML My, (8.3)

rae A - n3rubaroyii MOMEHT OT BHEIIHEN HAarpy3Ku:
My - IpenenbHbI M3rMOAIOMUI MOMEHT, KOTOPBIii MOKET OBITH BOCIPHHAT CEYEHMEM JIEMEHTA.



8.1.9 3nauenune My 11g M3rHGAEMBIX 2IEMEHTOB IPAMOYIOJILHOTO ceueHus (pUcyHOK 8.1) npu §= é “fr OTIPEICIISIOT 110 hopMyIIe
Mys =Ry & x (g —05x) + By, A5 (g —a) (8.4)
IIPH 3TOM BBICOTY C)KaTOH 30HBI X ONPEIENISIOT 110 hopMyie
- R+ A -R, A
Ry b : (8.5)
4

AN
. i ] R 7

= — R,

Ap
M _/Z’ é N

KA

i
!

Pucynox 8.1 - Cxema ycumuii 1 3mopa HaIlpspKeHHM B CEUeHUH, HOPMAJIbHOM K IPOJIOJIBHOM OCH M3rnbaeMoro xene300eTOHHOTO 3JIEMEHTa, TP €ro
pacuere 1Mo MpoYHOCTH

Ep

X
— £
8.1.10 3nauenue Muff JJIA M3ru0aeMbIX 3JIEMEHTOB HMEIOIIKUX II0JIKY B CKaTOM 30HE (TaBpOBBIE M ABYTaBPOBBIE CEUCHUS , IIpH onpeacArOT
b

B 3aBUCUMOCTHU OT IMOJIOKCHUS I'PAHUILIBI CXKATOM 30HBI:



a) €CIIM TPaHMIIA TPOXOTUT B MOJIKE (PUCYHOK 8.2, a), T.e. COO0IaeTCsl YCIOBHE
Rs'ﬂsiﬂé'b}'ﬂz}+ﬂsc'ﬂ;, (8.6)
3nauenue My; onpenensor no 8.1.9 kak IS NPAMOYTOIEHOTO CEYEHHUS IMMPUHON f{}‘ ;
0) ecJIu rpaHUIIa IPOXOAUT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (8.6) He cobnronaercs, 3HaueHue My onpenensior mo Gpopmyie
My =Ry box (g =0,5%) + Ry (b =) hy (g —0.5 kp)+ Ry, AL (g —a) | (8.7)
IIPU 3TOM BBICOTY C’KaTO# 30HBI OETOHA X OMPEIENSAIOT Mo GpopmyIie

Ry A~ R AL Ry —B) B

x Ry b ' (58)

B Bl

b b

PI/ICYHOK 8.2 - I[lonoxenue I'paHHLBI CKaTOM 30HBI B CCUCHUHN M3TM0aeMOTO KeJIe300€TOHHOIO JJIEMEHTA



’
8.1.11 3Havyenne #f, BBOXMMOE B pacyeT, MPUHAMAIOT U3 YCIOBHS, YTO IIMPHMHA CBECA MOJIKM B KaKIyI0 CTOPOHY OT pebpa moIbkHA ObITh He Gosee 1/6
mpoJieTa 3JIeMeHTa 1 He OoJee:

a) MpU HAJIMYKMU [TOTIEPEYHBIX pedep Wiu npu ;ﬂ}‘ 2 0,1% - 1/2 paccTosiHUS B CBeTy MeXKTy IIPOIOTBHBIME PeOpaMu;

0) Ipy OTCYTCTBUU TMOMNEPEUYHBIX pedep (WM NpU PACCTOSHUSAX MEXKIYy HHUMU OOJIbIIMX, YE€M PpacCTOSIHUS MEXKIy MpOJOJIbHBIMU pedpamMu) u
By <0lh—6k,-
S £

B) IIPU KOHCOJIBHBIX CBECAaX MOJIKU:

npu #y 2 0.1k 6hiy

mpu 0.05% < e <Ol 3k}
npu ";3_:1" < 0,05;2 - CBCCBI HC YUHUTBIBAIOT.

8.1.12 Ilpu pacueTe 1o MPOYHOCTH U3rHOAEMBIX IIEMEHTOB PEKOMEHyeTcs coOIoaaTh yeinoBue * = Ep ' hip

B cnyyae, xorja mo KOHCTPYKTHBHBIM COOOpa)KEHUSM WJIM M3 pacyeTa MO MPEeesIbHBIM COCTOSIHUSIM BTOPOW TPYMIbl IJIONIA[b PACTSHYTOM apMmaryp bl
npuHATa GOIbIIEH, YeM 5To TpebyeTcs 1l coOmoaeHus ycaosus * & £ g &y nomyckaercs npesenbHbli n3rubaromuii MomenT M, onpenensars no gpopmynam

(8.4) unu (8.7), HoJCTaBIIsAs B HUX 3HAUEHMS BBICOTHI CHKATOM 30HbI X = £ "fip

8.1.13 IIpu cUMMETPHYHOM apMHUPOBaHHH, Koraa &; " A = R, A; snauenme My onpenensror no gopmyie

My =Ry AU —a). (8.9)

x
~ ' —_— ~ —
Eciu BeMucieHHas 0e3 ydera cxkaroii apmMarypsl (s = 0) BbicoTa cxatoi 3006 x < 2a”, B popmyiy (8.9) II0OJCTaBIAIOT BMECTO ¢’ 3HAYEHHE 5



Pacuem 6HEYEHRMPEHHO CoHCambvlx dj1eMeHmMos

8.1.14 PacueT mo mpoYHOCTH MPSIMOYTOJIBHBIX CEUYCHHI BHEIICHTPEHHO CXKATHIX 3JIEMEHTOB ITPOU3BOIAT U3 YCIOBUS

Nee < Ry b xlhy —055) + R, Allhg —a’), (8.10)

rae A - mpojosbHas cuja OT BHEIIHEH HArpys3KH;
€ - PaCCTOSIHUE OT TOYKU IPUJI0KEHUS MPOAOJIBHOW CHIBI A O LIEHTPa TSKECTU CEUEHUsS PACTIHYTOM WM HauMEHee CXaToi (IIPH MOJIHOCTBIO CKATOM
CEUEHUU DJIEMEHTA) apMaTypbl, paBHOE

.IEED_fl

eTE Tt ———. (8.11)

3nech % - KO3(PPUIMEHT, YUUTHIBAIOMINKA BIMSHUE TIPOJIOJIHBHOTO M3ruda (mporuba) sieMeHTa Ha €ro HEeCYIIYI0 CIIOCOOHOCTh M OMPEEsIEMbI COTJIaCHO
8.1.15.

2n-mno 8.1.7.

BricoTy cKaToii 30HBI & OIPEACIISIIOT:

X

a) mpu g N ‘R (pucyHnok 8.3) o dopmyne

_N+R; A -R, A
Ry b : (8.12)

6) mpu © % & o popmyne



N+RSIH5I _ SCIH.;
x= °R
Ry b o 2R . (8.13)
hp(l-£x)
N
ey .!'\
. Ry
3 — . 7
F——emil}{—— Rﬁ"‘h ‘)/ -
W = ____/.2, é—“\
(:. =
: I A

Ay
I

Pucynoxk 8.3 - Cxema ycumnuii u 31opa HanpsHKeHU B CeUEeHUH, HOPMAJIbHOM K MPOJIOJIBHOM OCH BHELIEHTPEHHO CXKATOTO KeJIe300€TOHHOTO 3JIeMEeHTa, IIpU
pacuere ero 1o NpoYHOCTU

8.1.15 3nauenue korddunueHta * npu pacyere KOHCTPYKIUI MO HeAePOPMUPOBAHHOM CXeMe OMPEEINAIOT 10 hopmyIie

—

n =

N
1= (8.14)
Ncr

rae I - mpoJioJbHast Cuila OT BHEIIHEH HarpysKku;
Ny - yeroBHas KpuTUYECKas CHIIA, ONpeenseMas o Gpopmyiie



Ve =—7— (8.15)

3I[GCI) [} - )KECTKOCTB JKeJIe300€TOHHOIO JICMECHTA B HpGZ[GJIBHOﬁ 10 IPOYHOCTHU CTaAuHU, onpcaciaeMasd COrJIaCHO YKa3zaHUAM pacyeTa 110 Ile(i)OpMaIII/IﬁM;

{n - pacyeTHas [IMHA 2IEMEHTa, onpesensemas cornacHo 8.1.17.

JlomyckaeTcs 3HaueHue [ ONpenessaTh o popmyse

D=k Byl +k B I,

rae £y, £ - Momymu ynpyrocta G€TOHA M apMaTyphl COOTBETCTBEHHO;
I, {; - MOMeHTBI MHepLMU TIOmaAel ceueHUs GETOHA M BCel MPOJONBHON apMaTypbl COOTBETCTBEHHO OTHOCHTENHHO OCH, MPOXOAAIIEH depe3 LEeHTp

TSAKECTH IIOMECPECUHOTIO CCYCHUA DJIEMCHTA,

0,15

ky =————.
@3(0,3*'53)7

e
N
1

0,7;

M
oy =1+ 20

©1 - KOO(POUIUEHT, YUUTHIBAIOIINH BIUSHUE ATUTEIBHOCTH JCHCTBUS HATPY3KH M, »HO He Oonee 2.
spec My, My - MOMeHTHI OTHOCHTENBHO LIEHTpa HauOoOJee PACTAHYTOrO MM HauMeHee CXKaToro (IIpU LENTUKOM CXKATOM CEYEHHMH) CTEpIKHS

COOTBETCTBEHHO OT ACHCTBHS IOJHOM Harpy3ku 1 OT JENCTBUS MOCTOSIHHBIX U JJIUTEIBHBIX Harpys3ok;

il
3, - OTHOCHTENBHOE 3HAYEHHE DKCIEHTPUCUTETA IPOIOTBHOM CHITBI 3, » punKIMaeMoe He MeHee 0,15 u He Oosee 1,5.



JlomyckaeTcsl yMeHbIIaTh 3HAa4YeHUE KodhduLUUEHTa ¥ C YY4eToM paclpenesieHus M3rHOarolMX MOMEHTOB IO JJIMHE OJJIEMEHTa, XapakTepa ero
nedopMupoBaHus M BIUSHUS IPOTHOOB HA 3HAYCHUE M3TUOAIONIET0 MOMEHTA B pPACU€THOM CEUCHHH ITyTeM pacueTa KOHCTPYKIUHU KaK YIPYTrOi CHCTEMBI.

8.1.16 Pacuer mo WpPOYHOCTH NPSIMOYTOJBHBIX CEYCHHWH BHELEHTPEHHO CXKATHIX 3JEMEHTOB C apMaTypoi, PacHOJOXEHHOW y NMPOTHBOMOJIOXHBIX B

B i
o L 1
IIJIOCKOCTH I/I3FI/I6a CTOPOH CCUYCHHA, ITPHU SKCHUCHTPHUCUTCTEC IIPOJOJILHOU CHUIIbL EID - 30 nu FI/I6KOCTI/I ;3 - 20 A0IYCKACTCA IMMPOU3BOAUTHL U3 YCIIOBUSA

N < Ny, (8.16)

rae My - IpesiebHOE 3HAUEHHE MPOIONIBLHON CHIIBI, KOTOPYIO MOKET BOCIIPHHSATH SIIEMEHT, ONpeeseMoe 1o Gpopmye
Nuff - (Rg, A+ Rsc ' ﬂs,fﬂf:' . (8.17)

3nech A - muomaab 6ETOHHOTO CEeYEHUS;
A; 4o - ITOmAE Beei MPOIOIBHOMN apMaTyphl B CEUCHHH IIEMEHTA;

¥ - K09 (HULMEHT, TPUHUMAEMBIN TIPU JUTUTETLHOM JIEHCTBUM HArpy3ku mo Tabmiuie 8.1 B 3aBUCMMOCTH OT TMOKOCTU 3J€MEHTa; NMPU KPATKOBPEMEHHOM
NeMCTBUM HArPY3KU 3HAYEHUS % OMPEENAIOT M0 JIMHEHHOMY 3aKOHY, IPUHUMAs

n _ n _
© =0,9 npu E_IOI/I ¥ =0,85 mpu E“ZO.

Tabauma 8.1

Knacc 6etona ©npu g/ % paHoM




B20-B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B8O 0,90 0,88 0,79 0,64

8.1.17 PacueTHyI0 JUIMHY ‘[ BHELIEHTPEHHO CHKATOTO JIEMEHTA ONMpEENAIOT KaK Ui AJIEMEHTOB PAMHON KOHCTPYKLMH C y4eTOM ee Ae(GOpMUPOBAHHOTO
COCTOSIHUSI MIpH Hauboyiee HEBBHITOJHOM JUIsl JAHHOTO S3JIEMEHTa PAacClOJOKEHUHM HArpy3Ku, MpUHHMas BO BHUMaHHE Heymnpyrue nedopManuyd MarepuaioB U
HaJIM4Yue TPELIH.

JlomycKaeTcsl pacueTHYIO UIMHY 4 3JIEMEHTOB MOCTOSHHOTO MOIEPEYHOr0 CEYEHMS MO JIMHE  IIPU AEHCTBUH IIPOAOJIBLHOM CUIIBI IIPUHUMATD PABHOIA:

a) JJIA OJIEMCHTOB C IIAPHUPHBIM OIIMPAHHUEM Ha JIBYX KOHIAax - 1,0.&' ,

0) /Ui 2JIEMEHTOB C JKECTKOHM 3a/IeKOi (MCKII0Yaroie MOBOPOT OMOPHOTO CeueHus) Ha
OJIHOM KOHIIE U HE3aKPEIUICHHBIM JIPYTMM KOHIIOM (KOHCOJIb)
-2,0{;

B) JJISL BJIEMCHTOB € IAPHUPHBIM HECMECINACMBIM OITUPAHUEM Ha OJHOM KOHIIC, @ Ha IPYIrOM KOHIIC:



C J)KecTKoH (0e3 moBopoTa) 3a7eIKOn -0,7#;
C MOJIATIMBOM (JOMyCKAIOIIEH OrpaHUYCHHBIN MOBOPOT) 3aICITKOM -0,94;
T) JUTSL DJIEMEHTOB C MOATIMBBIM IAPHUPHBIM OITMPAHUEM (JIOMYCKAOIIEM OIPAHHYCHHOE CMEIIICHHE OTIOPHI)

Ha OAHOM KOHIIC, 4 Ha APYIrOM KOHIIC:

C KeCTKO# (6€3 MoBOpOoTa) 3aACITKOM -1,54;

C TOIaTJINBOH (C OrpaHIMYEHHBIM ITOBOPOTOM) 3aICTKON -2,04;

1) 7151 SJIEMEHTOB C HECMENIAaeMbIMH 3a/IeJTKaMH Ha JIBYX KOHIIAX:

XecTKkuMu (0e3 MoBopoTa) - 0,5{;

MOJATIUBBIMHU (C OTPAaHUYEHHBIM TTIOBOPOTOM) - 0,87,

e) UL BJIEMCHTOB € OI'PaHUYCHHO CMCIIACMBIMHU 3a/ICJIKAMU HA JIBYX KOHIIAX:

XKeCTKUMHU (0e3 MoBOpoTa) - 0,8{;



MOAATIUBBIMHU (C OFPAaHUYEHHBIM TIOBOPOTOM) -1,24.

Pacuem UEHMpAalbHO PACNMAHYNIbLX JJIEMERM OB

8.1.18 PacueT 1o mpoYHOCTH CEYEHHUI EHTPATBHO PACTSHYTHIX 3JIEMEHTOB CJIEIyeT MPOU3BOIUTH U3 YCIOBUS

N & Ny, (8.18)
raoe A - IMpOoaoJbHAA pacTAruBaronias Cujia OT BHCIIHUX HAIrpy30K;
My - npenenbHOE 3HaUEHUE TIPOJOIBHOI CHITBI, KOTOPOE MOKET OBITh BOCIIPHUHSATO 2JIEMEHTOM.
3HaueHue cunbl My orpenensior no Gopmyie

Ny = &5 ﬂs,fof ) (8.19)

rac ﬂs,fﬂf - IJ1omaab CCUCHUA BCeH HpOZ[OHBHOﬁ apMarTyps.l.
Pacuem 6HEYEHMPEHHO PACMAHRYMbIX I1EMEHMOE

8.1.19 Pacuer mo MpOYHOCTH MHPSIMOYTOJIbHBIX CEUEHUN BHEIEHTPEHHO DPACTAHYTHIX JJIEMEHTOB CJEAyeT MPOU3BOJIUTH B 3aBUCHUMOCTH OT IOJIOKCHHUS
MPOAOJIBHON CHIIBI 2 |

a) eciu MpoIoJbHAS CHia I NMPHI0KEHA MEXTy PaBHOICHCTBYIOLIMMHE yCHIHN B apmMatype S u 5 (pucyHok 8.4, a) - U3 ycinoBHii
MNog LM, (8.20)

Nee' Ml (8.21)



rae N-eu N eg'- ycWIMg OT BHEIIHUX HATPY30K;
’
My u My - npenenbHble yCHINS, KOTOPHIE MOKET BOCIIPUHAThH CEYCHHE.

Veumst Myy n Myy onpenensior mo popmynam
My = R, 'ﬂ.;':;gﬂ —a’) ; (8.22)
Myy =R; Al —a’); (8.23)

0) ecnu MpoJoNbHAs cUiia I MPUJIOKEHa 3a TpeNeliaMi PACCTOSHUS MEXIy PaBHOJCHCTBYIONMMH YCHIUM B apmarype S u S (pucyHok 8.4, 6) - u3
ycnosus (8.20), onpenenss npenenbHbii Moment My o Gopmyie

Myy =Ry b x (hg - 050+ &, 'ﬂ; (4 —a') ) (8.24)

IIPU 3TOM BBICOTY C3KaTO# 30HBI X OMPENENSIOT 1o hopMyIie

Ry b : (8.25)
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a - MeXy paBHOJACHCTBYIOIIMMH YCHIIMW B apMaType S H &',
6 - 3a IpeJieIaMH PacCTOSTHUN MEXK/y PABHOICHCTBYIOIIMMHU YCHUIIMH B apMatype Su S°

Pucynok 8.4 - Cxema ycunuii 1 31opa HanpsKeHU B CeUeHUH, HOPMaJIbHOM K IPOJIOJIBHOM OCH BHELIGHTPEHHO PACTSIHYTOTO KEJIe300€TOHHOTO 3JIEMEHTa,
IIPU pacyueTe ero 1o MPOYHOCTH MPU MPUIIOKEHUH MTPOIOJIBHON cuibl A

Eciu nosyuennoe u3 pacdera no opmyse (8.25) 3mauenne X »£g'#y, B dopmyny (8.24) noacrasmstor * = £z k| rne £ g onpemensror cormacHo
ykazanusm 8.1.6.

Pacuem no npounocmu nopmanvbuwix ceyenuii Ha OCHO8e HENUHEUHOU 0ehOPMAYUOHHOU MOOeNU

8.1.20 ITpu pacuere 1Mo MPOYHOCTH yCHJIUA U JeGOopMallli B CEYEHUH, HOPMAJIBHOM K IPOJOJIBHOI OCH 3JIEMEHTa, ONpPENeIsIOT HA OCHOBE HETMHEHHON
nedopMalmoOHHOM MoIeNH, UCTIOJb3YIONIel YypaBHEHUsI PaBHOBECHSI BHEIIHUX CHJI M BHYTPEHHUX YCUJIUI B CEUEHUU 3JIEMEHTA, a TAKXKE CIEAYIOIUX MOJIOKEHHN:

pacnpeaAcICHUC OTHOCUTCIIbHBIX I[e(bopMauHﬁ OcToHA U apMaTypbl IO BbICOTEC CCUCHUS IJICMCHTA IMPUHHUMAIOT I10 HHHCﬁHOMy 3dKOHY (FI/IHOTe3a IINIOCKH X



CeueHul);

CBA3b MCXKJY OCCBbBIMHU HAIIPOKCHHUAMH W OTHOCHUTCIbHBIMU I[e(i)OpMaHI/IﬂMI/I 6€TOH8, U apMarypbl HOPUHUMAKOT B BHAC JUarpaMm COCTOAHUSA
(medopmupoBanus) OETOHA U apMaTYPHI;

CONPOTHUBJIEHHE GETOHA PACTAHYTON 30HBI JOIYCKAETCS HE yYMTHIBATh, HPHHUMAS NPU Fp; 20 HampsokeHuss Op =0. B oTmenbHBIX ciaydasx (Hampumep,

n3rubaeMble U BHEIICHTPEHHO CXKaTbleé OETOHHBbIE KOHCTPYKIIMHM, B KOTOPBIX HE JOIMYCKAIOT TPELIMHBI) pacyeT MO MPOYHOCTU MPOU3BOAIT C YYETOM padOTHI
pacTsHyTOro O€TOHA.

8.1.21 [lepexox OT OSIIOPHl HANPSHKEHWH B OEeTOHE K OOOOMIEHHBIM BHYTPEHHHM YCWIMSM ONPEACTSIOT C IOMOUIBIO TPOLEAYPhl UYHCIEHHOTO
MHTETpUPOBAHUS HAIIPSLKEHUN 110 HOpMAIbHOMY ceueHHI0. /s 3Toro HopMajabHOE CEYEHHE YCIOBHO Pa3/esioT Ha Majible YYaCTKU: TPU KOCOM BHELEHTPEHHOM
CKaTUU (PacTSDKEHUH) U KOCOM HM3rH0e - M0 BBICOTE U IIMPHHE CEUEHUS; NMPU BHELUEHTPEHHOM CXKaTUHU (PACTSHXKEHUHM) M U3ruOe B IUIOCKOCTH OCH CUMMETPHH
MONIEPEYHOr0 CEYEHMsI dJIEMEHTa - TOJBKO IO BbICOTE cedyeHus. HampspkeHus B mpeaenax MajiblX y4YacTKOB MPUHMMAIOT PAaBHOMEPHO pacrpeieseHHbIMU
(ycpenTHEeHHBIMH).

8.1.22 IIpu pacuere IEMEHTOB C HCTOJIb30BaHUEM JIe(POPMAIIMOHHON MOIETTH IPUHUMAIOT:

3HAYCHMS COKMMAIOIIEH TIPOI0JIBHOM CHITBI, @ TAaK)KE COKUMAIOIINX HANPsDKEHHUH 1 tepopmariuii ykopodeHus: 0€TOHA U apMaTyphbl CO 3HaKOM "MUHYC";
3HAYEHUS PACTATHBAIOICH MPOI0JILHOM CUJIBI, @ TAK)KE PACTATMBAIONINX HAMPSHKEHUN U nedopManuii yuTMHEHHs] OETOHA U apMaTyphbl cO 3HAKOM "Tutroc”.
3HaKU KOOPAMHAT LIEHTPOB TsDKECTH apMATypPHBIX CTEP’KHEH U BBIJCIIEHHBIX YUaCTKOB OETOHA, a TAK)KE TOUYKHU MPHUIIOKEHUS MIPOOJIBHOM CUITBI MPUHUMAIOT

B COOTBETCTBUU C Ha3HAUYEHHOW cucTeMol koopauHaT K(F . B oOmem ciydyae Havano KoopAauHAT 3TOM cucteMsbl (Touka 0 Ha pucyHke 8.5) pacmojararoT B
MIPOM3BOJILHOM MECTE B Ipe/eliaX MONepeyHOro CEYeHUs FIEMEHTA.
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Pucynok 8.5 - PacueTHas cxema HOpMaJbLHOTO CEYCHHMSI JKEJIe300€TOHHOTO 3JIEMEHTa

8.1.23 Ilpu pacueTe HOpMaJIbHBIX CEUYECHUI 110 TPOYHOCTH B 00IIEM CiTydae (CM. pUCYHOK 8.5) UCIOJIB3YIOT:

YpaBHCHHA PaBHOBECHUA BHCIIHUX CHII U BHYTPCHHUX YCI/IJ'II/Iﬁ B HOPMAJIbHOM CCUCHHH JJICMCHTA:

A =ZG&-'4‘1&-'Z&-+ZU ol E
g i z ! & h ¥y W; (8.26)

My = Zow by Lt Zog Ay gy, (8.27)



N=ZGE,!-'A5”- +Zag-'ﬂér- _
! J

: (8.28)
yPaBHEHHMS, ONIPEAEIAIONINE PactpeaeaeHne 1eopMaLuii 10 CEIEHNIO DIIEMEHTA
1 1

G R (8.29)
fg T 0 +%'Eﬂj +$'Zw; (8.30)

3aBUCHUMOCTH, CBA3BIBAIOIIINEC HaHpH)KeHI/Iﬂ 1 OTHOCUTCIIBHBIC )Ie(l)OpMaHI/H/I 6eTOHa nu apMaTprI
Oy =8y Py Epy, (8.31)
Og =&y ¥y gy, (8.32)

B ypaBHenusx (8.26) - (8.32):

M,, M, - usrubaromue MOMEHTHI OT BHEIIHEHl HArpy3KH OTHOCHTEIHHO BEIOPAHHEIX M PACIOJAraeMbIX B MPEeNax MOMEPEeYHOro CeYeHMs >eMeHTa
KOOPAMHATHBIX Ocell (COOTBETCTBEHHO JACUCTBYIOLIUX B IUNIOCKOCTAX K(OZ u FOZ WM napajuieabHO UM), OpesienseMble 1o GopMysam:

My=My+Ne,; (8.33)
My=Myd+N'é'y; (8.34)

34€Ch de ) M}d - I/I3TI/I6aIOH_II/IC MOMCHTBI B COOTBCTCTBYIOIIUX IINIOCKOCTAX OT BHEIITHEM HAarpy3ku, OIPCACIIICMBIC M3 CTATHYCCKOI'O pacucTa

KOHCTPYKIIUH;
I - IpoJloJibHAsE CUIIa OT BHELTHEH Harpy3Ku;



gy, €y - PacCTOSHUA OT TOUKHU MPHIIOKEHUS [IPOIOJIBHOM CHIIBI Y 1O COOTBETCTBYIOIINX BEIOPAHHBIX OCEH;
A, Zpgi, Zhyi, Oy - IUTOMAMB, KOOPAMHATHI EHTPA TAKECTH i -TO YIACTKA G6ETOHA U HANPSKEHHE HA YPOBHE €TI0 LIEHTPa THKECTH;
Ay Zy, Zgi, 05 - WIOMAIb, KOOPIMHATH IIEHTPA TAKECTH ./ -TO CTEPYKHS apMaTyphl U HATPIKEHHE B HEM;

£(j- OTHOCUTEJIbHAS AeQopMallysi BOJOKHA, pacloJI0KEHHOTO Ha IEpEeCeYeHNH BhIOpaHHBIX ocell (B Touke 0);

1

1
Py ,r:}l - KpUBU3HA IPOJOJIEHON OCHU B paCCMaTpPpHUBACMOM IIOINIEPEUYHOM CCUCHHUU DJIEMCHTA B IIJIOCKOCTAX ACUCTBUA I/I3FI/I6aIOHH/IX MOMCHTOB Mx n M‘y ;

- HauaneHeI MOYIIb YOPYTOCTH OETOHA;

Hy - Momyns yOPYrocTH ./ -TO CTEpIKHS apMaTyphI;

¥ py - KO3 PHUIMEHT ynpyrocTy OETOHA i -TO ydacTKa;

¥ 5 - KOO QUIUEHT YIPYroCTH J -TO CTEPIKHS apMaTyphl.

KoapduunenTs! ¥ 5 u ¥ 5 DIPUHUMAIOT [0 COOTBETCTBYIOIIUM IMarpaMMaM COCTOSIHUS O€TOHA M apMaTyphbl, yKka3zaHHbIM B 6.1.19, 6.2.13.

3HayeHus Ko3pPUuuueHToB ¥y U ¥y ONpENensioT KaK COOTHOLICHHE 3HAueHW HalpspkeHUMM M jgedopmanuid  [JIsl paccMaTpUBaeMbIX TOYEK
COOTBETCTBYIOIMX IMArPaMM COCTOSHMS OETOHA M apMaTyphl, IPUHATHIX B pacyere, [EICHHOE HAa MOIy/Ib ynpyroctu OeToHa £y u apmarypel &; (mpu

IBYXJIMHEHHOH JMarpaMMe COCTOSIHMS OETOHA - Ha TpPHBEJICHHBIH MOMYIb JehOPMAIMM CXKATOrO GeTOHA £ yed ). TIpM 3TOM WMCIONB3YIOT 3aBHCHMOCTH
"Hanpspkenue - nedopmanus” (6.5)-(6.9), (6.14) u (6.15) Ha paccMaTpuBaEMBbIX Y4acTKaX AUArPaAMM.

YOEy sy (8.35)



.
N
¥, = )

Y E ey (8.36)

8.1.24 PacueT HOpMAIIBHBIX CEUCHUH KEIIE300€TOHHBIX YJIEMEHTOB TI0 MMPOYHOCTH TIPOU3BO IAT U3 YCIOBHIA:
R (8.37)
£ 5 povx s Fsulf (8.38)
rae £h,max - OTHOCUTENbHAS AepopMalysl HarloJiee C)KaToro BoJIOKHA OETOHA B HOPMAJIbHOM CEUEHUHU AJIEMEHTA OT JACWCTBHSI BHELIHEH HArpy3KH;
#:,max - OTHOCUTENbHAS JeopMariis Hanbojiee pacTIHYTOTO CTEPXKHS apMaTyphl B HOPMaJIbHOM CEUCHHH JIEMEHTa OT JICHCTBUSI BHEITHEH HATPY3KH;
£hulf - IpENIeIbHOE 3HAYEHHE OTHOCUTENbHOM edopMaliuu 6eToHa MPHU CXKaTUU, IPUHUMAEMOe COrIacHo ykazanusm 8.1.30;

50 - TIpE/IETIbHOE 3HaYCHHE OTHOCUTENBHOM AeopMaliuy yUIMHEHUS apMaTypbl, IPUHUMAaeMoe coryiacHo ykazanusam 8.1.30.

8.1.25 Jlnst »xene300€TOHHBIX JJIEMEHTOB, Ha KOTOPBIE ACHCTBYIOT M3THMOAIONIME MOMEHTHI JIBYX HANpaBJICHHWH W TPOJOJIbHAs cujia (pUCYHOK 8.5),

negopmanuu 0eToHa £h,max U apMaTYpbl £ smax B HOPMaJIbHOM CEUEHHUU MPOU3BOJILHON (OPMBI ONPEAETSIOT U3 pelieHus cucteMbl ypaBHeHuit (8.39) - (8.41) ¢
HCIIOJIb30BaHueM ypaBHeHUH (8.29) u (8.30)

1 1
M,=Djj'—+Djy —+Dj3 =
. Ly - L3 0. (8.39)
1 1
M, =Dy —+Dy —+ Dy 2
y =L R . Doz, (8.40)

N=D13'i+ﬂzz'l+5‘33'gn

Py 7 (8.41)



YKectrkocTHble xapakTepuctuku L (i, J- 1,2, 3) B cucteme ypasuenuii (8.39) - (8.41) onpeensror mo popmysiam

Dy =;_,qu. IR Ey vy +§.ﬂg ' foj By vy ; (8.42)
Dy =;1.gm 'Z.E%u' By vy +%‘{ﬂ$ -EEH Ey vy ; (8.43)
Dyg =X Ay Ly Zgyy By vy v DAy Lo oy Byovy
!_ > L (8.44)
Do =X Zon By v * Ty Log By vy, (8.45)
Dy = ;ﬂm i By vy +§ﬁsg Ly Eyvy : (8.46)
Di =§ﬂ.§.;"E&'%‘*’JZH:;?"E:J"%?'. (8.47)

O6o3HauyeHus B popmynax - cm. 8.1.23.

8.1.26 Jlna kene300eTOHHBIX 3IEMEHTOB, Ha KOTOpPHIE JEHCTBYIOT TONBKO M3rHGAIONIe MOMEHTHI ABYX Hanpasimenmit M, m My (xocoit m3ru6), B
ypaBHeHuu (8.41) npunumator A =0.

8.1.27 Z[J'ISI BHCOCHTPCHHO CXKATbIX B IINIOCKOCTH CHMMCTPHUH IIOIICPCUHOI'O CCUCHHA JKene300eTOHHBIX JJIEMEHTOB U PacCIIOJIOKCHUU OCH X B aTOM

MJIOCKOCTH MPUHUMAIOT M » =0m Ly5 = Dyy = D93 =0. B oToM cilyuae ypaBHEHHs! pAaBHOBECHUS UMEIOT BH/I:

1
My=0Dy —+D3 9.

Fy

(8.48)



1
No=Dh5 ;+D33 £ (8.49)

8.1.28 lns m3rubaemMbIX B IUIOCKOCTH CHMMETPHH TOIEPEYHOTO CEUYCHHUs >KEIe300€TOHHBIX DJIEMEHTOB M PACIOJOXKEHHS OCH X B ATOH IJIOCKOCTH

npunumator N =0, M, =0, Dyz = Dg3 = Dg3 =0. B 5T0M Ccilydae ypaBHEHHS PaBHOBECHS HMEIOT BHII:

1
My=0Dy —+D3 9.
.?"x ’

(8.50)

1
0=Dpy—+ Dy e
L3 - Dz gy (8.51)
8129 Pacuer 1o MMPOYHOCTU HOPMAJIBHBIX CEeUYeHU BHCICHTPCHHO CXATBIX 6eTOHHI)IX OJICMCHTOB IIPH PACIIOJIOKCHUHN HpOHOHBHOﬁ C)KI/IMaI'OH_[eﬁ CUJIbI B

npeJienax MOoMepeyHOro CeUeHUs dJIeMeHTa MPOou3BoaAT U3 ycioBus (8.37) cornacHo ykazanusm 8.1.24-8.1.28, npunumas B Gopmynax 8.1.25 mist onpenenenus
Ly nnomans apmarypsr <Ay = 0.

Jliig n3rubaeMbIXx M BHEIEHTPEHHO CXKAThIX OETOHHBIX AJIEMEHTOB, B KOTOPBIX HE JOIMYCKAIOTCS TPEIIMHBI, pacueT MPOU3BOJAT C y4ETOM pPabOThI
pacTsiHyTOro 6€TOHA B MMOMEPEYHOM CEUYEHUU IJIEMEHTA U3 YCIIOBUS

bt max = i plf | (8.52)

rAe b, max - OTHOCUTENBHAS nedopmanus HauboJiee pacTIHYTOTO BOJIOKHA OETOHA B HOPMAaJbHOM CEUEHUHU JJIEMEHTA OT JCHCTBUS BHEIIHEW Harpy3Ku,
omnpenensiemas coryiacuo 8.1.25-8.1.28;

EEJL‘,L!I‘! - IPCACIIbHOC 3HAUYCHHUC OTHOCHTCIIbHOM z[e(I)opMauI/n/I OeToHAa IIpU paCTsKECHUHN, IPUHUMACMOC COTJIACHO YKA3aHUAM 8.1.30.

8.1.30 IIpenenbHble 3HAYEHHS OTHOCHTENBHBIX nedopMalmii OeToHa Fbul (£biuif ) NPUHMMAIOT NpH JBY3HAYHOH smope aedopmarmii (cxaThe M

paCTfDKCHI/Ie) B IONIEPCUYHOM CCUCHHUU OcToHA DIIEMEHTA (I/I3FI/I6, BHCICHTPCHHOC CIKATHUEC UJIN PACTAKCHUC C OOJIBIIMH 3KCHCHTpI/ICI/ITeTaMI/I) PpaBHBIMU Epa ':E.E;fZ) .

HpI/I BHCICHTPCHHOM CIKaTUH HUJIN PACTAKCHUU 3JICMCHTOB U PACIIPCACICHUHA B IIOIICPECIYHOM CCUCHHU OcToHa dJIeMEHTa I[e(l)OpMaI_[I/Iﬁ TOJBKO OJHOT'O 3HaKa

NpEACIIbHBIC 3HAUCHUA OTHOCHUTCIIBHBIX ;[e(bopMauHﬁ OeToHa ‘EEJ,L!E'f (EEJf,uff:' OonpCAC/IFOT B 3aBUCUMOCTH OT COOTHOIICHUSA Ile(bopMaL[I/Iﬁ OcToHa Ha

MPOTUBOTIOJIOKHBIX TPAHSAX CEUCHHUS DJIEMEHTa 1 U £2 [IE:;| 2 |E1 D o Gopmynam:



£
Shal = Fp2 ~(Ep2 T Fpn) —

£1
St = fp2 (w2 T Ee0)” = (8.54)

TAC Fpl, Fh0, Fh2UW Fps2- ePOpPMAIIMOHHBIE TAPAMETPHI PACUETHBIX AHArpaMM cocTosiHus oetona (6.1.14, 6.1.20, 6.1.22).

[IpenenpHBIC 3HAYCHUS OTHOCHTEIBHOU JAeopMaIiie apMaTyphl £ s uif IPUHAUMAIOT PAaBHBIMH:

0,025 - st apMaTyphl ¢ PU3NISCKUM TIPEICIIOM TEKYIECTH;

0,015 - my1st apMatTyphl C YCIOBHBIM IIPEIETIOM TEKYUYECTH.

Pac4yeT 110 MPOYHOCTH JKeI€300€TOHHBIX JIEMEHTOB MPH JCHCTBUH ITOTICPEYHBIX CHJI

Obuue nonoscenus

8.1.31 PacueT mo nmpoYHOCTH kKel1e300€TOHHBIX AJIEMEHTOB NPU ACHCTBUH MOTIEPEYHBIX CHJI TPOU3BOJISAT HA OCHOBE MOJICJIA HAKIIOHHBIX CCUCHH.

HpI/I pacueTe 110 MOJACIN HAKIIOHHBIX CceueHHI JOJIZKHBI OBITH 00eCIIeUEHBI IMPOYHOCTH 3JICMEHTA I10 IIOJIOCC MEKAY HAKIIOHHBIMU CEYCHUAMU U HAKJIOHHOMY
CEUYCHUIO Ha JCHCTBUE IMONCPCYHLBIX CUJI, 4 TAKKE IPOYHOCTD IO HAKJIIOHHOMY CCYCHHUIO Ha JieliCTBE MOMEHTA.

HpO‘IHOCTL MO0 HAKJIOHHOM II0JIOCE XapaKTEpU3yeTCsl MAKCHUMAJIbHBIM 3HAYCHHUEM HOHCpC‘IHOﬁ CUJIbI, KOTOPOC MOKCET OBITH BOCIIPHUHATO HaKJIOHHOM
HOHOCOﬁ, Haxoz[mueﬁc;l MOJT BO3JCHCTBUEM CHKUMAIOIINX YCI/IJ'II/Iﬁ BIOJIb IIOJIOCBI W PACTATMBArOIINX YCI/IJ'II/Iﬁ oT nonepequﬁ apMarypsl, nepeceKanmeﬁ
HAKJIOHHYIO IIOJIOCY. HpI/I 9TOM IIPOYHOCTH OcToHa ONpeACIIIOT IO COIMPOTHUBJICHUIO OcToHa OCCBOMY CIKATUIO C YUCTOM BJIMAHUA CJIIOKHOI'O HAIIPAKCHHOI'O
COCTOSIHHS B HAKJIOHHOM MOJIOCE.

Pacuer mo HAKJIOHHOMY CCYCHHIO Ha JeficTBHE TIOIICPCUYHBIX CHIT TPOU3BOJAAT Ha OCHOBC YPABHCHHA PABHOBCCHA BHCIIHUX U BHYTPCHHUX IONICPCUYHBIX CHUII,
HeﬁCTByIOHlHX B HaKJIOHHOM CEUEHHHM C IJIMHOUI MMPpOCKIHNU ' Ha OpOaOJIbBHYHO OChb 3JICMCHTA. BHYTpeHHI/Ie MOIMECPCUHBbIC CHUJIbI BKIIFOYAIOT MNONCPECHHYIO CHITY,
BOCIIPUHUMACMYHO OCTOHOM B HAKJIOHHOM CCUCHUU, U TIOIICPCYHYIO CUITY, BOCIIPUHUMACMYIO nepecexaromeﬁ HaKJIOHHOC CCUYCHHC HOHCpC‘-IHOﬁ apMaTypoﬁ. HpI/I
9TOM HOMNEPCUYHBIC CUJIbI, BOCTIDUHUMACMbIC OCTOHOM U HOHCpC‘lHOﬁ apMaTypoﬁ, OIPCACIIAIOT 110 COITPOTHUBIICHUAM OcToHa U nonepequﬁ apMatypbl paCTsSXKCHUTO



C Y4E€TOM JUIMHBI IPOEKIUH ' HAKJIOHHOTO CEUEHUSI.

Pacuer no HaKJIOHHOMY CEYEHMIO Ha JCWCTBME MOMEHTA IPOU3BOJAT HA OCHOBE YPAaBHEHMS PABHOBECHS MOMEHTOB OT BHEIIHMX M BHYTPEHHHUX CHII,
JNCUCTBYIOUIMX B HAKIOHHOM CEYEHUU C JJIMHOW IPOEKUHMH ' Ha NIPOJOJIBHYIO OCh JJ€MEHTa. MOMEHTBI OT BHYTPEHHMX CHJI BKIIIOYalOT MOMEHT,
BOCIIPUHHMMAEMBIN NIEPECEKAIOIIEH HAKIIOHHOE CEYEHHUE ITPOJIOJIBHON PACTAHYTOM apMaTypod, 1 MOMEHT, BOCIIPUHUMAEMBbIHN MEPECEKAONICH HAKJIIOHHOE CEYCHUE
rorepeyHor apmarypoi. IIpm 3TOM MOMEHTBI, BOCIPHHHMAEMBbIE MPOAOJIBLHON U IONEPEYHOM apMaTypoH, ONPENEISIIOT 10 COIPOTHUBIICHHUSM IPOJOJIBHON U
MIOIIEPEYHON apMaTyphl PACTKEHUIO C YYETOM JUIMHBI IPOCKIHUH ' HAKIIOHHOT'O CEYEHHS.

Pacuem sicenezobemonnvix snemenmos no nojoce Me:)fcay HAKJIOHHbIMU ceYeHUAMU

8.1.32 PacueT m3rubaeMbIxX jKeIe300€TOHHBIX 3JIEMEHTOB 10 OETOHHOH TOJI0CE MEXK/Ty HAKIIOHHBIMU CEYCHUSIMU TIPOU3BO/IST U3 YCIOBHUS
Loy By bk, (8.55)
rae & - momepeyHas cuia B HOPMaTbHOM CEUEHHH JIEMEHTA;
51 - K03 UIIUEHT, TPUHUMAaEeMbIi paBHBIM 0,3.
Pacuem dicene306emontbix 31eMeHmMO8 N0 HAKIOHHbIM CEYEHUSM HA OeliCeue NONEPEYHbIX CUTL

8.1.33 Pacuer nzrubaemMbIX 3JIEMEHTOB 110 HAKIIOHHOMY CEYEHHUIO (PUCYHOK 8.6) MPOU3BOMAT U3 YCIOBHUS:

(S Q.E; + st ) (8'56)

rac Q - IomnepeyHasa Cuja B HAKIIOHHOM CCUYCHHUH C JUIMHOM IMpOCKOHH ' Ha IIPOAOJIBHYO OCHb DJJICMCECHTA, ONpCACIIsICMasaA OT BCCX BHCIIHHUX CHII,

PACIOJIOKCHHBIX IO OJHY CTOPOHY OT pacCMATpUBACMOI'0 HAKJIIOHHOTO CCUCHU S, IIPU 3TOM YUUTBIBAIOT HanboJjee OmmacHoe 3arpy’k€HUC B IIpCJciIaX HAKIIOHHOI'O
CCUCHUAI,

Q.E; - HomepeHHasda Cuiia, BOCIIpPUHUMAcMas OCTOHOM B HAKIIOHHOM CCUCHUU,

Q,sw - HonepeUHad Cujia, BOCIIpUHUMAacMas nonepequﬁ apMaTypoﬁ B HAKJIOHHOM CCUYCHMHMU.



/
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Pucynok 8.6 - Cxema ycuiuii mpu pacdeTe )Kejae300€TOHHBIX 3JIEMEHTOB TI0 HAKJIOHHOMY CEUEHHUIO Ha IEUCTBUE TIOTIEPEUHBIX CHIT

[Tonepeunyro cuny 5 onpenensior mo Gopmyie

=@EJI!'REJE'E";3I5I2
C_f 1

&
HO NPHHUMAIOT He Oosee 2.0y ' & spu ne menee U.0Rg; & hp;
57 - KO3 OUIIMEHT, MPUHUMAEMbIA paBHBIM 1,5.
Yeunue Yy 1018 MONEpevHoli apMaTyphl, HOPMAIbHOMN K IIPOJOJIBLHOM OCH 31€MEHTA, ONPEEISIOT 110 (opMyIIe

O = Can Faw T,

rAe % sw- KOXPOUIUEHT, TPUHUMAaeMblil paBHbIM 0,75;

&z - YCHUIIUC B HOHCpC‘{HOf/'I apMarype Ha CIUHULY MJJIMHBI 2JICMCHTA, paBHOC

(8.57)

(8.58)



A

f?L.SH-' I SH

ow =7 (8.59)

H

Pacuer MMPOU3BOJAAT AJIA psaJia PACIIOJIOKCHHBIX 10 JJIMHC 3JICMCHTA HAKIIOHHBIX CEYECHUU npu HaI/I60Hee OIIaCHOU JJIMHC MMPOCKI UMK HAKIIOHHOT'O CCUCHUA C .
IIpu sToM anuHy npoekuuu &' B popmyiie (8.58) mpunumaror He menee 1,0%; u He Gonee 2,04y .

Jlommyckaercst MpOM3BOAUTh PACUET HAKJIOHHBIX CEUYCHHH, HE paccMaTphBas HAKJIOHHBIE CEUECHHS TMPHU ONPEACIICHUU MONEPEYHOW CHJIbI OT BHEUIHEH
HArpy3KH, U3 yCIOBHS

) S 0w st,l , (8.60)

rac Ql - IonepcyHasd Cujia B HOpMaJIbHOM CCUCHUU OT BHEIITHEH Harpys3ku,
Ly = UORy Ay (8.61)
st,l = s R, (8.62)

IIpu pacnosokKeHUH HOPMAIILHOIO CEYeHHUs, B KOTOPOM YYMTHIBAIOT IONEPEYHY CHIy 4, BOIM3M OIOPHl HA PACCTOSHMU & MEHee 2.2 pacuer u3
2.5
ycoBus (8.60) IpousBoAAT yMHOKAs 3HaueHHs Lpi, ompenensemsie no dopmyie (8.61), Ha KodOHUIMEHT, PaBHBIA 4/ #y » HO NPUHAMAIOT 3HAYCHHE Cp1 He

Gontee 2,08y bk

IIpu pacnookKeHUd HOPMAJIbHOTO CEYEHHsS, B KOTOPOM YYMTHIBAIOT MONEPEYHYI0 CHMIy & , Ha paccTosHuMM & MeHee #j pacueT u3 ycinosus (8.60)

IIPOM3BOJIAT, YMHOXKasl 3HAUCHHE “sw 1, onpesenseMoe o gopmyie (8.62), Ha ko3 PULMEHT, paBHbIil @/ #y .
[Tonepeunyro apmMaTypy yYUTHIBAIOT B pacyeTe, €CIu COONI0IaeTCs yCIOBUE

G 20.25Rp b

MO’KHO yYUTHIBATh MOMEPEYHYIO apMaTypy U IIPU HEBBIOJIHEHUH ITOTO YCIOBHSI, €CJIU B YCIIOBUH (8.56) MpUHUMATD



Oy = 4wy hG e ! C.

Sy Swaax _ Ry 8 Ay

[[Tar monepeyHoi apMaTyphl, yYYHUTHIBAEMOM B pacyere, E JIOJI’KEH OBITh HE OOJIBIIE 3HAYCHHSI i o

[Ipu oTCYTCTBUU TONEpPEeUHO apMaTypbl WJIM HapylIEHWH yKa3aHHBIX BbIlIe TpeOOBaHUM, a Takke NMpUBEACHHBIX B 10.3 KOHCTPYKTHBHBIX TpeOOBaHMIA

pacyeT MpoM3BOIAT U3 ycioBuii (8.56) mmu (8.60), npuHUMas yeumns sy Wi & sw 1 pABHBIMU HYITIO.

[Tonepeunas apmatypa J10JKHA OTBEYaTh KOHCTPYKTUBHBIM TpeOOBaHUIM, MpuBeaeHHBIM B 10.3.

8.1.34 Binusune CKUMAOIMIUX M PaCTArMBarOIInX HaprDKeHI/Iﬁ npu pacyeTe IO IOJIOCE MEKAY HAKIOHHBIMH CCUYCHHAMHU U IO HAKJIOHHBIM CCUYCHHAM

CJIeIyeT YYUTHIBAThH C TIOMOIIBIO KOO hUIIMEHTa ¥y, HA KOTOPBIA YMHOKAIOT MPaBYIO 4acTh ycaoBuid (8.55), (8.56) unu (8.60).

3HaveHus koddduimeHTa ¥, MPUHUMAIOTCS PABHBIMHU:

1+ 2
Ry,
o
5-(1--2
Ry
npu Diﬂ'f iEREva
£




rae Yep - cpeiHee CHKMMAIOIIEe HAIPsKEHUE B OETOHE OT BO3AECHCTBUS IPOJOJIBHBIX CHUJI, IPUHUMAEMOE MOJIOKUTEIbHBIM. BelnunHy © :p IPUHUMAIOT KaK
CpElIHEE HAIIPSIKEHUE B CEUYEHUN JJIEMEHTA C Y4ETOM apMaTyphl.

T4 - CpeJIHEE pacTAruBarolee HanpsHDKeHHe B 0ETOHE OT BO3ACHCTBUS MTPOJIOJIBHBIX CHII, TPUHUMAEMOE T0JIOKUTEIIHHBIM.

BenmuuuHbl “ep M 7§ IPUHUMAIOT KaK CPEIHHE HANpPSDKEHUS B CEYCHUSIX 3J€MEHTOB. Jlomyckaercst BeMMUMHBI Tgp U 7 ONPENEN AT 0e3 ydera apMaTypbl
IIpU COoAEp KaHUM MTPOJOJIBLHOM apmaTypbl He Ooiiee 3%.

Pacuem oicenezobemonnvix snemenmos no HaKIOHHbIM Ce4eHUAM HA 0etcmeue MOMEHMO8
8.1.35 Pacuer xene300eTOHHBIX 3JIEMEHTOB 110 HAKJIOHHBIM CEUSHHSIM Ha JIEHCTBHE MOMEHTOB (PUCYHOK 8.7) MMPOU3BOIAT U3 YCIOBHS

MM, +M,, (8.63)

rae A - MOMEHT B HAaKJIOHHOM CEUYEHUH C JUTMHOMW MPOEKIHH ' Ha MPOJOJIBHYIO OCh 3JIEMEHTA, OMPEeIIeMbIil OT BCEX BHEUTHUX CUJI, PACIOJIOKEHHBIX I10
OJTHYy CTOPOHY OT PacCMaTPUBACMOTO HAKIIOHHOTO CEUCHHs, OTHOCHTEIBHO KOHIIA HAKIOHHOTO ceueHHs (Touka (), MPOTHUBOIOJIOKHOTO KOHILY, Y KOTOPOTO
pacrioyiaraercsi mpoBepsieMasi IpoJI0JIbHAS apMaTypa, HCIBITHIBAIOIIAs PACTSHKEHHUE OT MOMEHTA B HAKJIOHHOM CEYEHUH; TIPU ATOM YYHTHIBAIOT HaHOOJIee OMacHoe
3arpy)KeHHe B Mpe/eliaX HAaKIIOHHOTO CCUCHHS,

M ; - MOMEHT, BOCIIpMHUMAaEMBIi ITPOIOJILHOM apMaTypoOii, MepeceKarollell HaKIOHHOE CEYEHHE, OTHOCHTENIBHO MPOTHBOIOJIOKHOIO KOHIA HAKIOHHOTO
ceveHus (Touka 0);

M .y - MOMEHT, BOCIIPMHMMAEMBII MOIEPEYHON apMaTypoi, Hepecekaomell HaKJIOHHOE CeYeHUE, OTHOCUTENBHO IPOTHBOIONOKHOIO KOHLA HAKIOHHOIO
cedyeHus (Touka 0).
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Pucynok 8.7 - Cxema ycuinii mpu pacdeTe *Keae300€TOHHBIX 3JIEMEHTOB TI0 HAKJIOHHOMY CEUEHHUIO Ha JIeHCTBHE MOMEHTOB
Mowment ¥ ; onpenensior o gpopmyie

5 Z;, (8.64)

rae &V, - ycunue B po101bHOM pacTAHYTON apMaType, IpMHUMaeMoe paBHbIM +; *A; | a B 30He aHKepoBKH onpesensemoe cornacHo 10.3.21-10.3.28;

Z; - IJIeYO BHYTPEHHEH Maphl CUII; I0IycKaeTcs NpuHuMarh Z; = 0.%My

Mowment M5, 118 monepedHoit apMaTyphl, HOPMAJIBHOM K IPOJOILHON OCH SIEMEHTA, OIPEALIISAIOT 0 hopMyIe

Mgy =050y C, (8.65)

rae sw- ycuaue B ONepeyHoi apMaType, IPUHUMAEMOE PaBHbIM & s ' C

4 sw - OIIPEJENIOT 10 Gopmyite (8.59), a ' npunumarot B npeaenax ot LU%g no 2,04

Pacuer MPOU3BOJAAT AJII HAKIIOHHBIX CCLICHI/II\/'I, PACIIOJIOKCHHBIX MO JJIMHE 3JICMCHTA HAa €T0 KOHICBLIX YUACTKaX U B MECTAX O6pBIBa HpOJIOJ'ILHOfI apMar yphl,
npu Han0oJIee OMACHOM AJIMHE NPOCKIUH HAKIIOHHOT'O CCYCHUA N , HpHHHMaeMOﬁ B YKa3aHHBIX BBILIC IIpCCIax.



JlomyckaeTcst IpOU3BOAUTH pacueT HAKJIOHHBIX CEUEHHH, MpuHUMAas B ycioBUH (8.63) MOMEHT JA{ B HAKJIOHHOM CEUYEHHMHM NpPH JJIMHE MPOEKUHH ' HA

o 2
IPOJIOJILHYIO OCh dleMeHTa, pasHoi 2.0y | a moment My, - paBubiv 057 4, " 27 .
Pacuer 110 mpo4HOCTH KeIe300€TOHHBIX JICMEHTOB MPH ACHCTBUU KPYTAIIUX MOMEHTOB

Obuue nonoscenus

8.1.36 PacueT mo mpOYHOCTH KEIE300€TOHHBIX IIIEMEHTOB TPSMOYTOJILHOTO TOMEPEYHOTO CeUeHHsI Ha JCWCTBUE KPYTAIIMX MOMEHTOB IMPOU3BOMAT Ha
OCHOBE MOJIETIU IIPOCTPAaHCTBEHHBIX CEYEHUM.

[Ipu pacuere Mo MoJEIN MPOCTPAHCTBEHHBIX CEUEHMM pacCMaTPUBAIOT CEUEHUs, 00pa30BaHHbIE HAKJIOHHBIMU OTPE3KaMU MPSMBIX, CIEIYIOIIUMHU MO TPEM
PACTAHYTBIM IPaHsM IEMEHTA, M 3aMBIKAIOIIUM OTPE3KOM IMPSMOM IO YETBEPTOM CKATOM TPAHU JIEMEHTA.

Pacuer >xene300€TOHHBIX IEMEHTOB Ha JEUCTBUE KPYTAIIMX MOMEHTOB MPOU3BOJIAT IO IPOYHOCTH 3JIEMEHTA MEXAY IPOCTPAHCTBEHHBIMHU CEYCHHUSIMH U T10
MIPOYHOCTHU IIPOCTPAHCTBEHHBIX CEUCHUH.

[IpouHOCTh O OETOHY MEXIY MPOCTPAHCTBEHHBIMHU CEUEHUSIMU XapaKTepU3yeTCs] MAaKCUMAJIbHBIM 3HAYEHHEM KpPYTSILEro MOMEHTa, ONPEIENIIEMbIM 10
COTMPOTHBIICHUIO OETOHA OCEBOMY CHKATHIO C YUETOM HANpPSHKEHHOTO COCTOSTHUS B O€TOHE MEX Iy MPOCTPAHCTBEHHBIMU CEUEHUSMHU.

Pacuer o IIPOCTPAHCTBCHHBIM CCUYCHHUAM IIPOU3BOAAT Ha OCHOBE ypaBHeHI/Iﬁ PAaBHOBECHA BCCX BHYTPCHHUX W BHCHIHUX CHJI OTHOCHUTCIIBHO OCH,
pacnonomeHHoﬁ B LICHTPC C)KaTOM 30HBI IIPOCTPAHCTBCHHOI'O CCUYCHHUA JJICMCHTA. BHYTpeHHI/Ie MOMCHTHI BKIIFOYAKOT MOMCHT, BOCHpI/IHI/IMaeMHﬁ apMaTypofI,
C.]'IGIIYIOI_HCI\/'I BJOJIb OCH JJIEMCHTA, H apMaTypofI, CJ'ICI[y}OHICﬁ IOMNEpPEK OCH DJJIEMCHTA, nepeceKanmeﬁ IMPOCTPAaHCTBCHHOC CCUYCHUE U pacnonomeHHoﬁ B
paCTHHyTOﬁ 30HC MPOCTPAHCTBCHHOI'O CCHUHCHUA U Y paCTHHYTOﬁ I'paHu 3JICMCHTA, HpOTHBOHOJ’IO)KHOﬁ CXKaTol 30HE MMPOCTPAHCTBCHHOI'O CCUYCHUA. HpI/I 3TOM
ycuius, BOCIIPUHUMACMBIC apMaTypoﬁ, OoIpCACIIIIOT COOTBCTCTBUIO IIO PACUCTHBIM 3HAYCHUAM COIIPOTHUBIICHUS PACTIXKCHUIO HpOI[OJ'IBHOﬁ n HOHGpG‘IHOﬁ
apMarTyphbl.

[Ipu pacuere paccMaTpUBAIOT BCE MOJIOKEHUS TPOCTPAHCTBEHHOTO CEUCHHSI, IPUHUMAsSI CXKATYIO 30HY MPOCTPAHCTBEHHOTO CEYCHHs Y HUKHEH, OOKOBOH U
BEPXHEU I'PaHEU DJIEMEHTA.

Pacder Ha coBMeCTHOE IEMCTBUE KpyTiaAlux " I/IBFI/I6aIOH_II/IX MOMCHTOB, a TaKXC€ KPYTAIIUX MOMCHTOB U IOICPCUYHLIX CHUJI TPOU3BOIAAT HCXOOSA U3
ypaBHeHI/Iﬁ B3aHMMOJCHCTBHUS MCKAY COOTBCTCTBYHOIINUMHA CUJIOBBIMU (I)aKTOpaMI/I.

Pacuem na oeiicmsue kpymawezo momenma



8.1.37 PacueT mo mpoYHOCTH 3JI€MEHTa MEX Ty IPOCTPAHCTBEHHBIMHU CEYECHUSIMHU MPOU3BOIAT U3 YCIOBUS

TLO01R, 52k, (8.66)
rae T - KpyTSAIIWKA MOMEHT OT BHEIIHMX Harpy30K B HOPMaJbHOM CEYCHUU DIIEMEHTA,;
&W i - MeHbIIMH U OOJBIINNA pa3MeEPbl COOTBETCTBEHHO MONEPEYHOTO CEUEHUSI DJIEMEHTA.
8.1.38 Pacuet 1o mpoYHOCTH MPOCTPAHCTBEHHBIX CEUYCHHUH IMPOU3BOJIAT U3 YCIOBUS (PUCYHOK 8.8)
T STy +T,, (8.67)

rae T - KpyTSIIUA MOMEHT B MIPOCTPAHCTBEHHOM CEUEHUH, OIPENesieMblid OT BCEX BHEIIHUX CHJI, PACTIOJIOKEHHBIX 10 OJHY CTOPOHY MPOCTPAHCTBEHHOTO
CeueHUs;

T - KpYTAIIMHA MOMEHT, BOCIIPUHMMAEMBIN apMaTypOil IIPOCTPAHCTBEHHOTO CEYEHHMS, PACIOJI0KEHHON B IONEPEYHOM MO OTHOIMIEHHIO K OCH JJIEMEHTA
HaIpaBJICHUU;

T - KpyTsAIMii MOMEHT, BOCHPMHUMAEMBII apMaTypoil IPOCTPAHCTBEHHOTO CEUEHH s, PACTIOJIOKEHHOMN B POJOJEHOM HAIPABICHUM.
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PI/ICYHOK 8.8 - CxeMbl YCI/IHI/Iﬁ B IPOCTPAaHCTBCHHLIX CCUCHUAX IIPU PACUCTC HA JIeNCTBUE KpyTAlIero MOMEHTAa

3HaYeHHe COOTHOILEHHS MEXy YCHIMSAMHU B MONIEPEYHON U MIPOAOIBHOM apMaType, yYUThIBaeMoe B yCI0BHH (8.67), IpUBEICHO HUXKE.



KpyTsamuii MOMeHT 73, onpenensior no popmyiie

Tow = 0SNG g, (8.68)
a KpYTALIMHA MOMEHT £ - 110 popmyJie
_ a1
T, =034, = Zy (8.69)

rne Vs - ycmime B apmaType, pacrlollOKEHHOM B IONEPEYHOM HANpAaBIECHUM; ISl apMaTyphl, HOPMAJIbHOH K MPOJOJIBHOM OCH DIEMEHTA, YCHJIHE

N s omipenensror o gopmyie
Ny = Foml Csm , (8.70)

¢ sw,]1 - YCUJIME B 9TOM apMaType Ha €IMHUILY JJIMHBI DJIEMEHTA,

LT (8.71)

Asw 1 - IIOIANE CeueHMs apMATYPBI, PACTIONOKEHHOH B IOIEPEYHOM HATIPABJICHUH;
Sy - 1Iar 3TON apMaTyphI;
s - JUIMHA OPOEKIUK PACTAHYTOM CTOPOHBI IPOCTPAHCTBEHHOTO CEUEHHs HA ITPOIOJILHYIO OCh JIEMEHTA

Cow=0'C (8.72)

& - K03 UIMEHT, YUUTHIBAIOLINI COOTHOIIEHUE pa3MepPOB MONEPEUHOTO CEUEHUS



20 Zy+Zy (8.73)
' - mmHa IMPOCKINHU CcKaTOH CTOPOHBI HPOCTPAHCTBCHHOI'O CCUCHUS HA MMPOAOJIbHYIO OCh 3JICMCHTA,

N - yeunue B Ipo101BHOI apMaType, paciosioKeHHON Y pacCMaTpPUBAEMOMN MPaHH 2JIEMEHTA
Ns = R.s ' ﬂs,l , (8.74)
A; 1 - nToNIaME CeUeHNS MPOIONTBHOI apMAaTYpPBI, PACIIONOKEHHOH y pacCMaTPUBAEMOIT IPaHH IEMEHTa;

Ziw £3 - JIMHA CTOPOHBI TOMEPEYHOTO CEYEHHS y PACCMATPUBAEMON PACTSAHYTOH I'DAHM JJIEMEHTA W JJIMHA APYrOil CTOPOHBI MOMEPEYHOTO CEUEHUS
JJIEMEHTA.

Fawl’ Zl Fawl’ Zl
CootHomienne g -4 ; HpUHUMAOT B npexenax ot 0,5 no 1,5. B Tom ciydae, ecnu 3HaueHHe F - 4, BBIXOJHUT 32 yKa3aHHbIC NPEJCIbI, B pacueTe

Il Zl
YUHUTBIBAIOT TAKOE KOJIIMYECTBO apMaTypsl (IIPOJIOJIBHOM MM NIONEPEYHON), IIPU KOTOPOM 3HAYCHUE R - A 4 OKa3bIBACTCS B yKa3aHHBIX Ipe/enax.

Pacuet IMPOU3BOAAT I pPada IMIPOCTPAHCTBCHHBIX CequHﬁ, PacCIoJIOKCHHBIX 110 JIHWHE J3JIEMCHTA, IIpU HanOoJiee OIIaCHOM JJIWHE TIPOCKIHNHN
2
le —

IPOCTPAHCTBEHHOIO CEYEHHsl ' Ha IIPOJOJIBHYIO OCh 1eMenTa. [Ipu 5ToM 3Hadenne F MpUHUMAIOT He Gonee < Z3 t £ u He Gonee 5 -

HOHyCKaCTCH pacdyeT Ha IEUCTBUEC KpyTialmero MOMCHTa IHNPOU3BOAHUTHL, HEC pacCMaTpuBasd IMPOCTPAHCTBCHHBLIC CCUCHUSA IIPU OIPCACICHUU KPYTALICTO
MOMEHTA OT BHEIITHEH Harpys3ku, u3 yCJIOBUs

T LT * 15y, (8.75)

rac T]_ - pr’THH_II/Iﬁ MOMCHT B HOpMAJIbHOM CCUCHUMU IJICMCHTA,



Tom - KpYTSIIMA MOMEHT, BOCIPMHHMAEMBbIA apMaTypoOM, pAaCMOJIOKEHHOW Yy pacCMaTpUBAEMOM TIpaHU 3JJIEMEHTAa B MOMNEPEYHOM HAIIPABICHUU, U

oTpeIeIIIeMBbIil 10 popmye
T-.,:'.141,1 = ol ERRA R ; (8.76)

7,1 - KpyTAMIT MOMEHT, BOCIIPUHMMAEMBbIil TIPOJI0IbHOM apMaTypoii, paciioNokKeHHOH y paccMaTpUBAEMOii IPaHH IIEMEHTa, H OTIpe e sieMblil 1o hopMyIie

T =038, A2y, (8.77)

Fawl’ Zl
CooTHOIIIEHHE R.S . ﬂ.ﬁ 1 IMPUHUMAIOT B YKa3aHHBIX BBIIIC ITPpEACIax.

Pacuet mpou3BOAAT M psAlla HOPMATBHBIX CEYEHUM, PACIONOKEHHBIX MO JJIMHE 3JIEMEHTA, JJISI apMaTyphl, PacCloJIOKEHHON y KaXJA0W paccMaTpuBaeMou
IpaHy dJIEMEHTA.

[Ipu neiicTBUM KPYTSIIMX MOMEHTOB CIEAYET COOI0IaTh KOHCTPYKTUBHBIE TpeOoBaHwmsI, mpuBeaeHHbIE B 10.3.
Pacuem na cosmecmnoe oeticmaue kpymsawe2o u us2ubarouje2o MOMeHmo8
8.1.39 PacueT o mpo4YHOCTH 3JIEMEHTa MEXIY MPOCTPaHCTBEHHBIMU CEUCHUSIMU MTPOU3BOIAT coryiacHo 8.1.36.

8.1.40 PacueT o mpoYHOCTH MPOCTPAHCTBEHHOTO CEYEHUSI IPOU3BOAAT U3 YCIOBUS

, (8.78)

rae T - pr’TfIH_II/Iﬁ MOMEHT OT BHEIIHEH Harpy3ku B IIPOCTPAHCTBECHHOM CCUYCHUU,
Tl:l - Hpe,[[eJ'ILHHﬁ prTHH_II/II\/’I MOMCHT, BOCHpHHHMaeMLIﬁ MMPOCTPAHCTBCHHBIM CCUCHUCM,

M - n3rubaronuii MOMEHT OT BHEIIHEN Harpy3Kd B HOPMAJIbHOM CEUECHUHU;



M7 - npenenbHbI M3rubGarOMKi MOMEHT, BOCIPMHUMAEMBIA HOPMAJILHBIM CEYEHUEM.

[Ipu pacuere Ha COBMECTHOE AEWUCTBHUE KPYTALIErO M M3ru0aroliero MOMEHTOB pacCMaTpUBAIOT MPOCTPAHCTBEHHOE CEUYEHUE C PACTAHYTOM apMarypoi,
PacCTOJIOKEHHOU Yy TPaHH, PACTSIHYTON OT U3THOAOIIEr0 MOMEHTA, T.€. Y TPaHU, HOPMAJILHOU K TNIOCKOCTH ACUCTBHS M3THOAIOIIETO0 MOMEHTA.

Kpytsmuit MOMEHT T OT BHEUIHEH Harpy3Kd OINPENENSIIOT B HOPMAJIbHOM CEYEHUH, PACIOJIOKEHHOM B CEpEIUHE JUIMHBI IPOECKIUU (' BJOJb IIPOJIOJIBHON
OCH 3JIEMEHTa. B 3TOM ke HOpMaJbHOM CEUYEHUH ONPEAETSIOT U3rnOaomuil MOMEHT Af OT BHEIIHEH Harpy3Ku.

I[IpenenbHbli KpYTAIMIA MOMEHT £ OmpefensiorT coraacHo 8.1.37 ¥ NPUHMMAIOT PaBHBIM INPaBoi yacTH yciaoBus (8.67) (paBHBIM iy *T; ) mus
paccMaTpuBaeMoOro MpOCTPAHCTBEHHOTO CEYECHHUS.

IIpenensHblii u3rnbdaromuii Mmoment My onpenensror cornacHo 8.1.9.

JlommycKaeTcs A1 ONpe/eIeHns KPyTAIIUX MOMEHTOB HCIIOJIB30BaTh ycinoBue (8.75). B oToM citydae kpyTsaimuii MOMeHT 1 = Ij ¥ M3ruOarommii MOMEHT
M ompenensaoT B HOPMaJIbHBIX CEYEHUX M0 JUIMHE AIEMEHTa. B paccMarpuBaeMOM HOPMaJIbHOM CEYEHHH MPEAEIbHBIN KPYTSIINI MOMEHT IPUHUMAIOT PaBHBIM

npaBoii yactu yciaosus (8.75) (Taw1 T 7510,

IIpenensHblii u3rubdarommii Moment My onpenensior s TOro ke HOpMaabHOTO CEYEeHMs, KaK ObLIO YKa3aHO BBIILE.

[Ipu coBMecTHOM AEMCTBUM KPYTAIIMX U U3THOAIONIMX MOMEHTOB CIIEyeT COOI0IaTh pacueTHbIe U KOHCTPYKTUBHBIE TpeOoBaHus, npuseaeHubie B 10.3 u
8.1.38.

Pacuem na coemecmmnoe oeticmeue KpymiAauieco Momenma u nonepelmoﬁ CUuJjibl

8.1.41 Pacuer no MMPOYHOCTH IJICMEHTA MCIKAY NPOCTPAHCTBECHHBIMU CCUCHUSAMU ITPOU3BOJIAT U3 YCIIOBHUA

renli-£

o0 | (8.79)

rae T - pr’THH_II/Iﬁ MOMEHT OT BHEIIHEH Harpy3kKku B HOpMaJIbHOM CCUCHUH,



70 - npenenbHBIA KPYTAIMI MOMEHT, BOCIPUHMMAEMBIH JJIEMEHTOM MEXILY NPOCTPAHCTBEHHBIMU CEYEHHSMHM M NPHUHMMAEMbIA PaBHBIM IPABOM YacTH
ycioBus (8.66);

{! - momepeyHas cuia OT BHEIIHEH HArPY3KH B TOM K€ HOPMATbHOM CEYEHHH;

{0 - npenenbHas MonepeyHas CHla, BOCIPUHAMAaEMas OETOHOM MKy HAKJIOHHBIMY CEYEHHAMH M IPUHMMAEMas PaBHOM MpaBoil yacTH yciosus (8.55).

8.1.42 PacueT 1o nmpoYHOCTH MPOCTPAHCTBEHHOTO CEUSHHSI TPOU3BOIAT U3 YCIoBUs (8.79), B KOTOPOM MPUHUMAIOT CIICAYIOIINE BEIINIHHBI:

T - KpyTAILIMIA MOMEHT OT BHEIIHEW HArpy3KH B IPOCTPAHCTBEHHOM CEYCHHUH;
70 - IpeeNbHBIA KPYTAIMI MOMEHT, BOCIIPHHAMAEMBIH ITPOCTPAHCTBEHHBIM CEYEHUEM;
{! - momepeyHas cua B HAKIIOHHOM CEUEHHN;

QI:I - OIp€aciibHasd MonepeyHas Cuja, BOCIIpUHUMacMasa HAKIIOHHBIM CCUCHUCM.

[Ipu pacuere Ha COBMECTHOE JACMCTBHE KPYTSIIEr0O MOMEHTA M MOMEPEYHOM CUJIbI PAaCCMATPUBAIOT MPOCTPAHCTBEHHOE CEYEHUE C PACTSHYTOW apmaTypoH,
PaCIOJIOKEHHOM Y OJTHOM U3 TpaHeH, paCTAHYTOM OT MONEPEYHOM CUIIbI, T.€. Y TpaHu, MapajlIeIbHOMN MIIOCKOCTH JEHCTBUS MONEPEYHON CUJTBI.

Kpyramuit MOMeHT T OT BHEUIHEW Harpy3kd OMNpENeNioT B HOPMAJIbHOM CEUYEHHH, PACIOJIOKEHHOM B CEpequHe IIMHBI ' BIOJbL MPOJOJBHON OCH
aneMenTa. B TOM ke HOpMaIbHOM CeueHHH OTIPENENIOT HOMEePEeuHyIo CUITy & OT BHENTHEH Harpy3KH.

I[IpenenbHbli KPYTAMUA MOMEHT 27 ONpelensioT cormacHo 8.1.38 ¥ NpMHMMAIOT PaBHBIM IIPaBoil yacTu ycaoBus (8.67) (paBHbIM Yoy T 1% ) mis
paccMaTpuBaeMoOro MpOCTPAHCTBEHHOTO CEYECHHUS.

[penensHyro monepednyro cuny o onpenensror cornacho 8.1.33 W NpUHMMAKOT paBHOM TpaBoil yacTH ycnosus (8.56). Ilpu 3TOM cepemyHy JUIMHBI
IIPOEKIIMHA HAKJIOHHOTO CEYEHUS Ha IPOJOJIBHYI0 OCh JJIEMEHTAa DPACIOJIaraloT B HOPMAJIBHOM CEUYEHHH, IPOXOISIIEM YEpe3 CEPEeIuHY [UIMHBI MPOEKINH
IIPOCTPAHCTBEHHOT'O CEUEHUS Ha MPOJIOJIBHYIO OCh DJIEMEHTA.

JlomyckaeTcst Ui onpeeNeHHs KpyTAIIMX MOMEHTOB HCIOJIb30BaTh ycioBue (8.75), a A onpeaeneHus nomnepeynsx cuil - yeaosue (8.60). B atom cinyuae
kpyTsamuii Moment I = 1] u monepeunyro cuny & =] oT BHemHeN Harpy3Ku ONpENENAIOT B HOPMaJIbHBIX CEUYEHHSX M0 JUIMHE deMeHTa. B paccmarpuBaeMoM



HOPMAIIEHOM CEUEHHH TIPeIebHBINA KPYTAIIHii MOMEHT 1 IPHHAMAIOT PaBHBIM MpaBoii uacTu ycrnosus (8.75) (paBubM Zsw1 +751), a mpeensHyio momnepednyo

cuny g B TOM ke HOPMATBLHOM CEUEHHH TIPMHUMAIOT PAaBHO# paBoii yacTy ycnosus (8.60) (paBuoit 51 * Cswt).

HpI/I COBMCCTHOM HCﬁCTBHH KpyTAIIUX MOMCHTOB H IOIICPCUHBIX CHJI CICAYCT CO6JIIOI[aTB PACUCTHBIC U KOHCTPYKTHBHBIC Tp€6OBaHI/ISI, IMPUBCACHHLIC B
10.3.

Pacuer >xel1e300€TOHHBIX 3JIEMEHTOB Ha MECTHOE CXKATHE

8.1.43 PacueTt xene300eTOHHBIX AJIEMEHTOB HAa MECTHOE C)KaTHe (CMSATHE) MPOU3BOAAT NP ACHCTBUH CKUMAIOMICH CHIIBI, IPHIIOKEHHON HA OTpaHUYEHHON
IUIOLIAIM HOPMAJIbHO K MOBEPXHOCTHU KEJI€300€TOHHOIO A1eMeHTa. [Ipu 3TOM y4uTHIBAIOT MOBBIIIEHHOE CONPOTHUBIIEHUE CXKATHIO OETOHA B IMpesenax Ipy30Boi

IUIOIIAH (TJIOMIAN CMSTHS) 332 CYET OOBEMHOTO HANPSHKEHHOIO COCTOSTHUS O€TOHA MOJI IPY30BO M IUIOIIA/IbI0, 3aBUCSILEE OT PACIIOJIOKEHHS TPY30BOH IIIOIIa 1
Ha MOBEPXHOCTH IEMEHTA.

[Ipy HanM4IMK KOCBEHHOW apMaTyphbl B 30HE MECTHOTO CXKATHs YYHTHIBAIOT JOTIOJHUTEIHLHOE TOBBIIIEHUE COMPOTHUBIICHUS CXKATHIO O€TOHA TMOJ TPy30BOM
TJIOUIA/IbIO 3@ CUET CONMPOTUBIICHUS KOCBEHHON apMaTyphl.

Pacder 351eMeHTOB Ha MECTHOE C)KATHE MPU OTCYTCTBHUM KOCBEHHOUW apMarypbl MPOU3BOAAT coryiacHo 8.1.44, a mpu Halu4yuMyd KOCBEHHOW apMarypsl -
coryacHo 8.1.45.

8.1.44 Pacuet >11eMEHTOB Ha MECTHOE C)KaTHe IPU OTCYTCTBUM KOCBEHHOM apMaTyphl (pUCYHOK 8.9) MpOU3BOJAT U3 YCIOBUS

Niw Ry A joe (8.80)

rae A - MecTHas CKUMarolas cuiia oT BHEIITHEH Harpys3Kku;

ﬂ&,fﬂc - IJiomaab IIPUJIOKCHUA CKUMAIOIIEH CUITBI (nnomam, CMSITI/IH);

Kp joc - pacyeTHOE CONMPOTHBIIEHNE GETOHA CKATHIO P MECTHOM JEHCTBUH CKHMAIOIIEH CHITB
¥ - ko3¢ dpunuenT, npuHUMaeMblid paBHbIM 1,0 pu paBHOMepHOM U 0,75 mpu HEPAaBHOMEPHOM pACIpeIeIeHUH MECTHOM Harpy3Ky MO IMJIOIMIAIH CMSTHS.

3nauenne Kbjoe ompenensiorT mo Gopmyie



By joe =05 R, (8.81)

rjae ¥y - KodQOUIUEHT, OTPECIIIeMbIH 10 hopmyIie

"qEJ T

py =08 |
Jqi:,!’-:n: ! (8.82)

HO MpUHUMaeMblil He Oosee 2,5 u He meHee 1,0.
B dopmyre (8.82):

A rax - MAKCHMAJTbHAS PACUYETHAS TIONIA b, YCTAHABIMBAEMAS 110 CIIEYIOIIMM HPaBHIIAM:
LIEHTPHI TKeCTH riomanein b joc m b wax coBmanaroT;

TPAHMIBI PACYETHOH TUIOMAMM b max OTCTOST OT KAXKIOH CTOPOHBI MIOMAMM b joc HA PACCTOSHHH, PABHOM COOTBETCTBYIOIMIEMY PasMepy 3THX CTOPOH
(pucynok 8.9).
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@ - BJIAJIA OT KPaeB AJIEMEHTA; O - TI0 BCel MIMPUHE 3JIEMEHTA; 6 - Y Kpas (Toplia) 3JIeMEeHTa 0 BCEH ero MIMPUHE; 2 - Ha YTy JIEMEHTA; O - Y OJIHOTO Kpast
AJIEMEHTA; e - BOJIM3U OJTHOTO Kpasi DJIEMEHTA.

1 - snemMeHT, Ha KOTOPBIH IEHCTBYET MECTHAsI Harpy3Ka; 2 - TUIOMIa b CMSITHS ﬂz:,.!‘o.: ; 3 - MAaKCUMaJIbHasI pacdeTHasl TUIOIIAb -’qb,max ; 4 - IGHTDP TSDKECTH

HJ'IOH.IEII[GIZ ﬂb,fﬂc n Aﬁ,m&x ; 5 - MUHMMalIbHAS 30Ha apMUpPOBaHuA CCTKaMU, IIpU KOTOpOfI KOCBCHHOC apMHUPOBAHUC YUUTBIBACTCSA B PACUCTC

PI/ICYHOK 8.9 - CxeMsbl UL pacdueTa 3JICMEHTOB HA MECTHOC CXKATUC ITPU PACIIOJIOKCHUN MECTHOM Harpy3kKu

8.1.45 Pacuer 31€MEHTOB Ha MECTHOE CIKaTHE IIpHU HAJTMYHU U KOCBEHHOM apMaTyphbl B BUAC CBAPHBIX CETOK MMPOU3BOJAAT U3 YCIIOBUA

Niy: f'?~-EJ.::,I-::--: 'ﬂEJ,Ioc ) (8.83)



rac REJ.S,IOC - IMPUBCACHHOC C Y4YCTOM KOCBECHHOU apMaTtypbl B 30HC MCCTHOI'O CXKaTusd pPaCdCTHOC COIIPOTHBJIICHUC OeroHa CKaTUr, OIpeaAciIaeMocC I10
dbopmyire
REJ.S,E@-: = REJ,I-:--: +2 P Rs,)gu TR (8.84)

3nech ¥s ;- KOdQPULIUEHT, onpenensseMslii o popmyIe

; (8.85)

Ap joc ¢ - TTOMAME, 3aKTIOUEHHAS BHYTPH KOHTYPA CETOK KOCBEHHOTO apMHUPOBAHMS, CIUTAs 110 UX KPAaiHIM CTEP/KHAM, U IpHHEMaeMas B Gopmye (8.85)

He Oostee -Ab,max ;
R.s,).:}l - pacueTHOE COMPOTHUBJICHUE PACTSHKEHUIO KOCBEHHOW apMaTyphl;

M5 - KOO PULIHEHT KOCBEHHOTO apMUPOBaHMs, OIpeieNsieMblil 0 hopmyIie

cA L Am A

x TRy By iy
Ay oo of * & ;

'JEI sX

s (8.86)

Hy, fi;x , f;; - YUCJIO CTCp)I(HCﬁ, momajab CCUCHUA U JJIMHA CTCPIKHA CCTKH, CHHUTAA B OCAX KpaﬁHHX CTep}KHeﬁ, B HaIIpaBJICHUH A

#y, Ay 4y - 10 ke, B HanpaBneHnn ¥ ;
& - I1ar CETOK KOCBEHHOT'O apMUPOBAHUS.

Buauenust £ojoe , Abjoc, ¥u N MPUHUMAIOT coriacHo 8.1.44.



3HaYeHNEe MECTHOM CHKUMAIOIIEH CHUJIbI, BOCIIPUHIMAEMOE 3JIEMEHTOM C KOCBEHHBIM apMHpOBaHHeM (TpaBasi yacTh ycioBus (8.83)), mpuHumaroT He Oolee
YIBOCHHOTO 3HAYCHUSI MECTHOUW CKUMAIOIICH CHJIBI, BOCIIPUHIMAEMOTO JJIEMEHTOM 0€3 KOCBEHHOT0 apMUpOBaHus (paBas 4acTh ycinoBus (8.80)).

KocBeHHOE apMUpOBaHUE JOJDKHO OTBEYATh KOHCTPYKTUBHBIM TPEeOOBaHUSM, IpuBeIecHHBIM B 10.3.
Pacuer xene300eTOHHBIX 3JICMEHTOB Ha IIPOIABIIMBAHUC
Obuue nonodcenus

8.1.46 Pacuet Ha mpoIaBIUBaHUE TIPOU3BOIAT JUTS TDIOCKHX JKEJIe300€TOHHBIX 3JIEMEHTOB (TUIHT) TP JICUCTBUH HA HUX (HOPMAIBHO K TUTOCKOCTH 3JIC MEHTA)
MECTHBIX, KOHIICHTPUPOBAHHO MPUIIOKEHHBIX YCUIIUHN - COCPEOTOUYEHHBIX CUJIBI U M3TUOAIOIET0 MOMEHTA.

HpI/I pacdueTe Ha MOpOoJAaBJIMBAHHE pPACCMATPHUBAIOT PACUCTHOC MOICPEYHOEC CCUYCHHUE, PACIIOJIOKCHHOEC BOKPYI' 30HBI IIE€pCaadr YCUJIMH Ha JJICMCHT Ha

Ao

PaccTOSAHHH ~,” HOPMAJIBHO K €ro MIPOJIOJIBHON OCH, TIO TTOBEPXHOCTH KOTOPOTO JCHCTBYIOT KacaTelIbHBIE YCHIIMS OT COCPEI0TOUYCHHBIX CHJIBI U M3THOAIOIIETO

MoMeHTa (pucyHok 8.10).
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PI/ICYHOK 8.10 - YcrnoBHas MOJCIIb UIA pacu€Ta Ha IPOJaBJIMBAHNC

HeﬁCTByIOHlHe KaCaTCJIbHBIC YCWJIMA IO ILIOMIAaJ PpaCUCTHOI'O HNOICPCUHOI'O CCUCHUSA HOJIKHBI OBITh BOCIIPpHUHSATBI OCTOHOM C COIIPOTUBJICHUEM OcToHAa

Ao

O0CCBOMY PACTAKCHUIO R.E;f n nonepequﬁ apMaTypoﬁ, paCHOHOX(CHHOﬁ oT l“py30BOfI IJIoMaaKu Ha paCCTOAHNUU HC Ooiee "ggl:l 1 HC MCHECC ? , C COIIPOTUBJICHUEM



PACTSKEHHIO s .

[Ipu neficTBUM COCPEAOTOUEHHON CUJIbI KacaTelbHbIE YCUJIMS, BOCIPUHUMAEMble OETOHOM M apMaTypoi, MPUHUMAIOT PAaBHOMEPHO PACHpPEEICHHBIMU 110
BCEH IUIOLIAM PACYETHOIO IornepedyHoro cedeHus. Ilpu neilctBumM m3rubaromero MOMEHTa KacaTelIbHbIE YCHJIMS, BOCHPHUHHUMAaeMble OETOHOM M IMONEPEYHOMN
apMaTypoi, NPUHHUMAIOT JIMHEWHO M3MEHSIOIIMMHUCS [0 JUIMHE PAaCYETHOIO IIONEPEYHOIO CEYECHMsS B HAIIPABICHUM JACUCTBUS MOMEHTa C MaKCHMAaJlbHBIMU
KacaTeJIbHBIMHA YCWIMSIMU IIPOTUBOIIOJIOKHOTO 3HAKAa y KPAaeB pacYETHOTO MONIEPEYHOIO CEYEHUS B 3TOM HAIIPABJICHUH.

Pacuer Ha mpojaBiaMBaHME NpU JEMCTBUM COCPEIOTOYEHHOM CHIIBI M OTCYTCTBUU IONEPEYHOW apMaTypbl MPOU3BOJAT coryacHo 8.1.47, mpu aelicTBuu
COCPEIOTOUCHHOM CHJIBI M HAJIMYUU TIOTIEPEYHON apMaTyphl - corjacHo 8.1.48, mpu eHCTBUM COCPEIOTOUYCHHBIX CHIIBI M M3TMOAIOIIET0 MOMEHTA U OTCYTCTBUU
onepeyHor apmartypsl - corjacHo 8.1.49 u npu AecTBUM COCPETOTOUYEHHBIX CHUJIBI M M3rMOAOIIEro MOMEHTa M HAJIWYUU MONEPEYHON apMaTyphl - COIJIACHO
8.1.50.

PacueTHbIil KOHTYp MONEPEYHOr0 CEYEHUs] MPUHHUMAIOT: MPHU PACHOJIOKEHUM TUIOMIAAKA Nepeayrl Harpy3Ku BHYTPH IIJIOCKOTO 3JIEMEHTA - 3aMKHYTBHIM U
PaCIOJIOKEHHBIM BOKPYT TUIOMIAIKU Tepefadn Harpy3ku (pucyHok 8.11, g, ), mpu pacrosioKeHUH IUIONIAIKK TIepeIauyn Harpy3Ku y Kpas WM yIiia TI0CKOTO
AJIEMEHTA - B BHJIE JIByX BapHaHTOB: 3aMKHYTHIM U PAaCIOJOKEHHBIM BOKPYT IUIOIIAAKU MEPEeNadyd Harpy3Kd, 1 HE3aMKHYTBIM, CIEAYIOIIMM OT KPaeB IJIOCKOrO
aneMeHTa (pucyHok 8.11, 6, 6), B 3TOM cilydyae yYUTHIBAIOT HAaUMEHBIIYI0 HECYIIYI0 CIOCOOHOCTh MpHU JABYX BapHaHTAaX PACMOJIOKEHHUS PAacYeTHOIO KOHTYpa
MTOIIEPEYHOI0 CEYEHUSI.
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a - TUIOIA/IKA MPUIIOKEHUS HArpy3KU BHYTPHU TUIOCKOTO AJIEMEHTA; O, 6 - TO )K€, y Kpask IUIOCKOTO JIEMEHTA; 2 - IIPU KPEeCTOOOPa3HOM pacroioKeHU!
MOINEPEYHON apMATYPBI.
1 - mnomaak MPUIIOKCHUS HATPY3KH; 2 - pACUCTHBIN KOHTYpP TIOTIEPEYHOTO CEUYCHUS;, 2~ - BTOPOU BAPHAHT PACTIOJIOKEHHUS PaCICTHOTO KOHTYPA; 3 - IIEHTP

TSDKECTH PACUETHOTO KOHTYpa (MECTO mepeceuenus oceil 41 u 11); 4 - HEHTp TAHKECTH IUIONMIAKI NPUIIOKEHUS HATPY3KH (MECTO mepeceuenus oceii X u ¥ ); 5 -
HoTnepevHas apMaTypa; 6 - KOHTYp pacueTHOIO IONEPEYHOTO CeueHHs Oe3 ydeTa B pacueTe MONepeyHO apMaTypsl; 7 - rpaHHLa (Kpaii) MI0CKOTo 3JIeMEeHTa

Pucynoxk 8.11 - Cxema pac4eTHbIX KOHTYPOB MOIIEPEYHOTO CEYEHUS MPU POJAABIMBAHUN
B ciydae pacrnosioskeHusi OTBEpCTHs B IUIUTE HA PACCTOSHUU MeHee 6 /% OT yria Wi Kpas IUIOMIAJKU Nepefayd Harpy3Ku 10 yIrjla WM Kpas OTBEpCTus,

4aCTb PACUCTHOI'O KOHTYpA, PACIIOJOXKCEHHAA MCKIY ABYMS KACATCIbHBIMU K OTBCPCTHIO, MPOBCACHHBIMU U3 LNCHTpPA TSHKCCTH IUIOIIAAKU IMEpCaadn HAarpy3ku, B
pacueTC HE YUUTBIBACTCA.

HpI/I HGfICTBI/II/I MOMCHTAa Mj.;..g B MCCTC IIPHIIOKCHHUA COCp@}IOTOquHOﬁ Harpys3kKu 1OJIOBHUHY 3TOI'0 MOMCHTA YYUTBIBAIOT IIPU pacuCTC HA MpOJaBJIMBAaHUC, a

JIPYTYIO TIOJIOBUHY - MPH pacyeTe M0 HOPMAJIBHBIM CEYEHHUSM IO IIMPHUHE CEYEHMs], BKIFOYANOIIEH MIMPHUHY IUIOIIAJKH NEPEeNadyu HAarpy3Kd U BBICOTY CEYEHUS
IUIOCKOTO JIEMEHTA M0 00€ CTOPOHBI OT IUIOIIAKY Mepelaul Harpy3KH.

[Ipu neicTBUU COCPEIOTOUYCHHBIX MOMEHTOB U CHUJIBI B YCIOBHUSX MPOYHOCTH COOTHOIIEHHUE MEXIY NEHCTBYIOIIUMU COCPEIOTOYCHHBIMH MOMEHTaMU A ,
YUUTBIBAEMBIMH [IPH NPOABINBAHUY, ¥ MpeelbHbIME My MpUHUMAIOT He GoJiee TIOJOBUHBI COOTHOLIEHUS MEXKY JeHCTBYIOIMM COCPEIOTOYEHHBIM YCHIUEM

F U npefienbHbIM s

IIpu pacmoIokKeHNH COCPENOTOYEHHONH CHIIBI BHEIEHTPEHHO OTHOCHTENBHO ILIEHTPA TSKECTH KOHTYPAa PACUETHOTO MOMEPEeYHOTO CEUEHMS 3HAYEHHS
M3rHOAIONINX COCPEJOTOYEHHBIX MOMEHTOB OT BHENIHEH Harpy3KH ONpEENsAiOT C y4eTOM JOMOJHHTENBHOTO MOMEHTAa OT BHEIEHTPEHHOTO IMPHIIOKEHHSI
COCPEIOTOUEHHOM CHIIBI OTHOCHTENBHO LIEHTPA TAKECTH KOHTYPA PACUETHOTO MONEPEYHOro CEUEHHUs C TIOJI0KUTENLHBIM UM OOPATHBIM 3HAKOM MO OTHOIMIEHHIO K
MOMEHTaM B KOJIOHHE.

Pacuem snemenmos na npooasiusanue npu oeticmauu cocpedomo4enHoll Cubl

8.1.47 Pacuer 31eMeHTOB 0€3 MmonepevyHoi apMaTypbl Ha POAaBIMBaHKUE IPU IEHCTBUM COCPEIOTOUCHHOMN CHUJIbI IPOU3BOIAT U3 YCIOBHUS

F A By, (8.87)

rue F- COCpCAOTOYCHHAA CUJjia OT BHEIIHEH Harpy3Kku;



Iy ui - IpeneIbHOE YCHINe, BOCHPUHUMAEMOE GETOHOM.

Vewme Four onpenensior o hopmyie

Fyuip = Rpe Ay (8.88)

rae <% - mIomans pacyeTHOro MOIEPEYHOTO CEUYEHHs, PACTIONOKEHHOTO Ha paccTosHuu U.5%4) 0T TpaHuUIBI IIIOIAAM TPHIIOKEHHUS COCPETOTOUEHHON CUIIBI

F ¢ paboueii BbICOTOM ceuenns #; (pucynok 8.12).
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1 - pacyeTHOE MOTIEPEYHOE CEYCHHE; 2 - KOHTYP PACYETHOTO MOMEPEYHOTO CeUSHUSs; 3 - KOHTYP IIOMIAAKH MPUIIOKEHUS HATPY3KH
Pucynok 8.12 - Cxema s pacdera xene300eTOHHBIX JIEMEHTOB 0e3 IMONepeyHOM apMaTyphl Ha MPOIABITHBAHIEC
[Inomans 4 omnpenensior mo Gpopmysie
Ay =w by, (8.89)

e & - IIepUMeTp KOHTYpPA PACUETHOTO TIONEPEYHOTO CEUEHH S,
A - mpuBeienHas paboyas BeicoTa cevenus 40 = U3, + gy

3yech #ny U Hg » - pabouast BBICOTA CEYEHHUs IS IIPOJIOJIBHON apMaTyphbl, PaclioyIOKEHHOHN B HAaIIPaBJIeHUN ocel K u ¥ .

8.1.48 Pacuer »ieMEeHTOB € MONEPEYHON apMaTypoil Ha MPOJaBIMBAaHUE MTPHU ICUCTBUU COCPEIOTOUCHHOMN CHITBI (pUCYHOK 8.13) MpOM3BOIAT U3 YCIOBUS

Fi Fb,uff + st,uff ) (8.90)

re Fowuli - IpeIeIbHOE yCHITHE, BOCIIPHHMMAEMOE TIOTIEPEUHON apMaTypoii IPH MPOAaBINBAHIN;

FEJ,L!If - IpEACIIBHOC YCUIINEC, BOCIIPHUHUMACMOC 6CTOHOM, OoIpeCaAcIAEMOE COIJIaCHO 8.1.47.

Ycunue st,uff , BOCIIpUHHUMACMOC nonepequﬁ apMaTypoﬁ, HOpMﬂJ’ILHOfI K HpOI[OJ'IBHOﬁ OCH JJICMCHTA U pacnonox(eHHoﬁ PaBHOMEPHO BJIOJIb KOHTYpa
PaCYCTHOT'O IIOIICPCYHOI'0 CCUCHU S, OIIPCACIIAOT 110 q)OpMy.]'Ie

F.sw,uff = 0.8g 5, u, (8.91)

rae osw- YCHUIIUC B Honepequﬁ apMartype Ha CAUHUIY MJIMHBI KOHTYpa PAaCUCTHOTO IMMOICPCYHOI'0 CCUCHUA, pacnonomeHHoﬁ B IpcAciiaX pacCTOAHUS

0,547 mo 0Ge CTOPOHBI OT KOHTYpa PACYETHOTO CEYEHHS



A

R.SH-' ' SH

Tow = (8.92)

H

Ay - IIOmans ceveHus MONEPEYHOM apMaTyphl ¢ IArOM Sy, PACIHOJIOXKEHHAsA B MpEIENax PaccTosHus U.2%)1mo 00e CTOPOHBI OT KOHTYpa PacueTHOIO
II0IEPEYHOr0 CEeYEHHs [0 IIEPUMETPY KOHTYPa PAcUETHOTO MONEPEYHOro CEUCHHS;

% - IEpUMETP KOHTYpa pacue€THOTO MOMEPEUHOT0 CEUEHUs, OnpeaesieMblil coriacHo 8.1.47.

ITpu pacnosiokeHNH MONepeyHOl apMaTypbl HEPABHOMEPHO 110 KOHTYPY PaCu€THOIO MONEPEYHOI0 CEYEHHUs, @ COCPEAOTOYEHHO Y OCEH IO IKU IIepeiadyn
Harpy3ku (KpecrooOpa3zHOe pacrojioKEHHe MONEePEeYHOM apMaryphl) MEPUMETpP KOHTypa & Jjisi MONEpPeYyHON apMaTypbl MPUHUMAIOT MO0 (AKTUUECKUM JUIMHAM

Y4aCTKOB PACIIONIOKEHHS TIOTIEPEYHOM apMaTyphl Ly 1 st}- M0 PacUYeTHOMY KOHTYPY TpoiaBiuBaHus (pucyHok 8.11, 2).

3HaueHne Fb,u!f +F swulf TPUHUMAIOT HE OoJiee EFEJ,qu . [lonepeunyro apmMaTypy YUUTHIBAIOT B pacueTe Mnpu st,uff HE MCHEE DjSFE:,ue‘f .

3a rpaHuLIe PacoJIOKEHUSI MOMEPEYHOM apMaTypbl pacdyeT Ha MPOJABIMBAHUE MPOU3BOAAT coryacHo 8.1.47, paccMmaTpuBas KOHTYP PacyeTHOIO
HIONEPEYHOr0 CEYEeHMsl Ha paccTOsSHMU U.5%n OT rpaHMIbl pacmosioskeHHss HomepedHoi apmatypbl (pucyHok 8.13). IIpu cocpeloTOYEHHOM pacIOJIOKEHUH

MOTIEPEYHON apMaTypbl MO OCSM IUIOMIA/IKA Nepeiadl Harpy3Ku, KpOME TOro, pacyeTHBIN KOHTYpP MOIMEPEYHOro CeYeHUsl OEeTOHA MPUHUMAIOT M0 JTUaroHaJIbHBIM
JIMHUAM, CJICAYIOUIMM OT Kpasi pacroJIOkKEHHUs MOTepedHoi apMarypbl (pucyHok 8.11, 2).
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1 - pacueTHOE MOTIEpEUHOE CEUEHHE; 2 - KOHTYP PACUE€THOTO MOMEPEYHOI0 CEUCHHUS; 3 - TPAHUILIBI 30HBI, B IIPeJiesiaX KOTOPBIX B pacyeTe yUUTHIBACTCS
IonepeyHasi apMaTypa; 4 - KOHTYp pacdeTHOT0 MONEPEYHOro ce4eHUs 0e3 ydeTa B pacuere NONEepeYHON apMaTyphl; O - KOHTYP IUIOLIAAKH NPUII0KEHHUS Harpy3KU

Pucynok 8.13 - Cxema s pacyera xene300€TOHHBIX IUIMT ¢ BEPTUKAJIbHON paBHOMEPHO PacIpeIesIEHHOM MoNepeyHoi apMaTypoii Ha IpoJIaBJIMBaHUE

[Tomepeunast apmarypa JJOJDKHA YAOBIETBOPSTH KOHCTPYKTUBHBIM TpeOoBaHusiM, mnpuBeaeHHbIM B 10.3. Ilpm nHapymenun ykazanHeix B 10.3

KOHCTPYKTHUBHBIX TpeOOBAaHMI B pacueTe Ha MPOAABIMBAHUE CIEAYET YYUTHIBATH TOJBKO IMOMEPEUHYIO apMarypy, MEepPeceKarollyo MUpaMuay MpoJaBiIHBaHUS,
pH 00ECIIEYEHUHN YCIIOBUH €€ aHKEPOBKHU.

Pacuem snemenmos na npodaeﬂueaHue npu Oeticmeuu COCpédOmOUeHHle CUJlbl U u32u6a}0u;e20 MOMeHmAa

8.1.49 Pacuet syieMeHTOB 0e3 TONEepEeYHON apMaTyphl Ha TPOJABIMBAHHUE ITPH COBMECTHOM JCHCTBUU COCPEIOTOYCHHBIX CHJIBI M M3THOAIONIET0 MOMEHTA
(cM. pucyHOK 8.12) mpou3BOIAT U3 YCIOBHS

F o, M
Foue My (8.93)

rae & - COCpelOTOYEHHAs CHUJIa OT BHEIIHEW HArPY3KH;
M - cocpenoToueHHBIN U3rHOaIONINii MOMEHT OT BHEIIIHEH Harpy3KH, YUMTHIBAEMbIH P pacyere Ha npoaaBiauBanue (8.1.46);

FEJ,L!# u M-EJ,HH - IPEACIBbHBIC COCPEAOTOYCHHBIC CHUJIa U 1/131"1/163}011[1/1171 MOMCHT, KOTOPBIC MOI'YT OBITH BOCIIPHUHSATBI 0OETOHOM B PaCYCTHOM IIOIICPCUYHOM
CCUCHUMU IIPpU UX pa3acIbHOM ,Z[eflCTBPIPI.

B xene300eToHHOM KapKace 3,[[8.HPII>1 C INIOCKUMH HIECPCKPLITUAMU COCpeI[OTO‘IeHHHﬁ H3FH68.IOH.IPII>1 MOMCHT MI.;..: paB€H CyMMApHOMY I/ISFI/I6aIOH_I€My
MOMCHTY B CCUCHUIAX BerHeﬁ U HUKHEH KOJIOHH, IIPUMBIKAOMIUX K IICPEKPLITHIO B paCCMATPHUBACMOM Y3JIC.

Tpenensryio cumy 5 it onpenensior cormacho 8.1.47.

TpenenbHbIii m3rubaromuii MomenT M4k onpenensior mo Gopmye

My = B Wy iy (8.94)



rae W} - MOMEHT CONIPOTUBIIEHHUS PACYETHOTO MONIEPEYHOTO CEYEHH S, ONPeaeseMblii cornacHo 8.1.51.
[Ipu neficTBUM M3ruOAOLUIUX MOMEHTOB B JIBYX B3aUMHO MEPIEHAUKYISIPHBIX IUIOCKOCTSAX pacueT IPOU3BOIAT U3 YCIOBUS

F M, M,

+ + 21
Py Muyarr My

(8.95)

rne 7, Myu M, - cocpenoTodennsie cuma u M3rHOAONME MOMEHTH B HATIPABIEHMAX Ocell X M ¥ , ydUTHIBaeMble TIPH pacdeTe HA TPOJABIMBAHHE
(8.1.46), oT BHENIHEW HATPY3KH;

Fb,u!f ) M brpdf M By wif - TIPEJIENIbHBIE COCPEAOTOUYECHHBIE CHJIa ¥ U3rHOaroIe MOMEHTBI B HAllpaBJIeHUIX oced ¥ U ¥, KOTOpbIe MOTYT OBITh BOCHPUHSTHI
0ETOHOM B pacue€THOM IMONEPEYHOM CEYEHHMH IIPH UX Pa3JesIbHOM JEHCTBUU.

VYceunue FEJ,qu ONIPENEISIOT coraacHo 8.1.47.

Veums Mprpr m My i onpenensior cormacHo ykasaHusM, TIpUBEIEHHBIM BBIIIE, TIPU JIEHCTBUN MOMEHTA B TLIOCKOCTH Oceifl ¥ M ¥ COOTBETCTBEHHO.

8.1.50 Pacuer mpoyHOCTH 3JEMEHTOB C MONEPEYHONW apMaTypol Ha MPOJABIMBAaHUE MPHU ACHCTBUU COCPEIOTOYCHHON CHJIBI U M3rMOAIOIMIUX MOMEHTOB B
JBYX B3aUMHO MEPIEHANKYISPHBIX IOCKOCTAX MPOU3BOJAT U3 YCIOBUS

F M, M,

+ + 4
FEJ,qu + st,uff be,uif + M.sw,x,uif Mb_y,uif + Msw,‘}l,uff !

(8.96)

rne F, My My -cm. 8.1.49;

FEJ,L!If, M&x,uff n M&y,uff - MNPEACIIbHBIC COCPCAOTOYCHHLBIC CHJIa U I/I3FI/I6aIOIJ_[I/Ie MOMCHTBI B HaAIIPpaBJICHUAX ocet K m ¥ , KOTOpBIC MOTYT OBITh
BOCIIPUHATHI OCTOHOM B pacdYCTHOM NOICPEIHOM CCUCHUU IIPU UX Pa3aACIbHOM HeﬁCTBHH;

st,uff, M.sw,x,uff n M.sw,l}l;..!ff - OpPCACIBbHBIC COCPCAOTOYUCHHBIC CHUJIa U I/I3FI/168.IOI_I_[I/I6 MOMCHTBI B HaIIpaBJICHUAX ocei K u’¥ , KOTOpPLIC MOT'YyT OBITh



BOCIIPUHSATSHI IIONIEPEYHOM apMaTypou IIpU UX pa3IeIbHOM JACUCTBUU.

Veumust Fouii, Mpgpru M, By it 53wl OTIPEIICIAIOT COTIIACHO YKazaHusM 8.1.48 u 8.1.49.

Veumus Mg pur 1 Mg » 2l BOCIIPUHMMAEMBbI€ IIOIIEPEYHON apMaTypOy, HOPMAIBHOM K IIPOJOIBHOM OCH JIEMEHTA U PACIIOIO0KEHHOW PaBHOMEPHO BJOJIb
KOHTYpa Pac4eTHOTO CEUCHHS, ONPEACIIAIOT IPH IEHCTBUH U3THOAI0IIeT0 MOMEHTa, COOTBETCTBEHHO B HampaBlieHuu oceit X u ¥ no dopmyre

M.sw,uff =08 g Wy ) (8.97)

rae 9sw ¥ Wiy - onpenensror cornacHo 8.1.48 u 8.1.51.

Bravenus Fouk t Fowutr, Mopi + Mowruis, M Bpalt t M, y 2 B ycioBuu (8.96) npuHUMaroT He 6osee 2y, 2Mpyy, 2M By uff COOTBETCTBEHHO.
[Tonepeunas apmaTtypa OODKHA OTBEYAaTh KOHCTPYKTUBHBIM TpeOoBanusaMm, npuBefaeHHbIM B 10.3. Ilpu nHapymenmn yka3zaHHbix B paszene 10.3

KOHCTPYKTHUBHBIX TpeOOBaHUIN B pacyeTe Ha MpPOJaBIMBAaHUE CJIEAYET YUUTHIBATh TOJBKO MOIMEPEUHYIO apMaTypy, MEpeceKaronlylo MUupaMuay MpojaBlIUBaHMUs,
pHu 00ecTIeYeHUH YCIOBUIN €€ aHKEPOBKHU.

8.1.51 B ofmeM cioydae 3HAYeHHs MOMEHTA CONPOTHBJIEHHS PACUeTHOTO KOHTypa GETOHAa TpH NpOJABIMBAHMU W hx{p} B HANPABICHHAX B3aUMHO
NEepIeHANKYISPHBIX ocell X U F onpenensior 1o ¢popmyie

Lorip)
Wortpy = O)en (8.98)

rie {bx{p) - MOMEHT MHEpIIMH PACUETHOTO KOHTYPA OTHOCHTENILHO Oceil Yim X, IpOoXOoIAImuX depes ero LEeHTp TKecTH (PUCYHOK 8.11);

x(y:'max - MAKCUMAJIBHOC PACCTOSAHHUEC OT PACUCTHOI'O KOHTYpa A0 €ro HCHTpA TAKECTHU.

3HadueHHEe MOMCHTA 150:(50) 004051 IEJXI:J.I:I OIPECACIIAIOT KaK CYMMY MOMCHTOB MHCpHIHUU lr.EJJn{_;u]IJ' OTACJIBbHBIX YY4CTKOB PACYCTHOI'O KOHTYpA MOIICPEUYHOTO CCUHCHUA
OTHOCHUTCIIBHO HCHTPAJIbHBIX OCGfI, IpOXOAAIIHNX YCPE3 HCHTP TAKECTU pACYCTHOT'O KOHTYpA, NPpUHUMAA YCIIOBHO IIUPUHY KAXKIOTO YHaCTKa paBHOﬁ CAUHUIIC.

Ilonoxxenue LHEHTpA TAXKECTU PACUCTHOI'O KOHTYpa OTHOCHUTCIIBHO BLI6paHHOﬁ OCH OIIPCACIIAIOT 110 (I)OpMy.]'IC



_ 2L vy

"ot T (8.99)

rac 1{1 - JJInHa OTACJIBHOTO Y4aCTKa paCu€THOT'O KOHTYpa,

%; (¥ Jo - paccTosHME OT LEHTPOB TSHKECTH OT/ENBHBIX y4aCTKOB PaCIETHOTO KOHTYPa [0 BHIOPAHHBIX OCEHA.

Tpu pacyeTax MPUHUMAIOT HANMEHBIIIHE 3HAYEHHS MOMEHTOB COTPOTHBIICHUS Wiyt Wiy .

MoOMEHT CONpOTHUBIIEHUSI PACUETHOTO KOHTYpa O€TOHa /Ul KOJIOHH KPYIJIOrO CEUYEHHUs OMPEENsIoT 1o Gpopmyrie

_ D +iy)
4 ]

W

rae [)- 1uaMeTp KOJIOHHBI.

8.1.52 3HaueHHs MOMEHTOB COIPOTHBIICHHS MOIEPEUHON apMaTyphl HPH TNPOJABIMBAHME ' swx(p) B TOM CIlydae, KOTJAa MOIEPEYHAs apMarypa

Ao

pacIiojIoKE€Ha paBHOMEPHO BJOJIb paCYE€THOI'O KOHTYpa IIpOoJaBJIMBaHNA B IIPCACIaX 30HbI, I'PAaHUIbI KOTOpOﬁ OTCTOAT Ha PAaCCTOAHUUN E B KaXKAYIO CTOPOHY OT

KOHTYpa TIPOJaBIMBAHHUA 6eToHa (CM. pUCYHOK 8.13), IPHHEMAIOT PAaBHBIMH COOTBETCTBYIOIIMM 3HAYCHHAM Woy i Why .

[Ipu pacnofio’)keHUU TOMEPEYHOl apMaTypsl B IJIOCKOM 3JIEMEHTE COCPEJIOTOYEHHO IO OCSAM TIPYy30BOM IJIOMIAJKH, HAMpUMEp MO OCH KOJIOHH
(kpecTooOpa3HOE PACIOIOKEHHUE MOTIEPEUHON apMaTyphl B MEPEKPHITHH ), MOMEHTBI COTIPOTHUBIICHUS TMOMEPEUYHON apMaTypbl ONPEIEIIAIOT [0 TEM Ke MpaBUiIaM,
YTO U MOMEHTBI COMPOTHUBIICHUS OETOHA, TPUHUMAsE COOTBETCTBYIOIIYIO (PaKTUUECKYIO AJIMHY OTPAaHUYSHHOTO Y4acTKa PACOJIOKEHUS MOTIEPEYHON apMaTyphl MO

PacUeTHOMY KOHTYPY HPOJABIHBAHUSA Lgwy U Lswp (pucyHOK 8.11, 2).
PacueT MmI10CKOCTHBIX ’K€J1€300€TOHHBIX 3JIEMEHTOB IUIUT U CTEH IO MPOYHOCTH

8.1.53 Pacuer mo MMPOYHOCTHU TINIOCKUX IIJIUT HeperLITPIfI, HOKpLITI/Iﬁ u (byHIIaMCHTHBIX IUIAT CIACAYCT IMPOU3BOAUTH KAK paCdCT INNIOCKUX BBIACJICHHBIX
3JIEMEHTOB Ha COBMECTHOE€ ACHCTBHE 1/131“1/163}01111/1)( MOMCHTOB B HaAIIPaBJICHUU B3aMMHO MNEPHICHAUKYIIAPHBIX ocell u KpyTAlIUuX MOMCHTOB, IMPUIIOXKCHHBIX II0



6OKOBLIM CTOPOHAM ITIJIOCKOT'O BBIACIICHHOI'O 3JICMCHTA, a TAKKC Ha I[CI\/‘ICTBI/IG IMPOAOJIBHBIX U MONCPCUYHBIX CHUJI, IIPUIIOKCHHBIX T10 6OKOBBIM CTOpPOHAaM IIJIOCKOT'O
aneMeHTa (pucyHok 8.14).
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Pucynoxk 8.14 - Cxema ycuinii, J€MCTBYIOIMX HA BBIACICHHBIN MJIOCKUAM 3JIEMEHT €AMHUYHOW TUPUHBI

Kpome Toro, mpu OmMpaHWW IDIOCKUX TUTUT HA KOJOHHBI CIEAYeT MPOHM3BOIUTH pacyeT IUIMT Ha NPOJABIMBAHWE Ha JIEHCTBHE COCPEIOTOYCHHBIX
HOPMAaJIBHBIX CHJI U MOMEHTOB corjiacHo 8.1.46-8.1.52.

8.1.54 PacueT 1o mpOYHOCTH IUIOCKUX IUIMT B OOIIEM cllydyae PEeKOMEHAYETCS MPOU3BOIUTH IMYTEM pa3JIeNIeHUs IUIOCKOTO 3JIEMEHTa Ha OTJIENbHbIE CIOU
C)KaToro OeTOHa W PacTAHYTOM apMaTypbl U pacueTa KaKJIOro CJOos OTIENbHO Ha JEHCTBHE HOPMAJbHBIX U CABUTAIOIIMX CHJI B 3TOM CJO€, MOJYYEHHBIX OT
NeUCTBUS U3rHOAIONINX U KPYTSIIMX MOMEHTOB U HOPMAaJIbHBIX CHII (pucyHOK 8.15).
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Pucynok 8.15 - Cxema ycumnuii, AEMCTBYIOIINX B OETOHHOM M apMaTYPHOM CJIOSIX BBIJICJICHHOTO TTIOCKOTO 3JIEMEHTA TUTUTHI (YCHIIUS Ha TTPOTUBOIIOIOKHBIX

CTOpPOHAX YCJIIOBHO HE TIOKa3aHBbI)

Pacyer muockux 3J€MEHTOB IUTUT MOKET TaKKe MPOU3BOAUTHCA O€3 pa3eNeHHs Ha cjIou OETOHa M pPacTAHYTOM apMmaTypbl Ha COBMECTHOE JIEHCTBHUE

M3rUOAIONINX U KPYTSAIIMX MOMEHTOB M3 YCIOBUMH, OCHOBAHHBIX HA 000OIIEHHBIX YPABHEHUSX MPEAETBHOTO PABHOBECHSL:
. IS S
(Mx,uff -M,) (My,uff M}.:l Ml}' 20

Moy 2 M,

xulf

M

gait 2 My

M 2 M

xp ulf o,

rac Mx , M.}I , M.J.:IJ - I/IBFI/I6aIOH_II/IC U KpyTAIIUEC MOMCHTHI, ILCP'ICTBYIOH_[I/IC Ha BBIJICIICHHBIN ILJIOCKUI OJICMCHT,

Mx,uff , My,uff , MJ.}I,HIL‘ - IpCACIILHBIC I/I3FI/163.IOIJ_II/IC U KpYyTAIIUC MOMCHTBI, BOCIPUHUMACMBIC TTIJIOCKUM BBIACJICHHBIM 3JICMCHTOM.

(8.100)
(8.101)
(8.102)

(8.103)



3HaueHus NpesleNbHbIX U3rN0atoIINX MOMEHTOB Myugn M J,uif CIIEIYET OIIPENENATh U3 PACYETa HOPMAJIbHBIX CEYCHUM, IEPIICHIUKYIAPHBIX OCAM X U [,
TJIOCKOTO BBIICJICHHOTO AJIEMEHTA C MPOJIOJILHOM apMaTypoid, mapauiebHol ocsiM X u ¥, cornacHo ykazanwsim 8.1.1.-8.1.13.

3HaueHns MpeebHBIX KPYTAIINX MOMEHTOB CJIeIyeT ONpeaensTh no 6etony My ui 1 o pactanyToit mpomonbHoit apmatype M sm uif o popmymam:

MEJJ.}I,HIE = I::LU'?*EJ‘-E:'E";’Ig ' (8.104)

rae & ¥ - MEHbIIMN U O0JIBIINI pa3Mepbl COOTBETCTBEHHO IJIOCKOTO BbIIEJIEHHOIO AJIEMEHTA;

M.::J.}I,uif = 05K (4, + ﬂsyj';gﬂ ) (8.105)

rie A m ﬂsy - TUIOIIA/IA CEYECHUS MPOAO0JBbHOW apMaTyphl B HAlpaBJIeHUU ocel K U I ;

/17 - pabovast BEICOTA TIONIEPEYHOTO CEYEHHUSI TIIUTHL.

HOHYCKaeTCH INPUMCHATE U APYTrU€ METOJAbI pacucTa IO MHNPOYHOCTHU IINIOCKOTO BBIACICHHOIO 3JICMCHTA, IOJYYCHHBIC HAa OCHOBC PABHOBCCHSA BHCIIHHUX
YCI/IJ'II/II\/'I, ,HCfICTByIOH.IHX 110 OOKOBBIM CTOPOHAaM BBIZICIICHHOI'O 3JIEMCHTA U BHYTPCHHUX YCI/IJ'II/II\/'I B AaroHaJJbHOM CCUYCHHU ITJIOCKOT'O BBIACIICHHOI'O DJICMCHTA.

[Ipu neiicTBUM HA BBIACICHHBIN IJIOCKAN 3JIEMEHT IUTUT TAK)Ke MPOJI0JIBHON CHIIBI pacueT ClIeyeT MPOU3BOANTH KaK JUIsl BBIJCICHHOTO TUIOCKOTO DJIEMEHTA
cTeH corjiacHo 8.1.57.

8.1.55 Pacuer miockoro BBIACJIICHHOI'O 2JICMCHTA Ha ,Z[eﬁCTBPIe MOIMEPCUHBIX CUJI CIICAYCT NPOU3BOAUTDL U3 YCIIOBUS:

LB g
Qx,uff Q_y,uff ! (8.106)

rac Qx n Qy - HOMIEPCUYHBIC CUJIbI, HeﬁCTBYTOMHe 110 OOKOBBIM CTOPOHAaM IIJIOCKOT'O BBIACIICHHOTO 3JICMCHTA,

Qx,uff n Q}I,uff - IPpCACIIbHBIC IMMOIICPCUYHBIC CUJIbI, BOCTIPUHUMACMBIC IIJIOCKHUM BbIJICJICHHBIM 2JICMCHTOM.



3HaueHUs MPEIETbHBIX MOTIEPEYHBIX CHII ONIPEICISIOT 0 (hopMyIie:

Quif = Q.E;l + st, (8107)

rac Q.E; u Q;w - NpCACIIBHBIC IMONICPCYHBIC CUJIbl, BOCIPHUHNUMACMBIC COOTBETCTBCHHO 0OEeTOHOM U HOHGpG‘IHOf/’I apMaTypoﬁ " OIIPCACIIAICMBIC 110 q)OpMYJIaMI
QEJ = D,ﬁﬂbffﬂ.’zﬂn; (8108)

st = gsw;zl:l ) (8109)

rA€ & sw - MHTEHCUBHOCTD MOTIEPEUYHOTO apMUPOBaHUs, onpeensemas o gopmyie (8.59).
8.1.56 PacueT 1Mo MpOYHOCTH CTEH B OOIIEM CiTy4ae CJIeIyeT MPOU3BOJUTEH KaK IUIOCKHX BBIJICIICHHBIX DJIEMEHTOB Ha COBMECTHOE JCHCTBHE HOPMAITBHBIX
CHIJI, I/I3FI/I6aIOHII/IX MOMCHTOB, KPYTAIIMX MOMCHTOB, CABUTAIOINNUX CHUJI, MOIMNCPCUYHBIX CHUJI, MPHUIOKCEHHBIX II0 OOKOBBIM CTOpPOHAM IIJIOCKOI'O BBIJACIICHHOI'O
aneMeHTa (pucyHoK 8.16).



JHL ;/
¥ o q
‘Hn'
4, |
il 7
— — =
Py s | -
« | A [
My, M, |
— |
{.-]t }l
Py
N e
/ Vo 4 kﬁ
v
s
u:; v
fr LY
g

Pucynok 8.16 - Cxema ycuiauii, AEMCTBYIOIIMX Ha BBIJCICHHBINA IIJIOCKUN JIEMEHT €IMHUYHON IIMPUHBI CTEHBI (YCHUIIUS Ha MMPOTUBOIIOJIOKHBIX CTOPOHAX
YCIIOBHO HE MOKAa3aHBI)

8.1.57 Pacuer creH B 06IJ_I€M CIydqac PEKOMCHAYCTCA NPOU3BOIUTH ITYTEM PA3ACIICHHUSA INNIOCKOI'O JJICMEHTAa Ha OTACJIBHBIC CJIIOU CXKATOI'O OeToHa U
paCTHHyTOﬁ apMaTyphbl U pacd€Ta KaKaAo0ro CJI0os OTACIBHO Ha JIeicTBUE HOPMAJIBHBIX U CABUT'AKOIIUX CUJI B 3TOM CJIOC, IOJIYUCHHBIX OT JIeNCTBUSA I/I3FI/I6aIOH_II/IX u
KpyTAIUX MOMCHTOB, 06].].[I/IX HOPMAJIbHBIX U CABUT'AOIINUX CHUJIL.

Z[OHYCKaCTCH MMPOU3BOJAUTL PACUCT 0e3 pa3aciicHud Ha CJIOU OcTOoHA M paCTHHYTOﬁ apMaTypbl OTACJIBHO M3 IJIOCKOCTU CTCHBI HAa COBMCECTHOC JIeNCTBHUE
1/131“1/16anme MOMCHTOB, KPYTAIINX MOMCHTOB U HOPMAJIbHBIX CHJI U B IIJIOCKOCTU CTCHBI HA COBMECTHOC JelcTBUE HOPMAJIBHBIX U CABUTAIOIIUX CHUIJIL.

Pacuer cTeHBI B CBOEH INIOCKOCTU PCKOMCHAYCTCA IMIPOU3BOJAUTH U3 YCHOBHﬁ, OCHOBAHHEBIX Ha O606H.[CHHLIX YPaBHCHUAX MIPEACIIBHOT'O PABHOBCCHA:



(Nx,uif - ij(Ny,uff _Ny:' _NE_}I 2 0; (8.110)

Nx,uff 2 Nx , (8.111)
By 2N, (8.112)
NJ.:}I,HI# 2 NJL}I ; (8.113)

roe &V,, I » U N » - HOPMaJIbHBIE U C/IBUTAIOIINE CUJIBI, ICHCTBYIONIUE 110 OOKOBBIM CTOPOHAM IUIOCKOTO BBIJIEJICHHOIO 3JIEMEHTA;

Nx,uff y Ny,uff n NJ.:}I,L!H - IpEACIIbHBIC HOPMAJIBHBIC U CABUTAIOIIUE CUJIbI, BOCTIPUHUMACMBIC ITIJIOCKUM BBIACJICHHBIM 3JICMCHTOM.

3HaueHNs MpeaebHBIX HOPMATBHBIX CHI ¥yui m V) uif cemyeT ompenensaTs M3 pacueTa HOPMATBHBIX CEUEHHH, MEpPHEHINKYISAPHBIX ocaM X u ¥,
MIJIOCKOTO BBIZICIEHHOTO JIEMEHTA C BEPTHKAIBHOW M TOPU30HTAIILHON apMaTypo, mapajuieabHol ocsam X U ¥, cornacHo ykazanusim 8.1.14-8.1.19.

3HaueHns MpeIebHBIX CABUTAIONINX CHJI CIEIYeT ONpPENeNaTh Mo 6eToHy by ui 1 1o apMaType ¥ sm i o hopMymam:

Nypuir = 038R Ay (8.114)

rac -’qb - pa6oqa$1 Iiomazab MmornepeYHoro CCYCHUA beToHa BBIJICJICHHOI'O 3JICMCHTA.

st;u,uff = 058, (4;, + ﬂ.sy:' ) (8.115)

rac ﬂ_sx n ﬂ.sy - IJIoIagb CCUCHUS apMaTyphbl B HAIIPABJICHUN oceil ¥ u ¥ B BBIJICICHHOM DJIEMEHTE.

PacdeT U3 IIOCKOCTH CTEHBI MPOU3BOJAAT AHAJIOTUYHO PACUCTy IIJIOCKUX IIJIUT HeperHTHﬁ, ONpCACiisisd 3HAYCHUA NMPCACIIbHBIX I/I3FI/I68.IOIJ_II/IX MOMCHTOB C
Y4€TOM BJIMAHUS HOPMAJIBHBIX CHJIL.

I[OHyCKaCTCﬂ NPUMCHATL U APYIrU€ MCETOJbI pacucTa IO MNPOYHOCTU INJIOCKOTO BBIACICHHOIO 3JICMCHTA, IOJYYCHHLIC Ha OCHOBC PAaBHOBCCHUA BHCIIHUX



yCPIJIPIﬁ, HCfICTBYIOHIHX 110 OOKOBBIM CTOPOHAaM BBIACIICHHOI'O 3JICMCHTA, U BHYTPCHHHUX yCI/IJII/Iﬁ B JUaroHaJJbHOM CCUYCHHWU BBIJACICHHOTI'O 3JICMCHTA.

8.1.58 PacueT o nMpoYHOCTH MJIOCKUX BBIJCIECHHBIX JIEMEHTOB CTEH Ha JICHCTBHE MOTIEPEUHBIX CHJI CIIEAYET MPOU3BOIUTHh AaHAIOTUYHO PACUETY IJIUT, HO C
Y4E€TOM BJIMSIHUS IIPOJOJIBHBIX CHIL.

8.1.59 PacueT no TpemmHOCTORKOCTH TUIHT (TI0 00Pa30BaHUIO U PACKPBITUIO TPEIIMH HOPMAIIBHBIX K MPOJOJIBHOM OCH DJIEMEHTA), CIeIyeT MPOU3BOAUTh Ha
JeicTBre U3rudarommx MOMEHTOB (0e3 yueTa KpyTAILIMX MOMEHTOB) COTJIaCHO YKa3aHMsIM pazjena 8.2.

8.2 Pacuer 3/1eMEHTOB #e/1e300€TOHHBIX KOHCTPYKIHIA 110 NpeleIbHbIM COCTOSIHUSAM BTOPOi IPyIIIbI
OO0uue moaoxeHust
8.2.1 PacueTsl 10 mpeaenbHbIM COCTOSTHUSM BTOPOW TPYIIIBI BKIIIOYAIOT:
pacuer o 06pa30BaHUIO TPELIUH;
pacuer 1o pacKpbITUIO TPEILUH;
pacuet 1o nedopManusm.

8.2.2 Pacuer mo o0Opa30BaHUIO TPEIIMH MPOU3BOJAT, KOTJa HEOOXOAMMO 00eCIeuuTh OTCYTCTBHE TpemuH (cM. 4.3), a TakKe KaK BCIOMOTATENbHBIA MPHU
pacuere 1o PacKpbITUIO TPEIIUH | 10 JePOpMAaIIUIM.

8.2.3 Ipu pacuere 1o 06pa30BAHHIO TPEIIUH B IEIAX UX HEJOMYIIEHHs Kod(h(hUIMEHT HaeXKHOCTH 110 HArpy3ke npuHuMaoT ¥f ~ 1,0 (Kak mpH pacyeTe 1o
npouyHoctu). Ilpu pacdere mo pacKpbITHIO TpeUMH U 1O AedopmanusM (BKIOYas BCIOMOTATENbHBIA pacueT Mo OOpa30BaHHUIO TPEUIMH) MPUHUMAIOT

K03 pULMEHT HaZie:)KHOCTH 110 Harpy3ke Yy = 1,0.
Pacuet xene300eTOHHBIX 3JIEMEHTOB M0 00PAa30BaHUIO M PACKPBITUIO TPEIIUH

8.2.4 Pacuer xel1e300€ TOHHBIX 3JICMEHTOB 110 06pa3OBaHI/IIO TPCIOHH ITPOU3BOIAT U3 YCIIOBUS:



MM, : (8.116)

rae A - marubarommii MOMEHT OT BHEIIHEH Harpy3Kd OTHOCHUTEIFHO OCH, HOPMAaJbHOH K IJIOCKOCTH JCHCTBHS MOMEHTA M TNPOXOAAIICH uyepe3 LEHTP
TSKECTH IIPUBEJICHHOTO IIONIEPEYHOTO CEYEHUS DIIEMEHTA;

M .y - m3rubaromuii MOMEHT, BOCIIPHHUMAEMbIH HOPMAIbHBIM CEYEHHEM JIEMEHTA ITPY 00pa30BaHMHU TPEIHH, OIpeaeseMblil o popmyie (8.121).
JUist TIeHTpaIbHO PACTSHYTHIX JIEMEHTOB 00pa30BaHME TPEIIMH OTIPEIENISIOT U3 YCIOBUS:
N> Ny, (8.117)

rae A - MpoJ0JbHOE pacTITUBAIOIIEE YCUIIUE OT BHEITHENW HArPYy3KH;

N z¢ - IPOJOIBEHOE PACTATUBAIOIIEE YCUIIME, BOCTIPUHMMAEMOE JIIEMEHTOM ITPH 00pa30BaHKMH TPELIMH, ONpeeIIeMoe cornacHo 8.2.13.

8.2.5 B Tex ciyuasx, korja BeIMOTHAIOTCS yeaoBus (8.116) umu (8.117), BRIMOTHSAIOT pacyeT MO PacKphITHIO TPEIIUH. Pacyer xene300eTOHHBIX 3JIEMEHTOB
MIPOU3BOJIAT 110 HETPOIODKUTEIILHOMY U TIPOIOJKUTEIIBHOMY PACKPBITHIO TPEIIUH.

HenponomxutensHoe pacKpbITUE TPELIMH OIMPENSsIIOT OT COBMECTHOIO JICHCTBUSI MOCTOSHHBIX M BPEMEHHBIX (IUIMTENbHBIX U KPAaTKOBPEMEHHBIX)
Harpy30K, MpoI0JDKUTENBHOE - TOJIBKO OT MOCTOSIHHBIX U BPEMEHHBIX UTUTENBHBIX HAarpy3o0k (4.6).

8.2.6 Pacuer 1o pacKpbITHIO TPEIIUH POU3BOISIT U3 YCIOBUS:

Tepe S Lopeul (8.118)
rie @gpe - IIMPUHA PACKPBITUS TPEIIMH OT JICHCTBUS BHEIIHEH HArpy3kH, onpeaensemas cornacHo 8.2.7, 8.2.15-8.2.17.
acrc,uff - IpCACIbHO JOIIYCTUMaAs MUPUHA PACKPBITUSA TPCIIHUH.

3HaYeHUS @epre i TIPUHUMAIOT PABHBIMU:

a) U3 ycJI0BUA 00ECTIeYeHUsI COXPAaHHOCTH apMaTyphbl



knaccoB A240...A600, B500:
0,3 MM - IIpH TPOAOIKUTEIHHOM PACKPBITHH TPEIIHH;

0,4 MM - IpH HENPOIOJKUTEITBHOM PACKPBITUU TPEIUH;

x1accos A800, A1000, B, 1200-E 1 1400, K1400, K1500 (K-19) u K1500 (K-7), K1600 muamerpom 12 mwm:
0,2 MM - TIpH TTPOJAOIKUTETHHOM PACKPBITHH TPEIIHH;

0,3 MM - IpH HENPOIOJKUTEITFHOM PACKPHITHN TPEIIUH;

xnaccoB By 1500, K1500 (K-7), K1600 muameTpom 6 1 9 MM:
0,1 MM - TpH MPOAOTHKUTEIILHOM PACKPBITHH TPEIIIHH;

0,2 MM - TpH HEIPOJOJKUTEIIBHOM PACKPBITHH TPEITUH;

0) U3 yCIIOBUS OTpaHUYCHHS TPOHUIIAEMOCTH KOHCTPYKIIHIA
0,2 MM - TIpH TIPOAOJDKUTEIHPHOM PACKPBITHU TPEIINH;

0,3 MM - [IpH HEMPOIOJKUTEIIEHOM PACKPBITUU TPEIIUH.

8.2.7 PacueT >xene300€TOHHBIX DJIEMEHTOB CJICAYCT IMPOU3BOAUTH IO IMPOAOJDKUTCIBHOMY M II0 HCHPOAOJDKUTCIIBHOMY PACKPBITUIO HOPMAJIBHBIX H
HaKJIOHHBIX TPCIINH.

HInpuny 0poA0KUTEIBHOTO PACKPBITHS TPELIHH ONPENENSIOT 1o (hopMmyIe
Eere T Dorel, (8.119)

a MIUPUHY HETTPOJAOJIKUTCIBHOTO PACKPBITHA TPCIIUH - 110 (I)opMyne



Bore = Forel T Fed T Foped, (8.120)

THE @opel - IrpUHA PACKPBITHA TPCIIWH OT ITPOAOJIKUTCILHOT'O [[GﬁCTBPI?[ MOCTOAHHBIX U BPEMCHHBIX JJIMTCIbHBIX HAI'PY30K;

@ e - IHUpUHA PACKPBITUA TPCIIHWH OT HEIIPOAOJLKUTCIILHOI'O ﬂeﬁCTBHﬂ IMOCTOAHHBIX U BPEMCHHBIX ([[JII/ITGJII)HI)IX u KpaTKOBpeMeHHBIX) Harpys3ok;

e IMHUPpHUHA PACKPBITUA TPCIIWH OT HEIIPOAOJIKUTCIILHOT'O )ICI\/’ICTBI/HI MOCTOAHHBIX U BPEMCHHBIX IJIUTCIIBHBIX HAIrpy30K.

Onpenenenue MoMeHTa 00pa30BaHuUs TPEUINH, HOPMAIbHBIX K MPOJIOJIBHON OCH AJIEMEHTA

8.2.8 Usrubaromuii MomMeHT M . Ipu 06pa30BaHUK TPEIIUH B OOIIEM CITydae onpeaensercs o AeGpopMaMOHHON MOJIEIN coraacHo 8.2.14.

JI1st 5IEMEHTOB NPSAMOYTOJIBHOTO, TaBPOBOTO WM JBYTaBPOBOI'O CEYEHMS C apMaTypoil, PAacCHOJIOKEHHOW y BEPXHEM W HIWKHEW TIpaHEed, MOMEHT
TPENIMHOOOPA30BaHUS C YUETOM HEYNPYrux Aehopmaiuii pacTIHYTOro OETOHA TOMyCKAeTCsl OMPEEATh corjlacHo ykazanusm 8.2.10-8.2.12.

8.2.9 JlomyckaeTcsi MOMEHT 00pa30BaHUs TPEIIUH ONPEACIATh 0e3 ydeTa HeYNnpyrux nedopmaiuii pacTSHyToro 0eToHa mo yka3zanusMm 8.2.11, mpuHumas B

dopmyne (8.121) ¥y =Wieq . Ecim mpu otom yemosue (8.118) mmm ycmoBue (8.139) He ymOBIETBOPSIOTCA, TO MOMEHT 0Opa3oBAaHHS TPEIIMH CIEIyeT
OTIPENENATh C YYETOM HEYNPYruX Aeopmanuii pacTIHyTOro 0eToHa.

8.2.10 MomeHT o0O0pa3oBaHMsI TpEHIMH C Y4YE€TOM HEynpyrux aedopManuil pacTIHYTOro O€TOHa ONIPENENSIOT B COOTBETCTBHUHM CO CIEIYIOIIMMHU
MOJIOKCHUSIMHU :

cedeHus nocie AeGopMUpOBaHUS OCTAIOTCS TUIOCKUMU;
SMIOPY HAMPSHKEHUH B C)KAaTOM 30HE OETOHA MPUHUMAIOT TPEYroJIbHOM (GOPMBI, KaK Ui yIpyroro tena (pucyHok 8.17);

SMIOpPY HANPSHKEHUH B PAcTSIHYTOH 30He O€TOHa NMPUHUMAIOT TpPAINElUEeBUIHON (OPMBbI C HAMPSDKEHUSIMM, HE MPEBBIIIAIOIIUMH PACUETHBIX 3HAYEHUN
COTIPOTHBIEHUS GETOHA PACTKEHUIO bt ser |

OTHOCUTCIIbBHYIO ;[e(popMaumo KpaﬁHero pacCTAHYTOI'0 BOJIOKHA OcToHa IIPpUHHUMAIOT paBHOﬁ €C NpCACIIbHOMY 3HAYCHUIO ‘EEJf,uff IIprU KPATKOBPECMCHHOM



nevicteum Harpy3ku (8.1.30); mpu nByx3HauHOM 3Mmope nedopmanuii B cedennn aeMenta Fp¢ i ~ 0,00015;

HaIPsDKEHUS B apMaType MPUHUMAIOT B 3aBUCUMOCTH OT OTHOCUTEINBHBIX AedopMaluil Kak Jyisi ypyroro Tena.

a o
Ep Th €y o,

Rbr.sw’ E.l':r: Rbf.;fr

1- ypOBeHB LHEHTpA TAKECTU IIPHUBCACHHOI'O IMOIICPEYHOI'0 CEUCHUA

Eb\‘.'l

Pucynoxk 8.17 - Cxema HanpshxeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS CEYCHHSI SJIEMEHTA MIPH MPOBEpKe 00pa30BaHuUs TPEUIMH [P ISHCTBUU U3THOAIOIIETO
MoMeHTa (@), M3rudaroIero MOMEHTA M IIPOI0JIbHOM CHITHI (6)

8.2.11 MomeHT 00pa3oBaHUs TPELIUH C YYETOM HEYNPYrux AedopMalnnii pacTIHyTOro 6eToHa ONpeAeisatoT o Gopmyre

M-:rc = R&r,ser 'Wpf * N fx, (8.121)

rac Wpf - yr[perHJ'IaCTI/I‘-ICCKI/Iﬁ MOMCHT COIPOTUBJICHHUA CCUCHUSA JIA KpaﬁHeFO pacCTAHYTOT'O BOJIOKHA 6CTOHa, OHpCI[CJ'I}ICMHﬁ C yuC€TOM MOJIOKEeHUM



8.2.10;

€y - PAaCCTOSIHME OT TOYKM IPHJIOKEHUS MPOJOIbHON CUIIbl J (pacrosokEHHON B LIEHTPE TSDKECTH NPUBEACHHOIO CEUEHUs AJIEMEHTA) JI0 ApOBOM TOUKH,
HanboJiee yIaJeHHOM OT PacTSIHYTOM 30HBI, TPEITMHOOOPAa30BaHIE KOTOPOH MPOBEPSETCH.

B dopmyne (8.121) 3nak "mimroc" IpUHUMAIOT IPU CKUMAIOIIEH POIONIBHOM cuiie &, "MUHYC" - IpH pacTATHBAIONICH cUITe.

JI1st IpSIMOYTOJIBHBIX CEYEHHUW W TaBPOBBIX CEYEHUH C ITOJIKOM, PacCIlOJIOKEHHOM B CXKATOW 30HE, 3HAYCHHE Wp.r IIPU JEMCTBUM MOMEHTA B INIOCKOCTH OCH
CUMMETPHUH JOIYCKAETCS IPUHUMATh PAaBHBIM

Wy =13Wug (8.122)

rae e - ynpyruit MOMEHT COTIPOTHBIIEHHS IPUBEIEHHOTO CEYEHHS MO PACTIHYTOM 30HE CEYEHHS], OTIPEAENAEMbII B COOTBETCTBHH ¢ 8.2.12.

8.2.12 MoMEHT CONPOTHBIIECHUS W yai M PACCTOSIHUE € ONPEAEISIOT 10 (OPMyJIaM:

Ived
Wied = =
Yo (8.123)
g = ‘T’st
x
Ag (8.124)
rae f;rgd - MOMCHT MHCPUHH IIPUBCACHHOI'O CCUCHUSA 3JICMCHTA OTHOCHUTCIIBHO €Iro HECHTPA TAKCCTU
Dgg =1+, a+i; o, (8.125)

. [ v v
I, fs , f_g - MOMCHTBI MTHCPpIHUU CCUCHUU 6CTOHa, PaCTAHYTOUN apMaTypPhI U CKATOU apMATYPbl COOTBETCTBCHHO,
-A-,rgd - IJIoaab IMPUBCACHHOTO IMMOMNICPEYHOTI'0 CEUCHU DJICMCHTA, OllpeacisieMas 1o (bOpMy.]'Ie

Agg=A+A at+d o (8.126)



o - K03 PULMEHT PUBEICHUS apMaTyphI K OETOHY

E

&

o= —
By
! (v (v
A, A, A - nnomanu nmonepevHoro cevenus 6eTOHa, PACTAHYTON M CHKATOH apMaTyphl COOTBETCTBEHHO;

M- pacCToAHUEC OT HauoOoJee PaCTAHYTOI'O BOJIOKHA OeToHa A0 HEHTpA TAKCCTHU NPUBECACHHOT'O MOTICPEUHOTIO CCYCHHA IJICMCHTA

v, = Sf,red
, =
Ared

3]IeCh % yed - CTATHYUECKMI MOMEHT TIJIOIIAIH MPUBEICHHOTO MOTIEPEYHOT0 CEUEHH S HIEMEHTa OTHOCHTEIBHO Haubo0Iee PACTAHYTOrO BOJIOKHA GETOHA.
JlomycKaeTcsi MOMEHT CONPOTHBIICHUS Wz ONpenensTs 6e3 ydeTa apMarypébl.

8.2.13 Yeumue Vg ipy 00pa3soBaHUM TPELIMH B HEHTPAIBLHO PACTAHYTHIX AJIEMEHTAX ONPENesIoT o GopmyIie

Ncrc = ﬂred ' Rbf,ser . (8.127)

8.2.14 Omnpenenenre MOMEHTa 0Opa30BaHHUsS TPEIIMH HA OCHOBE HEIMHEWHOW Ae(POPMAIIMOHHOW MOJCIIM TPOU3BOIAT HCXOJS M3 OOIIMX I0JIOKEHUMH,

npuBeaeHHbIX B 6.1.24 u 8.1.20-8.1.30, HO ¢ yyeToM pabOTHI OETOHAa B PACTAHYTOH 30HE HOPMAIBHOTO CEUYEHHS, OMpEIeNsieMON IuarpaMMoil COCTOSHUS
pactsiHyTOro 6eToHa corjacHo 6.1.22. PacueTHble XapaKTEpUCTUKU MaTepUaioB MPUHUMAIOT JUIsI PEAETIbHBIX COCTOSHHUM BTO POl TPYIIIIHL.

3uauenne M., ompemensrOT U3 pelleHHs CHCTEMbl ypaBHEHMI, mpeicTaBieHHbIX B 8.1.20-8.1.30, mpuHMMas OTHOCUTENBHYIO Ae(OpMalHi0 OeTOHA

EEJf,max y paCTHHYTOﬁ rpaHu 3JICMEHTA OT JIENCTBUS BHEIIHEH Harpysku, paBHOﬁ npeaACIbHOMY 3HAYCHUIO OTHOCHUTEIbHOU ,[[e(l)OpMaI_[I/II/I OeToHa IIpU paCTIAKCHUU

Eh¢ xlf OTIPENIEISIEMOMY COTJIACHO yKa3aHusaM 8.1.30.

Pacuer IOAPHUHBI PACKPBITUA TPCHIMH, HOPMAJIbHBIX K HpO,Z[OJ'ILHOfI OCH DJICMCHTAa



8.2.15 IllupuHy pacKpbITUSI HOPMAIBHBIX TpeMMH erej (i =1, 2, 3 - cMm. 8.2.7) onpenenstor no Gpopmysie

GS.E

Boreg — V1 0203 WSS E_.s 5 (8.128)

rae ;- HalpshDKEHUE B IIPOJOJIBHOM PaCTAHYTOM apMaType B HOPMaJIbHOM CE€YEHHUH C TPEIIMHOW OT COOTBETCTBYIOIIEW BHEIIHEW HArpy3KH, ONPEAEIIeMOe
corracHo 8.2.16;

35 - 6a3OBOC (663 yqua BIIUSITHUA BUOA HOBerHOCTI/I apMaTypH) paCCTOHHI/Ie Me)KI[y CMCIKHBIMHA HOpMaJ'IBHBIMI/I TpeHII/IHaMI/I, onpeﬂenﬂeMoe COTJIaCHO
8.2.17;

¥; - KOO((ULIMEHT, YYUTHIBAIOUIUI HEPAaBHOMEPHOE paclpe/efieHue OTHOCHTENbHBIX JAedopmanuii pacTSIHYTOM apMaTypbl MeXAy TpeLIMHAMY;

JOTyCKaeTcsl MpUHUMaTh Kodpduuuent ¥; =1; ecnu npu 3toM ycnoBue (8.118) He ynoBieTBopsieTcs, TO 3HaueHUe W ; CIelyeT ompeAesaTh mo Gopmyle
(8.138);

©1 - KO3(PPUITUCHT, YIUTHIBAIOIIHMI ITPOIOJKUTSIIEHOCTD ICHCTBUS HArPY3KH, IPUHUMACMBIN PABHBIM:
1,0 - mpu HENPOJOHKUTEIHLHOM JCHCTBUH HAIPY3KH;

1,4 - npu IPOJIOJKUTEITLHOM JICHCTBUU HArPY3KH;

7 - KOOQQUIUEHT, YYUTHIBAIOIINN TPOPHITH TPOJIOJIBHON apMaTyphl, IPUHUMAEMbBIN PaBHBIM:

0,5 - 115 apmMatypsl IepuoANIECKOTO MPO(UIIS U KAHATHOM;

0,8 - g rmagkoit apmMaTyphl;

3 - K09()(PUIIMEHT, YIUTHIBAIONINI XapaKTep HATPYKEHUs, TIPUHUMAEMBII PaBHBIM:

1,0 = I 9JICMCHTOB M3rH0aeMbIX U BHCICHTPCHHO CXKATbIX;



1,2 - st pacTAHYTHIX AJIEMEHTOB.

8.2.16 3HavyeHus HANPSHKEHUST 7 5 B PaCTSIHYTON apMarype H3ru0aeMbIX JIEMEHTOB OMPECISIOT 10 GopMyIie

MOy -y

s
fred

sl (8.129)

rae {reg, Y- MOMEHT MHEPLMH M BBICOTA C)KATOM 30HBI NMPUBEIECHHOTO IONEPEYHOTO CEYEHMS DJIEMEHTA, OMPEAEIAeMbIE C YIETOM ILIOMAAN CEYECHHUS
TOJIBKO CXKaTOW 30HBI O€TOHa, MJOLIAJEH CEYeHHsl PACTAHYTOW M CKAToW apMaTypsl coriacHo 8.2.27, mMpUHHMMAas B COOTBETCTBYIOUIMX (hopmyrnax 3HaueHUs
ko3¢ duImeHTa NpUBEICHHS apMaTypbl K OETOHY ;3 =iy .

JIist m3rubaeMbIX JIEMEHTOB Y. = X (pUCYHOK 8.18), Tie x - BbICOTa C)KaToM 30HBI OETOHA, OTIpeAeIiieMast COTIACHO 8.2.28 mpu ;3 = @y .
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1- YPOBCHB LHEHTPA TAKECTU IIPUBCACHHOI'O IMOIICPEYHOTO CCUCHUA

Pucynok 8.18 - Cxema HanpshkeHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI 3JIEMEHTA C TPEIIMHAMH MPH JHCTBUU U3ruOaroero MoMeHTa (a, 6), u3rudaroiiero
MOMEHTA U TIPOJIOJIBHON CHJIBI (6)

3naueHune kodpPuireHTa mpuBeIeHUs apMaTyphl K OETOHY = ;1 OMPENENSIOT 10 hopMyse

)
E bred

_ s
2

(8.130)

rie b red - IpUBEIEHHBIH MOIYIIb Te(OPMAIIMH CKATOTO GETOHA, YUUTHIBAIONIMI HEYTPyrHe AedOPMAIHH CKATOr0 GETOHA U OIPEeNIeMblii 10 hopMyIie



E-EJ = :
R
bl red (8.131)
OtHocutenbHyI0 Aedopmanuio 6eToHa £kl red IpuHUMaIOT paBHOil 0,0015.
JlomyckaeTcst HanpsKeHUe T ; ONpeAessaTh Ho GopMmyiie
M
g, = —
&
z, A (8.132)
rAe Z;- pacCTOSHUE OT LEHTpPA TSHKECTH PACTIHYTOM apMaTyphl 0 TOYKH IPHIOKEHUS PAaBHOACUCTBYIOIIEH YCHIIMM B CKAaTOW 30HE JJIEMEHTA.
J1J1 371eMEHTOB MPSAMOYTOJILHOTO MOMEPEYHOT0 CEYEHHUsI PU OTCYTCTBUU (M O6€3 yueTa) C:kaToil apMaTypbl 3HaYEHHUE Z ; OTIPEAETISIOT 1o opmyrie
Zs 70 R (8.133)

J1J1g 37IeMEHTOB MPSAMOYTOJILHOTO, TaBPOBOIO (C IMOJIKOW B CXKATOMl 30HE) M JBYTaBPOBOTO IMOIEPEYHOIO CEUEHUS JIOMYCKAeTCsl 3HAaYeHHE Z; MPUHUMATh

paBHbIM U540,
IIpu neiicTBUY M3rubAIOMIEro MOMEHTa A M IIPOAOJIBHOM culbl N HalpsikeHue O ; B PACTAHYTON apMaType OnpeaelsioT 1o Gopmyie

MOy, M
Ived Ared ™ (8.134)

rac A:rgd, Mz - Uomanb MNPUBCACHHOTO IMOICPEYHOIO CCUYCHHUA JJIEMCHTA U PACCTOAHUC OT HanOoJee CKATOr0 BOJIOKHA OCTOHA A0 HOCHTpaA TAKCCTU

MIPUBEJICHHOTO CEYEHUs, OIpe/esiseMble MO0 OOLIMM IpaBUJaM pacueTa Ie€OMETPUUYECKUX XapaKTePUCTUK CEYEHHUH YHPYTHUX 3JIEMEHTOB C YYETOM IUIOLIAau
CEUEHMsI TOJIBKO CXKATOM 30HBI OETOHA, MJIONIA/Iell CeYeHHs pacTSIHYTOH U C)KaToi apMaTypbl coriacHo 8.2.28, npuHuMas Ko3QQUIUEHT NPUBEICHHS apMaTyphl K

O0eToHy ;.



JlomyckaeTcst HalpspKeHHE T ; OIPEAeNaTh 1o Gopmyre

_ Me, tz.)
YT T4 -, (8.135)

M
T7e €;- PaCCTOSHHUE OT ICHTPA TAKECTH PACTSHYTON apMaTyphl 10 TOUKH HPHIIOKCHHS MPOAOIBHON CHIBI & C y4eTOM SKCLECHTPHCHTETA, PABHOTO 7 .

J171s1 5IEMEHTOB MPSMOYTOJIBHOTO CEYSHUS TPU OTCYTCTBUH (MU O€3 yueTa) CxKaTol apMaTypbl 3HAUCHHUE Z ; MOTyCKaeTCs onpeaensaTh no gopmyne (8.133),
B KOTOPOM X - BBICOTA CXKATOW 30HBI OETOHA C YUYETOM BIMSHMS NPOJOJBHOW CHIIbI, ompezenseMas coryacHo 8.2.28, nmpuHuMas kod3()UINEHT NpUBEICHUS

apMarypsl K O€TOHy ©;3 =y .

J71s1 5IEMEHTOB MPSIMOYTOJIBHOTO, TaBPOBOTO (C TMOJKOW B CXKATOW 30HE) W JBYTaBPOBOTO IMOIMEPEUYHOTO CEUEHHUs JOMYCKaeTCs 3HAYeHHE Z; MPUHUMATh

paBubiM U, 74y
B dopmymax (8.134) u (8.135) 3Hak "mimroc" MpUHUMAIOT MPU PACTIATHBAIONIEH, a 3HaK "MUHYC" MPU CHKUMAIOIIEH TTPOI0TBLHON CUJIE.

Hamnpspkenust @ ; He HOJDKHBI IPEBBIIIATH Rs,ser.

8.2.17 3HaueHus 6a30BOr0 PACCTOSHUS MEKIY TPELIMHAMHU <5 ONIPEIENAIOT 10 GopMyie

s (8.136)

v ipunuMaroT He Menee 1045 10 cm u ne 6oee 40d; n 40 cm.
3neck Ay - MIOmIaMb cEeYEHHs PACTAHYTOTO OETOHA;

A; - nnomane ceueHus pacTaHyTON apMaTyphI;



d ; - HOMUHAJIGHBIH JIMAMETD apMAaTyphL.

3nauenus A ONIpPENENAIOT MO BHICOTE PACTAHYTOW 30HBI OETOHA Xf, MCIONB3ys NMPAaBMJA PacdeTa MOMEHTa 0Opa30BaHMs TPEIIMH COIJIACHO YKa3aHUSM
8.2.8-8.2.14.

B mo6oM ciydae 3HaueHHe <d MPUHIMAIOT PaBHBIM IUIOMA/IN CEUEHNUS TIPH €€ BEICOTE B IpEieNiax He MeHee 2a M He 6omee U.5%,
8.2.18 3nauenus kodpdunmenTa ¥ ; ONPeaeNsIoT 1Mo GopMyIie

Usore

vs 1708 (8.137)

rae 7 serc - HAMpPsHKEHUE B MPOJIOJIBHOM PacTAHYTON apMaType B CEYEHHMH C TPEUIMHOW cpasy mociie 00pa3oBaHus HOPMAJIBHBIX TPEIIUH, ONPeeseMoe 10
ykasaHusaM 8.2.16, mpuHMMas B COOTBETCTBYIOMMX GopMynax 3HaueHus M = M.

T ;- TO %€, IPU JCHUCTBUU pacCMaTPUBAEMO HArpy3KH.

Jli1a u3rubaeMbIx AI€MEHTOB 3HadeHHue kKoddduiuenta ¥ ; TOMycKaeTcsl onpeAensaTs no Gopmyie

M
Wy =1-08 —% (8.139)

rae M onpenensior mo dopmyine (8.121).
PacueTt 351eMEHTOB ke1e300€TOHHBIX KOHCTPYKIUH 10 1eopMariisiM

8.2.19 PacueT 31eMeHTOB kKeNe300€TOHHBIX KOHCTPYKIHMM Mo AedopMarusaM MpOU3BOAAT C YUETOM SKCIUTYaTallMOHHBIX TPeOOBaHMH, MPEIbIBISEMBIX K
KOHCTPYKIHUSIM.

Pacuer o ,Z[e(bOpMaI_[I/ISIM CJICOyCT MMPOU3BOJUTH HA JIeiicTBHE:



MOCTOSIHHBIX, BPEMEHHBIX JIIUTEIBHBIX M KPaTKOBPEMEHHBIX Harpy3ok (cMm. 4.6) mnpu orpaHudeHuH JAedopMaiii  TEXHOJOTHYECKUMH  WIIH
KOHCTPYKTUBHBIMU TPEOOBaHUSIMH;

MIOCTOSIHHBIX 1 BDEMEHHBIX JUTUTEIBHBIX HATPY30K MPH OTPAaHUUYCHHUH JAe(hOopMaIiii SCTETHIECKUMH TPEOOBAHUSIMH.

8.2.20 3naveHus mpeaesbHO AOMYyCTUMBIX nedopMalinii ameMeHToB npuHUMAaroT corsiacHo CIT 20.13330 u HOpMaTHUBHBIM JOKYMEHTaM Ha OTJICIIbHBIC BH/IBI
KOHCTPYKIUH.

Pacuer jxene300€TOHHBIX 3JIEMEHTOB IO MPOrudam

8.2.21 Pacuer xene300eTOHHBIX JIEMEHTOB TI0 TTPOTHOaM MTPOU3BOIAT U3 YCIIOBHS:

J L Fu (8.139)

rae J - mporu6 skene306eTOHHOTO dIEMEHTA OT JeHCTBHS BHEITHEH HATPY3KH;
Juls - 3HAYEHHE TPEIEIBLHO JOITYCTHMOTO MPOruoa seje300eTOHHOTO 2IEMEHTA.

[Iporu6s! sxene300eTOHHBIX KOHCTPYKIMI OMPEeNsioT Mo 00IUM MpaBUiaM CTPOUTEILHON MEXaHUKH B 3aBUCUMOCTH OT U3TMOHBIX, CBUTOBBIX M OCEBBIX
ne(opMaMOHHBIX XapaKTEPUCTHK JKeJIe300€TOHHOTO AIEMEHTa B CEUEHUSIX 10 €ro JIMHe (KPUBU3H, YIIIOB CABUTA U T.1I.).

B tex cmydasix, korga mporuObl >keiae300€TOHHBIX 3JEMEHTOB B OCHOBHOM 3aBHCST OT M3rHOHBIX JedopMaluid, 3HAUYE€HHsS NPOTHOOB OMPEIENsioT MO
YKECTKOCTHBIM XapaKTepUCTUKaM coryiacHo 8.2.22 u 8.2.31.

8.2.22 JIns u3rubaeMbIX SJIEMEHTOB IMOCTOSHHOTO IO JUIMHE JJIEMEHTa CEYCHMs, HE HMMEIOIIUX TPEHIMH, MPOTHObl OMpeAessatoT MO OOHIMM MpaBHIIaM
CTPOUTENILHON MEXaHHUKH C MCIIOJIb30BAHHEM KECTKOCTH MOMEPEUHBIX CEUCHUM, onpeaensemMoii mo ¢popmyie (8.143).

Onpenenenue KPUBU3HBI )KETI€300€TOHHBIX AIEMEHTOB
8.2.23 KpuBu3Hy U3ru06aeMbIX, BHELIEHTPEHHO CHKaThIX U BHELIEHTPEHHO PACTSHYTHIX JIEMEHTOB JJIsl BBIYMCICHHUS UX IPOTHOOB OIpeelIsIoT:
a) JUIs BIEMEHTOB MJIM YYaCTKOB 3JIEMEHTa, I B pacTAHYTOM 30HE He 00pa3yroTCs HOpMaJIbHBIE K MPOJOIBHOM OCH TPELIUHBI, coracHo 8.2.24, 8.2.26;

0) A71s1 3JIEMEHTOB WJIM YYacTKOB AJIEMEHTA, IJIe B PaCTSIHYTON 30HE UMEIOTCS TPEIIMHBI, coryacHo 8.2.24, 8.2.25 u 8.2.27.



DJeMEeHTHI WM yYacTKU 3JIEMEHTOB pacCMaTpUBAIOT 0€3 TPEIWH, €CIH TPEeIMHbI He oOpa3syrorcs [T.e. ycinosue (8.116) He BbIMoNHSAETCS| IpU JCHCTBUU

MOJIHOM Harpy3Ku, BKIIFOUAKOLIEH MOCTOSIHHYI0, BPEMEHHYIO JUTUTEIBHYIO U KPATKOBPEMEHHYIO HAIPY3KH.

KpuBu3zny sxene300€TOHHBIX 2JIEMEHTOB C TPEIIMHAMU U 03 TPEIIMH MOYKHO TaK)Ke ONPEACIATh Ha OCHOBE Ae(hopMalmoHHONW MOIenu coraacHo 8.2.32.

8.2.24 TlonHyto KpUBH3HY H3TH0AEMbIX, BHEIICHTPEHHO CXKATHIX U BHEIIGHTPEHHO PACTSHYTHIX JIEMEHTOB OIPEEISIOT IO (hopMyIIaM:

L[l] +[l]
ol L) (8.140)

SCNENE
LT (8.141)

JUIS yYaCTKOB 0€3 TPELINH B pacTsIHYTOM 30He
I y4aCTKOB € TpE€IIMHAMU B paCTﬂHYTOﬁ 30HE

B dopmyie (8.140):

1

1
Flo [; q - KPpHUBHU3HBI COOTBCTCTBCHHO OT HEIIPOAOJLKHUTCIHBHOI'O HeﬁCTBHH KpPaTKOBPEMCHHBIX HArpy3oK W OT HIPOAOJIKHUTEIIBHOIO HCﬁCTBHH

MOCTOSIHHBIX U BPEMCHHBIX UIMTCIIBHBIX HAI'PY30K.

B dpopmymne (8.141):

F 1y
1
F

1 - KpUBH3HA OT HCIIPOJOJIZKUTCIIBHOTO JIENCTBUS BCeU Harpy3ku, Ha KOTOPYIO IIPOU3BOJAT pacCyeT IIO ,[[e(l)OpMaI_[I/IHM;
v

£ 1
1
s

3 - KpUBH3HA OT HCIIPOJOJIZKUTCIILHOTO JIENCTBUS IOCTOSIHHBIX U BPCMCHHBIX JJIUTCIIbHBIX HAI'PY30K;
v



1

r 3 - KpUBH3HA OT IIPOJOJIKUTCIBHOTO I[eflCTBI/ISI MMOCTOAHHBIX U BPECMCHHBIX IUIMTCIIbHBIX HAI'PY30K.

1

1 1
Kpusnshet | |, [;] n [;] 4 OTIPEIEIISIOT COTNIACHO yKasaHusM 8.2.25.

1
8.2.25 KpuBu3Hy kelie300eTOHHBIX JIEMEHTOB » OT JISHCTBHS COOTBETCTBYIOIINX HAarpy3ok (8.2.24) onpesernsiiot mo popmyie

(8.142)

rae M - n3rubaronuii MOMEHT OT BHEITHEH HArpy3kH (C y4€TOM MOMEHTA OT MPOJIOJIbHON CHUJIBI & ) OTHOCHUTEIBLHO OCH, HOPMAJIbHOM TJIOCKOCTH JICUCTBUS
M3rubaroIero MOMEHTa U MPOXOAIIeH yepes LEHTP TAXKECTH MPUBEACHHOTO TIONIEPEUYHOTO CEUEHUS SJIEMEHTA;
- m3rubHas )KeCTKOCTh IPUBEJIEHHOTO MOTIEPEYHOr0 CEUEHHUS AIEMEHTa, olpenaeiseMas no Gopmyine

L= Hy g, (8.143)

rae £p1- Moayns nedopMalMu CKaToro GETOHa, ONpeeNseMblii B 3aBUCUMOCTH OT IPOJOJKMTENLHOCTH JEHCTBHS HArpy3KH M C YY4ETOM HaaWuus WU
OTCYTCTBHUSI TPEIINH;

{ed - MOMEHT MHEPIUM NPMBEIEHHOTO IMOIEPEYHOr0 CEYEHMS OTHOCUTENHLHO €ro LEHTpPA TSAKECTH, OIpeleNseMblil ¢ y4eTOM HAIMYhs WUIM OTCYTCTBHS
TPEITUH.

3nauenus Moayns jgepopmanuu OetoHa £p M MOMEHTAa MHEPIMH NPHBEIEHHOTO CEYEHHUs {rgd I DIIEMEHTOB 0€3 TPEIIMH B PACTAHYTOH 30HE M C
TPEIMHAMU ONIPEAEIAIOT MO yKa3aHusM 8.2.26 u 8.2.27 COOTBETCTBEHHO.

Kecmrxocmu dicene3obemonno2o snemenma Ha yuacmke bes mpeujuH 6pacrnﬂHym0L? 30HE

8.2.26 XKecTkocTh kene300eTOHHOTO IeMeHTa [} Ha ydacTke 06e3 TpemuH onpeaensoT no popmyne (8.143).



MomeHT 1505 (0) 00405 i red IPUBCACHHOI'O MNOICPCHYHOI'0 CCUCHUSA 3JICMCHTA OTHOCUTCIIBHO €ro HCHTpa TSHKCCTU OIPCACIANOT KaK Ui CIJIOMIHOIO TCjia II0

oOIMM TpaBWjaM COINPOTHBIICHUS YIPYTUX DJIEMEHTOB C YYETOM BCEH IUIOLIA[M CEYeHHUs OeToHa M IUIOMIAJeH CEYeHHUs apMaTrypbl ¢ KO3(p(HUIHMEHTOM
MIPUBEJICHUS apMaTyphl K OCTOHY ¥ .

Dyg =I¥ijro+is o, (8.144)

rae J - MOMEHT 505(570000505¢ OCTOHHOTO CEUYEHUS OTHOCUTEIHLHO LHEHTpA TAKCECTHU NPUBCACHHOI'O MOIICPEYHOTO CEYHCHHA DJICMCHTA,

: o o o
f_g, f_g - MOMCHTBI HMHCPLUU ILIOIIAACH CCUCHHUA COOTBCTCTBCHHO PACTAHYTOM M CXKATOHU apMaTypbl OTHOCUTCIBHO LCHTpPA TAKCCTU MPUBCACHHOI'O
MOMEPCHYHOTO CCUCHHUA DJICMCHTA,

o - K09((HULMEHT IpUBEIEHUS apMaTyphl K OETOHY,

= E‘S
B, - (8.145)

c
3HaueHue [ OMpEeNeNsoT 1Mo OOIIMM MPaBUIaM pacueTa FreOMETPUUYECKIX XapaKTEPUCTUK CEUCHHUM YIPYTHUX 3JI€MEHTOB.

JlomyckaeTcsi OnpeIensaTh MOMEHT HHEPLUH {7q4 6€3 yueTa apMaTypeL.

3HaveHus moayis neopmanmu 6eToHa B hopmynax (8.143), (8.145) npuHUMAaIOT paBHBIMU:

IIpHu HECIIPOAOJKUTCIIBHOM HeﬁCTBHH Harpy3KI/I
By =085 By, (8.146)

IIpH IPOAOJIKUTCIIbBHOM JIEeNCTBUHI Harpys3ku

T (8.147)



rae ©hcr - IPUHUMAIOT TIO Tabmuie 6.12.
JKecmrxocmu dicene300emonHo20 dieMenma Ha y4acmie ¢ mpewuHamu 8 pacmsaHymotu 30He.

8.2.27 XecTKoCTh xKele300€TOHHOTO AJIEMEHTA Ha yYacTKax C TPEUIMHAMU B PACTSIHYTOH 30HE OMPECIISIOT C YYETOM CIICAYIOIINX MOJIOKEHUIMA:
ceueHwust rmocie 1eOpMUPOBAHUS OCTAIOTCS IJIOCKUMU;
HaIpsDKEHUS B OETOHE CKaTOW 30HBI ONIPECIISIOT KakK JJIsl YIIPYroro Tena;

paboTy pacTIHyTOro O€TOHA B CEYEHHH C HOPMAIBHOM TPEIIMHON HE YUYUTHIBAIOT;
paboTy pacTaHyTOro OETOHA Ha Y4acTKe MEXKy CMEKHBIMU HOPMAJIbHBIMU TPEIIMHAMHU YIUTHIBAIOT MOCPEACTBOM KOAIPPUIIMEHTA ' ; .

XKecTkocTb kene300eTOHHOTO 37IeMeHTa [} Ha y4acTKax ¢ TpelIMHAMU ONpeaesisoT no ¢popmysne (8.143) u npuHumaroT He 0oJiee )KeCTKOCTH 0e3 TPelrH.

3HaueHus MOy JAeOpMaluK CKATOro 6eToHa 3] IPUHUMAIOT PABHBIMM 3HAYEHMSAM HPHMBEIECHHOIO MOAYIS aedopManun E.E:,rga‘ , OTIPEACISIEMBIX TIO

dopmyre (6.9) mpy pacUEeTHBIX COMPOTUBICHHS 6ETOHA Kb ser JUIA COOTBETCTBYIOIIMX HAIPY30K (HEIPOIOIIKUATENBHOTO M MPOJOIDKHTEIBHOTO eHCTBHS).

MOMEHT UHEPLMH HPHUBEIEHHOIO MONEPEYHOrO0 CEUEHHUs DIEMEHTA {rsf OTHOCHUTENHLHO €ro IIEHTPA TSHKECTH ONPENEISoT MO0 OOMM IIPaBHIIaM
COMPOTHUBIICHUSI YIIPYTUX DJIEMEHTOB C YYE€TOM IUIOLIAJAU CEYEHHs OETOHA TOJBKO CXKATOM 30HBI, IUIOMIA/IEH CEUYEeHUs CXKAaTOM apMaTypbl ¢ KO3 UIHUEHTOM
MIPUBEICHUS apMaTypbl K OETOHY ™ 51 U PaCTAHYTON apMaTyphl ¢ KO3 (OUIIMEHTOM NMPUBEACHUS apMaTyphl K OETOHY ;2

Ired =an? +f.::"3*-'.52 +f.::"l'.::1, (8-148)

rne {p, {5, {;- MOMEHTHI MHEPIMH IUIONIA/eH CEUEeHHs] COOTBETCTBEHHO CXKATOM 30HBI OETOHA, PACTSAHYTOM M CXKATOM apMaTypbl OTHOCHTEIBHO LEHTpA
TSHKECTH MPUBEJCHHOTO 0€3 yueTa OeTOHa PacTSAHYTON 30HBI IONEPEYHOTO CEUSHUSI.

Bnauenns {; u {;ompenensior mo o6GIMM NPAaBHIAM COMPOTHBICHHS MATEPUAIOB, NPHHMMAS PACCTOSHHE OT HAMOOIEe CKATOTO BOJIOKHA OETOHA IO
[EHTPa TSHKECTH MPUBEACHHOTO (C K03 ullMeHTaMu pUBEICHUS ;1 U ;2 ) TMOMEPEUHOTO ceueHus: 0e3 ydera OeTOHa pacTSHYTOU 30HBI (puUcyHOK 8.19); mns
U3ru0aeMbIX PJIEMEHTOB



ycm =xm,

T€ - CPEAHSIS BBICOTA CXKATOM 30HBI O€TOHA, YUMTHIBAIOIIAS BIMSIHUE pa0OThl PAaCTIHYTOTO O€TOHA MEXY TPEIUIMHAMU U OmpeesieMas coryiacHo 8.2.28
(pucyHok 8.19).
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f J
4,0,
1 - ypoBeHb LIeHTpa TSHKECTH IPUBEIEHHOTO 0e3 yueTa pacTSHYTOH 30HbI OETOHA MONIEPEYHOTO CEUCHUS

Pucynok 8.19 - [IpuBegenHoe nonepeyHoe ceyeHue (a) U cxema HanpsKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS 3JIEMEHTa ¢ TPelIMHaMH (6) Ui pacueTa ero
o nedopManuaM Ipu JSHCTBUH U3TUOAIONIET0 MOMEHTA

3HadeHUS i B U Yem OMPpCACIIAIOT 110 O6H_II/IM mpaBHJIaM pacu€Ta recOMETPUICCKUX XAPAKTCPUCTUK CeUYECHUI YIIPpYrux 3JCMCEHTOB.

3HayeHus KodQPUIMEHTOB IPUBEACHUS apMaTyphl K OeTOHY XU ;2 omnpenenstor no 8.2.30.

8.2.28 Jlns u3rubaeMbIx 3J€MEHTOB I0JIOKEHHE HEUTpabHOU OCH (CpesiHss BBICOTA CKATOM 30HBI O€TOHA) OMPEACISIOT U3 YPaBHEHHUS



Spn =0y S mog S, (8.149)

¢ (V3 (3 (V3 (v (V3
rac S.E;D y S;D u S.Sl:l - CTaTHYECKHUEC MOMCHTBI COOTBETCTBCHHO CXXAaTOHM 30HbI 66TOHa, PaACTAHYTOU U CXKATOU apMaTypbl OTHOCUTCIIbHO HCUTPAJIBHOU OCH.
JU71st IpSIMOYTOJIBHBIX CEYEHHU TOJIBKO C PACTSHYTOM apMaTypoi BBICOTY CXKATON 30HBI OTPEIEISIOT 10 (hopmyrie

2
m =’23EI[“.":J'-’5.:: o)t FEp g o T '05.::2], (8.150)

A

&
JIJ1s IpsIMOYTOJIbHBIX CEYEHHH ¢ PacTSIHYTON U CKaTOM apMaTypoi BBICOTY CXKATOW 30HBI ONPEAEISIOT Mo GpopmyIie

rne’ﬂs=

Y o & ’
T =#E2|:| [ﬁ‘—.::'l'.::E +P5.::'3*-'.51) +2[J'-‘5.s'1'52 Tt %] _I:'U'-S'mﬂ +ﬁ§&!51) (8-151)

_ A
Bly, -

J1y1s TaBpOBBIX (C TOJKOM B CXKATOM 30HE) U IBYTAaBPOBBIX CEUCHUHN BBICOTY CHKATOM 30HBI ONPEACTSAIOT 10 popmyIie

e Hos

B ;3"
’ ’ ¢ a ¢ f
X =g (“‘sasz-".“s@sl"'ﬁf)z"'g .“35@524—#5&'51%4'}"«_}" _2;2” -

8.152
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!
ﬂf - [jiomaab CECYCHUA CBCCOB CKATOU ITOJIKH.



JlJ11 BHELIEHTPEHHO C)KATBhIX M BHELIEHTPEHHO PACTAHYTHIX 2JIEMEHTOB IOJIOKEHUE HEUTPAIBHOM OCH (BBICOTY CKATOM 30HBI) ONPEAEIAIOT U3 YPABHEHU 51

oy = I togdp togip
Spp Oy tog S (8.153)

re Y}y- pacCTOSHUE OT HEUTpalbHOW OCU JO0 TOUKH IMPUJIOKEHUS MPOJIOJBHOM CHIIbI A , OTCTOSIIEH OT LEHTpa TSHKECTH MOJHOro ceueHus (6e3 yuera

M
TpeiuH) Ha paccTosunu “0 T 31

’ ! v (v (v
oo, Lan, La0, S, S0, S50 - MOMEHTHI MHEPIMHM M CTATHYECKME MOMEHTHI COOTBETCTBEHHO CKATOM 30HBI OETOHA, PACTSAHYTOHW M CHKATOW apMaTyphl
OTHOCHUTEIBHO HEUTPATLHOM OCH.

JlomyckaeTcs ik  DJIEMEHTOB TMPSMOYTOJIBHOTO CEUEHHUs BBICOTY CKATOW 30HBI MPU JACHCTBHU HM3THOAOIMIMX MOMEHTOB A W TPOJOJHHOW CHIIBI
I onpenensaTs o Gopmyie

fpeg "V
Ny, 8.154)
g M (8.

re Xjf - BBICOTA CHKATOM 30HBI M3rH0aeMOro dJIeMeHTa, onpeaesemas mo Gopmynam (8.149)-(8.152);

{red, Aeg - MOMEHT MHEPIIMH U TLIONIA/Ib IPHBEIEHHOTO MONIEPEYHOTO CEYEHHS, OTPEEIIEMBIE 1A TIOJIHOTO cedeHus (6e3 yueTa TPEIuH).
3Ha4yeHUs1 TEOMETPUUYECKUX XapaKTEPUCTUK CEUCHUS 3JIEMEHTA ONPEAEIAIOT 110 OOLIUM ITpaBUIaM pacyeTa CeUeHHsl YIPYyruxX 3JI€eMEHTOB.
B dopmyie (8.154) 3Hak "miroc" npUHUMAIOT MIPU CKUMAIOIIEH, a 3HaK "MUHYC" IIPU pacTArUBaroIei MPoJoIbHON cuite.

8.2.29 XKecTkocTh M3rndaeMbIX Kelne300eTOHHBIX 2JIEMEHTOB JIOMYCKAeTCs OMPENeNsTh Mo hopMyne

b= E.s,redﬂszi"zgﬂ - xm) ) (8-155)



IZI€ Z - PaCCTOSIHUE OT LIEHTPA TSHKECTH PACTAHYTOM apMaTyphl 10 TOUKHU IPUIIOKEHHS PABHOACHCTBYIOIIEH YCHIIUN B CKATON 30HE.
JUJ1st 5IEMEHTOB MPSIMOYT'OJIBHOTO CEUSHHSI TPH OTCYTCTBUH (MM O€3 ydeTa) C)KaToi apMaTyphl 3HAUCHHE Z ONPEICISIOT 1Mo Gpopmye

2=k S, (8.156)

Jj1g 37IEMEHTOB MPSIMOYTOJIBHOTO, TaBPOBOTO (C MOJKOM B CXAaTOW 30HE) M JABYTaBPOBOI'O IMONEPEYHBIX CEUEHHI 3HAYeHHME Z JOIMYCKAaeTCsl NPUHHUMATh
paBubIM U547,

8.2.30 3navyeHus k03(pPUITMEHTOB TPUBEACHUS apMATYPhI K OETOHY IPUHUMAIOT PAaBHBIMH:

JUISL CKATOW apMaTyphl

E.S
oo =
51 Eb’rgd ; (8.157)
JUISl PaCTSAHYTOM apMaTyphbl
o _ Es,red
= EEJ,?‘E:;“ ! (8.158)

rie £ red - NpUBeNCHHBINH MOMYNb JeOpPMALME CKATOTO OETOHA, ompeeseMblii 10 popMyse (6.9) MpH HENpPOJOIKUTENFHOM M MPOJOIIKHTEIFHOM
JIeCTBUH HArPY3KH, 3aMeHss < Ha &p ser |

H; yed - IpUBeIEHHBIN MOTYNb Ae(DOPMAIIMH PACTAHYTOH apMaTYpPHl, ONPENENIeMblii C YIETOM BIMSAHHUSA PaboOTH PACTAHYTOTO GETOHA MEKITY TPEIIHHAMH TI0
bopmyne

[z

sred ‘.f'“_ . (8.159)



3HaueHus kodpdunuenTa ¥ ; onpenenstor mo dopmyne (8.138).

JonyckaeTcst npuHuMath ¥ ; =1 U, cienoBaTelbHO, ;3 = ;1 . Ilpu atom, ecnu ycinoBue (8.139) He ynoBieTBOpsiETCS, pacdyeT MPOU3BOJAT C YYETOM

koadduimenTa ¥ ;, onpeaensiemoro mo gopmyse (8.138).
8.2.31 IIporu6sl kene300€TOHHBIX IEMEHTOB MOXKHO OIPENENATh M0 OOIIUM MpaBHUJIaM CTPOUTEIHHONH MEXaHHWKH C MCIIOJb30BAaHHEM BMECTO KPUBU3HBI

1
[; HEMOCPEJCTBEHHO W3TMOHBIX MECTKOCTHBIX XapaKTEPUCTUK J[) MyTeM 3aMeHbl YNPYruX HM3THOHBIX XapaKTEPUCTUK K/ B pPacUETHBIX 3aBUCUMOCTAX Ha

yYKa3aHHbIE XapaKTEpUCTUKU [, BBIYHUCIIsAEMBIE 10 pOpMyiaM, IpUBEAEHHBIM B 8.2.25 n 8.2.29.

[Ipu coBMecTHOM NE€HCTBUU KPAaTKOBPEMEHHOMN M JIMTENbHOM HArpy30K MOJHBINA NPOTHO 3JIEMEHTOB 0€3 TPeIlMH M C TPEUIMHAMH B PACTAHYTON 30HE
OTPEENSAI0T MyTeM CYMMHUPOBAaHUS MPOTUOOB OT COOTBETCTBYIOIIMX HArpy30K MO aHAJOTMU C CYMMHPOBAHMEM KPUBH3HBI 1O 8.2.24, mpuHUMAas K €CTKOCTHBIE
XAPaKTEPUCTUKU [} B 3aBUCHMOCTH OT YKa3aHHOM B 3TOM ITYHKTE MPUHATON POJOJDKATEIBHOCTH IEUCTBHS pACCMATPUBAEMON HArpy3KH.

JlommyckaeTcsi mpu ONpeAeTIeHUH KECTKOCTHBIX XapaKTepUCTUK [J)3JIEMEHTOB C TpEUIMHAMH B PACTAHYTOW 30HE MPUHUMATh Kodpduuuent ¥ ; = 1. B atom
cllyyae MpH COBMECTHOM JACUCTBUM KPAaTKOBPEMEHHON W JJIUTENbHON HArpy30K MOJHBIA MPOrud HM3rubaeMbIX 3JEMEHTOB C TPELIMHAMH OIPEACSIOT MyTeM
CYMMHUPOBaHUsI MPOTUOOB OT HEMPOJOHKUTEIBHOIO ACHCTBHS KPaTKOBPEMEHHON HATrPY3KH U OT MPOJOJIKUTENILHOTO NEHCTBUS JUIMTEIbHOW HArpy3Ku C y4eTOM
COOTBETCTBYIOIINX 3HAUEHUHN KECTKOCTHBIX XapaKTEPUCTUK [}, T.e. MOJOOHO TOMY, KaK 3TO MPHUHSITO AJISl SIEMEHTOB 0€3 TpelyH.

Onpenene}me KPpUBU3HBI )KeJIe300€TOHHBIX 3JIEMEHTOB Ha OCHOBE HEJIMHEHHOM HC(bOpMaHHOHHOﬁ MOJCIN

8.2.32 [lonHyr0 KpHUBHU3HY JXKeJe300€TOHHBIX AJIEMEHTOB Ha ydacTKax 0e€3 TpEIIMH B PaCTSAHYTOH 30HE ceueHus ompeaeistor mo dopmyne (8.140), a Ha
y4acTKax ¢ TpellMHaMU B PACTAHYTOM 30HE cedeHus - o dopmyie (8.141).

3HaueHus KpUBU3H, BXoaamumx B ¢opmynsl (8.140) u (8.141), onpenenstoT u3 peuieHus: cuctembl ypaBHeHui (8.26) - (8.30). Ilpu sTOM 11 31€MEHTOB C
HOPMAaJIbHBIMU TPEIIMHAMHU B PACTSHYTOW 30HE HANPSHKEHUE B apMaType, MepeceKaroliell TPEIUHbI, ONPEISIIIOT 0 hopmyIie

B w..e.
o =8 "y *y

7 Vg o (8.160)

' E

rac



1

E‘ .
1+03—222 (8.161)

E-?,i"

'Ill!'ll.ii'. =1-

3nech Fgere - OTHOCUTENbHAS Ae(hOpMALMsl paCTAHYTOM apMaTyphbl B CEYEHUHU C TPELUHON Cpa3y 1ociie 00pa30BaHKs HOPMAJIbHBIX TPELINH;

£4 - ycpeIHEHHasl OTHOCUTENbHAS Je(opMalus pacTSIHYTON apMaTyphl, IEpeceKarolell TPEIUHBI, B pACCMaTPUBAEMON CTaJUH pacyeTa.

[Ipu onpenienneHn KpUBHM3H OT HEMPOJOLKUTEIBHOTO JIEHCTBUS HArpy3KM B pacueTe HMCHOJb3YIOT JAWarpaMMbl KpaTKOBPEMEHHOTro ae(opMHpOBaHUS
C)KaTOTO U PACTAHYTOIro OETOHA, a MPU OMPENIEICHNH KPUBU3H OT MPOJOHKUTEIHHOTO IEHCTBUS HATPY3KH - IMarpaMMbl JITUTENbHOTO Ae(opMupoBaHus OETOHA C
pacYeTHBIMM XapaKTEPUCTUKAMM ISl IPEAEIBHBIX COCTOSSHUNA BTOPOU IPYIIIBI.

21.]'[5{ YaCTHBIX CJIy4dacB JleﬁCTBHH BHEIIHEN HarpyskKu (I/I3FI/I6 B JIBYX IITIOCKOCTAX, U3rH0 B IUIOCKOCTHA OCH CUMMCECTPUHU TOINEPEUYHOTO CCUCHUA DJIEMCHTA U
T.I1.) KpUBU3HBI, BXoasmue B popmyisl (8.140) u (8.141), onpeaenstoT u3 pemeHnsi CHCTEM ypaBHEHUH, yka3aHHBIX B 8.1.26-8.1.28.

9 MNpepBapuUTeNbHO HaNpskeHHbIe Xene306eTOHHbIe KOHCTPYKLUU

9.1 IlpeaBapurebHbIe HANIPSIZKEHUS] APMATYPbI
9.1.1 IpenBapuTenbHble HANPSHKEHHS apMaTyphl o sp IPUHAMAIOT He 6osee Y.2K; » 1 ropsraexaTaHoli M TepMOMEXaHHYECKH YIPOUHEHHON apMaTyphl U

e 6onee U.8K;n st x0m101H01ePOPMUPOBAHHOM APMATYpPBI ¥ APMATYPHBIX KAHATOB.

9.1.2 Tlpu pacyere mnpeABAPUTEIBHO HAIMPSDKEHHBIX KOHCTPYKLMH ClEAyeT YyYUTHIBaTh CHU)KEHHE IPEJBApUTENIbHBIX HANpsIKEHUH BCIEACTBUE MOTEPb
MPeBapUTENILHOTO HAMPSKEHUs - JI0 Nepeayyl YCUIIUI HaTsDKeHUs! Ha OeTOH (TiepBble OTEpH) U MOCIIe epeadt YCUIIHUs HaTsSHKeHUsl Ha OETOH (BTOpbIE MOTEPH).

ITpu HaTsKEHUM apMaTypbl Ha YIIOPHI CIEAYET YIUTHIBATh:

NEpBbIE MOTEPH - OT peENIaKCAIlMK IPEIBAPUTENbHBIX HANPSHKECHUH B apMaType, TEMIEpaTypHOTO Iepenaja Mpu TepMUYECKOil 0OpaboTke KOHCTPYKLHUH,



nedopmaruu aHkepoB U aedopmanyu Gopmsl (YIIOpPOB);
BTOPBIE TIOTEPH - OT YCAAKH U MOJI3y4ecT OETOHA.
[Tpu HaTsDKEHUU apMaTypbl Ha OETOH CIIEAYeT YIUTHIBATH:
TIEPBBIC MTOTEPH - OT JiehOPMAIIUU aHKEPOB, TPESHUS apMaTyphl O CTCHKH KaHAJIOB WJIM TIOBEPXHOCTh KOHCTPYKIIHH,

BTOpBIE MOTEPHU - OT peJaKCallii NPeIBAPUTEIbHBIX HAIPSDKEHUH B apMaType, yCaJKu U MOJI3y4ecTH OeToHa.

9.1.3 TloTepH OT pelaKcaIiy HATPSKEHNH apMaTyphl 247 syl OMPENENSIOT Mo GOPMYIaM:

1t apMatypsl kitaccoB A600 - A1000 mpu crioco6e HATSKEHHUS:
MeXaHH4IeCKOM - &7 51 = 0o, — 20,
NMEKTPOTEPMUUYECKOM - 47 51 = 0,030, ;
U1 apMaTyphl KiaccoB B p1200-B 1500, K1400, K1500, K1600 npu cnioco6e HaTsHKeHHS:

U

Ao gt =|0.22—

-01 ‘O

51 !

£l

MEXaHUYECCKOM -

3IIEKTPOTEPMHUUYECKOM - A spl = 0,050 sp.
3nech Ysp MpUHUMAaeTcs 0e3 MoTeph B Meranackaisx.

TIpu OTPUIATENEHEIX 3HAUEHUAX £ spi IPHHAMAIOT Ag spt 0.

HpI/I HaJIMYKUK 00JIe€ TOUHBIX JAaHHBIX O pClIaKCallhuu apMaTyphbl JOITYCKACTCA IIPUHHUMATDL UHBIC 3HAYCHUS IIOTCPH OT pCIIaKCAllhuU.

(9.1)

(9.2)

(9.3)

(9.4)



9.1.4 TTorepu A sp2 OT TeMIepaTypHoro nepenazaa ¢ °C, onpeaensieMoro Kak pasHOCTb TEMIIEPATyp HATSAHYTOH apMaTypbl B 30HE HarpeBa U yCTPOUCTBA,
BOCIIPUHUMAIOIIIETO YCUJIUS HATSXKEHUS PU HAarpeBe 0€TOHa, MPUHUMAIOT PABHBIMHU

Ao g = 12548 (9.5)
[Ipu OTCYTCTBUYM TOUHBIX IaHHBIX IO TEMIIEPATYPHOMY Iepenaay AOMycKaeTcsl NpuHuMaTh At = 65 °C.

[Ipu Hanuuuu Gosee TOYHBIX AAHHBIX O TEMIIEpaTypHON 00pabOTKe KOHCTPYKLIMM AOIYCKAeTcss NPUHUMAaTh MHbIE 3HAUYEHUS MOTEPh OT TEMIIEPaTypHOI O
nepemnaja.

9.1.5 TTotepu oT iehOPMAITUH CTATBHOM (BOPMBI (YTIOPOB) £ 5p3 IPH HEOTHOBPEMEHHOM HATSKEHHH apMaTyphI Ha HOPMY ONPEIENsIoT 1o hopMyITe

#-1 A
sp3 T 5 'TES, (9.6)

M

Fite

I7Ie # - YUCJIO CTepXHEeH (IpyImil cTep>KHEl ), HaTArMBaeMbIX HEOJHOBPEMEHHO;
A - cONMKeHre ynopoB IO JIMHUM JISHCTBUS YCHIINS HATSOKEHHs apMaTyphl, olpeessieMoe U3 pacuera aedopmanuu Gpopmsl;

{ - paccTosiHIE MEXAY HAPY>KHBIMU T'PaHsIMH YIIOPOB.
TIpu OTCYTCTBHH JAHHBIX O KOHCTPYKIIHH (hOPMBI X TEXHOIOTHH H3TOTOBICHHUS IOMyCKAETCS IPUHUMATh 47 553 = 30 MITa.

[Ipu 37eKTpOTepPMUUYECKOM CIIOCO0e HATSHKEHUS apMaTyphl MOTEpH OT fedopManuu (GOPMbI HE YIUTHIBAIOTCSL.

9.1.6 Iotepu oT se)OpPMAIUN AHKEPOB HATSKHBIX YCTPOMCTB L7 sp4 IPH HATSHKEHHH apMaTyphl Ha YIOPHI OIPEIENIOT Mo hopMyIie

Pt
&Uspdl =TE.:: 9.7)

rae M- oOxkaTue AHKCPOB WJIN CMCIICHUEC CTCPIKHSA B 3aXKUMaX aHKCPOB,



{ - paccTOsIHME MEXK Y HAPYKHBIMU I'PaHsIMHU YIIOPOB.
[Ipu oTCYTCTBUM JAaHHBIX AOINyCKaeTCs MPUHUMATh A =2 MM.

[Tpu A51eKTPOTEPMUUECKOM CIIOCOOE HATSHKEHHS apMaTyphI IIOTEPH OT JiehOopMaIii aHKEPOB HE YUUTHIBAIOT.

9.1.7 TIpn HaTsKEHWM apMaTyphl Ha GETOH TIOTepd OT AeOpPMAIMH aHKEPOB HATSKHBIX YCTPOHCTB £ sp4 ompenensior mo dopmyne (9.7), B KOTopoii
MPUHUMAIOT A/ =2 MM, a TIOTEPH OT TPEHHSI O CTCHKH KaHAJIOB WJIH TIOBEPXHOCTh KOHCTPYKIIMH OIPEISISIOT 10 (hopMyIie

1
&U.sp? = l_émxﬁﬁ ]':r.sp,

I7Ie € - OCHOBaHUE HATypaJIbHbBIX JJOTapU(pMOB;
w, & - kKodhUIHEHTHI, onpenesieMble 1o Tadmmie 9.1;

X - JJIMHA Y4acTKa OT HATSDKHOTO YCTPOMCTBA 0 PACUETHOTO CEUEHUS, M;

& - cyMMapHbIil yroJl HOBOPOTa OCU apMaTyphl, paj;

U sp - IpUHUMAeETCs 6€3 MoTepb.

Tabauma 9.1

Kanan nnm noBepxHocThb KoadduunenTs! a1 onpeaeneHus NoTepb OT TPEHUS
apMaTypbl

& 4 TIp¥ apMarype B BUIE




IIY4KOB, CTEP’)KHEU MEPHUOIUIECKOTO
KaHaTOB npo s

1 Kanamn:

C METAJUTHYECKOH MTOBEPXHOCTHIO 0,0030 0,35 0,40

c OSTOHHOHM MOBEPXHOCTHIO, 0OpPa30BAaHHBINA JKECTKUM 0 0,55 0,65

KaHaJI000pa3oBaTeyieM

TO K€, THOKMM KaHa000pa3oBaTesieM 0,0015 0,55 0,65

2 beroHHas MOBEPXHOCTH 0 0,55 0,65

9.1.8 Tlotepu ot ycaaku GeToHa 47 35S IPH HATSKEHUH apMATYpPhI HA YIIOPHI ONPEIEISIOT 10 GopMyIIe

rac EEJ,.S."’J - I[e(l)OpMaI_II/II/I ycaaku 6CTOHa, 3HAUYCHU KOTOPBIX MOKHO HpI/I6J'II/I)KCHHO IMPUHUMATDh B 3aBUCUMOCTH OT KJIaCCa OcToHa PpaBHbBIMHU:

0,0002 - nna 6etona xiaccos B35 u Huxe;

0,00025 - nua 6erona kiacca B40;

‘ﬁgspﬁ = Ehsh E; )

(9.8)



0,0003 - g 6erona kiaaccoB B45 u Briile.

Jlnst GeToHa, TIOABEPTHYTOTO TEIUIOBOH 00paboTke TpH aTMOC()epHOM NABICHHH, MOTEPH OT ycalku OeToHa L4705 Beramcismior mo dopmyre (9.8) c
YMHOXEHHEM TOIy4eHHOTO pe3yabTara Ha Kodhuiuent, pasusii 0,85.

Totepu oT ycagku GetoHa <3735 IpM HATSKEHMH apMaTyphl Ha OETOH ompenensioT mo dopmyne (9.8) ¢ yMHOXEHHEM MOJY4EHHOTO pPe3ylbTaTa
HE3aBHCHMO OT yCJIOBHI TBepAeHUs OeToHa Ha Ko3dduuneHt, pasublii 0,75.

JlomyckaeTcst moTepu OT ycaJKku O€TOHA ONPeaesiTh 00e€ TOUHBIMU METOIaMH.
9.1.9 TloTepy OT TION3ydecTH 6eTOHA 47 sp5 OTIPENETTIOT TIO OPMYyITE

0.6 o Coer ':rEJpj

2
Y '-’qreri
.(1+|:|,8'¢3'5,ch’ (99)

&U.Spﬁ =

1+-:x'pzspj-' 1+ I
e

rae ¥a.cr - K03(pPUIMEHT moa3ydecTH 0eToHa, onpeaeseMblil cornacHo 6.1.16;

T byi - HANIPSDKEHUS B OETOHE HA yPOBHE [IEHTPA TSHKECTH PACCMATPUBAEMON J -1 IPYIIIBI CTEPIKHEN HATIPATAEMOMN apMaTyphl;

F i - PpacCTOSHUEC MCEXKAY HCHTPpAMU TSKECTU CCUYCHUSA paCCManI/IBaeMOI‘/‘I I'pYIIIbI CTCp)KHCﬁ HanpﬂraeMoﬁ apMaTtypbl U HNPUBCACHHOTO IIOIICPEYHOI'O
CCUCHU JJICMCHTA,

-A-,rgd , f;rgd - IJiom@aab IpUuBCACHHOIO CCUCHUA 3JICMCHTA U €€ MOMCHT HHCPIUH OTHOCHUTCIIbHO HCHTPA TSXKCCTU IPUBCACHHOI'O CCUCHU A,

P spj - KodurmenT apmuposanus, papubiit A { A, rie Awu Aspy - miomanu nomepeuHOro ceueHMs >MeMeHTa M PACCMATPUBAEMOLH TPYIIIBI CTEPKHENH
HaNpsAraeéMoi apMaTypbl COOTBETCTBEHHO.

Jlnst 6eToHa, MOABEPTHYTOrO TEIUIOBONH 00pabOTKe, MOTEPH BHIYMCIAIOT N0 (opmyne (9.9) ¢ yMHOXKEHHEM IOJydeHHOTO pe3yibTaTa Ha Koddduuuenr,
paBHbIii 0,85.



JlormycKaeTcst MOTepH OT MOJI3YYECTH OETOHA ONPEAETATh 00Jiee TOUHBIMU METOIAMH.

Hanpsxenus © sy ONpeeNsioT 10 MpaBHIaM pacdeTa yIpyrux MaTepuaioB, IPUHUMAs IPUBEJICHHOE CEYEHUE DIIEMEHTA, BKIIIOYAIOIIEe IUIOIAdb CEUCHUs
E

&
. o . . o= ==
0eTOHa W TUIOIAAb CEYCHMS BCEH MPOJOJILHOW apMaTypbl (HampsraeMod W HEHampsraeMol) ¢ KOd(pQHUIMEHTOM IMPUBEICHUS apMaTypbl K OeTOHY By

coriacHo 9.1.10.
Tpu T oy <0 npuHEMaeTcss 20 ;6 = 01 L0 55 =0,
9.1.10 IonHbIe 3HAYCHHS TEPBBIX TIOTEPH MPEABAPUTEIILHOTO HAMpshKeHUS apMaTypsl (110 9.1.3-9.1.6) onpenenstor mo Gopmyie
A7ty = 251, (9.10)

r7e i- HOMep MOoTeph NPEABAPUTEIHLHOTO HAMPSHKEHUS.
Ycunue npenBapuTeNbHOTO 00)KaThs OETOHA C YU€TOM MEPBIX OTEPh PABHO:

By = 2040 spi1y; )
4N 7 e apillf ’ (911)

rac ﬂspj n ':r.sp{l}j - IUIOIAJb CEYEHUS . -H TPYIIIBI CTCPIKHCHU HAIPATACMOU apMaTyphbl B CCUCHUUN 3JIEMCHTA U MPEABAPUTCIIBHOC HAIIPSX)KCHUC B I'PYIIIC C

Y4€TOM IICPBLIX IIOTCPDb

Lo spildf

Tapllyy ~ Yapr
3neck 75y - HaYAIbHOE TPE/IBAPUTENHHOE HANPSDKEHHE pacCMaTPHUBAEMON TPYIIITBI CTEP)KHEH apMaTypébl.

[TonHble 3HAUEHUS MEPBBIX U BTOPHIX NOTEPh MPEBAPUTENHLHOTO HaNpshKeHUs apMartypsl (1o 9.1.3-9.1.8) onpenenstor no ¢popmyrne



A0sp(2) T LD spi (9.12)
1

Ycunue B HanpsiraeMoil apMaType ¢ y4eTOM MOJIHbIX TOTEPh PABHO

Py = 2004500 " T sy 1)
(2 2 s S ap(dy , (9.13)

rac

Fi¥e)

Tap(Di T Yy T ETsp(Dy

TIpy NPOEKTHPOBAHMHI KOHCTPYKIIHH TIOJTHBIE CyMMApHbIE TIOTEPH L7 sp{237 JUIsL apMaTypsl, PacIOI0KEHHON B PACTSHYTOU IIPH SKCILTyaTalluy 30HE CEYCHHUS
aneMeHTa (OCHOBHOM paboueit apMartypsl), ciienyet npuHuMarth He meHee 100 MITa.

[Ipu onpenenennn ycuivs NpeaBapUTeIbHOrO 00kaTus 0eTOHa [ C y4eTOM MOJHBIX NOTeph HANPSHKEHUM ClIeyeT YYUThIBATh COKMMAIOIME HANIPSKEHUS B
HEHaIpsraeMoi apmarype, YMCJICHHO paBHbIE CyMMeE MOTEPh OT YCAIKU U MOJI3y4YecT OETOHA HAa YPOBHE 3TOW apMaTyphl.

[Ipu onpenenennn ycunuii 00kaTHsl C yUeTOM HEHaNpsraeMoi apMarypbl Ha YpOBHE HEHANpsSraeMoW apMaryphbl, OTEPU OT MOJI3Yy4ECTH HA STOM YpOBHE

T hs
MPUHUMAIOT PaBHBIMH B0 Ogy » THE A i - TIOTEpH OT TON3YdeCTH IS CTEpKHEl HampsAraeMoli apMaTypsl, Ommkaifliel K paccMaTpHBaeMoii

HEeHalnpsraeMou apmaType; Tp; U Y bp - HApsDKEHUs B OETOHE HAa yPOBHE pacCMaTPUBAEMOM HEHANpsATraeMoil 1 HanpsiraeMoi apMaTypbl COOTBETCTBEHHO.

9.1.11 TIpenBapuTebHEIE HANPSUKEHHS B GETOHE C by IIPH TIepeiade YCUIIHS MPEIBAPUTENHLHOTO 06KaTHs <{1}, ONPEeeIeMOro ¢ Y4eTOM HEPBHIX TOTEPh,
HE JIOJDKHBI MPEBBINIATH:

C€CJINM HAIIPSKCHUA YMCHBIIAKOTCA WM HEC U3MCHAKOTCS ITPU JEUCTBUM BHEIIHUX Harpysok - D:QREJP )
C€CJIN HAIIPSAKCHUA YBCIIMUUBAKOTCA ITPU JIECTBUH BHEIITHUX Harpys3oxk - D:?REJP .

Hanpsioxenus B 6eToHe © ip onpenenstor no ¢popmyie



A Ay ey Moy
Ared red Treg (9.14)

':rEJp

rae {1y - ycHiIne IpeIBapuTenbHOTO 00XKATHS C YIETOM TIEPBBIX TTOTEPH;

M - n3rubarouiuii MOMEHT OT BHEIIHEN Harpy3KH, IeHCTBYIOINN B cTaAuN 00kaTusl (COOCTBEHHBIN BEC AIEMEHTA);

¥ - paccTOsIHHE OT IIEHTPA TSHKECTH CEUCHUS JI0 PACCMATPUBACMOTO BOJIOKHA;

é‘op - OKCOCHTPUCUTET YCUIIUSA H{l} OTHOCHUTECJIBHO IEHTPA TAXKCCTHU NPUBECACHHOT'O IOIICPEYHOI'0 CEUCHHA DJIEMCHTA,

9.1.12 JInuHy 30HBI TIepeadd MpPeIBAPUTEIHLHOIO HAMPSHKCHHUS Ha OCTOH Ul apMaTyphl 0e3 JOMOJHUTEIBHBIX aHKEPYIONIUX YCTPOUCTB OIMPEACIISIOT IO
bopmyre

;- ':r.sp'ﬂ.s
F Rpomd 25 (9.15)

Ho He MeHee 10d ;200 MM, a 1719 apMaTypHBIX KaHATOB Takke He MeHee 300 MM.
B dopmyie (9.15):

o sp - [IPEABAPUTCIIbHOC HAIIPSIPKCHUEC B HanpﬂraeMoﬁ apMarype € y4€TOM IICPBLIX IMMOTCPb;

Rbond - COIIPOTHUBJICHUC CLCIIJIICHUA HaprIFaeMOﬁ apMaTtypel € 6eTOHOM, OTBCHAroIice nepenaTquoﬁ IIPOYHOCTHU OeToHa U OIIPCACIIACMOC COIJIACHO 10324,

A

51u

s - Iomaab 1 NCPpUMCTP CTCPIKHA apMaTypPhI.

Hepez[aqy MpEABAPUTCIIbHOT'O HAIIPSAKCHUA C apMaTyphbl Ha O0eToH PEKOMEHAYETCA OCYIICCTBJIATD IJIABHO.



9.2 PacyeT 3JIeMeHTOB NpeABAPUTEIHLHO HANIPSKEHHBIX KeJ1e300e TOHHBIX KOHCTPYKIIUIA M0 MpeieJIbHbIM COCTOSIHUSIM MEPBOii IPyNIbI
Pacuer npenBapuTenbHO HAMPSHKEHHBIX KEJIe300€TOHHBIX 3JIEMEHTOB TI0 MPOYHOCTH
Obuue nonoscenus

9.2.1 Pacyer mpeaBapuTEIbLHO HANPSHKCHHBIX 3JICMEHTOB TPOU3BOIST JUIS CTAINU IKCILTyaTal[iy Ha JICHCTBHAE M3THOAIONTUX MOMEHTOB M TIOTIEPEYHBIX CHIT
OT BHEIIHHMX HArpy30K W JUIS CTaJUU MPEABAPUTEIHLHOTO O0XaTHs Ha JIEWCTBHE YCHWJIMM OT MPEIBAPUTEIBHOTO HATSHKEHUS apMaTyphl U YCUIIMHA OT BHEUTHUX
Harpy3okK, IeUCTBYIOIINUX B CTAJUU 00KaTHA.

9.2.2 Pacyer 1O TPOYHOCTH MPEIBAPUTEIHHO HAMPSDKEHHBIX AJIEMEHTOB TPH JIEHCTBUM W3THOAIONIMX MOMEHTOB CJEQyeT MPOWU3BOAWTH U CEUCHHIH,
HOPMAJIbHBIX K MX MPOJOJBHOMN OCH.

Pacuer o nmpoyHOCTH HOPMAJIBPHBIX CEUCHHI B OOIIEM CiTydae MPOU3BOAT Ha OCHOBE HEJIMHEHHOM nedopManinoHHO# Moaenu coriacHo 9.2.13-9.2.15.

JlomyckaeTcst pacueT KeIe300CTOHHBIX DJIEMEHTOB IMPSMOYrOJIbHOTO, TaBPOBOTO M JIBYTaBPOBOTO CEUCHUH C apMaTypoil, pacrojoKEHHOW Yy
MEPIEeHIUKYIAPHBIX MJIOCKOCTU M3ruba rpaHeil sjaemMeHTa, Npu JIEHCTBUU YCHWIMM B IUIOCKOCTH CUMMETPUU HOPMAJbHBIX CEUEHUN MPOU3BOJUTH HAa OCHOBE
MpeAeNbHBIX YCUIINH corilacHo 9.2.7-9.2.12.

9.2.3 lnsa xene300€TOHHBIX 3JEMEHTOB, Y KOTOPBIX MpPENeNbHOE YCHJIME MO MPOYHOCTU OKAa3bIBACTCSI MEHBIIE MPEAEbHOTO YCUIIUS M0 00pa3oBaHUIO
TPEILUH, oMb CEUSHUSI TPOJOIBHON PACTAHYTON apMaTyphl T0JKHA ObITh YBEJTHMYEHA IO CPaBHEHHUIO ¢ TpeOyeMol U3 pacdera Mo MPOYHOCTH HE MEHEEe YeM
Ha 15% wnu noymKHa yIOBIETBOPATH pacyeTy 10 MPOYHOCTH Ha JISHCTBIE MOMEHTa 00pa30BaHus TPEUIUH.

9.2.4 Pacuer mpeqHANPSDKEHHBIX JJIEMEHTOB B CTAAMU OOXKATHS MPOU3BOIAT KaK MPH BHEICHTPEHHOM C)KATHH YCHJIMEM NPEIBAPUTEIHLHOTO O0XKATHS B
MpeAeIbHOM COCTOSIHUU coriacHo 9.2.10-9.2.12.

9.2.5 Pacuer MpeABApUTCIIbHO HAIIPAKCHHBIX 3JICMCHTOB IO IIPOYHOCTU IIPU JIEeNCTBUHI TMOIICPCUYHBIX CHJI (pacqu 110 HAKJIOHHBIM Ce‘leHI/I}IM) n MCCTHOM
JIeNCTBUH Harpy3kKu (pacquLI Ha CMATHUC U HpOI[aBJ'II/IBaHI/IC) CJICOYCT MPOU3BOJUTDH COTJIACHO YKAa3aHUAM 8.1.

9.2.6 HpI/I pacuceTe MNpCABAPUTCIIBHO HAIPSKCHHBIX J3JICMCHTOB 110 ITPOYHOCTHU CJICAYCT YUYHUTBIBATH BO3MOIKHBIC OTKIOHCHHA MNPCABAPUTCIBHOIO

HATPSKEHUS, OTPEEIAEMOr0 COrIacHo 9.1.9, myTeM yMHOXEHHs 3HaYeHUi ¥ spf (WIM yCuIus o6katus <7 ) [l pacCMaTpUBAEMOTO .Jj -T0 CTEPIKHS MM TPYIIIBI

CTEep)KHEH HampsiraeMoi apMaTypbl Ha KO3(QQUIUEHT Yap .



3HaueHust kodduirenTa Ysp IPUHUMAIOT PAaBHBIMU:

0,9 - npu O1aroNpUsATHOM BIUSHUY MPEABAPUTEIHHOTO HAIPSKEHUS;

1,1 - mpu HEOIATOTPUATHOM BIIMSHUH MTPEIBAPUTENFHOTO HAMPSHKECHUSI.

PacueT nmpenBapuTeNbHO HAIPSHKEHHBIX 3JIEMEHTOB Ha JICHCTBHE M3rHOAIOIINX MOMEHTOB B CTa/IMU SKCIUTYaTAIlUH 110 TIPEACTHHBIM YCUITHSIM

9.2.7 Pacyer 1m0 TPOYHOCTH HOPMAIBHBIX CEUCHHH CIEIyeT IMPOW3BOAWUTH COTJIACHO YKa3aHWSAM paszena 8.1 ¢ yd4eToM JOMOJHHUTEIBHBIX yKa3aHHWH
v ¢ (3 (3
9.2.8-9.2.9. Ilpu 5ToM B popmynax 8.1 0603HaYeHHs MIomaneh ceuenus “; n 4; caemxyeT OTHOCHTB Kak K HalpsATaeMOM, Tak ¥ K HEHANPAraeMoii apMarType.

JlonmyckaeTcsl IPUHUMATh JUIs PACTAHYTOM apMaTypsl ¢ YCIOBHBIM IpENEIoM TEKydecTH HalpskKeHUs Bhllle +%;, Ho He Gomee L1&;B 3aBucumoctn ot
cootHomenus £m £5(9.2.8).

9.2.8 3naueHuss oTHOCUTENHHOU AedopManuyu apMaTypbl PACTAHYTOM 30HBI £;qf IPU BBIYUCICHUM 3HAYEHHS] TPAHUYHOMN BBICOTBHI CKATOW 30HBI OeTOHA
£ i cremyeT onpenenarh no GopMynam:

JUIS apMaTyphl C YCIOBHBIM MPEAEIOM TeKY4eCTH

R, +400 -0y,
Esel T z : (9.16)

&

rae 7 sp - MpeIBapUTENbHOE HANIPSHKCHUE B apMaType ¢ y4eToM Beex motepb 1 Ysp = 0,9;
400 - B MI1a.

U1l HeHaIpsiraeMoi apMaTypsbl ¢ GU3NUYECKUM MPEAETIOM TeKy4eCTH

Seal T



9.2.9 Jlnsg HanpsracMoil apMaTyphl, PacHoJIOKEHHONW B CKATOM 30HE, PACYETHOE CONPOTHMBIICHHE CKATUIO iz CIENyeT 3aMEHUTh HANpSHKEHHEM Oz
PaBHbBIM:

500- @ ;p - mpu yuere koddduimenTa ycuoBuid padboTel 6etoHa Y = 0,9 (1.6.1.12);
400 - C’;p mpu Y =1,0.

3nech C’;p - B MIla.

3HaueHus 7 ;p onpenensor ¢ kodppunuenrom Ysp = 1,1

Bo Bcex ciydasx HanpsKeHHe O 5 IPUHAMAIOT He Gonee &, .

Pacuer npeaBapuTenbHO HAPSDKEHHBIX JIEMEHTOB B CTAJUH MPEABAPUTEIHHOTO 00KATHS

9.2.10 Ilpu pacuete sreMeHTa B CTAUH MPEIBAPUTEIHLHOIO 00XKATHS YCUITUE B HAMpSAraeMoN apMaType BBOAMTCS B pacyeT Kak BHEIIHSS MMPOJIOJIbHAS CUJIa,
paBHas

Np = (g;p _330)*’4.;;: T ﬂ.sp, (9.17)

’
rac ﬂ.spI/I ﬂ.sp - IIomaan CCUCHUsS HAIlpAracMoOUu apMaTypbl, PaCHOJIOKCHHOHW COOTBCTCTBCHHO B Hanboee 00XKaToM U B pacTsAHyTOU (MeHee O6)KaTOI/I)
30Hax CCUCHMUA,

‘ _ :
Ospu Osp - PEIBAPUTENHHbIE HATIPSKEHHUSA C yIETOM TIEPBBIX MOTeph U Kodddummenta s =~ 1,1 B apMaType ¢ miomansio cedeHns dspu Asp .
9.2.11 PacueT o NpOYHOCTH 3JIEMEHTOB MPSIMOYTOJIBHOTO CEYECHHUS B CTAJAMU MPEABAPUTENBHOTO 00XKATHUS IPOU3BOIAT U3 YCIOBHS

NP'EP iR&'b'x(-’zﬂﬂ _U,5XI'+R.S-:'H.;('EED_':IJ}, (918)

rjie €p - PACCTOSHME OT TOUKH TIPUIOKEHHS POJOIBHOM CHIIBI &Y pC yueToM BIMSHUS H3rHOAIOMEro MOMEHTa J{ OT BHEIIHeil Harpys3ku, AeiicTByomeil B



CTalM W3rOTOBJCHHs (COOCTBEHHAsh Macca 3JIEMEHTa), JI0 LIEHTpa TSHKECTH CEUYCHHSI HEHAIpsraeMoil apMaTypbl PAacTSHYTOM WIM HamMeHee CKartod (mpu
MOJIHOCTBIO CIKATOM CEUCHHH AJIEMEHTA) OT 3TUX ycuinid (pucyHok 9.1), onpenensemoe 1o Gopmyiie

£y =€gp +D,5}2—ai£

F
Ny

(9.19)

é'op - paCcCTOAHUEC OT TOYKH IMMPHUIIOKCHUS CUJIIbI Np A0 OCHTpA TAKCCTHU CCUCHUS DJICMCHTA,

Ky - pacueTHOE COMPOTHBIIEHHE GETOHA CHKATHIO, PUHUMAEMOE IO JIMHEHHOM MHTepHoasmuu (Tabmuna 6.8) Kak s Kiaacca GETOHA MO MPOYHOCTH Ha

c)KaTUe, YUCIEHHO PaBHOTO MEePeIaTOYHON MTPOYHOCTH O€TOHA Rz:p ;
K. - pacueTHOE CONPOTHBIICHIE HEHATIPSATAEMOI apMaTyphl CKATHIO, IPHHAMAEMOE B CTAMU TIpeIBapUTEIBHOTO 0Oxatus He 6oiee 330 MIla;
b

¢ ~ ~ v
A; - momane cevenus HeHanpsATaeMoil apMaTyphl, PACIIOI0KEHHON B HAUbOIIEE CHKATOM 30HE CEUEHHS DIEMEHTA.
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Pucynok 9.1 - Cxema ycuiuii 1 31I0pa HaINpsDKEHUH B CEYEHUH, HOPMAJILHOM K MPOJIOJIFHOM OCH M3rH0aeMOoro MpeaBapuTeIbHO HAMIPSHKEHHOTO JIEMEHTA
IIPU €ro pacyeTe M0 MPOYHOCTH B CTaIUHN 00KaTus

BhIcOTyY CkaToil 30HbI GETOHA ONpPENEsSIOT B 3aBUCUMOCTH OT BEIMYMHBI £ p , onpenenseMoil no ¢opmyne (8.1) ¢ IOJACTaHOBKOH B Hee 3HAUEHUs
R

Seal T o & o = A g = .
#F_,rae &;- pacuetHOe CONPOTHBIEHUE PACTAHYTOI Henanpsaraemoii apmarypsl s 1 pui = 0,003:

X
E=—21Ep
a) mpu M (pucynok 9.1) o opmyne

= Np + R A - Ry AL
Ry'b , (9.20)




X
0) mpu £= % & (rme x- cM. mo3unuio « pucynka 9.1) mo gopmyne

1+& \
Np +Rsﬂs'_—R_R.sc + A

R
2R A

Ag(1+ ER)
9.2.12 PacueTr MO MPOYHOCTH DIIEMEHTOB TaBPOBOTO W IBYTaBPOBOTO CEYCHUH B CTAJMU NPEABAPUTEIHHOTO O0XKATHS MPOU3BOIAT B 3aBUCHMOCTH OT
ITOJIOKEHUS TPAHUIIBI CKATOW 30HBI:

x =

(9.21)

REJ'E?+

a) €CJIM TPaHMIla C)KATON 30HBI MPOXOIUT B TIOJIKE (PUCYHOK 8.2, @), T.€. COONI0AaeTCs yCIOBUE

Np LRy "-E:'jl";g:;l" - R+ R A ) (9.22)

!
pacyer MPOU3BOAT KaK JUIS MPSIMOYTOJIHOTO CeYCHHs! IUPHHOM & 1 cornacHo 9.2.11;
0) eciu TpaHuIIa CYKATOW 30HBI MTPOXOUT B pedpe (pucyHok 8.2, 0), T.e. ycioBue (9.22) He coOmoaaeTcs, pacueT MPOU3BOIIT U3 YCIOBUS

Ny, e, =Ry b x(ly = 05x)+ Ry (b —b) ke (g —0,5kp) + Ry A, (g —a) | (9.23)

Zop T Z; iN—
P

Z ;- pacCTOSIHHE OT LICHTPA TSKECTH CEUSHHMsI dJIEeMEHTa 10 PACTAHYTOM (HaMeHee C)KaToi) HeHaIpsraeMoi apMaTyphbl.

E —_—
rie * ; fop- oM. 9.2.11;

BricoTy cxkaToil 30HbI ONpenensoT no GopMynam:

£ =

x
a) mpu %iER(ER -cm. 9.2.11)



_ NP +RA R A -R, (E:':f —bjfz}
Ry b ; (9.24)

X

0) npu E=%>§R

1+EE .I ¢ ’
Ny + RA; ——2 R AL - Ry (b} ~b);
R
x =

2R, A,

(9.25)
hp(l1-2x)

REJ b+

Pac4yeT mo nmpoYHOCTH HOPMAJILHBIX CEYEHNU Ha OCHOBE HEIMHEWHOU J1eOPMAIIMIOHHON MOIeTH

9.2.13 Ipm pacueTe 1O MPOYHOCTH HA OCHOBE HEJIMHEHHON MeOpMAIMOHHON MO yCWIns U AeOopMaIlii B CEUSHUH, HOPMAIBHOM K TPOJOIHHON OCH
AJIEeMEHTa, OTIPEICIISIOT C UCIIOJIb30BaHUEM OCHOBHBIX IOJIOKEHHH, yKa3aHHbIX B 8.1.20-8.1.22.

9.2.14 Tlpu pacueTe HOPMAIBHBIX CEUCHU 11O TPOYHOCTH (PUCYHOK 9.2) B 00IIIEM CITydae UCTIOJb3YIOT:

YpPaBHCHHA PaBHOBCCHUA BHCIIHUX CHUJI U BHYTPCHHHUX YCI/IJII/Iﬁ B HOPMAJIBHOM CCUCHUU IJIECMCHTA

My =20y Ay Ly * U0y Ay Loy Y205 Ay Loy
i F; i

; (9.26)
My =2 O Ay ZE{}I:’ 2 D’ ﬂ.y’ ' E.syj 2oy Ay Zq}l:’ .
T vil 7 1 (9'27)
N=2op Ay t2 0y Ay +2 0,4 Ay
i J YT ; (9.28)
YpaBHCHUA, OIIPEACTIAIOMNEC PACTIPCACIICHUC z[e(bopMauHﬁ oT ):[eﬁCTBPISI BHEIITHEH Harpy3ku 1o CCYCHHIO 3JICMCHTA

g =8t L o L Z

bi 1] r b ry L) ; (9.29)



3aBUCHMOCTH, CBSI3bIBAIOIINE HAIIPSHDKEHUS U OTHOCUTENbHBIE AepopMaliii O€TOHA U apMaTypbl:
06eToHa

Tpi =By Vi i
HEHAIIpATraeMoM apMarypbl

Oy =&y

¥ Fy,
HaIpsraeMoi apMaTypbl

e = E.sz' T ':E.sz' + E.spz':' .

(9.30)

(9.31)

(9.32)

(9.33)

(9.34)
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PI/ICYHOK 9.2 - PacueTHas cxema HOPMAJIBHOT'O CCUCHUA ITPECABAPUTCIIbHO HAITPSXKECHHOT'O ’KeJIe300€TOHHOTO dJIEMEHTA

B ypaBuenusx (9.26) - (9.34):
Asi, Loy, Zgi, O - WIOMAMb, KOOPIMHATHI LIEHTPA TKECTH i -TO CTEPIKHS HAIPATAEMO apMaTyphl H HATIPSKEHHE B HEM;
£ 51~ OTHOCHTENbHAs fepopMarus i -ro CTEPIKHS HAMPATaeMON apMaTypbl OT JAeHCTBHS BHEIITHEH HATPY3KU;

£ spi - OTHOCHUTCJIbHA IIC(I)OpMaI_II/ISI MNPEABAPUTCIIBHOTO HANPSXKCHUA apMaTypbl € YUCTOM OTHOCHTCIIBHBIX ,[[C(I)OpMaI_[I/Iﬁ NOTCPhL MPEABAPUTCIILHOTO



HaNpsOKEHUS, OTBEYAIOIINX PACCMAaTPUBAEMOM pacyeTHOM CTaluy;
E i - MOIyJIb yIPYTOCTH i -TO CTEPHKHS HAIPATAEMOM apMaTypEI;
¥ 5i - KOO(GUIMEHT YIPYrOoCTH i -TO CTEPXKHS HEHANPSATaeMOW apMaTyphl, OCTaJIbHbIE TapaMeTpsl - cM. 8.1.23.

3HayeHus KOXPPUIUEHTOB ¥ iU ¥ 5 ONPENeNsIoT o ykazaHusaM 8.1.23, a 3HaueHus Ko3QQUIMEHTOB ¥ 5 - 10 (hopMyIe

O s
E.sz' ' ':E.sz' + E.spz':' ) (935)

9.2.15 PacueT HOpMaJIBHBIX CEYCHUH HKEIe300€TOHHBIX JIEMEHTOB IT0 TIPOYHOCTH MTPOU3BOIAT U3 YCIIOBHIA, TPUBEICHHBIX B 8.1.24.

I’II.S!. =

9.3 Pacuer npeaBapuTe/bHO HANPSZKEHHBIX 3JIEMEHTOB KeJ1€300€ TOHHBIX KOHCTPYKIUM 10 NpeAebHbIM COCTOSIHUSIM BTOPOil TPyNIIbI
OO0mme moaoxeHust
9.3.1 PacyeTsl N0 IpeIeIbHBIM COCTOSIHUSIM BTOPOM TPYIIIbI BKIIOYAIOT:
pacuer o 06pa30BaHUIO TPELIUH;
pacuer 1o pacKpbITUIO TPEIIUH;
pacuet 1o aedopManusm.

9.3.2 Pacuer no 06pa3OBaHI/II-O TPCIIUH ITPOU3BOIAT KOT'da HCO6XOI[I/IMO 00ecneyuTh OTCYTCTBUC TPCHINH, a4 TAKIKE KaK BCIIOMOTaTE€IbHBIN IIpu pacyeTe 1o
PACKPBITHIO TPCIINUH U T10 I[eq)OpMaI_II/IHM.

Tpe6OBaHI/I$I MO0 OTCYTCTBHIO TPCUIWMH MNPCABABIIAKOT K MPCABAPUTCIIBHO HAIIPSAKCHHBIM KOHCTPYKIHUAM, Y KOTOPBIX MPH MOJHOCTBIO PACTAHYTOM CCUCHUHN
J0JIKHaA ObITH OOecIieueHa HCMMPOHUIIACMOCTDb (HaXOILSIH_II/IXCSI nona HaBJICHHUCM JXHIAKOCTH WM Ta30B, HCIIBITBIBAIOIIHUX BO3ACHCTBHE paauanvuu u T.H.), K
YHUKAJIbHBIM KOHCTPYKIUAM, d TAKKC K KOHCTPYKIUAM IIPpH BO3JCHCTBUU CHUJIBHO arpeCCHBHOﬁ Cpeabl.



9.3.3 Tpu pacuete 1o 06Pa3OBAHMIO TPENIUH B HEIAX MX HEOMYIIEHNs Ko3DMUIMERT HaAeKHOCTH MO Harpyske npuHuMaoT ¥5 7 1,0 (Kak mpu pacueTe mo
npoyHoctn). [Ipum pacdere 1O PACKPBITUIO TPEIMIMH W TO JeopmanusM (BKIIOYAsh BCHOMOTATENbHBIA pacdeT Mo OOpa30BaHMIO TPEIIMH) MPUHUMAIOT
k03¢ (UIMEeHT HafexXHOCTH 1o Harpy3ke ¥7 = 1,0.

9.3.4 Pacuer mu3rubaeMpIX IpeABAPUTEIHHO HAMPSDKEHHBIX 3JIEMEHTOB IO MPEACTHHBIM COCTOSHHSIM BTOPOM T'PYIIIBI MPOU3BOAAT KaK MPH BHEIICHTPEHHOM

CKATHH Ha COBMECTHOE JICHCTBHE YCHIIMT OT BHENIHEH HArPY3KH M ¥ IPOJOIBHOMN CHThl ¥ r, PABHOH YCHUJIUIO NIPEABAPUTEIBHOIO 00KaTus - .

Pacuer MpeABAPUTCIIBHO HAIIPSXKCHHBIX ’KeJIe300€TOHHBIX DJIEMEHTOB 110 O6p330BaHI/II-O N PACKPLITUIO TPCIIUH

9.3.5 Pacuer mpenBapuTeNbHO HANPSHKEHHBIX M3TH0AEMBIX AJIEMEHTOB IO PACKPBITHIO TPEIIMH MPOM3BOJAT MCXOJS M3 OOUINX TMOJOKEHHUH, YKa3aHHBIX B
paznerne 8.2 u ¢ yaeTom ykaszanwmii 9.3.6-9.3.10.

Onpeaenenue MoMeHTa 00pa30BaHuUs TPEUIUH, HOPMAIbHBIX K MPOJI0JIBHON OCH 3JI€MEHTa

9.3.6 Usrubaromuii MomeHnT M. ipu 06pa3oBaHUK TPEIMH B OOIIEM ClIydae onpejesercs no AepopMaMoHHON Mojenu cornacHo 9.3.10. JomyckaeTcs
JUTSI TIPOCTBIX CeUEHUH (MPSMOYTOJIBLHOTO M TABPOBOTO CEUCHHI C apMaTypOH, pacIiooKEHHOW y BEPXHEH W HWKHEH rpaHEel ceueHus, C MOJIKOM B CXKATOM 30HE)
OTIPENIEIATh MOMEHT TPEIMHOOOpa30BaHusl coryiacHo 9.3.7.

9.3.7 Onpenenenre MoMeHTa 00pa30BaHUs TPELIMH MPOU3BOJIAT C YU€TOM HEYNpyrux aedopmaiuii pactsiHyroro 6erona corjgacuo 9.3.8.

JlomyckaeTcst MOMEHT 00pa30BaHUs TPEUIMH OIpEAesaTh 0e3 ydera Heynpyrux aedopmanuii pactsHyroro OeToHa, mpuHuMas B dopmyrne (9.36)

Wpf = Wyeed . Eciu npu 3toM yenoBust (8.118) u (8.139) He yIOBIETBOPSIOTCS, TO MOMEHT OOPa3OBAHMS TPEIIMH CJIECAYET ONPEACNATh C Y4eTOM HEyHPYTHX
negopmaruii pacTIHyToro 6eToHa.

9.3.8 MomeHT 00pa3oBaHUs TPEIIUH NPEABAPUTEIBHO HANPSIKCHHBIX M3TMOACMBIX DJIEMEHTOB C YYETOM HEYNpYrux jaedopmanuii pacTsHyToro OeToHa
OTIPEIEeIISAIOT 10 hopmyIie

My, = Rbf,ser ' Wpf T €ap, (9.36)

rac Wpf - MOMCHT COITPOTUBJICHUS MPUBCIACHHOI'O CCUCHUA JIA KpaﬁHero pPacTAHYTOI'0 BOJIOKHA C YYECTOM IOJIOXKCHUH 8.2. 10,



€ap = €op T - pacCTOSHUE OT TOUKH IPUIIOKEHHS YCHIINS MPEABAPUTEIBHOrO 00XkaTusi F 10 SApPOBOM TOYKH, HanboJiee yAAIeHHOM OT PacTsSHYTOH 30HbI,
TPEIKUHOO00pa30BaHNEe KOTOPOH POBEPsIETCS;

Zop - TO )K€, 10 LICHTPA TSYKECTHU NPUBEICHHOIO CEUYCHUS;

- paCCTOAHUC OT HCHTPpA TAKECTU ITPUBCACHHOTO CCUCHUA 10 ﬂﬂpOBOﬁ TOYKH,

_ Woed

A (9.37)

B dopmyie (9.36) 3Hak "mumoc" NMPUHUMAIOT, KOTJ[@ HAMPABJICHHS BPAICHHS MOMEHTOB < ' £zp M BHEIIHET0 M3ru0aroiiero MoMeHTa J{ mpoTUBOIOJIOXKHBI,
"MUHYC" - KOT/1a HaIpaBJIECHUS COBIMAIAIOT.

3uauenus W,y n Ay onpenensior cornacHo ykazanusam 8.2.

Jlnst IpAMOYTOJIBHBIX CEYEHUH M TaBPOBBIX CEUECHHM C MOJIKOM, pacloIO)KEHHON B CHKaTOW 30HE, 3HAUCHUE Wp.r IIpU JACHCTBUM MOMEHTA B INIOCKOCTH OCH
CUMMETPHH JOIyCKaeTCs ONpeAenaTh no Gopmyie (8.122).

9.3.9 Yeumue My ipy 06pa3soBaHuK TPELMH B IEHTPAIBLHO PACTAHYTHIX 3IEMEHTaX onpeaesoT no gopmyse (8.131) 8.2.

9.3.10 Ompenenenne MOMEHTa 00pa3oBaHHS TPEUIMH HAa OCHOBE HEJIMHEHHOW ne(opMarmoOHHOW MOJEIHM MPOU3BOIAT HCXOJA M3 OOLIUX IOJIOKEHUH,

npuBeAeHHbIX B 6.1.24, 9.2.13-9.2.15, HO ¢ yueromM paboThl OeTOHAa B PACTSHYTOHl 30HE HOPMAJILHOTO CEYEHHUS, OMpENeNIseMON IuarpaMMol COCTOSHUS
pactsiHyTOro 6eToHa corjacHo 6.1.22. PacueTHble XapaKTepUCTUKU MaTepUaioB MPUHUMAIOT JUISI PEAETbHBIX COCTOSIHUM BTOPOM TPYIIIIHI.

BuaueHue Mo, OTIPECNAIOT U3 PEIICHUsS CUCTEMBbl ypaBHEHUH, MpeicTaBieHHBIX B 9.2.13-9.2.15, mpuHuMas OTHOCHUTENbHYIO Aedopmaruio OeToHa

£hi_max Y PACTSIHYTOM I'paHU dJIEMEHTA OT JIEHCTBUS BHEITHEH HArpy3KH, paBHOU MpelelbHOMY 3HAUEHUIO OTHOCUTENBHOU JeopMaliui OETOHA MPU PaCTsHKEHUU
Ehi ul , ONIPEACIIAEMOMY COTJIacHO yKazaHusM §.1.30.

Pacuer IOAPHUHBI PACKPBITUA TPCHIMH, HOPMAJIbHBIX K HpO,Z[OJ'ILHOfI OCH DJICMCHTAa

9.3.11 llupuHy pacKpbITHsI HOPMAIbHBIX TPELIUH OompeAessitoT mo (opmyne (8.128), B KOTOpoil 3HaueHHE HANpsDKEHUH ©; B pacTAHYTOW apMmaType



M3ru0aeMbIX MPEABAPUTEIHHO HAMPSHKCHHBIX JIEMEHTOB OT BHEITHEH HArPy3KU OMPEIENSIOT 110 GopMyIie

Mp("zgl:l_yc:' Np

o. = - |
’ ped HAred 5’ (9.38)

rae {req, “ed, Yo- MOMEHT MHEPLMH, IUIOIIAMb IPUBEIEHHOTO MOIIEPEYHOTO CEYEHHMS DIEMEHTA M PACCTOSHHE OT HAUOOJIEE CHKATOTO BOJOKHA JIO LIEHTPa
TSYKECTH MPUBEICHHOTO CEYEHMSI, OIPEEIIIEMbIE C YUETOM IUIONIA/IN CEYEHHUS TOJIBKO CKATOM 30HBI OETOHA, TUIOIIA/Iel CeUEeHUsl PacTSIHYTOW U CKATOM apMaTypbl

corjacHo 8.2.27, mpuHUMas B COOTBETCTBYIOIIUX (popMysax 3HaueHUs KO3 (ULIMEeHTa NPUBEICHUS apMaTypbl K OETOHY © ;2 = O ;

Ny - yenme npensapurensroro obxarus (9.3.4);

My - y3ruGaromumit MOMEHT OT BHENIHEH HATPY3KH U YCHIHSA MpeIBAapUTETHHOTO 06KATHS, OTIpeIeIAeMbIii o hopMyIe

M,=MtN, e, (9.39)

r7ie €op - PACCTOSHUE OT TOUKH MPHUIIOKEHHS YCHIIHS TIPeBAPUTENHLHOTO 00KaThs ¥ p 0 IEHTpa TAHKECTH MPUBEIEHHOTO CEYEHHS.
3nak "munyc" B hopmyse (9.39) mpUHUMAIOT, KOTIa HAIPABJICHUS BPaICHUI MOMEHTOB M u IV p "Zop HE COBIAJAIOT, U "IUIIOC" - KOT1a COBIIAJAOT.
JlomyckaeTcst HanpshKeHue 7 ; OnpeaessaTh no hopmyiie

oo M—NP '(z—é'sp)
E z A, (9.40)

rae £ - pacCTOAHHE OT LICHTPa TAXKECTH apMaTyphl, pacnonomeHHoﬁ B paCTHHYTOﬁ 30HC CCUCHUS, IO TOYKU MPUIIOKCHUA paBHOﬂeﬁCTBYIOMCﬁ YCI/IHI/Iﬁ B
C)KaTOM 30HE OJICMCHTA,
E-"'.sp - pacCTOAHUC OT LHCHTPA TAKCCTH TOM XKe apMaTypbl 410 TOYKU MMPUIIOKCHUA YCUITHA Np .

I[J'ISI QJICMCHTOB PAMOYT'OJIBHOTO MOMEPECUHOI0 CCUCHUA TPHU OTCYTCTBUU (I/IJ'II/I 0e3 yqua) Cc)KaToM apMaTypbl 3BHAYCHUE £ OMMPEACIIATOT 110 (I)OpMy.TIC



= AN
z = .‘EED - ? . (941)

rjie X3 - BBICOTA CKATOH 30HBI, OMpesieNsemMas coraacHo 8.2.28 ¢ y4eToM JeHCTBHS YCHITHS TIPeIBAPHTENLHOTO 00KaTHs &V p.,
Jj1g 37IEeMEHTOB IPSIMOYTOJIBHOTO, TaBPOBOTO (C IMOJKOW B C)KaTOM 30HE) U JABYTaBPOBOIO IMOIEPEYHOIO CEYEHMsI JOIYCKAETCs 3HAYEHUE I NPUHHUMATh
paBabiM U, 74

Hanpsxenns O ; , onpeznensemsre o gopmynam (9.38), (9.40), He IOIHKHEI IPEBRIATh (K55 ~Tsp ).

Pacuer IpeaABapUTCIIBHO HAITPSXKCHHBIX ’KeJ1e300€TOHHBIX DJIEMEHTOB I10 }Ie(l)OpMaHI/ISIM

9.3.12 PacueT mpenBapuTEIbHO HANPSHKEHHBIX JIEMEHTOB 10 JeGOopManusM MPOU3BOIAT COTIacHO ykazaHuid 8.2.19-8.2.32 u ¢ y4eToM JOTOJTHHUTENBHBIX
ykazanui 9.3.13-9.3.15.

9.3.13 [NonHy0 KpUBU3HY M3THOAEMBIX MPEABAPUTEIIFHO HAMIPSHKEHHBIX AJIEMEHTOB Il BEIYMCIICHUSI MX TTPOTHOOB OMPEACISIOT 10 YKa3aHusM 8.2.24, npu
1 1 1
OTOM 3HAYCHUA KpUBU3H | r |y | r | 1 |7 )B dopmynax (8.140), (8.141) onpenensitor 1o ykazanusm 9.3.14 ¢ yaeToM yCHIIUS MPEIBAPUTEITHLHOTO 00KaTHSI.

HOHYCKaeTCH IIpyu OIIPCACIICHUN KPUBHU3HbI YIYUTBIBATH BIUAHUC I[e(bopMaHI/Iﬁ yYCaaKHu U IIOJ3Y4YECTH OeToHA B CTaguu NpEABaApUTCIbHOTO 00K aTHSL.

1
9.3.14 KpuBuzHy n3ru0aeMbIX MPeABapUTEIbHO HANPSIKCHHBIX DJIEMEHTOB , OT ACHCTBHS COOTBETCTBYIOLIMX HATPY30K ONPEEISIOT 110 Gopmyie

1 _ M—Np'é‘op
T (042

rae A - n3rubaronyii MOMEHT OT BHEIIHEH Harpys3Ku;

Np n Eop - YCUIIMEC TPEABAPUTCIIBHOT'O 00KaTHS U €T0 OKCHCHTPUCUTCT OTHOCUTCIBHO LECHTPA TAXKCECTU IPUBCACHHOT'O IMMOIICPCYHOI'O0 CCUCHU IJICMCHTA,



L) - u3rubHas KECTKOCTh MPUBEACHHOTO TOMEPEYHOr0 CEYCHHS 3JIEMEHTA, OmperelisseMas Mo ykazaHusM 8.2 Kak JUIsi BHEICHTPEHHO CHKATOTO YCHIIMEM
MPEABAPUTEIILHOTO 00XKATHS AJIEMEHTA ¢ YY€TOM M3TrH0aroero MOMEHTa OT BHEITHEH Harpy3ku (pucyHokK 9.3).

i 5
1o )
::\, <1 £y ﬁ-"':r"""ﬁfr.u.*d
N, £,
.—Irh— J P '.-T.E P rt'-‘
A, :
~ - ‘.--:?'
2
=
- 7 7V
/]

| W o7
{ 0.%
A _‘qq

T B T

1 - ypoBeHb LIeHTpa TSHKECTU IPUBEIEHHOTO 0e3 yueTa pacTSHYTON 30HbI OETOHA MONEPEYHOTO CEUCHMUS

Pucynok 9.3 - [IpuBeneHHOe momnepevyHoe ceueHue (a) U cxema HanpsHKeHHO-Ae(pOPMUPOBAHHOTO COCTOSIHUS U3rM0aeMOTO MpeBAPUTEIHLHO HATPSHKEHHOTO
3JIEMEHTA C TPelIMHaMH (6) IPH ero pacuere no Aehopmaiusam

9.3.15 KpuBu3ny u3rubaeMbIix MpeiBapUTEIbHO HAMPSHKEHHBIX 3JIEMEHTOB JIOMYCKAeTCs OMPENeNsITh 1Mo hopMyie

M-N, z,
E.s,red Azl —xyd o (9.43)

1
r



rjae £ p- pacCTOSHHUE OT TOUKU IPHIIOKECHUS YCUIINS IIPEIBAPUTEILHOTO 00KaTHsI IO TOUKU MPHIIOKEHUS paBHOACIHCTBYIOIIEH YCUIINA B CKATOH 30HE;
Z - PaCCTOSIHME OT LIEHTPA TSKECTH PACTAHYTOM apMaTyphl 10 TOUYKHU IPUIIOKEHUS PABHOICHCTBYIOIEH YCUIIUN B CKATOU 30HE;

X3y - BBICOTA CXKaTOM 30HBI C Y4C€TOM BJIIUAHUA NPCABAPUTCIIBHOTO o0XKaTus.

N

1+ £ .2

BricoTy cxaToil 30HbI ONPENEeNsOT KaK Uil U3rndaeMbIX 3JIEMEHTOB 0e3 MpeHanpsyKeHUs COrIacHo §.2.28 ¢ yMHO)KEHHEM 3HaYeHHs ¥ ; Ha M,

3HayeHusd £p M Z JAOIYCKAeTCd ONPENENsAThb, IPUHUMAsS PACCTOSIHUE OT TOYKU IPUIIOKEHUS PaBHOJCHCTBYIOLIEH YCHIMI B C)KaTOW 30HE 10 Hauboiee

C’KAaTOro BOJIOKHA CEeUeHHs paBHbIM U, 34p .

OnpenesieHue KPUBU3HBI MTPEABAPUTEIHHO HANIPSHKEHHBIX AJIEMEHTOB HAa OCHOBE HEJTMHEHHOU eopMarimoHHON MOIenn

9.3.16 [TonHyI0 KpUBU3HY M3rHO0AEMBIX TIPEIBAPUTEIHLHO HAMPSHKEHHBIX JIEMEHTOB HA ydacTKaxX 0e3 TPEIIMH B PACTSHYTOM 30HE CEUEHUS OMPEIEISIIOT 10
dbopmyre (8.140), a Ha ydacTKax ¢ TpEIIMHAMU B PaCTSIHYTOU 30HE ceueHus - 1o dopmyie (8.141).

3HavyeHUs KpUBH3H, BXoaamux B popmyisl (8.140) u (8.141), onpenensitoT U3 pemeHust cuctembl ypaBHeHUH (9.26) - (9.34) ¢ yuerom ykazanuit 9.2.13. Ilpu
ATOM Ui AJIEMEHTOB C HOPMAJIBHBIMU TPEUIMHAMH B PACTSHYTOW 30HE HANpsHKCHHWE B HANpsAracMol apMmaType, NepeceKarolled TPEUIHMHBI, ONpPEACsIIOT 10

bopmyie

E.sz' s
= tE g |V
W oo r , (9.44)

a B HEHamNpsraeMou apMarype

Rt
Towy (9.45)



1

L il )
s1 fore
1+ 08 S0JAE
E5i( )
3nech £ f)cre - OTHOCUTENBHAS JeopManus pacTAHYTOH apMaTyphl B CEYEHUH C TPEIIMHON OT ACHCTBMS BHEIIHEH Harpy3ku cpasy Hocie oOpa3oBaHUS
TPELLIHH;

e (9.46)

251 f) - yCPEITHEHHBIE OTHOCUTEIbHBIE e(OpMaLUU PACTIHYTON apMaTyphl, IEPECEKaIOIIeH TPEIINHbI, B PACCMAaTPUBAEMOM CTaiuy;

£ spi - OTHOCHUTEINBHAS 1e(hopMalys IPEJBAPUTEILHOTO HAPSKEHUS apMaTypBl.

[Ipu ompenienieH KPUBU3HBI OT HEMPOJOJDKUTENBHOTO JEHCTBUS Harpy3Kd B pacueTe HCIOJIb3YIOT JuarpaMMbl KpaTKOBPEMEHHOTo Je(hOpMUPOBAHUS
C)KaTOTo U pacTSIHyTOro OETOHa, a MPH ONpPeAeIeHUH KPUBU3HBI OT MPOJAOJIKUTEIBHOTO EHCTBHS HArpy3KH - TMarpaMMbl JIUTENbHOro AehopMupoBaHus 6eToHa
C PACYETHBIMU XapaKTEPUCTUKAMM IS IPEAEIIBHBIX COCTOSSHUM BTOPOU TPYIIIIBI.

10 KoHCTpYKTUBHBLIE TpeOGoOBaHUA

10.1 O0uue mo10:KeHUA
10.1.1 /Ins oGecnieuenus: 6€30MaCHOCTH M SKCIUTyaTallMOHHOM MPUTOJAHOCTH OETOHHBIX U JKeJIe300€TOHHBIX KOHCTPYKIMI MOMUMO TpeOOBaHHM K pacyery
CIICYeT TAKXK€E BBITIOJHATh KOHCTPYKTHBHBIC TPEOOBAHHSI K TEOMETPUICCKAM pa3MepaM U apMUPOBAHHIO.

KOHCTPYKTI/IBHBIC Tpe6OBaHI/I$I YCTaHAaBJIMBAKOT JIA TCX CJIIYYaC€B, KOTAa: paCcdCTOM HE MPCACTABJEICTCS BO3MOKHBIM JOCTATOYHO TOYHO M OIIPCACICHHO
MMOJIHOCTBIO TaPAHTUPOBATH CONIPOTUBJICHNEC KOHCTPYKIINH BHCIITHHUM HArpy3kam U BO3,[[CI\/'ICTBI/I$IM;

KOHCTPYKTUBHBIC Tpe6OBaHI/I$I ONpCACIIAOT 'PAHUYHBIC YCIIOBHS, B ITPEACIIAX KOTOPBIX MOT'YT OBITh HCITOJIb30BaHbI NPUHATBIC PACYCTHBIC MMOJIOKCHUS

KOHCTPYKTHUBHBIC Tpe6OBaHI/I$I 00eCcneunBalOT BBIMOJHEHHE TCXHOJIOIUU U3TOTOBIICHHS OCTOHHBIX U YKeJIe300€ TOHHBIX KOHCTPYI(HHﬁ.



10.2 TpeGoBanusi K reOMeTPUYECKHM pa3zMepam
10.2.1 T'eomeTpuyeckre pazMepsl OCTOHHBIX U KEI€300€TOHHBIX KOHCTPYKIHH TOJKHBI OBITH HE MEHEE BEIMYHMH, 00SCTICYHMBAIOIINX:

BO3MO’KHOCTh Pa3MeEIICHHUS apMaTyphl, aHKEPOBKU U COBMECTHOM pabOThI ¢ 6eTOHOM, ¢ yueToM TpeboBanuii 10.3;
OTpaHUYEeHNE THOKOCTH CXKATHIX 3JIEMEHTOB;

TpedyemMble MokazaTesu kauecTBa 6etona B koHcTpykiuu (OCT 13015).

10.2.2 Pa3mephbl cedeHni BHEIIGHTPEHHO C)KATBIX 3JIEMEHTOB JUTsI 00ECTICUSHHSI UX JKECTKOCTH PEKOMEHIYeTCsl IPHHUMATh TAKUMH, YTOOBI X THOKOCTh S B

JF00OM HAITpaBJICHUN HE MPEBBIIIANA:
200 - m1sg sxene300€TOHHBIX DJIEMEHTOB;
120 - 11 KOJIOHH, SBJISIOIIMXCS DJIEMEHTAMU 3JaHNMH;

90 - q1a GETOHHBIX DJIEMEHTOB.

10.2.3 B KOHCTPYKIHMSX 31aHUN U COOPYKEHUM CIeAyeT MpeayCcMaTpUBaTh UX Pa3pe3Ky MOCTOSIHHBIMHU U BPEMEHHBIMU TEMIIEPATypHO-YCaA0YHBIMU LIIBAMH,
paccTOsiHUA MEXAY KOTOPHIMHU Ha3HAYalOT B 3aBHUCHUMOCTH OT KJIMMATHYECKUX YCIOBHM, KOHCTPYKTUBHBIX OCOOCHHOCTEH COOpY:KEHUSs, MOCIEI0BaTEIbHOCTU
MIPOM3BOJICTBA PAOOT U T.II

HpI/I HepaBHOMepHOﬁ 0CaJKe (1)YHI[8.MGHTOB CJICAYCT IIpeAYyCMATpUBATh Pa3ACIICHUC KOHCTPYKI_II/Iﬁ 0CaaA04YHbIMHU IIIBAMU.

10.3 TpeOoBaHMsA K apMUPOBAHUIO

Sawummuwiii cioii bemona



10.3.1 3amuTHbIi c10if 6eTOHA 10JKEH 00ecTIeunBaTh:

COBMECTHYIO pabOTy apMaTypbl C OETOHOM;

aHKEPOBKY apMaTypbl B OETOHE U BO3MOXHOCTh YCTPOMCTBA CTBIKOB apMAaTYPHBIX 2JIEMEHTOB;

COXPAaHHOCTh apMaTypbl OT BO3/IEHCTBUI OKpY»Katolel cpe/ibl (B TOM YHCIIe IPU HAIMYUHU arpecCUBHBIX BO3JIEHCTBUI);

OTHECTOMKOCTb KOHCTPYKIUH.

10.3.2 TommmuHy 3alIUTHOTO CJIOS OETOHA ClIeAyeT MPUHUMATh MCXOAS M3 TPeOOBaHWI HACTOSIIETO pasfeiia ¢ yIeTOM POJIM apMaTypbl B KOHCTPYKIHSX
(pabouas WM KOHCTPYKTHBHAS ), TUIIA KOHCTPYKIMH (KOJOHHBIL, TUIUTHI, OAJIKH, 3JIEMEHThI (PYHAaMEHTOB, CTEHBI U T.II.), AMAMETpa U BUJa apMaTypBbl.

MuHuMalTbHBIC 3HAYCHHSI TOJIIHUHBI CJI0si 0eToHA padoyveil apMarypsl (B TOM YHCJIE apMaTypbl, PacloJIOKEHHOW Y BHYTPEHHHUX T'PaHEH TOJIBIX JIEMEHTOB
KOJIBIIEBOTO MJIM KOPOOYATOTO CeUeHHUs ) cleayeT mpuHuMath o tabdmuie 10.1.

Ta6mua 10.1

N YcnoBust SKCIUTyaTalli KOHCTPYKIMNA 3/1aHUi TonmiyHa 3aUTHOTO €0
I 0eToHa, MM, HE MEHee
.

1 | B 3aKkpbIThIX HOMEUIEHHUSIX IPU HOPMAJIbHOM U IOHMKEHHON BIAKHOCTH 20

2 | B 3akpbITBIX MOMEUIEHUSX MPHU MOBBIIIEHHONW BIAKHOCTH (IIPU OTCYTCTBHH 25

JAOIIOJIHHUTCIIBHBIX 3allIUTHBIX MepOHpHHTHﬁ)

3 | Ha oTkpeiToM Bo3ayxe (IpuU OTCYTCTBMM JIOTOJHUTENBHBIX 3alIUTHBIX 30
MEpONpPUATHIT)




4 | B rpyHre (Ipu OTCYTCTBUHU JOIOJIHUTENIBHBIX 3aLUTHBIX MEPONPUATHI), B 40
¢byHIaMeHTaxX Ipy HATMYAW OETOHHOW MOJIrOTOBKU

Jl1st COOpHBIX DJIEMEHTOB MUHUMAJIbHBIC 3HAYCHHs TOJIIIMHBI 3AIIUTHOTO CI0si OeToHa pabouelt apMaTypsl, ykazanHbsie B Tabnuie 10.1, ymeHbmaoT Ha 5
MM.

I[J'ISI KOHCTPYKTHBHOﬁ apMaTypbl MUHUMAJIbHBIC 3HAUYCHHW A TOJIIHWHBI 3alllUTHOTIO CJIOA OeroHa IMPpUHHUMAIOT Ha 5 MM MEHBIIIE II0 CpaBHCHHIO C Tpe6yeMI)IMI/I
JUTsl pabodeil apMaTyphl.

Bo Bcex ciyyasx TONIIUHY 3alIUTHOTO €105l OETOHA CleAyeT TakKe MPUHUMATh HEe MEHee TuaMeTpa CTepKHs apMarypsl 1 He MeHee 10 MM.

B 01THOCTOMHBIX KOHCTPYKIMAX W3 JIETKOTO M MIOPHU30BAHHOTO OETOHOB KJlaccoB B7,5 W HWKE TOJNIIMHA 3alIUTHOTO CJIOS JO0JDKHA COCTaBIATh HE MeHee 20
MM, a JiUIsl HAPY>KHBIX CTEHOBBIX TaHesel (6e3 (akTypHOro ciosi) - He MeHee 25 MM. B 0HOCTOMHBIX KOHCTPYKIMSIX U3 SYEUCTOro O€TOHA TOJIIWHA 3alTUTHOTO
CJI0S1 BO BCEX CIy4YasiXx MPUHUMAETCSI HE MEHee 25 MM.

10.3.3 ToumuHa 3aUTHOTO CJI0sI 0€TOHA y KOHIIOB MPEIBAPUTEIHLHO HANPSDKEHHBIX 3JIEMEHTOB Ha JUTMHE 30HBI Iepeaaun Hanpspbkenui (cMm. 9.1.11) nomkHa
COCTaBJIATh HE MeHee 3¢ u He MeHee 40 MM - JUIsl CTEpKHEBOU apMaTypsl U He MeHee 20 MM - U1 apMaTypHbIX KAHATOB.

JlomyckaeTcst 3alIMTHBIN CII0M OeToOHA CeYeHHs Y OMOpPHI JJIs HAmpsraeMoi apMaTypbl ¢ aHKepaMu U 0e3 HUX MPUHUMATh TaKUM K€, KaK Uil CEUCHUs B
MpoJieTe AJisl MpeAHANPSKEHHBIX AJIEMEHTOB C COCPEIOTOUYECHHOM Meperavyell ONMOPHBIX YCHIIMHM MPHU HAJIMYUK CTAJIbHOM OTIOPHOM JIeTalyu U KOCBEHHOW apMaTypbl
(cBapHBIX MOMEPEYHBIX CETOK MIIM OXBATHIBAIOIIMX MPOA0JIbHYIO apMaTypy XOMYTOB), YCTaHOBJICHHBIX COTJIacHO ykazaHusM 1.10.3.20.

10.3.4 B anemeHTax ¢ HampsiraeMoil mpoJ0JIbHON apMaTypol, HATSArMBaeMoil Ha OETOH M pacroyiaraeMoi B KaHallaX, pACCTOSIHUE OT MOBEPXHOCTH AJIEMEHTa
710 TIOBEPXHOCTU KaHala ClieqyeT NpUHUMAaTh He MeHee 40 MM U HE MeHee IIUPUHBI (IUamMeTpa) KaHala, a 10 OOKOBBIX I'paHell - He MEHee MOJOBUHBI BHICOTHI
(nnametpa) kaHana. [Ipu pacmonokeHUU HaIpsraeMoil apMaTyphbl B Ma3ax WIM CHapY)KHU CEUEHHUs dJIEMEHTa TOJIIIMHA 3al[UTHOTO cliosi OeToHa, o0pa3yeMoro
MOCJIEYIOLTUM TOPKPETHPOBAHUEM MM MHBIM CIIOCOOOM, CleyeT MpUHUMAaTh He MeHee 20 MM.

Munumanvhvie paccmosanus mexcoy CMepICHAMU apMamypbl

10.3.5 MunumanbHbIe pacCToAHHUA B CBECTY MCKAY CTCPIKHAMU apMaTyphl CICAYCT IPUHUMAThL TAKUMH, 4YTOOBI 00CCIICYUTD COBMCCTHYIO pa60Ty apMaTyphl €
OCTOHOM M KaueCTBEHHOE U3rOTOBJICHUE KOHCTPYKHHﬁ, CBsA3aHHOC C YKHaI[KOﬁ " YIUNIOTHCHUCM OeTOHHOMI CME€CH, HO HC MCHEC HaKOOJIBIIIEro AnaMeTpa CTCPIKHA,



a TaK)KC HC MCHECC!

25 MM - IpY TOPU30HTAITBHOM WJIA HAKIIOHHOM TTOJIOKEHUH CTePKHEW Ipu OETOHMPOBAHHH - JJISl HIDKHEW apMaTyphl, pacrioyoKEHHON B OJIMH WX JIBA PAJIA;

30 MM - TO e, Uil BEpXHEW apMaTyphl;

50 MM - TO ’Xe, TIPH PACIIOJNIOKEHUH HIDKHEW apMaTypbl Oosiee 4eM B /Ba psija (KpoMe CTep)KHEH JBYX HIDKHUX DPSIJIOB), a TaKKe TPU BEPTHKATLHOM
MOJIOKEHHUHU CTepKHEHN Npu OETOHUPOBAHUH.

[Ipu cTecHEHHBIX YCIOBHSX JOMYCKAeTCsl pacrojaraTh CTEpXHHU TpyIamMu - mydykamu (0e3 3a3opa Mexay HuMH). [Ipu 3TOM paccTosiHUS B CBETY MEXIY
My4KaMU JOJIKHBI OBITh TaKKe HE MEHEee MPUBEIECHHOIO JUaMeTpa CTEPXHs, SKBUBAJIEHTHOTO MO IUIOMIAIM CEUYEHHUs ITydKa apMarypbl, IPUHUMAEMOTO PaBHBIM

- st rpe &z - IMaMETp OJHOTO CTEPKHS B MydKe, # - YMCIIO CTEPIKHEH B ITyuKe.
IIpodonvroe apmuposanue

10.3.6 B xene300€TOHHBIX AJ€MEHTaX IUIONMIalb CEYCHHS MPOJOJBLHON PACTAHYTOM apMaTrypbl, a TakKKe CXaTOW, eciau oHa TpeOyeTcs Mo pacuery, B

MPOLIEHTaX OT IUIONIA/IM ceueHUs: OeTOHa, paBHOW MPOU3BEICHUIO IIUPHUHBI MPSIMOYTOJIBHOTO CEYEHUsI TUO0 IIUPUHBI pedpa TaBpoBOro (ABYTAaBPOBOIO) CEUEHUS
A

= LI 0
= (i}
Ha pabouy0 BBICOTY CCUCHHSI, s by CIIEyeT IIPUHUMATH HE MEHEE:

In
— < o
0,1% - B H3FH6aCMBIX, BHeueHTpeHHO paCTﬂHYTBIX DJICMCHTAaX U BHeueHTpeHHO CXKaThbIX DJICMCHTAaXxX HpI/I FH6KOCTI/I - 17 (,I[J'IH HpHMOYFOHBHBIX CCUCHUU

i
— 4=y,
P

i i
0,25% - BO BHEIICHTPEHHO CKATHIX ANEMEHTaX MPU THOKOCTH 2 87 (1st MPSMOYTONBHBIX CEUEHUN E 2 25);

UL IIPOMEKYTOUHBIX 3HAYCHUM THOKOCTH 3JIEMCHTOB 3HAUCHUE K 5 OIIPECACIIATIOT IO UHTCPIIOJIALNH.

B snemenTax ¢ I'IpOI[OJ'IBHOﬁ apMaTypoﬁ, pacnonomeHHoﬁ PaBHOMCEPHO IO KOHTYPY CCUCHUS, 4 TAKIKC B ICHTPAJIbHO PACTAHYTBIX 3JICMCHTAX MUHUMAJILHYTO



Iiomiaab CCUYCHUSA Bceﬁ HpOI[OHLHOﬁ apMaTprI CJ'ICZ[yeT HpI/IHI/IMaTB BABOC 60HBH1€I>’I y1(a3aHHbIX BBIIIIC 3Ha‘-IeHI/If/'I N OTHOCHUTH €€ K HOHHOﬁ Iiomaan CCYCHUA
OeroHa.

10.3.7 B 6eTOHHBIX KOHCTPYKIHSX CIEIYET MPeyCMaTpUBaTh KOHCTPYKTHBHOE apMHUPOBAHHUE!
B MECTaX PE3KOro U3MEHEHHUsI pa3MEPOB CEYEHUS NIEMEHTOB;
B OETOHHBIX CTEHAX MO/ M HaJl IpOeMaMH;

BO BHELIEHTPEHHO CKATBIX DJIEMEHTAX, PACCUYMTHIBAEMBIX IO TPOYHOCTH 0e3 yueTa paboThl pacTSIHYTOTO OETOHA, y TpaHeH, TJie BOSHUKAIOT PAacTsTHBAIOIIIE
HaNpPsDKEHUS; IPU 3TOM KO3 (OULIMEHT apMUpOBaHus H ; TpuHUMaroT He MeHee 0,025%.

10.3.8 B xene300eTOHHBIX JIMHEHHBIX KOHCTPYKIMSAX U ITUIMTAX HAWOOJIBIINE PACCTOSHHUS MEXKIY OCSIMH CTEep)KHEH MpPOJOJIBHOW apMaTyphl,
obecreunBaromnue 3h(HEeKTUBHOE BOBJICUEHHWE B pabOTy OETOHA, paBHOMEpPHOE pachpeleiieHHue HampshKeHUH U nedopmarinid, a Takke OTrpaHUYCHHUE IIHPUHBI
PaCKpPBITUS TPELIUH MEXIY CTEPKHSIMU apMaTypbl, TOJDKHBI ObITh HE OoJiee:

B K€J1€300€TOHHBIX OaKax M IIUTaxX:

200 MM - mpH BBICOTE MOTMEPEYHOTO ceueHus # 150 mwm;

1.5% 11 400 MM - IpH BBICOTE MOTIEPEYHOTO cedeHus 4 > 150 MMm;

B K€J1€300€TOHHBIX KOJIOHHAX:

400 MM - B HAIIPaBIIEHUH, IEPIICHANKYIIPHOM IIIOCKOCTH U3TH0a;
500 MM - B HampaBJICHUM TUIOCKOCTH U3rHoa.

B >xene300eTOHHBIX CTeHaX PACCTOSIHHS MEXKAY CTEpKHSIMH BEPTHKAIbHON apMmaTypbl NpuHHMaioT He Oonee 2 u 400 MM (£ - TONIIMHA CTEHBI), a
TOPU30HTANBHOM - He Ooniee 400 MM.

10.3.9 B 0ankax u pebpax mupuHoit 6osee 150 MM 4nCIO MPOAOIBHBIX pab0UYMX PACTAHYTHIX CTEP’KHEH B MOMEPEYHOM CEYEHUU JIOJKHO OBITh HE MEHee
nByx. [Tpu mmpune snementa 150 MM 1 MeHee JOMYCKaeTCs YCTaHABJIMBAThH B MONEPEYHOM CEUEHUU OJMH MPOJOJIbHBINA CTEPIKEHb.



10.3.10 B Ganikax 710 OMOPHI CIEAYET JOBOJUTH CTEPKHH MPOJIOJIBHON padodeil apMaTyphl C MIIOMIAIBI0 CEUCHHS HE MeHee 1/2 mutommany ceueHust CTEPKH eit
B [IPOJIETE U HE MEHEE JIBYX CTEPIKHEH.

B rmumrax 10 omopsl cieayeT TOBOJUTH CTEPKHH MPOJOJIbEHON padoyeid apMaTypsl Ha | M IIMPHUHBI TUTMTHI C TUIOMIABIO CeUeHUs HEe MeHee 1/3 mormanu
CEUEHUs CTEpyKHEN Ha | M IIMPUHBI IIUTHI B IIPOJIETE.

Ilonepeunoe apmuposanue

10.3.11 IMomepeunyro apMmaTypy cleAyeT YCTaHABJIMBATH UCXOMS U3 pacdyeTa Ha BOCIPHUATHE YCHIIWH, a TaKKe B IEISIX OTPAHUYCHHS Pa3BUTHS TPEIIHH,
yAepKaHUs MPOJOTBHBIX CTEPKHEN B TPOESKTHOM TOJIOKEHUU U 3aKPETUICHUsI UX OT OOKOBOTO BHIITYYUBAHUS B JTIOOOM HAIPABJICHHUH.

[Tonepeunyro apMaTypy yCTaHAaBIMBAIOT y BCEX MIOBEPXHOCTEH Ke1e300€TOHHBIX JIEMEHTOB, BOJIN3M KOTOPBIX CTAaBUTCA MPOJIOJIbHAS apMaTypa.

10.3.12 IlnameTp momepeyHoi apMaTypbl (XOMYTOB) B BSI3aHBIX KapKacaxX BHEUEHTPEHHO CXKATHIX DJIEMEHTOB NMPUHUMAIOT He MeHee 0,25 HamOoibIiero
JaMeTpa IpoJO0JIbHOM apMaTypsl U HE MEHee 6 MM.

JlnameTp momnepedHoil apMaTyphl B BSI3aHBIX KapKacax U3ri0aeMbIX 3JIEMEHTOB IPUHUMAIOT HE MEHee 6 MM.

B cBapHBIX KapKkacax AuaMeTp MONEpPedHoil apMaTyphl MPUHUMAIOT HE MEHEee JHaMeTpa, YCTAaHABIMBAEMOTO U3 YCIOBHSI CBApKH C HAaMOOJBIIUM JHaMETPOM
MIPOJIOJILHOM apMaTyphbl.

10.3.13 B >kene300eTOHHBIX IeMEHTaX, B KOTOPBIX MOINepeyuHas cuja Mo pacyeTy He MOKET ObITh BOCIPUHSATA TOJBKO OETOHOM, CIEIyeT MpeaycMaTpUBaTh
YCTaHOBKY MOIIEPEYHOi apMaTypsl ¢ mmaroM He Gonee U.5%; u ne Gonee 300 M.

B cromHeIix mmrax, a Tak:ke B 4acTopeOpHUCThIX miuTax BeicoToi MmeHee 300 MM u B Gankax (pebpax) BeicoTol MeHee 150 MM Ha yyacTKax JIeMeHTa, TIe
MoTNepeyHasi cuja 1o pacyeTy BOCIPUHUMAETCS TOJIBKO OETOHOM, MOTIEPEYHYIO apMaTypy MOKHO HE yCTaHABJINBATh.

B Gankax u pebpax BbicoToi 150 MM u Oouiee, a Takke B 4acTOpeOpHUCThIX IuMTax BbicoToi 300 MM 1 GoJjiee, Ha ydacTKax 3J€MEHTa, IJie MolepedHas cuia
110 pacyeTy BOCHPHHUMAETCS TOJILKO GETOHOM, CIIELYET TIPEAyCMaTpUBaTh YCTAHOBKY TIONIEPEYHOM apMaTyphl ¢ maroM He 6onee U.75%7 n ne 6oee 500 mm.

10.3.14 Bo BHEIEHTPEHHO CKaThIX JIMHEWHBIX AJIEMEHTaX, a TAKXKE B U3rH0AeMbIX JI€MEHTaxX MPU HATMYMK HEOOXOIMMOM MO pacueTy C:KaToW MPOJ0JIbHOM
apMaTypbl B LIEJAX MPEJOTBPAIlEHHs] BBITyYUBAHU MTPOJOJIBHOM apMaTyphl ciellyeT YCTaHABIMBATh MOMEPEYHYI0 apMaTypy C 1arom He 6ojiee 154 1 He Ooiee
500 MM (& - qMameTp cxKaTol MPOJOIBHON apMaTyphl).



Ecnu mnomanb cedeHus: cxxaTol MpOJOJILHOW apMaTyphl, YCTAaHABIMBAEMON y OJHOW M3 TpaHel anmemeHTa, 6osee 1,5%, monepeunyro apMaTypy clieayer
yCTaHaBJIMBATh C 1arom He 6osee 104 u He Oonee 300 M.

10.3.15 KoHcTpyKiusi XOMYTOB (IIOTIEPEYHBIX CTEP)KHEH) BO BHEICHTPEHHO CXKATBHIX JIMHEHHBIX 3JEMEHTaX JOJDKHA OBITh TakoW, YTOOBI MPOJOJILHBIC
cTepkHU (10 KpaiiHEeW Mepe depe3 OJWH) pacIojiarajiuch B MECTaxX IeperuOoB, a 3TH meperuObl - Ha paccTosHUM He Oosee 400 MM no mmpuHe rpanu. [Ipu
mpuHe rpanu He 6osee 400 MM M yMcie MPOJOJBHBIX CTEPXKHEH y 3TOM rpaHu He 0oJiee YEeThIPEX JOIMYCKAeTCsl O0XBAaT BCEX IPOJOJBHBIX CTEpIKHEH OJAHUM
XOMYTOM.

10.3.16 B snemenTax, Ha KOTOpPBIE ACHCTBYIOT KPYTSIIIME MOMEHTHI, ITOTIEpedHas apMarypa (XOMYThI) JODKHA 00pa30BBIBATh 3aMKHYTHIN KOHTYD.

10.3.17 [lomepeunyto apMaTypy B IUITUTaX B 30HE NMPOJABIUBAHHS B HANPABICHUH, TIEPIICHIUKYISIPHOM CTOPOHAM PAcYETHOTO KOHTYpA, YCTaHABIHMBAIOT C

iy iy

marom He 6onee 1/3%u me 6onee 300 mm. CTepykHu, OIMKalIIMe K KOHTYPY IPY30BOH ILIOIIA/IM, PACHIONATAOT HE OIIMKE 3 M He jlaiee T, OT 5TOTO KOHTYpa.

I[Ipu 5TOM IIMpPUHA 30HBI OCTAHOBKH MONEPEYHOM apMaTypsl (OT KOHTYpa I'Py30BOMH ILIONMIAAK) JOJDKHA OBITh He MeHee L4y . JlomyckaeTcs yBeaMYeHHE Inara

nonepeyHoii apMarypsl 10 11 2% . TIpu 5ToM clemyeT paccMaTpuBaTh HanbOJIEe HEBBITOIHOE PACHIONOKEHUE TIMPAMHUIBI TPOIABIMBAHKS M B PACUETE YIUTHIBATH
TOJIBKO apMaTypHbIe CTEP)KHH, IEPECEKAIONINE TUPAMUTY TPOIaBINBAHHUS.

PaccTostHus Mexxy CTepKHSIMU MOMEPEYHOM apMaTypbl B HallpaBJICHUHU, MapajieIbHOM CTOPOHAM pacueTHOI0 KOHTypa, MPUHUMAIOT He Oosiee 1/4 minHbI
COOTBETCTBYIOIIEH CTOPOHBI PACYUETHOTO KOHTYpA.

10.3.18 PacueTHyto momnepeyHyo apMaTypy B BHAE CETOK KOCBEHHOTO apMHUPOBAHUS MPU MECTHOM CXKATHH (CMSTHH) PAcIoyiaraloT B Mpe/eiax pacueTHOMN

miomand <% wax (8.1.43). ITpH pacronokeHNN rpy30B0ii IUIOMAIN y Kpas 3eMEHTa CETKM KOCBEHHOTO apMUPOBAHHS PACIIOaraoT Mo IIOMAIH C Pa3sMepaMy B
Ka)KJIOM HaIlpaBJICHUU HE MEHEE CyMMBI JIByX B3aMHO MEPIEeHIUKYISIPHBIX CTOPOH IPY30BOii miomaau (pucyHok 8.9).

IIo rJIy6I/IHC CCTKHM paciiojararoT:
IIpHU TOJIIIHUHE 3JICMCHTA Ooee YABOCHHOTO 00IBIIETO pasMcepa pr30BOI>i miomazay - B MMpeaciax yIBOCHHOI'O pa3sMepa pr30BOI>i Iiomaau,
IIpH TOJIMIHUHE 3JICMCHTAa MCHEC YIBOCHHOT'O 0OJIBIIIETO pa3Mepa pr30B01>i rmjiomiaau - B rmpeaecjaax TOJIIHUHBI 3JICMCHTA.

10.3.19 HonepeqHa;I apMmarypa, NpeayCMOTpCHHAaA IJId BOCHPUATUA TOICPCUHBIX CUJI U KPYTAINIUX MOMCHTOB, HOJIZKHA MMCTb HAACKHYIO aHKCPOBKY ITO
KOHIaM IIYTCM MPUBAPKH UJIK OXBATa HpO,HOHBHOﬁ apMaryps.l, O6CCH€‘-II/IB8.IOIJ_IYIO PaBHOIIPOYHOCTD CO€AMHEHUN U Honepequﬁ apMaryphbl.



10.3.20 Y KOHIIOB MpeABApPUTEIbHO HANPSIKEHHBIX AJIEMEHTOB JIOJDKHA OBITH YCTAHOBJICHA JOTOJHMUTENbHAs IONEpeyHas WIM KOCBEHHas apMmarypa
(cBapHBIE CETKH, OXBATHIBAIOLIUE BCE MPOOJILHBIE CTEPKHHU apMaTypbl, XOMYTHI U T.II. ¢ marom 5-10 cM) Ha anuHe ydyactka He MeHee 0,6 JUIMHBI 30HbI NTepeaun

TIpeIBAPUTENHHOTO HANIPIKEHUs {p, a B 2IeMEHTax U3 JIErkoro 6eToHa kimaccos B7,5-B12,5 - ¢ marom 5 cM Ha [JyiMHe ydacTka He MeHee {p u He MeHee 20 cM uIs

2JIEMEHTOB C ApMaTypoOM, HE UMEIOLIEN aHKEPOB, a IPU HAJIMYUHA aHKEPHBIX YCTPOWCTB - HA y4aCTKE, PABHOM JBYM JJIMHAM ITHX YCTPOWCTB. Y CTaHOBKA AaHKEPOB
y KOHIIOB apMaTyphbl 00s3aTeabHa AJIs apMaTypbl, HaTSATMBaeéMOM Ha OETOH, a TaKKe JJIsl apMaTyphl, HATSTMBAEMOI Ha YOI, IPU HEJOCTATOYHOM €€ CLEIIEHUH
¢ 6eToHOM (TTIaIKO¥ TPOBOJIOKH, MHOTOTIPSIAHBIX KaHATOB), IPHU 3TOM aHKEPHBIE YCTPOHCTBA JOJDKHBI 00eCIIeUnBaTh HA/ICKHYIO 33JIeTIKy apMaTypbl B OeTOHE Ha
BCEX CTaJMsX €€ paboThI.

[Ipn npumMeHeHNH B KauecTBE HanpsAraeMoi padoueil apMaTypsl BHICOKOIIPOYHON apMaTypHOI MPOBOJIOKH MEPHOIUUECKOT0 Mpoduis, apMaTypHbIX KaHATOB
OJIHOKpPaTHOM CBUBKH, TOPSAYEKATAaHOW M TEPMUYECKH YIPOUYHEHHOM CTEpPKHEBOW apMaTryphl MEPHOJUYECKOro Npo¢uiis, HaTATMBaeMOW Ha YIOpPBI, YCTaHOBKA
aHKEPOB Y KOHIIOB HalpsIraéMbIX CTEpKHEH, Kak MpaBUIio, He TpeOyeTcs.

Amnkepoexa apmamypol

10.3.21 AHKEpOBKY apMaTyphl OCYIIECTBIISIIOT OJTHAM M3 CIEIYIOIINX CITIOCOOOB MIIA MX COYETAHUEM:

B BUJIC IIPSIMOTO OKOHYAHMSI CTEPKHsI (IpsAMasi aHKEPOBKa);

¢ 3aru0OM Ha KOHIIE B BUJIE KPIOKa, OTruba (JIanmKku) WK MeTiu (TOJbKO NI HeHAIpsATaeMOM apMaTyphl);

C NPUBAPKOI UM yCTAaHOBKON MONEPEUYHbIX CTEP)KHEH (TOJBKO I HEHAIIpsIraeMol apMartypsl);

C IPUMCHCHUEM CIICHUAIBHBIX aHKCPHBIX YCTpOﬁCTB Ha KOHIC CTCPIKHA.

10.3.22 I1psimyr0 aHKEpOBKY M aHKEPOBKY C JIAIKaMU JOIMyCKAeTCs MPUMEHSITh TOJIBKO ISl apMaTyphl mepuoaudeckoro npoduis. s pacTsHyThIX TIaJIKuX
CTepXKHEH cleAyeT npeaycMaTpUBaTh KPIOKH, METIH, IPUBAPEHHBIE ONIEPEYHbIE CTEPHKHH W ClelMaibHble aHKePHbIE YCTPONCTBRA.

HaHKI/I, KPIOKM MU TICTIIM HE PCKOMCHAYCTCA IMNPUMCHATH I aHKECPOBKHU c)KaTou apMaTypbl, 3a HCKIIIOYCHUCM rJIagKou apMartypbl, KOTOpass MOKCT
NOoABCPraThbCA paCTIXKCHUIO ITPHU HEKOTOPLIX BO3MOKHBIX COUCTAHUAX HAT'PY3KHU.

10.3.23 [Ipu pacuere JUIMHBI AaHKEPOBKU apMaTyphl CIIEAyeT YUYUTHIBATh CIIOCOO aHKEPOBKH, KJIacC apMaTypbl U €€ IpoQuiib, IMaMeTp apMaTyphbl, IPOUYH OCTh
0eTOHa U ero HanpsPKEeHHOE COCTOSIHHE B 30HE aHKEPOBKH, KOHCTPYKTUBHOE PEIICHUE 3JIEMEHTA B 30HE aHKEPOBKH (HaIMYKe MOTePEeYHOM apMaTypbl, HOJOXKEHHUE
CTEpKHEHN B CEUECHUH JIEMEHTA U JIp.).



10.3.24 ba3zoByto (OCHOBHYIO) JJIMHY aHKEPOBKH, HEOOXOAMMYIO JUIS MEpPEladyd YCHIIHMS B apMaType C IMOJIHBIM pacyeTHBIM 3HAYCHUEM COIPOTHBIICHHUS
£, na 6eToH, onpenensoT no Gopmysie

R.SIA.S

Oean ~ :
R&ond Lo

El

(10.1)

rne 4 u ¥; - COOTBETCTBEHHO ILIOMIAAb MONEPEYHOTO CEYEHHsS AHKEPYEMOTO CTEPKHS apMarypbl M IIEPHMETP €ro CEYEHHMS, ONpeAesseMbIe IO
HOMUHAJILHOMY JUAMETPy CTEPIKHS;

Rpond - PACIETHOE CONMPOTUBJIEHUE CLETUICHUS apMATyphl ¢ 6ETOHOM, IIPUHUMAEMOE PABHOMEPHO PACTIPENEIEHHBIM 10 UTHHE AHKEPOBKU M OIPEENSIEMOE
o dhopmyie

Rpond =M1 72" Rpe (10.2)

31ech fps - paCUETHOE COMPOTUBJIEHUE GETOHA 0CEBOMY PACTIKEHHUIO;

71 - KOOQPHUIMEHT, YIUTHIBAIONIHMIA BIIMSIHAC BUIA TIOBEPXHOCTH apMaTyphl, IPUHIMAEMBbI PABHBIM:
JUTsl HeHAIIPSIraeMOW apMaTyphl:

1,5 - s rmagkoi apMartypsl;

2,0 - g xononHoAehOpMHUPYEMOI apMaTyphl MEPUOIUIECKOTO PO DUIIS;

2,5 - 1151 ropsiYeKaTaHOW ¥ TEPMOMEXaHMYECKH 00pabOTaHHOW apMaTyphl EPHOIHMYECKOTO PO QHIIS;
JUIS HaIlpsiraeMoi apMaTyphbl:

1,7 - nna xonoaHoneOopMUPOBAHHOM apMmaTypsl mepuoauuyeckoro npoduis kinacca Bpl500 nuamerpom 3 MM M apMmaTypHBIX KaHaTtoB kiacca K1500
auamMeTpom 6 MM,

1,8 - s xonoxHOAe(hOPMHUPOBAHHOM apMATyphI Kilacca L p muamerpom 4 MM u Goree;



2,2 - nus apMaTypHbIX KaHaToB kiacca K quamerpom 9 MM u Ooree;
2,4 - nns apmarypHbIx kaHaToB kiacca K7T muamerpom 9 MM 1 6osiee, M3TOTOBJICHHBIX U3 TPOBOJIOKH MEPUOTUIESCKOTO PO (s

2,5 - 1 ropsiaeKaTaHON M TEPMOMEXaHUYECKH 00pab0TaHHOM apMaTyphl Kiacca A.

N2 - K03 (UIMEHT, YIUTHIBAIOUINI BIUSIHUE pa3Mepa AUaMeTpa apMaTypbl, IPUHUMAEMbIi PaBHbBIM:

JUTSL HeHATIPSITraeMOW apMaTyphI:

72 =1,0 - npu guameTpe apmatypsl &; & 32 Mm;
72 =0,9 - mpu nuametpe apmarypsl 36 u 40 MM;
JUISl HalIpsSIraeMOM apMaTyphbl:

72 =1,0 ans Bcex TUMOB HampsAraeMon apaMaTyphl.

10.3.25 TpebGyemyro pacyeTHYIO JUIMHY aHKEPOBKH apMaTyphbl C Y4€TOM KOHCTPYKTHUBHOT'O PEIICHUS JIEMEHTa B 30HE aHKEPOBKH OMPEEIISAIOT 10 popmyrie

S (103)

rie {0.an- GazoBas JIMHA aHKEPOBKH, onpeensemas 1o Gopmyme (10.1);

ﬂs,caf y ﬂs,%f - IJIoaay monepeyHoro CEUYCHUA apMaTyphl, Tpe6yeMa51 I10 pacCucTy " CI)aKTI/I‘{eCKI/I YCTaHOBJICHHAsSA COOTBETCTBCHHO,

o - KOB(I)(I)I/II_[I/ICHT, y‘II/ITBIBaIOH_II/Iﬁ BJIMAHUC HA JJIMHY aHKECPOBKHU HAIPSA)KECHHOTO COCTOAHUA OcToHA U apMaTypbl U KOHCTPYKTUBHOTO pCHICHUA 3JICMCHTA B
30HC AaHKCPOBKH.

Jlnist HeHarnpsiraeMoi apMaTtypbl IpH aHKEPOBKE CTEPKHEW MepHOANYECKOro NMpoduiist ¢ MpsIMbIMU KOHLIAaMH (TIpsiMasi aHKEPOBKA) WIIM TJIAJIKOW apMaTyphl ¢



KpPIOKaMH WJIM TMeTJIIMUA 0e3 JOTOJHUTENBHBIX aHKEPYIOIIMX YCTPOWCTB JJIsl PAcTAHYTHIX CTEp)KHEH mpuHuMaroT o = 1,0, a mnsg cxareix - o =0,75; mus
Hanpsraemoit apmarypsr @ =1,0.

JlomyckaeTcsi yMEHbIIATh JJIMHY aHKEPOBKHU CTEP)KHEW HEHANPSAraeMol apMaTyphl B 3aBUCMMOCTH OT KOJIMYECTBA U IMAMETPa MIONIEPEYHOM apMaTypsl, BUIA
AHKEPYIOIUX YCTPOICTB (MpUBapKa MONEPEYHON apMaTyphl, 3aru0 KOHIOB CTEPKHEH MEePHOAMYECKOTO MPO(UIIs) M BETMYMHBI MOTIEPEYHOr0 00kaTHs OETOHA B
30HE aHKEPOBKH (HampuMep, OT OMOPHOM peakiun), HO He Oosee ueM Ha 30%.

B 1m060M ciydae GpakTUYECKYIO JUIMHY aHKePOBKH MPHHUMAIOT He MeHee 13d; u 200 MM, a JuIs HeHanpsTaeMbIX CTepKHeil Takoke He MeHee U253 fnan .

JIIst DJIEMEHTOB U3 MEJIKO3EPHHCTOr0 O€TOHa Tpymmbl A TpeOyemas pacueTHas BeJWYMHA JJIMHBI aHKEPOBKM JIOJDKHA OBITh yBenmueHa Ha 10d; s

pacTsAHyTOro 6eTOHa ¥ Ha Jd ;- 1T CHKATOrO.

10.3.26 Ycunue, BOCIPUHUMAEMOE aHKEPYEMbIM CTEpKHEM apMatypsl 4V | onpenensior no Gpopmyie

:
Ny =Ry dy = (R4,

an

, (10.4)

A

5ol _
rae {gm - UIMHA aHKEPOBKH, orpenensieMas coryiacHo 10.3.25, npuHuMasi COOTHOIIICHUE A, of 1;

{; - paccTosiHME OT KOHI[A aHKEPYEMOT'O CTEPIKHS JI0 PACCMATPUBAEMOTO MOIIEPEYHOTO CEUCHHS HIEMEHTA.
10.3.27 Ha kpaifHUX cBOOOJIHBIX OMOpPAxX 3JIEMEHTOB JJIMHA 3aMyCKa PACTSHYTBHIX CTEP)KHEH HeHampsraeMod apMaTyphl 3a BHYTPEHHIOIO IpaHb CBOOOHOM

OIOpBI IIPH BhINOMHEHUU yciaoBus & £ Uy (cm. 8.1.31-8.1.35) nomkHa cocTapiaTh He MeHee -4 ;. Eciom yka3aHHOE ycloBHE He cOOIIONAeTcs, JIMHY 3aIycka
apMaTypsl 3a I'paHb ONOPbI ONpeaestoT coraacHo 10.3.25.

10.3.28 HpI/I yCTpOﬁCTBe Ha KOHIIax CTGp)KHGﬁ CIICHUAJIbBHBIX aHKEPOB B BUJIC IIJIACTHUH, maﬁ6, rack, YyroJikOB, BBICA)KCHHBIX T'OJIOBOK W T.II. IJIOIIAAb
KOHTAKTa aHKepa C OcTOHOM JAOJIDKHA YAOBJICTBOPATH YCJIIOBUIO IMPOYHOCTH OcTOHA HA CMSTHE. KpOMe TOTO, IIpHU NPOCKTUPOBAHUHN IIPUBAPUBACMBIX aAHKCPHBIX

JIeraneu CJICAYCT YUYUTHIBATH XaPAKTCPUCTUKH METAJlJIa 10 CBAPHUBACMOCTH, a4 TAKIKC CIIOCOOBI ¥ YCJIIOBUA CBAPKH.

Coeounenus Henanpszaemou apmamypbl



10.3.29 i coeanHeHUs HEHANPATAEMOW apMaTypbl IPUHUMAIOT OJMH U3 CJICIYIOLINX THIIOB CTHIKOB:

a) CTBIKU BHAXJIECTKy 0€3 CBapKu:

C MIPSIMBIMU KOHIIAMH CTEPKHEW NePUOTUIECKOTO PO (IS,

C IPSIMBIMH KOHIIAMU CTEPKHEW € IPUBAPKOM MM YCTAHOBKOW Ha JUIMHE HAXJIECTKHU ITONIEPEUHBIX CTEPKHEN;

¢ 3arn0aMu Ha KOHIaX (KPIOKH, JIAMKH, TIETIIH); TIPH 3TOM JUIS TTIAJIKAX CTEPKHEW MPUMEHSIOT TOJIBKO KPIOKH U TIETIIH.

0) cBapHbIE U MEXaHUYECKHE CTHIKOBBIE COCTUHEHMUS:

CO CBapKOM apMarypsl;

C IPUMEHEHUEM CITeIIMATbHBIX MEXaHUYECKUX YCTPOUCTB (CTHIKH C OMPECCOBAHHBIMHU My(TaMH, pe3b00BbIMH My(dTaMHU U Ip.).

10.3.30 Cthiku apMaTypsl BHAXJIECTKY (0€3 CBapKH ) MPUMEHSIOT MPHU CTHIKOBAHUH CTEPKHEHN C TMaMeTpoM pabodeit apMarypsl He 6osee 40 MM.

Ha coeannenust apmaTypbl BHaXJIECTKY pacnpocTpasstores ykazanus 10.3.22.

CTBIKH pacTAHYTOM MM CKATOM apMaTyphl JOIKHBI UMETh JUIMHY IIepenycKa (HaXJIECTKH) He MEHee 3HAYECHHUS JIMHBI {7, OIpeenseMoro no popmyie

A

5 eall

*'?E o '*'?EI an
Ager

(10.5)

e {0.an - GazoBas JIMHA aHKEPOBKH, onpeensemas 1o Gopmyme (10.1);
ﬂs,caf ) ﬂs,%f -cMm. 10.3.25;

o - KOB(I)(bI/ILII/ICHT, y‘II/ITBIBaIOI_I_IHﬁ BJIMSIHUC HAIPSOKCHHOTO COCTOSAHUA apMaTypbl, KOHCTPYKTUBHOTO PCHICHUA 3JICMCHTA B 30HC COCIAUHCHUA CTCp)I(HCﬁ,
KOJIHMYCCTBA CTBIKyeMOﬁ apMaTrypbel B OOJHOM CCYCHUU I10 OTHOIICHHUIO K 061ueMy KOJIMYCCTBY apMaTypbl B 3TOM CCUCHUHU, PACCTOAHUA MCKAY CTBIKYCMBIMU
CTCPIKHAMMU.



[Ipu coenuHEeHNN apMaTyphl MEPUOAUIECKOTO MPOGUIIS ¢ MPSIMBIMU KOHIIAMH, a TAKXKE TIAJIKAX CTEPIKHEH ¢ KPIOKaMU HMITU METJISIMEA 0€3 JIOTIOJTHUTEbH bIX
AHKEPYIOIUX YCTPOUCTB KOIPPUIMEHT o Ui PAcTIHYTOW apMaTypbl NMPUHUMAIOT paBHBIM 1,2, a s cxartoi apmatypsl - 0,9. Ilpu 3TOM HOKHBI OBITH
COOJTIOJICHBI CIIAYIOIINE YCIOBUS:

OTHOCHUTEIILHOE KOJIMYECTBO CTHIKYEMOH B OJTHOM PAcUETHOM CEUYCHHUU 3JIEMEHTa paboueii pacTsHYTOW apMaTyphl MEPUOJIUYECKOTO MPOMUIIS TOIKHO OBITH
He 6oiiee 50%, rmaakoit apMatypsl (C KpIOKaMu WM METIAMH) - He OoJiee 25%;

yCWJIHE, BOCIIPUHIMAEMOE BCEH MOMEPEYHON apMaTypoi, MOCTAaBIEHHOM B Mpe/enax CThIKA, JOHKHO ObITh HE MEHEE TOJIOBUHBI YCUITUS, BOCTIPUHUMAEMOT O
CTBIKYEeMOU B OJTHOM Pacue€THOM CEUYCHHH JIEMEHTa PACTSIHYTON pabodeit apMaTypoii;

PaCCTOAHUEC MEKIAY CTBIKYEMBIMU pa60q1/1M1/1 CTCPIKHAMU apMaTypbl HE TOJDKHO ITPEBLIIIATH 4'3?5 ;

PAcCTOSHKE MEXTy COCEIHMMH CTBIKAMH BHAXJIECTKY (110 IMMPUHE KeNe300eTOHHOTO JIIEMEHTA) JI0JKHO ObITh He MeHee <&; 1 He MeHee 30 MM.

B kauecTBe OJHOrO pacueTHOrO CEYEHHUs DJIEMEHTa, PACCMaTPUBAEMOTO JJISl ONpPENENICHUS OTHOCUTEIBLHOTO KOJIMYECTBA CTHIKYEMOW apMaTypbl B OJHOM
CEYEHHH, NPUHUMAIOT Y4aCTOK SJIEMEHTA BJOJb CTHIKYEMOM apMaryphl mmuHoM L3;. CumTaercs, 4TO CTBIKM apMaTyphl PAcHOJOKEHBl B OJHOM PAaCYETHOM
CEUEHUH, €CIIU LIEHTPBI 3TUX CTHIKOB HAXOATCS B Mpeesiax [UIMHBI ATOT0 yyacTKa.

JlommyckaeTcsi yBeIMUMBAaTh OTHOCUTEIBHOE KOJMYECTBO CTHIKYEMOH B OJHOM pacueTHOM CEUYEHMHU dJIeMeHTa paboueil pactsHytoil apmatypsl A0 100%,
npuHUMas 3HaueHue koddduuuenta < paBHbM 2,0. [Ipy OTHOCHTENBHOM KOJMYECTBE CTHIKYEMOW B OJHOM PacYeTHOM CEYEHHH apMaTypbl INEPUOAUYECKOTO

npoduiis 6o1ee 50% u rnaakoit apmatypsl 6osee 25% 3HaueHUS KOAPPUIIUEHTA © ONPEAETSIOT MO JUHEHHON HHTEPIOJISIUH.

[Ipyu HaNMU4YMK TOTIOJHUTEIHHBIX AHKEPYIOUIUX YCTPONUCTB HA KOHI[AX CTHIKYEMBIX CTEp)KHEH (IIpUBapKa MOMEpeyHO apMaTyphbl, 3aruda KOHIIOB CTBIKYEMBIX
CTepKHEH nmepuoandeckoro npoduis u Jp.) AJIMHA Mepenycka CTHIKYeMbIX CTEp>KHEH MOXKET ObITh YMEHbIIIeHa, HO He 6osee yem Ha 30%.

B mo6om cnydae pakTrueckas JuiMHa nepenycka J0hKHA ObITh HE MEHEe 0,40 'fn,an , He menee 2Ud; u e Menee 250 MM.

10.3.31 IIpu coearHEeHUU apMaTyphl C UCIIOIH30BAHHEM CBApKH BHIOOpP THIOB CBAPHOTO COEAMHEHHUS U CIMOCOOOB CBAPKH MPOU3BOJAT C YYETOM YCIOBUH
AKCIUTYaTaIlMl KOHCTPYKIIMH, CBAPUBAEMOCTH CTAIIM M TPEOOBAHUH IO TEXHOJIOTHH U3roToBIeHUs B cooTBeTCTBUU ¢ ['OCT 14098.

10.3.32 [Ipu ucnoiabp30BaHUM Ul CTHIKOB apMaTypbl MEXaHHMUECKUX YCTPOICTB B Buae My(pT (MyThl Ha pe3ble, onpeccoBaHHbIE My(PThI U T.1.) HECyLIAs
CIOCOOHOCTh MY(PTOBOTO COEIMHEHHUS JOJKHA OBITh TaKOH )K€, UTO U CTBIKYEMBIX CTEpKHEH (COOTBETCTBEHHO MPU PACTSHKEHUH WM cKaThu). KOHIIBI CTBIKYeMBIX



CTEpIKHEH ClieIyeT 3aBOAUTH Ha TPEeOYeMYIO JIMHY B MY(TY, ONPENeNIIeMyI0 PACIE€TOM HIIU OIBITHBIM ITyTEM.
[Tpu ucnonp3oBannu Myt Ha pe3bde ToHKHA ObITh oOecriedeHa Tpedyemas 3aTshkKa MyQT [T TUKBUAAIUH JIIo(Ta B pe3nde.
I'nymvie cmeporcnu

10.3.33 [Ipn nmpuMeHEeHUU THYTOW apMaTrypbl (OTTHOBI, 3arObl KOHIIOB CTEP)KHEH) MHHMMAJBHBIM JHaMeTp 3aruda OTAENBHOTO CTEPXHS JOJKEH OBITh
TaKUM, YTOOBI N30€XKaTh pa3pylIeHUs UM pacKajblBaHUs OETOHA BHYTPH 3aru0a apMaTypHOTO CTEP)KHSI U €ro pa3pylLIeHHs B MECTe 3aruoa.

MUHHMMAIBHBINA HAMETP OTPABKU & op I apMaTyphl IPHHAMAIOT B 3aBUCHMOCTH OT JIMAaMETpa CTEPXKHs o ; He MeHee:

JUTSI TIIAJIKAX CTEPKHEN

d o = 2.5d, mpu 2 < 20 mv;

npu 45 220 mm;
d.. =4d

oIt &

JUI CTEp>KHEN NMEePUOANYECKOT0 MpoduIIs

npu 25 <20 mm;

mpu &5 220 mwm.

I[I/IaMeTp OIIpaBKH MOKCT OBITh TaKIKE YCTAaHOBJICH B COOTBCTCTBUHU C TCXHUICCKHUMU YCIIOBUAMU Ha KOHKpCTHHﬁ BU apMaTyphl.



10.4 KoncTpynpoBaHue 0CHOBHBIX HECYLIHUX 7KeJ1e300eTOHHBIX KOHCTPYKIHIi
10.4.1 Ilpn KOHCTPYHPOBAHUN OCHOBHBIX HECYIIMX AJIEMEHTOB KOHCTPYKTUBHOM CHCTEMBI (KOJIOHH, CTEH, TUTUT MEPEKPBITHI U MOKPBITUH, PyHIaMEHTHBIX
IUTUT) ciexyeT coOmoaars oouue Tpedoanus 10.2 u 10.3 mo KOHCTPYUPOBAHUIO KeI€300€TOHHBIX KOHCTPYKIUH, a TaKKe YKa3aHUs HACTOSIIEro Moapas3zena.

10.4.2 KosloOHHBI apMHPYIOT TPOIOJIEHON, KaK IPAaBUIIO, CHMMETPUYHON apMaTypoi, PacloIOKEHHOW 10 KOHTYPY TOMEPEYHOTO CEYSHHS U, B HEOOXO MM bIX
ClIy4asiX, BHyTpH IIONIEPEYHOIO CEYEHHUs], W IOIEPEYHONM apMaTypod IO BBICOTE KOJIOHHBI, OXBAaTHIBAIOIIEH BCE IPOJOJIBHBIE CTEPKHU M PACIOJIOKEHHOMU 10
KOHTYPY Y BHYTPH IIOIIEPEYHOIO CEUCHHUS.

KOHCTPYI(I_[I/IIO HOHepe'—IHOI\/'I apMaTypsbl B Ipeaciax MonepeyYHOro CCUHCHUA U MaKCUMAJIBHBIC PACCTOAHHUA MEXAY XOMYTaMH U CBA3AMU 110 BBICOTC KOJIOHHBI
CJICOAYCT IPpUHUMATh TaKUMU, 4TOOBI MNpEAOTBPATHUTD BBIITYYHBAHUEC CXKATBIX ITPOAOJIBHBIX CTep)KHeﬁ 1 00eCcIeunTh PAaBHOMEPHOEC BOCIIPUATHUEC MOINIECPCUHBIX CUII I10
BBICOTE KOJIOHHBI.

10.4.3 CteHbpl peKOMEHIYEeTCSl apMHPOBATh, Kak MPaBUIIO, BEPTUKAIILHON U TOPU30HTAIBHON apMaTypoH, pacrloioKeHHOW CHMMETPHYHO Y OOKOBBIX CTOPOH
CTEHBI, U TIONICPEYHBIMH CBS3SIMH, COCTUHSIOIINMHI BEPTHKATLHYIO U TOPU30HTAIBHYIO apMaTypy, PACIOJIOKEHHYIO Y IIPOTUBOTIONOKHBIX OOKOBBIX CTOPOH CTCHBI.

MakcumanbHOE pacCTOSTHUE MEXKTY BEPTUKAIBHBIMUA M TOPU30HTAIBLHBIMHU CTEPIKHAMH, 2 TAKKE MaKCUMaJIbHOE PACCTOSIHHE MEXKTy MOMEPEYHBIMH CBS3SIMU
clenyeT NPUHUMATh TAKUMH, YTOOBI MPEIOTBPATHTH BBITYYHMBAHWE BEPTHUKAIBHBIX CXKATBIX CTEPKHEH M OOCCIEYHTh PABHOMEPHOE BOCIPHUSATHE YCHIIHH,
JEHCTBYIOIIUX B CTCHE.

10.4.4 Ha TOpIeBBIX ydacTKax CTEHBI IO €€ BBICOTE CIEAyeT yCTaHaBIMBATh MOIEpPEeuHyl0 apMmaTypy B Bujae [[-00pasHBIX WM 3aMKHYTBIX XOMYTOB,
CO3JAIIIUX TPeOyeMyl0 aHKEpOBKY KOHIIEBBIX YYaCTKOB TOPH30HTAJIBHBIX CTEPKHEH M MPEJOXPAHSIOMIUX OT BBIMIYYHMBAHUSA TOPIEBBIE CXKAThle BEPTHKAIbHbBIC
CTEpHH CTEH.

10.4.5 V310BBIE COMPS’KCHUA CTCH B MCCTAX UX NEPECCUCHUS ITPU HCBO3MOKHOCTH CKBO3HOI'O ITPOITYyCKa FOpH3OHTaHBHOﬁ apMaTypbl CTCH Y€PE3 3TOT CThIK
CJICAyeT apMupoBaTb IIO BCEM BBICOTE CTEH MEPpCCCKArOIINUMHUCH H'06p33HBIMI/I XOMYyTaMu, 06CCHC‘{I/IB8.IOH_IPIMI/I BOCIIpUATHEC KOHLCHTPUPOBAHHBIX
TOPU30HTAJIBHBIX YCI/IJII/Iﬁ B Y3JIOBBIX COIIPSKCHUAX CTCH, a TaK¥XE IMPCAOXPAHAIOINIMMU BCPTUKAJIBHBIC CIKATBIC CTCPXKHHU B Y3JIOBBIX COIIPSIKCHUAX OT
BBIITYYHUBAHUSA U O6€CH€‘II/IBaIOH_[I/IMI/I AHKCPOBKY KOHICBbIX YUYACTKOB 'OPHU30HTAJIbHBIX CTCp)KHCfI.
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a - TOPIEBOM Y9aCTOK TUTHTHI, O - TOPIIEBOM Yy4aCTOK CTEHBI, 6 - T-00pa3HBIN CTHIK, & - YIIIOBOU CTHIK
Pucynoxk 10.1 - AakepoBka ¢ momotibio [1-o0pa3HbIx meraneit

10.4.6 ApmupoBaHue MIJIOHOB, 3aHUMAIOIIKUX 110 CBOMM IF€OMETPHYECKUM XapaKTePUCTUKAM MPOMEKYTOUHOE MOJ0KEHHE MEXAY CTeHaMU U KOJOHHAMH,
MIPOM3BOJIAT KaK JUIsl KOJIOHH MJIM KaK JJIsl CTEH B 3aBUCMMOCTHU OT COOTHOILIEHUS IJIMHBI U IIUPHUHBI TIONIEPEUHOTO CEUEHUS MUJIOHOB.

10.4.7 KonuvecTBO BEPTUKAIBHON U TOPU3OHTAIBLHONW apMaTyphbl B CT€HE CJElyeT YCTaHABJIMBATh B COOTBETCTBUU C JCHCTBYIOUIMMHU B CTE€HE YCHUIIMSIMH.
[Ipu 3TOM pekoMeHayeTcs MpeaycMaTpuBaTh paBHOMEPHOE apMUPOBAHUE 110 TUIOIIAIU CTEHBI C YBEJIMUEHUEM apMUPOBAHUS Yy TOPLIOB CTEHBI U Y IIPOEMOB.

10.4.8 ApmupoBaHue IMIOCKUX TUIAT CIEAYET OCYIIECTBIATH MPOJOJIBLHON apMaTypoil B IBYX HaIpaBJICHUAX, paclojaraeMoil y HIDKHEHW U BepXHeW rpaHeit
TUTUTHI, @ B HEOOXOIMMBIX ClIydasix (COTJIaCHO pacueTy) U MOIepeuHo apMaTypo, pacmoyiaraeMol y KOJIOHH, CT€H U 10 TUIOIIAIU TUTUTHL.

10.4.9 Ha KOHICBbLIX YYAaCTKaX IIJIOCKUX IUIUT CJICAYCT YCTaHABJIMBATH IOICPCUYHYIO apMaTypy B BHU/C H'06pa3HBIX XOMYTOB, PacCIIOJIOKCHHBIX IIO Kparo
IIJINTHI, O6CCHC‘II/IB3.IOH_II/IX BOCIHPHUATUC KPYTAIIUX MOMCHTOB Y Kpasl IIJIMTHI U H606XO,Z[I/IMYIO AHKCPOBKY KOHICBBIX YIAaCTKOB l'[pOI[OJIbHOﬁ apMaryphbl.

10.4.10 KonnuectBO BepxHe W HUXKHEH NPOJOJIBHON apMaTypbl B IUIMTE MEPEKPhITUH (MOKPBITUS) CIEAYeT YCTaHAaBJIMBAaTh B COOTBETCTBUM C
NeUCTBYOIUMHU ycuiausaMu. IIpu 3ToM pekoMeHayeTcs [Uisl HEPETrYJSpPHBIX KOHCTPYKTHUBHBIX CHCTEM C LEJIbIO YINPOILEHUS apMHUPOBAaHUS YCTAHABIWBATh:
HIDKHIOIO apMaTypy OJMHAKOBOI MO Bcel IUIOIA M paccCMaTPUBAEMOM KOHCTPYKIIMK B COOTBETCTBUM C MaKCUMAaJIbHBIMH 3HAUEHUSIMU YCUJIMH B MPOJIETE TUINTHI;
OCHOBHYIO BEPXHIOIO apMaTypy NMPUHUMAaTh TaKOW K€, KaK U HHMKHIOI, a y KOJIOHH M CTEH YCTaHaBJIMBAaTh JOIOJHUTEIBHYIO BEPXHIOI apMmaTypy, KOTopas B
CyMME€ C OCHOBHOM JOJKHa BOCIPUHHMMATH OINOPHBIE YCWIHS B IIUTE. [ pEryispHbIX KOHCTPYKTHBHBIX CHUCTEM IIPOJOJBHYIO apMaTypy PEKOMEH IyeTcs



YCTaHaBJIMBATh IO HAJAKOJIOHHBIM M MCXKKOJIOHHBIM II0JIOCAM B JBYX B3dMMHO IHNCPICHIAUKYIIAPHBIX HAIIPABJICHHUAX B COOTBETCTBUU C [[GﬁCTByIOH.[PIMPI B 3THUX
IoJioCax yCUJIUsIMH.

JlommyckaeTcsi yCTaHOBKa YacTH apMaTypbl IUIUT B BUJIE CBAPHBIX HENPEPBIBHBIX KAPKACOB B HAJKOJIOHHBIX I10JIOCAX IUIUT B JBYX HAINPaBJICHUSIX (CKpPbIThIE
OaJKM), IPU 3TOM KapKachl JOJDKHBI OBITH MPOIMYIIEHBI CKBO3b TEJIO KOJIOHH.

JIist cokpaleHnst pacxoa apMarypsl MOXKHO TaKK€ PEKOMEHJIOBAaTh YCTAaHOBKY IIO BCEH IUIONIAAM IUIMTHI HWKHEW M BEPXHEW apMaTrypbl, OTBEYANOIIECH
MHHMMaJIBHOMY NPOLIEHTY apMUPOBaHMs, a Ha y4acTKax, IJe ACUCTBYIOIIME YCWIMS IPEBBIMIAIOT YCWIMS, BOCIHPHUHMMAEMBbIE 3TOM apMaTypoi, YCTaHOBKY
JOTIOJIHATEIBHOM apMaTypbl, B CyMME C BBIIIEYKa3aHHOM apMaTypoi, BOCIPUHUMAIOIIEH ACHCTBYIOIIME HA 3THX y4acTKaxX yCcwius. Takod moaAXox IMPUBOIUT K
OoJiee CII0KHOMY apMHUPOBAHUIO IEPEKPBITHI, TpeOyroleMy 0ojiee TIATEIBHOTO0 KOHTPOJIS apMaTypHBIX padoT.

ApmupoBaHue GyHIAMEHTHBIX IUTUT CIEAYeT MPOU3BOAUTH aHAIIOTMYHBIM 00pa3oMm.

10.4.11 KoHcTpynpoBaHUE Y3JI0B COTPSDKEHUsT 0aOK C KOJOHHAMH CIIEAYET MPOWU3BOAWTH B COOTBETCTBUU ¢ pucyHkoMm 10.2. IIpm sTtom HEoOXoammo
MIPEeyCMOTPETh MONEPEYHYIO apMAaTypy B BUJE 3aMKHYTBIX XOMYTOB Miu [1-00pa3HbIX neTaneli B 30HE aHKEPOBKH paboyeil apmaTypbl Oaiku.
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Pucynox 10.2 - V31bI conpsbkeHHs 6aJ10K ¢ KOJIOHHAMH
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Pucynoxk 10.3 - Pa3menienne ormopHoi apMaTypsl B 30HE TIEPECEUEHUS IBYX 0alOK

10.4.12 B y3max mepecedeHHs OaJIOK CJIeIyeT YCTaHABJIMBATh JOTIOJHHUTEILHYIO MOMEPEYHYI0 apMaTypy JUIS BOCHPHATHS PEaKIHd OT BTOPOCTEIICHHOM
Oanku. B riaBHO# Oanke 3Ty apMarypy cieayeT yCTaHaBIMBATh HA MIUPUHE & + 2/, T€ & U j - IIMPUHA U BBICOTA BTOPOCTETIEHHOM Oallki, BO BTOPOCTENEHHON
Oanke - Ha y4yacTKe IHUPUHON % /3. ApMarypy ciieyeT YCTaHaBIMBATh B BUJE XOMYTOB, OXBATHIBAIOUINX MPOJIOJIBHYIO apMaTypy, - JIOTOJIHUTEIBHO K apMaType,
TpeOyeMoii 1o pacyeTy HaKJIOHHBIX WJIM IPOCTPAHCTBEHHBIX CEUEHUI.

11 Tpe6oBaHNA K U3rOTOBIIEHNIO, BO3BEAEGHUIO U IKCNNyaTauun 6e TOHHbIX U XKene306e TOHHbIX KOHCTPYKLUN

11.1 Beron
11.1.1 [ToxGop cocTaBa OETOHHONH CMECH MHPOU3BOIAT C IIENIbI0 TMOJY4YeHHUS OETOHA B KOHCTPYKIHUSAX, OTBEUAIOUIETO TEXHUYECKHM MOKAa3aTeNsIM,
YCTaHOBJICHHBIM B pazjiesie 6 U MPUHSATHIM B IPOEKTE.

3a OCHOBY IIpU HOH60pe cocraBa OeToHa CJICAYCT IIPUHUMATDH OHpeI[CJ'I}IIOH_II/Iﬁ I JAaHHOI'O BUa OcTOHA ¥ Ha3HAYCHUS KOHCTPYKIIUH ITOKA34aTECJIb OeToHa.
HpI/I 9TOM OOJI’KHBI OBITH 00ECIICUCHBI U APYrue yCTaHOBJICHHBIC ITPOCKTOM IMOKA3aTCIIN Ka4YCCTBa OcToHa.

[TpoexTupoBanue U mMoAOOp cocTaBa OETOHHOHM cMmecH Mo TpeOyeMoi MPOYHOCTH OETOHA CleAyeT MPOU3BOAUTH, pykoBojacTBysick ['OCT 27006, 'OCT
26633.



[Tpu monbope coctaBa OETOHHOW CMECH JOJDKHBI OBITH oOOecredeHbl TpeOyeMble TIoKa3aTenu KadecTBa (yIOOOYKIAIbIBAEMOCTh, COXPaHSIEMOCTD,
HepacCcIanBaeMOCThb, BO3YXOCOICPKAHUE U IPYTUE MTOKA3aTEIIN ).

CBoiicTBa moi00OpanHONW OETOHHOW CMECH JOJDKHBI COOTBETCTBOBATH TEXHOJOTHH TPOM3BOJCTBA OCTOHHBIX PAa0OT, BKIIOYAIOMICH CPOKH M YCIOBHUS

TBEpPACHUS OETOHA, CIIOCOOBI, PEXUMBI IPUTOTOBIICHUS M TPAHCIOPTUPOBAHMSI OETOHHOM cMecH U JApyrue ocoOeHHocTH TexHoJsiorndyeckoro mpoiecca ('OCT
7473, TOCT 10181).

[TonGop cocraBa OETOHHOW CMECH CIIEAYeT NMPOM3BOIUTH HAa OCHOBE XapaKTEPHCTHUK MATEPHAIIOB, MCIIOJIB3YEMBIX JUISl €€ MPHUTOTOBICHHS, BKIFOUAIOIINX
BSDKYIIIME, 3aMOJTHUTENHN, BOAY U 3¢ dexkTuBHble 100aBku (Moaudukatopsr) (I'OCT 30515, TOCT 23732, 'OCT 8267, TOCT 8736, TOCT 24211).

[Ipu mogbope cocraBa OETOHHOM cMmecHu CcleAyeT NPUMEHSTh MaTepHalibl C yYETOM HX O3KOJOTHYECKOM YHCTOTHI (OrpaHUYEHHE IO COAEPIKAHUIO
PaMOHYKIIUIOB, paJOHa, TOKCUYHOCTH U T.IL.).

Pacder 0CHOBHBIX IMapaMeTPOB COCTaBa OETOHHOW CMECH IMPOU3BOIAT C TIOMOIIBIO 3aBUCUMOCTEH, YCTAHOBJICHHBIX SKCIIEPUMEHTAIIBLHO.
[Ton6op cocraBa pubpoOeTOHA CIIeyeT MPOU3BOIUTE COTIIACHO MPUBEICHHBIM BBIIIE TPEOOBAHUSM C YUETOM BHJIa U CBOMCTB apMUpPYIOIMUX (HUOD.

11.1.2 TIpu npuroToBiieHUH OSTOHHOW CMECH JOJDKHA OBITH 0OecreueHa HeoOXouMasi TOUHOCTh JO3UPOBKH BXOSAIINX B OCTOHHYIO CMECh MaTEPHAJIOB U
nocienaoBarenbHOCTh uX 3arpyxkenus (CIT 70.13330).

[lepemernnBanre OETOHHOW CMECH CIEIyeT BBINOJIHATH TaK, YTOObI OOECHEUNUTh PAaBHOMEPHOE paclpe/ieiieHHe KOMIIOHEHTOB MO0 BCEMY OOBEMY CMECH.
[Ipo10MKUTENBHOCTD TMEPEMEIINBAHNA MPUHUMAIOT B COOTBETCTBUM C HMHCTPYKLIMSIMH TPEANPUATUN - U3TOTOBUTENEH OETOHO-CMECUTENBHBIX YCTaHOBOK
(3aBOJIOB) WJIM YCTAHABJIMBAIOT OTBITHBIM ITyTEM.

11.1.3 TpancnoptupoBaHue OCTOHHONH CMECH CJeIyeT OCYIIECTBIATh CIIOCOOAMU U CpeJCTBaMM, OOECHEUMBAIOIIMMU COXPAHHOCTh €€ CBOMICTB H
UCKIIIOYAIOIIMMHU €€ PacCllOeHHEe, a TakKe 3arpsa3HeHHue IMOCTOPOHHMMHU MarepuaigamM. Jlomyckaercss BOCCTaHOBJIGHHE OT/CNIBHBIX IOKa3aTeled KadyecTBa
OETOHHOH cMecH Ha MecTe YKJIAaJKU 3a CYEeT BBEJICHMUS XMMHUYECKHUX J100aBOK MJIM UCIOJIb30BAaHUS TEXHOJIOTHYECKUX NPHUEMOB IPU YCIOBUHU 00€CIEUeHUs] BCexX
ApYrux TpeOyeMbIX MoKa3aTeseil kauecTsa.

11.1.4 Yxnaaky M ymjaoTHEHHE OeTOHa CledyeT BBIIOJHATH TakMM OOpa3oM, YTOOBI MOXKHO OBUIO TapaHTHpPOBAaTh B KOHCTPYKLHMAX JIOCTATOUYHYIO
OJTHOPOJTHOCTH U IJIOTHOCTH OETOHA, OTBEYAOIINX TPEOOBAHUIM, IPEIYCMOTPEHHBIM JJIsl paccMaTpuBaeMoil crpoutenbHoit koHcTpykimu (CIT 70.13330).

HpI/IMeHHCMHC CIOCOOBI U PEKUMBL (I)OpMOBaHI/I}I JOJIDKHBI obecreunBaTh 3aIaHHYIO IUIOTHOCTH U OAHOPOAHOCTL U YCTAHABJIMBAIOTCA C YUCTOM



IoKa3arelicii KauecTBa OCTOHHOM CMCCH, BUAa KOHCTPYKIUHU U U3ACINA U KOHKPCTHBIX MHXXCHCPHO -TCOJIOTMUCCKUX U NPOU3BOACTBCHHBIX yCJIOBPIfI.

[Topsimok 6eTOHMPOBAHUS CIEIYET YCTAaHABIMBATH, MPEAYCMaTPUBasl PACIIONOKECHNE IIBOB OCTOHUPOBAHHS C YI€TOM TEXHOJIOTHH BO3BEICHHS COOPYKECHHS
U €ro KOHCTPYKTUBHBIX ocoOeHHocTel. [Ipu 3ToM noimkHa ObITh 0OecrieyeHa He0OX0oAMMasi MPOYHOCTh KOHTAKTa MOBEPXHOCTEH OeTOHA B IIBE OETOHUPOBAHUS, a
TaK)K€ IPOYHOCTh KOHCTPYKLIMU C Y4ETOM HaJIU4HUs [IBOB OETOHUPOBAHMUSL.

IIpu yknanke OETOHHOHM cMECH NPU MOHMKEHHBIX MOJOKUTENIBHBIX U OTPUIATEIbHBIX WJIM TOBBIIMIEHHBIX MOJOXUTEIbHBIX TEMIIEpAaTypax JOJKHBI OBITH
MIPEeyCMOTPEHBI CHEIHAIbHBIE MEPOIIPUATHS, 00ecrieunBaroIe TpedyeMoe KauecTBO OETOHa.

11.1.5 TBepaenue OeroHa cienyeT oOecrieunBaTh 0€3 NMPUMEHEHUS WIM C MPUMEHEHHEM YCKOPSIOIIMX TEXHOJOTHYECKUX BO3JIECHCTBUHI (C MOMOIIbIO
TEIUIOBJIAXKHOCTHOW 00pabOTKK TPU HOPMAJILHOM WJIH MOBBILIEHHOM JAaBJICHUN).

B Gerone B mporiecce TBepaeHUS CIeAyeT MO IEPKUBATh PACUCTHBIA TEMIIEPATypHO-BIAKHOCTHBINA pekuM. [Ipn HeoOXoMMOCTH TSl CO3/IaHMs YCIIOBHH,
O6eCHe"II/IBaIOHH/IX HapaCTaHHUEC MNPOYHOCTH OeTOHAa W CHIDKEHHE yCagOYHBIX ﬂBHeHHﬁ, CICAYCT NPHUMCHATH CHCHUAIIBHBIC 3alllUTHBIC MCEPOIIPHUATHUA. B
TEXHOJIOTHYECKOM IPOLIecce TEIIOBOI 00pabOTKH U3AEeNUi JOKHBI ObITh MPUHSATHI MEPHI 110 CHIDKEHUIO TEMIIEPATYPHBIX MEPenaioB U B3aUMHbBIX IepeMelleHni
MEXIy onaayoouHor (popmoit 1 GETOHOM.

B MaccuUBHBIX MOHOJIMTHBIX KOHCTPYKIHSX CIEAyeT MpeaycMaTpUBaTh MEPOIPHUSATHS MO YMEHbBIIEHUIO BIMSHUS TEMIIEPaTypHO-BJIAXKHOCTHBIX MOJIeH
HaIpsDKEHUH, CBA3aHHBIX C IK30TEPMHUECH TTPU TBEPICHUH OE€TOHA, HA pabOTy KOHCTPYKIIHIA.

11.2 Apmarypa
11.2.1 Apmarypa, ucrnoib3yemas s apMUPOBAHMSI KOHCTPYKLHN, JOJDKHA COOTBETCTBOBATH MPOEKTY M TPEOOBAHUSM COOTBETCTBYIOIIMX CTaHIAPTOB.
Apwmarypa J10J’KHA UIMETh MapKUPOBKY M COOTBETCTBYIOLIUE CEPTU(HUKATHI, YIOCTOBEPSIOIIUE €€ KaueCTBO.

VYcnoBus XxpaHeHUsT apMaTypbl M €€ IEepeBO3KM JOJDKHBI MCKIIIOYaTh 3arps3HEHHE, KOPPO3UOHHBIE IOPAXEHUs, MEXaHHMUECKHE HOBPEXJCHHUS WU
IUTaCTHYECKHUE JIeopMallii, YXyIIaolee CleluIeHne ¢ 6ETOHOM.

11.2.2 YcraHOBKY BsI3aHOM apMaTypsl B onaryoouyHble ()OpPMBI CIIEAYET MPOU3BOAUTE B COOTBETCTBUH C MPOoeKTOM. [Ipu 3TOM J0sKHA OBITH MPEIYyCMOTp €Ha
Ha/lexKHasg (UKcalus MOJ0KEHUsT apMaTYPHBIX CTEpKHEW ¢ MOMOIIBIO CHEIMAIbHBIX MEPONPHUATHH, o0ecriednBaroiasi HEeBO3MOKHOCTh CMEILIEHUsI apMaTyphl B

nponecce €€ YCTaHOBKHU U 6CTOHI/IpOBaHI/I$I KOHCTPYKIIUU.

11.2.3 OTKIIOHEHHS OT MMPOCKTHOTO IIOJIOKCHUSA apMaTypbl IpU €€ YCTAHOBKC HC JOJDKHBI IIPEBBIIIATL AOIMYCTHUMBIX 3HanHHﬁ, YCTaHOBJICHHBIX CII



70.13330.

11.2.4 Capuble apMarypHble H3Jenus (CETKH, KapKachl) CIEIyeT H3TOTaBJIMBATH C TOMOIIBI0 KOHTAaKTHO-TOYEYHOW CBApKW WM WHBIMH CIIOCOOaMH,
o0ecreynBarOIUMI TPeOyeMyI0 TIPOYHOCTh CBAPHOTO COCAMHEHUS M HE JIOMYCKAIOIIMMU CHIDKEHHS NMPOYHOCTH COCIMHAEMBIX apMaTypHbIX 31emenToB ('OCT
14098, I'OCT 10922).

VYCcTaHOBKY CBapHBIX apMAaTypHBIX H3JENui B onaayOouyHble (OpPMBI CleayeT MPOU3BOAMTH B COOTBETCTBUU C MpoeKToM. [Ipum 3TOM nomkHA OBITH
MpelycCMOTpeHa HasiexHas (PUKcalus MOJI0KEHUs apMaTypHbBIX U3EIUN C TOMOUIBIO CIIEUATbHBIX MEPOIPUATUH, 00ECIIEUNBAIOIINX HEBO3MOXXHOCTb CMEIICHUS
apMaTypHBIX U3JEJINN B MIPOLIECCE YCTAHOBKU ¥ OETOHUPOBAHMSL.

OTKIIOHEHHS OT IMPOCKTHOT'O IMOJIOXKCHUSA apMaTyYPHBIX I/I3I[€J'II/II71 IprU UX YCTAHOBKC HE OOJDKHBI MPEBBIMIATE AOMYCTUMBIX 3Ha‘~IeHI/II71, YCTaHOBJICHHBIX CII

70.13330.

11.2.5 3aru0 apmaTypHBIX CTEp)KHEH CIIeJyeT OCYIIECTBIISATH C MOMOIIBIO CIENUAIBHBIX OMPAaBOK, 00ECIIEYMBAOIINX HEOOXOMUMBIE 3HAUCHUS paanyca
KPUBU3HBI.

11.2.6 CapHble CTBIKH apMaTypbl BBITIOJHSIOT C TIOMOIIBIO KOHTAaKTHOM, IyroBOW WM BaHHOW cCBapkd. [IpuMeHseMbIii crmoco® CBapKu IOJDKEH
obOecnieunBaTh HEOOXOJAUMYIO MTPOYHOCTh CBAPHOTO COEIUHEHMS], a TAK)KE NMPOYHOCTh U JIe()OPMATUBHOCTH NMPUMBIKAIOIIMX K CBAPHOMY COEJAMHEHHUIO Y4aCTKOB
apMaTypHBIX CTEPKHEH.

11.2.7 Mexanuyeckue coelMHEHUs (CThIKM) apMaTypbl CJIEIyeT BBIIOJHATH C MOMOIIBIO ONPECCOBAHHBIX U Pe3b0OBBIX MYy(T. [IpouHOCTH MEXaHUYECKOTO
COEIMHEHUS PACTAHYTOM apMaTypbl JOJKHA OBITh TAKOH K€, UTO M CTHIKYEMBIX CTEpPKHEH.

11.2.8 Ilpu HaTsDKEHUM apMaTypbl Ha YIIOPBI WM 3aTBEPACBIIHIA OSTOH JODKHBI OBITH 00ECIICYCHBI YCTAHOBJICHHBIC B IIPOCKTE KOHTPOJIUPYEMbIC 3HAUCHUS
MPEBAPUTEIILHOTO HANPSDHKCHUS B IpejesiaX JOMyCKaeMbIX 3HAYCHWH OTKIOHEHHH, YCTAHOBJICHHBIX HOPMATHUBHBIMH JIOKYMEHTAMH WJIHM CIHEIHUATbHBIMH
TpeOOBAHUSAMH.

HpI/I OTIIYCKC HATsKCHHUA apMaTypsbl CICAYCT oOecrneynBaTh IUIaBHYIO IIepeaavdy npeABapuTCIbHOIO HAIIPSAXKCHUS Ha OETOH.

11.3 Onaayoxka
11.3.1 Onany6ka (onamyOouHble (HOPMBI) JOJIKHA BBINOJHATH CJIEIYIOUIME OCHOBHBIE (YHKIMM: MPHUJIATh OCTOHY MPOEKTHYIO (HOpMy KOHCTPYKIIHUH,
oOecrieunTh TpeOyeMblii BUJA BHEIIHEH MOBEPXHOCTH OETOHA, MOJJIEP’KMBATh KOHCTPYKLMIO MOKa OHa He HalepeT pacnaay0O4yHYI0 NpPOYHOCTh M, MpPHU



HEO0XOIMMOCTH, CIYKUTh YIIOPOM IPH HATSDKEHUH apMaTypBhI.

[Ipu U3roTOBIIEHUU KOHCTPYKIMM MPUMEHSIOT MHBEHTAPHYIO U CIIEHUAIbHYIO, IIEpecCTaBHYIO0 U mepenBuwkHyto onanyoky (I'OCT 52085, 'OCT 52086,
I'OCT 25781).

OmnanyOKy 1 ee KpeIuieHHsI CJIAYET MPOSKTUPOBATh M U3TOTABIMBATH TAKUM 00pa3oM, 4TOOBI OHM MOTJIM BOCIIPUHSTH HArpy3KH, BOSHHKAIOIIUE B IIPOIIecce
IIPOM3BOJICTBA PabOT, MO3BOJISIIM KOHCTPYKIIUAM CBOOOAHO IeOpMUPOBATHCSA U 00ecTieunBaii COONI0IEHUE JOIMYCKOB B MpeeiaX, YCTAaHOBJIEH HbIX JJIsl TaHHOM
KOHCTPYKIUHU WU COOPYKEHUS.

OHaJ'IY6KaI/I KPCIUICHUA JOJDKHBI COOTBCTCTBOBATL IMPUHATBIM crocobam YKIIaJAKU W YIINIOTHCHUA OeTOHHOH CMCCHU, YCJIOBUAM MPEABAPUTCIHHOTO
HaNpsDKEHUs, TBEpJeHUS OETOHA U TEIIOBOM 00pabOTKH.

CoreMHyI0 OnanyOKy cieayeT MPOEKTUPOBATh W M3TOTABIMBATh TaKMM 00Opa3oM, 4ToObl Obuta oOecreueHa pacnanyOka KOHCTPYKIMH 0€3 MOBPEKICHUS
OeToHa.

PacmanyOxy KOHCTPYKIIHIA ClIeTyeT MPOU3BOAUTD MTOCie Habopa 6eTOHOM pacnamyO00YHOM MPOYHOCTH.

Hecnemuyto onanyOKy cieyeT NpoeKTHPOBaTh KaK COCTABHYIO YaCTh KOHCTPYKIIHH.

11.4 beroHHbIE U )Ke1e300€TOHHbIE KOHCTPYKIUH
11.4.1 MzroToBiiecHHEe OCTOHHBIX W KEJIE300€TOHHBIX KOHCTPYKIIMH BKJIIOYAET OMaTyOOYHBIC, apMaTypHble W OCTOHHBIE palOTHl, MPOBOAWMBIC B
COOTBETCTBUHU C ykazaHusmu 11.1, 11.2 1 11.3.

['oTOBBIE KOHCTPYKIIMK JOJDKHBI OTBeuaTh TpeboaHusM mpoekra U ['OCT 13015. OTkioHeHHsS] TE€OMETPUUYECKUX Pa3MEpOB JIOJDKHBI YKJIAJbIBAThCS B
npeJienax JA0MyCKOB, YCTAHOBICHHBIX IS TAHHOW KOHCTPYKIUH.

11.4.2 B GeTOHHBIX M K€JIe300€TOHHBIX KOHCTPYKLUSAX K Hadaly MX SKCIUTyaTaluu (pakThdeckas MPOYHOCTh OETOHA MOJDKHA ObITh HE HMKE TpeOyemoin
IIPOYHOCTU OETOHA, YCTAHOBJIEHHON B IIPOEKTE.

B cO60opHbIX OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKLUAX J0JDKHA OBITh 0OecrieueHa yCTaHOBJICHHAs! POEKTOM OTITYCKHAsl POYHOCTh OeTOHA (MPOYHOCTh
0eToHa IpHU OTHpPaBKEe KOHCTPYKIUH MOTPEOUTEINIO), a IS MPpEeIHANPSKEHHBIX KOHCTPYKIMHA - YCTAaHOBJICHHAS MPOEKTOM MeperaTouHasi MPOYHOCTh (MPOYHOCTD
0eTOHa P OTITYCKE HATSHKEHUS apMaTyphbl).



B MOHOJIUTHBIX KOHCTPYKIMSIX JODKHA OBITH 0OECIIeUeHa paciaay0odyHas MPOYHOCTh OETOHA B YCTAHOBJIIGHHOM MPOEKTOM BO3pacTe (IIPU CHATHH HeCyIIeH
OTIATyOKH).

11.4.3 TlogbeM KOHCTPYKIHMH CIEIyeT OCYIIECTBISATh C MOMOINBIO CHEIHAIbHBIX YCTPONCTB (MOHT@XHBIX NETeIb M JPYrUX MPHUCIOCOOICHUN),
MPEIYCMOTPEHHBIX MPOEKTOM. [Ipr 3TOM NOIKHBI OBITH 00ECTIEYSHBI YCIOBHS MMOIBEMa, HCKIIOYAIONIUE pa3pylIeHHe, TOTEPI0 YCTOWYMBOCTH, ONPOKHUIBIBAHHE,
packauMBaHME U BpallleHUE KOHCTPYKIIMH.

11.4.4 YcnoBust TpaHCIIOPTUPOBKH, CKJIATUPOBAHUS U XPaHEHMsI KOHCTPYKIUI JOJKHBI OTBEYATh YKa3aHUSIM, IPUBEIEHHBIM B npoekTe. [Ipu aTom pomkHa
ObITh 00OECIieueHa COXPaHHOCTh KOHCTPYKIIMHU, IOBEPXHOCTEH O€TOHA, BBIIYCKOB apMaTyphl U MOHTaKHBIX NIETEIb OT MOBPEKICHUMN.

11.4.5 Bo3BeaeHue 31aHU U COOPYKEHHI U3 COOPHBIX AJIEMEHTOB CIIEAyeT MPOU3BOJUTH B COOTBETCTBHUU C MPOEKTOM IPOM3BOJCTBA PabOT, B KOTOPOM
JOJDKHBI  OBITh TIPEAYCMOTPEHBI TOCIEAOBATEIbHOCTh YCTAHOBKM KOHCTPYKIIMH H MEPONpPUSTHS, OOeCleuuBaroNIfe TpeOyeMyr0 TOYHOCTh YCTaHOBKH,
MMPOCTPAHCTBEHHYIO HEM3MEHIEMOCTh KOHCTPYKIIMH B MPOIECCE WX YKPYITHUTETHLHON COOPKH M YCTAHOBKH B MIPOEKTHOE TMOJIOKEHUE, YCTOWYUBOCTh KOHCTPYKITUH
1 YyacTel 31aHus WM COOPYKEHHUS B Ipoliecce BO3BEACHUS, O€30MacHbIE YCIOBUS TPYAA.

[Ipu Bo3BeAeHNH 3/1aHUIN U COOPYKEHUN U3 MOHOJIMTHOTO OETOHA CIIeAyeT MPpeaycMaTpuBaTh MOCIEI0BATEIbHOCTH OETOHUPOBAHUS KOHCTPYKIIUH, CHATHS U
MEePECTaHOBKHU OMaTyOKH, 0OecreynBarouIie MPOYHOCTh, TPELUIMHOCTOMKOCTh M KECTKOCTh KOHCTPYKLIMH B mpoliecce Bo3BeleHHs. Kpome storo criemyer
MpelycMaTpuBaTh MEpPONPUATUS (KOHCTPYKTHUBHBIE M TEXHOJIOTMYECKHE, a MPU HEOOXOJUMOCTH - BBINOJIHEHHE pacyera), orpaHHuYMBarolIue oOpa3oBaHUE U
Pa3BUTHE TEXHOJIOTHUECKUX TPEIIHH.

OTKJIOHEHHS KOHCTPYKIIM OT TPOCKTHOTO TMOJIOKEHHS HE JOJDKHBI IPEBBINIATh JOMYCTUMBIX 3HAYCHHH, YCTAHOBICHHBIX IS COOTBETCTBYIOIIMX
KOHCTPYKIUH (KOJOHH, OaJIOK, InT) 31aHui u coopyxenuit (CIT 70.13330).

11.4.6 KOHCTPYKL[I/II/I CJIeayeT COACPIKATDH TAKUM O6p330M, YTOOBI OHH BBITIOJIHSIN CBOE Ha3HAYCHUC, ITPEAYCMOTPCHHOC B IIPOCKTE, 3a BECh YCTaHOBHCHHBIﬁ
CpOK CJ'Iy>K6bI 34aHUs W COOPYKCHHUA. HeO6XOI[I/IMO CO6J'IIOI[8.TB PCXKUM SKCILTyaTallun OCTOHHBIX U JKEeIe300€TOHHBIX KOHCTPYKI_[I/Iﬁ 3JIaHUN U coopy>1<eHI/n71,
HWCKJIIOYAIOIIMNA CHHXKCHHUE HX Hecymeﬁ CHOCO6HOCTI/I, BKCHHyaTaHI/IOHHOﬁ IPpUTOAHOCTH W HOOJII'OBCYHOCTU BCIICACTBHC FPY6LIX HapymeHI/Iﬁ HOPMHPY EMBIX
yCJ'IOBI/Iﬁ SKCIUTyaTallun (neperpy31<a KOHCTPYKHHﬁ, HeCO6J'IIO)IeHI/I€ CPOKOB IMPOBCACHUA INNIIAHOBO-IIPCAYIPCAUTCIBHBIX PEMOHTOB, IOBBIINICHUC arp€CCUBHOCTU
cpeabl U T.H.). Ecmu B mponecce HKCIUTyaTalluu 06Hapy>KeHBI TMOBPCIKACHU A KOHCTPYKHHﬁ, KOTOPBIC MOT'YT BbBI3BATb CHUIKCHUC €€ 0C30IMaCHOCTH H
nperATCTBOBATL €€ HOPMAJIbBHOMY q)YHKI_II/IOHI/IpOBaHI/IIO, CJICAYCT BBIIIOJIHUTE MCPONIPUATUS, IPECAYCMOTPCHHBIC B pa3ICjIC 12.

11.5 Kontpoab kavyecTBa



11.5.1 KonTpoap kadecTBa KOHCTPYKLMM JOJKEH yCTaHABIMBATh COOTBETCTBHME TEXHUYECKUX MOKa3aTesied KOHCTPYKIUU (TeOMETPHUYECKHMX Pa3MEpOB,
MPOYHOCTHBIX IOKa3aresnell OeTOHAa M apMaTrypbl, MPOYHOCTH, TPEHIMHOCTOMKOCTH U Ae(OPMATHBHOCTH KOHCTPYKLWHU) MPH WX W3TOTOBICHUH, BO3BEICHUH U
SKCIUTyaTalllH, a TaKKe [apaMeTPOB TEXHOJIOIMYECKUX PEKUMOB IIPOM3BOJICTBA [TOKA3aTENsIM, YKa3aHHBIM B IIpoeKTe, HOpMaTuBHbIX AokymeHTax (CII 48.1330,
I'OCT 13015).

CriocoObI KOHTpOJIE KadyecTBa (MpaBHJa KOHTPOJIS, METOJbl HCHBITAHWI) PETIAaMEHTHPYIOTCS COOTBETCTBYIOIIMMHU CTAaHJAPTAMH W TEXHUYECKUMU
YCIIOBUSIMHU.

11.5.2 Inst oGecrieueHus: TpeOOBaHMA, MPEABABISEMBIX K OCTOHHBIM M JKEIe300€TOHHBIM KOHCTPYKIIUSM, CJIEIyeT IMPOW3BOJUTH KOHTPOJIh KadecTBa
MPOIYKIIMH, BKJIIOYAIOUIUI B ce0sl BXOIHOM, OTIepaIlMOHHBIN, TPUEMOYHBIN 1 3KCILTyaTallMOHHBINA KOHTPOJIb.

11.5.3 KoHTposih MPOYHOCTH OETOHA CIEIyeT MPOU3BOIUTH IO PE3yJIbTaTaM HCIBITAHUS, KaK MPaBUIIO, CIIEIIUAILHO W3TOTOBICHHBIX MM OTOOPAHHBIX W3
KOHCTPYKITUH KOHTPOJIBHBIX 00pa31ioB B cootBeTcTBUU ¢ ['OCT 10180, 'OCT 28570 wnu metonamu Hepazpymmatomiero koHTposst (I'OCT 22690, TOCT 17624).

JIJ11 MOHOJTUTHBIX KOHCTPYKIIHMM, KpOME TOTO, KOHTPOJIb MPOYHOCTU OETOHA ClieAyeT MPOU3BOJUTH MO PE3yIbTaTaM MCIBITAHUI KOHTPOJIbHBIX 00pa3sloB,
W3TOTOBJICHHBIX HAa MECTE YKJIAJIKH OCTOHHON CMECH M XPAaHHUBIIHUXCS B YCIOBHSIX, HICHTHYHBIX YCIOBHIM TBEpACHUS OETOHA B KOHCTPYKIIMU MJIH B HOPMAaJIbHBIX
(JtabopaTopHBIX) YCIOBUSX, a TaKke MeToaMu Hepaspymatomero kouTpois (TOCT P 53213*, TOCT 22690, T'OCT 17624).

J1Ji1 MOHOJTUTHBIX KOHCTPYKIUH KOHTPOJIb MPOYHOCTH OETOHA CiielyeT MPOU3BOIUTH HEpa3pyHIAIOMIMMH METOJaMU. B HCKIIIOUUTENbHBIX Ciiydasx (mpu
OTCYTCTBHMH JIOCTYIa K KOHCTPYKIUSM) JOMyCKAaeTCsl MPOBEACHUE KOHTPOJISI MPOYHOCTH OETOHA 10 00pasiiaM, U3rOTOBJICHHBIM Ha MECTe YKJIaJKU OeTOHA CMECU U
XPaAHSIINXCS B YCIOBUSX UICHTUYHBIX TBEPJICHUIO OETOHA B KOHCTPYKIIUU.

OHGHKy IIpOYHOCTH OeToHa CICOAYET MHOPOBOAUTH CTATUCTUYCCKUMHU METOJaMHU C YUYCTOM XapaKTCPUCTHKHU (baKTquCKOfI OJHOPOAHOCTH OeToHa IO
IIPOYHOCTH. HpI/I KOHTPOJIC IIPOYHOCTH OeToHa HEpa3pymarmnuMu METOAaMHU XAPAKTCPUCTHUKY OJHOPOIJHOCTHU IMIPOYHOCTH OeToHa ONpCACIIIOT € YUCTOM
MOrpeuIHOCTHU MPUMCHACMBIX HCPAZPYIIAOIMIUX MECTOIOB.

JlommyckaeTcsi IPUMEHSATh HECTAaTUCTUYECKHE METOJbl KOHTPOJS MPU OTPAaHHMUYEHHOM O00BbEeMEe KOHTPOJIUPYEMBIX KOHCTPYKIHMM WU B HAYAIbHBIA MEPUO]
MPOM3BOJICTBA, MPU MPOBEACHUH HEPa3pyIIAIOIIEr0 KOHTPOJIA MPOYHOCTH OeToHa 0e3 MOCTPOEHUs TPagyupPOBOYHBIX 3aBHUCHMOCTEH, a C HCIOJIb30BaHHUEM
MIPUBEJACHHBIX YHUBEPCAIbHBIX 3aBHCUMOCTEH U B MCKIIIOUUTENBHBIX CIy4asX MPU KOHTPOJIE MPOYHOCTH OETOHA MOHOJIUTHBIX KOHCTPYKIMI MO KOHTPOJILHBIM
oOpasiam, m3rotoBieHHbIM Ha ctpoitmomazke (TOCT P 53231).

11.5.4 KoHTpoab MOPO30CTOMKOCTH, BOJJOHETIPOHUIIAEMOCTH U TUNIOTHOCTH OETOHA ClIeyeT MPOU3BOANTH, PyKOBOACTBYsICH TpeboBanusmu ['OCT 10060.0,
I'OCT 12730.5, TOCT 12730.1, TOCT 12730.0, TOCT 27005.



11.5.5 KonTposb nokasareneil kKauecTBa apMaTyphl (BXOIHOW KOHTPOJIb) CIEAYET MPOU3BOIUTH B COOTBETCTBUH C TPEOOBAaHUSAMH CTaHAAPTOB HA apMarypy
¥ HOpM O(OPMIICHHSI aKTOB OIICHKH Ka4eCTBa jKeJIe300€TOHHBIX M3CIIHIA.

KoHnTposas kauecTBa cBapouHbIX padoT npousBoaaT corsnacHo CII 70.13330, I'OCT 10922, T'OCT 23858.

11.5.6 OueHKy mpHUroTHOCTH COOPHBIX KOHCTPYKIIUH MO MTPOYHOCTH, TPEIIMHOCTOMKOCTH M Ae(hOPMAaTHBHOCTH (IKCIUTYaTallMOHHOW MPUTOTHOCTH) CIIEAYET
npon3BoauTh corsacHo 'OCT 8829 myrem npoOHOro HarpyKeHus: KOHCTPYKIIMU KOHTPOJIBHOM Harpy3Koi WM MyTeM BbIOOPOYHOTO UCHBITAHUS HATPYKEHUEM JI0
paspylieHus] OTACIbHBIX COOPHBIX U3/AETUH, B3ATHIX U3 MAPTUU OJHOTUIIHBIX KOHCTPYKIMH. OLEHKY NPUTO0JHOCTH KOHCTPYKIIMM MOKHO TaK)K€ MPOU3BOAUTH Ha
OCHOBE pE3yJIbTaTOB KOHTPOJIS KOMIUIEKCAa €IMHUYHBIX IMOKa3zarenae (A cOOPHBIX M MOHOJHUTHBIX KOHCTPYKIUI), XapaKTepU3YyIOIIUX MPOYHOCTh OeToHa,
TOJILMHY 3alllUTHOTO CJIOSl, TEOMETPUUYECKUE pa3Mepbl CEYEHUH M KOHCTPYKIMH, pacrlojoKE€HHUE apMaTypbl U IMPOYHOCTh CBAPHBIX COCAUHEHWH, AUAMETp U
MEXaHUYECKUE CBOWCTBAa apMaTypbl, OCHOBHBIE pa3Mepbl apMaTypHBIX M3JAEIUI U BEIUYMHY HATSDKEHHUS apMaTypbl, MOJIy4aeMbIX B IPOLIECCE BXOJHOTO,

OIICPATMOHHOI'O U IPUEMOYHOI'O KOHTPOJIA.

11.5.7 llpuemKy OETOHHBIX U >KEJIE300€TOHHBIX KOHCTPYKIIMHA TOCJI€ WX BO3BEJIEHUS CJIEAYET OCYILECTBISATh IyT€M YCTAHOBJIEHHUSI COOTBETCTBUS
BBITIOJTHEHHOU KOHCTpYKIuH mipoekTy (CIT 70.13330).

[IpuemMky cOOpHBIX OETOHHBIX U KEIe300€TOHHBIX U3IeTUN U KOHCTpYKIUH cienyeT ocymecTtiasaTh mo CIT 130.13330 u TOCT 13015.

12 Tpe6oBaHMNA K BOCCTAaHOBIEHUIO U YCUINEHUIO XKene3006e TOHHbIX KOHCTPYKLUNn

12.1 O0mue moJI0KeHu s

BoccranoBrieHne n ycuieHue jxene300eTOHHBIX KOHCTPYKLUH ClieyeT MPOU3BOJUTH Ha OCHOBE PE3yJIbTaTOB UX HATYpPHOTO 0OCIel0BaHMs, OBEPOYHOTO
pacuera, pacuyera U KOHCTPYUPOBAHUS YCUIMBAEMbIX KOHCTPYKIIHH.

12.2 HatypHble 00c/1e10BaHUSI KOHCTPYKIMIA



[Tyrem HaTypHBIX 0OCIETOBAHUI B 3aBUCUMOCTH OT KOHKPETHOW 3a/1a4M JTOJDKHBI OBITh YCTAHOBJICHBI: COCTOSIHHE KOHCTPYKIIUU, TEOMETPUUECKUE Pa3MEph
KOHCTPYKLUH, apMUpPOBaHUE KOHCTPYKLIUH, IPOYHOCTh OE€TOHA, BUJ U KJIaCC apMaTyphbl U €€ COCTOSIHUE, TPOTHObl KOHCTPYKIMM, IIUPUHA PACKPBITUS TPELINH, UX
JUTUHA U PACTIONIOKEHHE, Pa3MEPhI U XapakTep Ae(EeKTOB U OBPEKICHNH, HATPY3KH, CTATHYECKAs CXeMa KOHCTPYKIIUH.

12.3 IloBepo4HbIe pacueTbl KOHCTPYKIMIA
12.3.1 TloBepouHbIe pacYeThl CYIIECTBYIOIIUX KOHCTPYKIMH CJeIyeT NPOW3BOIUTh NpPHU W3MEHEHUHM JIEHCTBYIOIIUX Ha HUX HArpy3oK, YCIOBHM
AKCIUTYaTalli 1 00bEMHO-TNIAHMPOBOYHBIX PELLIEHUH, a TakXKe MpU 0OOHAPYKEHUU CEPbE3HBIX 1€(DEKTOB U MOBPEXKACHUN B KOHCTPYKIIHSX.

Ha ocHOBe mOBEpOUYHBIX pacueTOB YCTAHABIMBAIOT TPUTOJHOCTh KOHCTPYKIHMH K OKCIUTyaTallid, HEOOXOJIUMOCTh WX YCHJIEHHS, HE0OXOIUMOCTb
IKCILTyaTallMOHHOM HArPy3KH MJIU MOJHYK HEMPUTOJHOCTh KOHCTPYKIIUH.

12.3.2 TloBepouHble pacueTbl HEOOXOIUMO MPOU3BOAUTH Ha OCHOBE MPOEKTHBIX MaTEpPHAaNiOB, AAHHBIX 1O HW3TOTOBJIEHHUIO U BO3BEACHHIO KOHCTPYKIUH, a
TaKk)Ke pe3y/IbTaTOB HATYpPHBIX 00CIIEIOBaHUM.

PacuerHble cxeMbl MpU MPOBEICHUHM MOBEPOYHBIX PACUYETOB CIIEAYET NMPUHUMATH C Y4ETOM YCTAHOBJIEHHBIX (PAKTUYECKHMX T€OMETPUUYECKUX DPa3MEpOB,
(aKTUYECKOro COeAMHEHUS U B3aUMOJCHCTBHS KOHCTPYKLUN U 3JIEMEHTOB KOHCTPYKIIUM, BBISIBJICHHBIX OTKIOHEHUH MPU MOHTaXe.

12.3.3 [loBepouHble pacyeTsl CieayeT MPOU3BOIAUTH MO Hecylled CHOCOOHOCTH, nedopMalusIM U TPEIMHOCTOMKOCTH. JlomyckaeTcs HE MpPOU3BOIUTH
MOBEPOYHbIE PACYEThl MO HKCIUTYyaTallUOHHOW MPUTOJHOCTH, €CJIM MEPEeMEIEHUS M IIUPUHA PACKPBITUS TPEIIMH B CYHIECTBYIOIIUX KOHCTPYKIMSIX MHpHU
MaKCUMAaJIbHBIX (DAaKTUYECKUX HArpy3kax HE MPEBOCXOIAT JAOMYCTUMBIX 3HAUEHUH, a YCUJIUA B CEUCHUSX AJIEMEHTOB OT BO3MOKHBIX HAarpy30K HE MPEBBILIAIOT
3HAYEHUH YCHINN OT PaKTHUECKU JEHCTBYIOIIUX HArPY30K.

12.3.4 PacueTHble 3HAUYECHUS XapaKTCPpUCTUK OeToHa IIPpUHUMAKOT I10 Ta6J'II/II_IC 6.8 B 3aBHCHUMOCTH OT KJjlacca 6eTOHa, YKa3aHHOT'O B IIPOCKTE, WIN YCJIIOBHOTI'O
KJj1acca 66TOHa, orpeacsIeMoro ¢ IOMOIbIO IIEPCBOAHBIX KOS(b(bHHHGHTOB, 06CCH6‘H/IB8.I-OH_[I/IX 9KBUBAJICHTHYIO IIPOYHOCTH I1O Q)aKTquCKOI}'I cpez[Heﬁ IIPpOYHOCTH
6CTOH8., HOJ'Iy‘ICHHOfI 10 UCITBITAHUSIM OCTOHA MCTOAaMU HCPAZPYHIAOUICTO KOHTPOJIA U 1O UCIIBITAHUAM 0T06paHHBIX N3 KOHCTPYKIIUU o6pa3 OOB.

12.3.5 PacueTHble 3HaYeHUs XapaKTEPUCTUK apMaTypbl NMPUHUMAIOT MO Tabiuuie 6.8 B 3aBUCHMOCTH OT KJIacca apMaTypbl, YKa3aHHOI'O B MPOEKTE, WU
YCJIOBHOTO KJlacca apMaTryphbl, OINpPEeNsieMOro C MOMOIIbI0 MEPEBOAHBIX KO3(P(HUIMEHTOB, 00EeCIEeUNBAIONINX SKBUBAJEHTHYIO HMPOYHOCTh MO (HAaKTHUYECKUM

3HA4YEHUSIM CPeHEN MPOYHOCTH apMaTyphl, MOJIYYE€HHON MO JaHHBIM UCTBITAHUN 00pa3LOB apMaTyphl, OTOOPAHHBIX U3 00CIETyeMbIX KOHCTPYKIIUHA .

ITpu OTCYTCTBUM NMPOEKTHBIX JAHHBIX U HEBO3MOXKHOCTHU O0TOOpa 00pa3IoB JOMYCKaeTCs KJIAcC apMaTypbl YCTaHABIMBATh M0 BUIY HPOQHIsS apMaTyphl, a



pacueTHble COIPOTUBIICHUS IPUHUMATh Ha 20% HUKE COOTBETCTBYIOLIUX 3HAUEHUH AEHCTBYIOIIMX HOPMATUBHBIX IOKYMEHTOB, OTBEUAIOLIUX JAHHOMY KJIaccy.

12.3.6 Ilpu mpoBeAeHHU TMOBEPOUYHBIX PACUETOB JOJDKHBI OBITH YYTCHBI JNE(PEKTHl W TOBPEXKACHUS KOHCTPYKLMH, BBISBICHHBIE B INPOLECCE HATYPHBIX
o0cIileZIoBaHMi: CHIKEHHUE MPOYHOCTH, MECTHBIC TIOBPESKICHUS WIM pa3pylIeHHs OeToHA; OOphIB apMaTyphl, KOPPO3HsS apMaTyphl, HApyIICHHE aHKEPOBKU U
CIICTIIICHUSI apMaTypbl ¢ OETOHOM; OMTaCHOE 00pa30BaHME U PACKPBITUE TPEIIMH; KOHCTPYKTHBHBIE OTKIOHEHHUS OT MPOEKTa B OTACTBHBIX AJIEMEHTAX KOHCTPYKIHH
U UX COCIMHEHHUSIX.

12.3.7 KoHCTpyKIIMK, HE YIOBJICTBOPSIONINE TPEOOBAHMSM ITOBEPOUYHBIX PACUETOB IO HECYHIEH CIMOCOOHOCTH W AKCIUTYaTAlIHOHHOW TIPUTOTHOCTH,
MOJYIeKAT YCUIJICHUIO JIMOO /71l HUX JIOJDKHA OBITh CHIDKEHA DKCIUTyaTalldOHHAs Harpy3Ka.

I[J'IH KOHCTPYKHHﬁ, HE YOOBJICTBOPAIOMIUX Tpe6OBaHI/I$IM IMOBCPOYHLBIX PaCyYCTOB I10 3KCHHyaTaHHOHHOi/JI IMPUTOJHOCTH, AOIMYCKACTCA HEC NPCAyCMaTpuBaATh
YCUIICHUA 00 CHIDKEHUS HarpyskKu, €Cin CbaKTI/I‘—IeCKI/Ie HpOFI/I6I)I MMPEBBIMIAIOT JOIMMYCTHUMBIC 3HAUCHUA, HO HC MPCIATCTBYIOT HOpMaHBHOﬁ OKCILTyaTallu, a
TAaKXE €CJIIN q)aKTI/I'—ICCKoe PACKPBITHE TPCIIWH MPEBBIIIACT AJOITYCTUMBIC 3HAYCHUS, HO HC CO3AaCT OIMMACHOCTH PAa3pyHICHUA.

12.4 Ycunenue xe1e300eTOHHBIX KOHCTPYKUM A
12.4.1 Ycunenue xene300eTOHHBIX KOHCTPYKIIUA OCYIIECTBIISIOT ¢ MOMOIIBIO CTAIbHBIX AJIEMEHTOB, OETOHA M YKeIe300€TOHa, apMaTyphl U MOJIUMEPHBIX
MaTepHasoB.

12.4.2 Tlpu ycuneHUM xeyne300€TOHHBIX KOHCTPYKIMH CIIeyeT YYHMTHIBAaTh HECYIIYIO CIIOCOOHOCTh KaK JJIEMEHTOB YCHJICHUS, TaK U YCHIJIMBAaeMOM
KOHCTPYKIUU. J[J11 3TOro JOKHO OBITh 0OECIeueHo BKIIOUYEHHE B pabOTy 3JIEMEHTOB YCHIIEHUS U COBMECTHasl UX paboTa ¢ yCHIMBaeMOW KOHCTpyKuuen. J{is
CHJIBHO TOBPEKICHHBIX KOHCTPYKIMI (mpu paspymenuu 50% u Oonee ceuenus: 6etona unu 50% u OGojee miomaau ceuyeHus pabodeil apMaTypbl) 3JI€MEHTHI

YCUIICHHUS CICAYCT paCCUUTBIBAThL HA ITIOJIHYIO ,HeﬁCTBYIOHIYIO HarpyskKy, Iipu 3TOM HeECyIlas CIIOCOOHOCTD YCI/IJII/IBaCMOﬁ KOHCTPYKIIMU B paCyYCTC HC YUYHUTHIBACTCA.

HpI/I 3aJICJIKC TpPCIOUH C H.IHpHHOﬁ PaCKpPLITHUA boiee HOHYCTHMOﬁ U JOpyrux I[e(i)CKTOB OeToHa CJIICayeT o0ecneyuTh PaBHOIIPOYHOCTL YYaCTKOB
KOHCTPYKHHﬁ, MNOABCPTHYBHINXCA BOCCTAHOBJICHUIO, C OCHOBHBIM OETOHOM.

12.4.3 PacueTHbIe 3HAUCHUS XapaKTECPpUCTUK MATCPUAIIOB YCUJICHUA TPUHUMAKOT T10 HeﬁCTBYIOIHHM HOPMAaTUBHBIM NOKYMCHTAM.

PacdeTHbie 3HaYCHMS XapaKTECpUCTUK MaTCpHaJIOB YCHHHBaeMOﬁ KOHCTPYKIIMH IIPUHHUMAIOT HUCXOAA H3 IPOCKTHBIX JAHHBIX C YUYCTOM PpPC3YJIIbTATOB
O6CJ'IC,Z[OB8.HI/I$I COTJIaCHO IpaBUJIaM, IPUHATBHIM IIPH TOBCPOYHBIX PACUCTAX.

12.4.4 Pacuet ycunuBaeMo ene300€TOHHON KOHCTPYKIMM cJelyeT IPOU3BOAUTH M0 OOIIMM MIPAaBUIIaM pacyeTa kelle300€TOHHBIX KOHCTPYKIMHA € y4eT oM



HaHpH)KCHHO-l[e(bOpMI/IpOBaHHOI‘O COCTOSIHUA KOHCTPYKIUHU, TOJTYYCHHOTO €10 10 YCUJICHUA.

13 Pacuer xes1e300eTOHHBIX KOHCTPYKIHMI HA BBIHOCJIMBOCTD
13.1 Pacuer xene300€TOHHBIX KOHCTPYKIINI Ha BEIHOCIUBOCTD CJIEIYET BBITIOIHSATH MPH JCHCTBUM MHOTOKPATHO TOBTOPSOLICHCS (PEryasipHOil) HArpy3KH.
[IpoBepka conpoTUBIIEHUS IIPU pacueTe Ha BHIHOCIMBOCTD BBIMIOJIHAETCS OTAEIBHO JUIsl OETOHA U apMaTyphl.

Pacyer Ha BBIHOCIMBOCTD BBINIOJHSIOT IO YIIPYroil CTaguu ¢ TpeluHaMu. PaboTy pacTaHyToro O€TOHa U C)KaToil apMaTyphl HE YUUTBIBAIOT, U UX IPOYHOCTh
Ha BBIHOCJIMBOCTb HE PaCCUUTHIBACTCSI.

13.2 Pacuer Ha BBIHOCIHMBOCTH HEOOXOIUMO TPOM3BOIUTH W3 YCIOBUH, MPH KOTOPHIX MAaKCHMAIbHBIC HANPSHKCHUS B CXKATOM OETOHE W PACTSHYTON
apMarype OT MOBTOPSIOUIEICS HArpy3Kd HE MPEBBIIIAIOT PACUETHBIX CONPOTUBICHUNM OETOHA M apMaTypbl Ha C)KaTHe U PACTSHKEHHE IO BBIHOCIMBOCTHU
COOTBETCTBEHHO.

13.3 PacyetHble conmpoTuBiIeHHUs] O€TOHA U apMaTyphl MO BBIHOCIHMBOCTH B OOILEM Cilydae OMPENeNsioTCS C y4eTOM aCHUMMETPHUM LUKIOB HArpY>KEHUH,

KJIacCOB O€TOHa W apMmaTypbl (MO MPOYHOCTH HAa CXKATHE M PACTSDKEHHE COOTBETCTBEHHO) JJII YMCIA IHUKIOB, PaBHOTO J; = 3.10% , C HCHOJb30BaHHEM
HHUCTAJAIONIEe KPUBOJUHENHON 3aBUCUMOCTH, MOJyYEHHON Ha OCHOBAHUY OTIBITHBIX JAHHBIX.

HpI/I OIIPCACIICHUU PACUYCTHBIX COHpOTI/IBHeHI/Iﬁ 0eTOHA MO BBHIHOCIMBOCTH CICAYET YUHUTBIBATH BHU[ OeToHa (TH)KCJ'IBII‘/'I niIn HCFKHﬁ), a TaKXKE€ COCTOSAHHC
0OeTOHA IT0 BIIAKHOCTH. HpI/I ONpCACIICHNHU paCYCTHBIX COHpOTI/IBJ'ICHI/Iﬁ apMaTypkbl 110 BBIHOCIMBOCTHU CIICAYCT YUUThIBATh HAJIMYNUE CBAPHBIX COGHHHCHHﬁ.

ACI/IMMCTpI/IH IOHKJIOB Han}I)KeHI/Iﬁ XapaKTepUu3yeTcsa OTHOUICHUECM MHUHHUMAJIBHBIX U MAaKCUMAJIbHBIX HaHpH)KCHI/Iﬁ B OEeTOHE U apMarype B Mpeaciax MUKIIa
HU3MCHCHUS HAI'PY3KH.

[Ipunoxenune A
(cnpaBo4Hoe)

OcHoBHbIe OyKBeHHbIE¢ 0003HAYCHUS



Ycunus om enewinux HAcpy30K U 6030elicmeull 8 nonepevHomM ceyeHuu sjnemenma

M- M3rU0arOIMi MOMEHT;

M, - M3TUOArONIMA MOMEHT C YY4E€TOM MOMEHTA YCHJIHS MPEABAPUTEIHHOTO 00XATHS OTHOCUTEIHHO
IIEHTPA TSHKECTH MPUBEICHHOTO CCUCHUS;
A - MPOJIOJIbHAS CUJIA,;
o MonepeyHast cuia;
T- KpYTAILIHA MOMEHT.
Xapaxmepucmuku mamepuanos

Bypu - HOPMAaTHUBHOE COIIPOTUBJICHUE OETOHA OCEBOMY CHKATHUIO;

Ry, Rpser - pacueTHbIe COMPOTUBJICHHS OETOHA OCEBOMY CXKATHIO JUIS TMPEAETbHBIX COCTOSHUMN
COOTBETCTBEHHO IMEPBO U BTOPOU rpyrr;

Ripin- HOPMAaTHUBHOE COMPOTUBJICHHE OETOHA OCEBOMY PACTSIKEHUIO;
Rps | R ser - pacueTHbIe COMPOTUBIICHHSI OETOHA OCEBOMY PACTSKEHHIO IS TPEACTBHBIX COCTOSHUI

COOTBETCTBEHHO IEPBOU U BTOPOU I'PYILIL;



Rpioe - pacyeTHOE COMPOTHUBJICHHE OETOHA CMSTHIO;

Ry - repeaTouHasl IpoYHOCTh OETOHA,
Ryomd - pacueTHOe CONPOTUBIICHUE CLETUIEHUS apMaTyphl ¢ OETOHOM;
Ry, Riser - pacueTHble COMPOTHBIIEHUS apMaTypbl PACTSXKEHUIO I TPEENIbHBIX COCTOSHUI

COOTBETCTBEHHO MEPBOU U BTOPOU I'PYIIT;

Row- pacyeTHOE COMPOTUBIICHUE TTOTIEPEYHON apMaTypbl PACTKEHUIO;

R, - pacyeTHOE COMPOTHUBIICHHWE apMaTypbl CKATHUIO Uil MPENEITbHBIX COCTOSHUMN IMEPBOM
TPYIIIBI;

- HavyaJIbHBIA MOJTYJb YIPYTOCTH OETOHA MPH CKATHUU U PACTSHKCHUH;

By ved - MIPUBEACHHBIN MOIYNb IehopMaluy CXKAToro OETOHA;

E. - MOJYJIb YIIPYTOCTH apMaTyphl;

B vad - MIPUBEACHHBIN MOIYNb AedopMalliid apMaTyphl, PACIONOKEHHONH B pacTSHYTOHN 30HE

El

QJICMCHTA C TPCUINHAMU;



fha, Fhia - NpeACIbHBIC OTHOCUTCIIBHBIC Ile(l)OpMaI_II/II/I 0eTOHA COOTBETCTBEHHO I[Ipru PaBHOMCPHOM
OCCBOM CKATHUHU U OCCBOM PACTAKCHUU,

Ean- OTHOCHTEJNIbHBIE 1e(OPMALIU apMATyphl IIPU HANPSKEHUH, PaBHOM & ;

Ehsh- OTHOCHTENBbHBIE Ie(OpMaln ycaaku OETOHa,;

©hgr - KO QUIMEHT MOI3ydeCTH OETOHA;

o - OTHOLIEHUE COOTBETCTBYIOMIUX MOJYJIEH YIPYTrOoCTH apMaTypsl £; u 6eTona £j.

Xapakmepucmuku NOJIOHCEHUA I’lpOOOﬂbHOﬁ apmwamypbsbl 6 NONEPEYHOM Ce4eHUU d1emenma

& - 0003Ha4YeHHE MPOJOJILHON apMaTyphl:

a) IpU HAJIMYUU CKATOM M pacTAHYTON OT ACWCTBUSA BHEIIHEH HAarpy3Kd 30H CEUEHUs -
pacIoJIOKEHHOM B pACTSIHYTOM 30HE;

6) Iopu IOJHOCTBIO CXKATOM OT JIeCcTBUS BHEIITHEH HAarpy3km CC€4C€HUU -
pacnonoxceHHoﬁ Y MCHEC c)KaTou I'pPaHH CCUCHMH,

B) IIpU MOJIHOCTBIO PACTAHYTOM OT HeﬁCTBHH BHEIITHEH Harpy3kKu CCUCHHUMU:

Il BHCHCHTPCHHO PACTAHYTBIX 3JIECMCHTOB - pacnono;erHoﬁ y Ooitee paCTHHyTOﬁ
T'paHu CCUCHUS,

U OCHTPAJIBHO-PACTAHYTBIX 3JICMCHTOB - BCEH B ONECPpCHYHOM CCUYCHHUHU IJICMCHTA,



0003HaueHHe MPOJI0IbHON apMaTyphI:

a) IpU HAJIMYUU CKAaTOM M pacTAHYTON OT AEWCTBUS BHEIIHEH HAarpy3Ky 30H CEUEHUs -
PAacCIOJIOAKEHHOM B CKATOM 30HE;

0) mNpu TOJHOCTBIO CXKAaTOM OT JEWCTBUS BHEIIHEH HAarpy3kd CEYEeHUU -
pacmoJio’KeHHOU y 0oJiee C)KaTol rpaHy CEYeHMUs;

B) MpU TOJHOCTBIO PACTAHYTOM OT JI€HCTBUSI BHEIIHEH HAarpy3Kd CE4YEeHUU
BHEIICHTPEHHO PACTSAHYTHIX 3JIEMEHTOB - PACIOJIOKEHHOM Yy MEHEe PacTAHYTOW rpaHu
CCUCHUS.

Feomempuuecxue xapakmepucmuxku

IIMpUHA TIPSMOYrOJIBHOTO CEYCHHS; IMHpPUHA pedpa TaBpPOBOTO W JIBYTAaBPOBOTO
CEUYeHUIA;

IIMPUHA TIOJIKK TaBPOBOTO W JBYTaBPOBOI'O CEYEHUU COOTBETCTBEHHO B PACTSIHYTOH M
C)KaToM 30HAaX;

BbICOTA IPAMOYT'OJIBHOT'O, TaABPOBOTI'O U AIBYTABPOBOTO CequHﬁ;

BBICOTA IOJIKK TaBPOBOTO U JBYTAaBPOBOI'O CEUEHUW COOTBETCTBEHHO B PACTAHYTOU U
C)KaTOM 30HaX;

paccTosiHUE OT PaBHOACHCTBYIOLIECH YCHIIMH B apMaType COOTBETCTBEHHO L M & 10
Omkaiiiiel TpaHu ceueHMs;
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pabouasi BRICOTA CEUCHHsI, paBHAsi COOTBETCTBEHHO 4 —q M & —a';
BBICOTA C’KAaTOM 30HBLI OETOHA;

X

OTHOCHTEIbHAS BBICOTA CKATOM 30HEI 6€TOHa, paBHaA lg‘gn ;

paccTosiHUE MEXly XOMYTaMH, U3MEPEHHOE T10 JIJIMHE JIEMEHTa;

SKCUEHTPUCUTET MPOAOTbHON CHIIBI A OTHOCHUTENBHO IIEHTPa TSHKECTH MPUBEICHHOTO
CEYEHUsI, OTIPEIeNAEMBbIil ¢ ydueToM ykazanuit 7.1.7 u 8.1.7;

paccTosiHUA OT TOYKH MPHUJIOKEHUSI MPOAOJbHOW CHUJIBI A 0 paBHOACHCTBYIOIIEH
YCHJIUH B apMaType COOTBETCTBEHHO & H 5

OKCHCHTPUCUTET YCUIINA MPEABAPUTCIBHOTO 00’KaTHsI OTHOCHUTEIBHO LHEHTPA TAXKECTU
IMPUBEACHHOI'O CEYCHMA,

PacCTOAHUC OT HeﬁTpaﬂBHOﬁ OCHU OO0 TOYKHU NPHUIIOKCHUS YCHUIIUS IMPCABAPUTCIIBHOTO
00KaTHsA C y4€TOM I/I3FI/I68.IOH_ICFO MOMEHTA OT BHEIITHEH Harpy3ku;

PaCCTOAHUC OT TOYKH MPUITIOKCHUA YCUIIHA TTPEABAPUTCIIHEHOTO o0XkaTus N pC YyUCTOM

M3rUOAIOIIer0 MOMEHTa OT BHELIHEW Harpy3ku J10 LEHTpa TSHKECTH PACTSIHYTOM MIIH
HanMeHee C)KaTol apMaTyphl;



5
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IPOJICT 3JICMCHTA,

JJIMHA 30HBI aHKCPOBKH,

JJIMHA 30HBI I€peaavdu MpCaABAPUTCIILHOIO HAIIPSIHKCHUS B apMaType Ha 6CTOH;

pacyeTHas JUTMHA 3JIEMEHTA, TOJIBEPralouierocs ACHUCTBUIO CKUMAIOIIECH TPOI0JIbHON
CHIIBIL;

pagnyc WHEPIMH TOMEPEYHOTO CEUCHMsI DJIEMEHTa OTHOCHUTEIBHO IIEHTpa TSKECTH
CEUeHU;

HOMMHAJIBHBIA JUAMETP CTEPKHEW COOTBETCTBEHHO IMPOJOJBHOM M MONEPEUYHOU
apMaryphl;

TUTOIIA/I CEYCHUS apMaTyphl COOTBETCTBEHHO S U .5,

IJIiomaab CCYCHUA XOMYTOB, PACIIOJIOKCHHBIX B OJIHOM HOpMﬁJ’IBHOﬁ K HpOI[OJ'IBHOﬁ OCH
QJICMCHTA IIJIOCKOCTH, nepeceKanmeﬁ HAKJIOHHOC CCUCHUC,

K03 (HUIIMEHT apMUpPOBaHUS, OINpEICIsIeMblli KaK OTHOILICHHWE IUIOMIAAN CEYCHUS
apMarypsl S K TUIONIAJM TIOTIEPEYHOTO CeueHUs deMeHTa &' %) Ge3 yuera CBECOB
CKaTBIX M PACTSIHYTHIX IOJIOK;

iomagb BCETO OeToHa B MOICPCYHOM CCUCHUU;



By, foy -

T sp -

ILJIOIA/Ib CCUCHUSI OCTOHA CYKATOM 30HbI,

IUIOIIAb CEYEHUsI OETOHA PACTAHYTON 30HBI;

mIomaab MPUBCACHHOTO CCYCHUA DJICMCHTA,

IUIOIIAIb CMATHSA OETOHA;

MOMEHT HWHEPIIMH CEYCHHs] BCET0 OETOHA OTHOCHTENIPHO IIEHTPA TSDKECTH CEUYCHHS
DJIEMEHTA;

MOMEHT WHEPIMH TPUBEICHHOTO CEUCHMsI AJIEMEHTa OTHOCHTEIBHO €ro IIeHTpa
TSOKECTH;

MOMCHT COIIPOTHUBJICHUA CEYCHUS IJICMEHTA I KpaﬁHero PaCTAHYTOI'O BOJIOKHA.

Xapaxmepucmuku npeosapumenbHO HANPSANCEHHO20 deMeHma

yCUJIMe IMpeaABapUTCIIbLHOTO o0yKaTHs ¢ Y4€TOM IIOTEPb NPCABAPUTCIBHOT'O HAIIPKCHU A
B apMaType, COOTBCTCTBYROIIUX paCCManHBaeMOﬁ craaguun pa6OTbI 9JICMCHTA,

yCUIMe B HaHpHFaeMOﬁ apMarype € y4€TOM COOTBETCTBCHHO IICPBLIX U BCEX IMOTCPHb
IpeABAPUTCIIbHOTO HAITPSIIKCHU,

NpCABAPUTCIIBHOC HAIPSIKCHUEC B HanpﬂraeMoﬁ apMmarype € y4d4€TOM [IIOTCPb



IIPEIBAPUTEIILHOTO HANPSDKEHUS B apMmaType, COOTBETCTBYIOLIUX paccMaTpUBacMOn

cTaguu paboTHI 3JIEMEHTAa,

bo g, - IIOTEPH NPEIBAPUTEIBLHOTO HAIIPSLKEHMS B apMaType;

':rEJp - C)KUMAIOIME HAIPSKCHUA B OeToHE B CTaguu NpeaABapUTCIIBHOTO o0xkaTus ¢ Y4€TOM

MIOTEPh MPEIBAPUTEIBLHOTO HAIPSKEHUS B apMaType.

[Ipunoxenne b
(cnpaBo4Hoe)

Pacuer 3akiaaaHbIX geTaJjei

b.1 Pacuer HOpMaJIbHBIX aHKEpOB, MPUBAPEHHBIX BTAaBpP K IJIOCKUM 3JIEMEHTaM CTajJbHBIX 3aKIAJHBIX JAeTalel, Ha AeWCTBUE M3rHOarolMX MOMEHTOB,
HOPMAaJIbHBIX U CABUTAIOIINX CUJI OT CTATHUECKOI HAarpy3KH, PacrojIoKEHHBIX B OJJTHON IIIOCKOCTH CUMMETPHH 3aKJIaJHON JeTallu, MPOU3BOAUTCS U3 YCIOBHS:

rac Nﬂnﬁ' - HauOoJIbIIIEE pacTsaruBaromiee yCujime B O4JHOM pALYy aHKECPOB, paBHOC!

Qan,_}' - CABUTAOIICC YCUIINEC, IIPUXOAAIICCCA Ha OAUH Pl aHKCPOB, paABHOC:

Qan,j n Nan,_j <1
Qan,j,ﬂ Nan ot ! (E- 1)
MoN
M, o=+
S S T (b.2)
o - Q- 0,30
an.g . ; (b.3)



i’
N n - HanOOJIBIIIEE CKUMAIOLIEE YCHIIUE B OJIHOM PSILY aHKEPOB, OIPEAEIIAEMOE 110 (OpMyIIe

A = MN
@ oy - (b.4)
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Pucynox b.1 - Cxema ycunuii, J€HCTBYIOIIMX Ha 3aKIaAHYIO J€TaTb
QanJ,D - CIIBUTAIOIIAs CHJIa, BOCIIPUHUMAaeMasi aHKepaMHu, oTpeessieTcs o popmye
Qanﬂ;',ﬂ = Yash Aan,j By Ry (B.5)
rae s sh- KO3 OULIKEHT, IpUHUMAaEeMbIi paBHBIM 1,65;
N, an,j 0 - IpeJeTIbHAas pacTArMBAOLIAs CUJIa, BOCIIPUHUMAEMasl OJIHUM PsZI0M aHKEPOB, olpeaesnseTcs o Gopmyie
NanJ,D =R -’qan,vi" . (b.6)

B dpopmymnax (b.1)-(b.6):

M, N, Q - MOMCHT, HOpMaJIbHAaA U CABUTaronias CHUJIbI, ﬂeﬁCTBYIOHIHC Ha 3aKJIaIHYI0 ACTaJIb COOTBECTCTBECHHO, MOMCHT OIIPCACIIACTCA OTHOCUTCIILHO OCH,
pacnonomeHHoﬁ B IIJIOCKOCTH HapyxcHoﬁ r'paHH IJIACTUHBI U Hpoxow{meﬁ YCpe3 HCHTP TAKCCTU BCCX AaHKCPOB;



# an - UMCIIO pPAAOB aHKCPOB BJAOJIb HAIIPABJICHUA CI[BHFaIOHleﬁ CHJIBI; €CJIM HEC oOecneunBaeTcs PaBHOMCpPpHAaiA 1nepcaada CHBHFaIOHleﬁ CHUJIBI QHa BCC psAAbI

aHKEPOB, TO MIPH ONPEIETICHUH CABUIAIONIETO yCUIUst &gy yauThiBaeTCst HE GOJIEE YETHIPEX PSIOB;
Z - PacCTOSIHME MEXAY KpallHUMHU psilaMH aHKEPOB;

Aﬂna’i" - CyMMapHas mjiomab MornepeuyHoro CCUCHuA aHKCpOB Hanboee HAIIPsPKCHHOT'O psjia,
HJ'IOIIIaZ[B CCUCHUSA aHKCPOB OCTAJIBHBIX PA0B JOJDKHA IMPUHHUMATLCA paBHOI\/'I rmionaan CCUCHUA aHKCPOB HauoOoJee HAIIPpsH>KCHHOT'O psja.

B dopmynax (2) u (4) HOpManbHas cuiia & CUMTACTCs TMOJIOKUTEIBHOM, €CJIM HampaBJieHa OT 3aKJIagHOW aetanu (cM. pucyHok b.1), u orpuiarensHoil -

(3 ’ —_—
eCIlM HanpaBJieHa K Heii. B cnywasx, korga Vg, mostydaer oTpunarensHoe 3HaueHue, To B Gopmyine (b.3) npuaumaercs Mg, =

() v ¢
IIpu pacrosIokKeHUH 3aKIaIHON IeTaan Ha BEpXHEH (IIpy OETOHUPOBAHHMH) MOBEPXHOCTH M3/IEINS 3HAUEHHE 4V gy IPHHUMAETCS PABHBIM HYITIO.

b.2 B 3aknagHo# neTanu ¢ aHKepaMu, IPUBapEHHBIMU BHAXJIECTKY N0 yriioM oT 15 mo 30°, HakJIOHHBIE aHKEpa PACCUYMTHIBAIOTCA HA ICMCTBUE CIBUTAIOIIECH
cusl (mpu & 7 & rie N - oTpeiBaromas cuma) no dopmyite
i’
A e = —Q ~ 03N
1n,1nc
: R

&

(5.7)

rac -Aan,z'nc - CyMMapHasd I1omaab MOIepeuHOro CCUCHUSA HAKIIOHHBIX aHKCPOB,
i’
Nﬂn -cMm. 8.1.1.

IIpu 5TOM JOJIKHBEI YCTAHABIMBATHECA HOPMAJIbHBIE aHKepa, paccuuThiBaeMble 110 popmyne (Bb.1) u npu 3Havenusx Lgn, paBbix 0,1 CABUraroLIero ycuius,

onpezaensemoro o ¢opmyne (b.3).

b.3 KoHCTpyKliMsl CBapHBIX 3aKJaJHBIX JleTajel ¢ NPUBAPEHHBIMH K HHUM 3JIEMEHTaMM, MepeNlalollMMU Harpy3ky Ha 3aKJajHble JeTaiH, JOJXKHa
oOecreunBaTh BKJIIOYCHHE B pabOTy aHKEPHBIX CTEP)KHEH B COOTBETCTBUU C NPUHATOM pacyeTHOW cxeMoil. BHelIHMe syeMeHTHI 3akjaJHbIX JAeTaliell M ux
cBapHble coenuHeHHs paccuuTbiBatoTcs cornacHo CIT 16.13330. [Ipu pacuere ruiacTMH M (pAaCOHHOTO MPOKAaTa Ha OTPBIBAIOLIYIO CHUJIY MPUHUMAETCS, YTO OHU
LIAPHUPHO COEIMHEHBI C HOPMAJIBHBIMHU AHKEPHBIMH CTEPKHSAMHU.



Kpowme Toro, TonumHa miacTUHbl £PacyeTHON 3aKJIQAHON JETalu, K KOTOPOM IPHUBAapUBAIOTCS BTABP aHKEPA, J0JKHA IIPOBEPSITHCS U3 YCIOBHUSA:

R
R

5

£20,25d
" Reg (5.8)

rae &gy - IMAMETP AaHKEPHOTO CTEPIKHS, TPEOYEMBIH 10 pacyeTy;

K5 - pacueTHOE COTIPOTHBIIEHNE CTATH Ha cpe3, MpuHEMaemoe corsacuo CIT 16.13330.

JlJis TUTIOB CBapHBIX COEAMHEHHH, 00ecreurBaromUX OOJBIIYI0 30HY BKIIOUEHHUS IJIACTHHBI B PaOOTy NpU BBIPHIBAHUM M3 HEE AHKEPHOTO CTEPXKHS U
COOTBETCTBYIOIIEM 00OCHOBAHUU BO3MOKHA KOppeKkTUpoBKa ycioBus (b.8) ¢ 11es1b10 yMeHbIlIeHNs TOJIINHBI TUIaCTHHBI.

TOJ'IHH/IHa ITACTUHBI JOJIKHA TaKKE YAOBJIECTBOPATH TEXHOJIOTHUCCKUM Tpe6OBaHI/I$IM 110 CBapkKe.

[Ipunoxenue B
(cnpaBo4Hoe)

PacueT KOHCTPYKTUBHBIX CHCTEM
B.1 Pacuer Hecymux KOHCTPYKTUBHBIX CUCTEM JOJDKEH BKIIIOUATh:

oTpeJieNieHUe YCWIINNA B 3JIEMEHTaX KOHCTPYKTUBHOW CHUCTEMBI (KOJIOHHAX, MUIMTAX MEPEKPHITHUI U MOKPHITUA, (PYHAAMEHTHBIX IUIUTAX, CTEHAX, SApax) U
YCUJTUH, IeHCTBYIOIIMNX HA OCHOBaHUS (PYyHIAMEHTOB;

oTpesieNieHue epeMelIeHnii KOHCTPYKTUBHOM CHUCTEMBI B ILI€TIOM M OTAEIBHBIX €€ DJEMEHTOB, a TaKXKe YCKOPEHUH KoyieOaHWs MEepPEeKPhITUN BEPXHUX
ITaXKE;

pacdeTr Ha YyCTOHYMBOCTh KOHCTPYKTUBHOW CHCTEMBI (YCTOMYMBOCTD ()OPMBI U TTOJIOKEHUS);

OLIEHKY HecyIel criocoOHOCTH U JeopMaliii OCHOBAaHUS;



a B OTJICJBHBIX CIIy4asiX U OLEHKY COMPOTUBISAEMOCTH KOHCTPYKTUBHOM CUCTEMBI ITPOTPECCUPYIOIIEMY PA3ZPYILLICHUIO.

B.2 Pacuer Hecy1ieil KOHCTPYKTUBHOM CHCTEMBI, BKJIFOUYAIOIIEH HAaJ3€MHbIE U M0/I3€MHbIE KOHCTPYKUMU U (yHIAMEHT, CIEeIyeT IPOU3BOIUTH JUIsl CTAUU
JKCIUlyaTaluu. B ciydae CylecTBEHHOrO M3MEHEHMS PACUETHOM CUTyallMM B IIPOLIECCE BO3BEACHMUS pacdeT HECYIeW KOHCTPYKTHMBHOM CHCTEMBI CIEAYyeT
IIPOU3BOIUTH JJI BCEX MTOCIIEIOBATENBHBIX CTaUI BO3BEACHHUS], IPUHUMAsI PACYETHBIE CXEMBI, OTBEYAIOIINE PACCMATPUBAEMBIM CTAIUSM.

B.3 Pacuer Hecyieil KOHCTpYKTUBHON CHCTEMBI B 00IIEM Cilydae ClieyeT IPOU3BOJUThH B MPOCTPAHCTBEHHON MOCTAHOBKE C YYETOM COBMECTHOM paloThI
HAJ3€MHBIX U MOJ3EMHBIX KOHCTPYKIINH, (DyH/IaMEHTa U OCHOBAHUS 11O HUM.

B4 HpI/I pacueTC HECYIUX KOHCTPYKTUBHBIX CUCTEM, COCTOAIIMNX U3 C60pHBIX 9JICMCHTOB, CJICAYCT YUYUTHIBATH MOAATIIMBOCTE UX COCI[I/IHGHPlﬁ.

B.5 Pacuer Hecymux KOHCTPYKTHBHBIX CHCTEM CJEAYeT MPOW3BOIUTH C HMCIOJH30BAHUEM JIMHEWHBIX M HEIMHEUHBIX Je(HOpPMAIMOHHBIX (3KECTKOCTHBIX)
XapaKTEPHUCTHK KEIE300CTOHHBIX 2JIEMEHTOB.

Jluneiinbie neopmMallMOHHbIE XapaKTEPUCTUKH KEIe300€TOHHBIX 3JIEMEHTOB OIMPENEISIIOT KakK Ui CIUIOUIHOTO YIIPYroro Tena.

Henuneiinbie nepopmaninoHHble XapaKTEepUCTHKHU KeJIe300€TOHHBIX 3JIEMEHTOB IPU U3BECTHOM apMHUPOBAHHUH CJEIYET OMPEIENATh C YU€TOM BO3MOYKHOTO
0o0pa3oBaHUs TPELIMH B MONEPEYHBIX CEUCHUSX, a TAKXKE C YUETOM pa3BUTHUS HEYNPYrux aedopmaiuii B OETOHE U apMaType, OTBEUaIOLIUX KPaT KOBPEMEHHOMY U
JUTUTEIbHOMY JEHCTBUIO HArPy3KH.

B.6 B PE3YIIbTATC pacyCTa HCCYH_Ieﬁ KOHCTPYKTHBHOﬁ CHUCTCEMBI JOJI?KHBI OBITh YCTaHOBJICHBI: B KOJIOHHAaX - 3HAYCHHA IPOJOJIBHBIX W IOICPEYHBIX CHII,
I/I3FI/I6aIOHII/IX MOMCHTOB, B IINIOCKHUX IIJIMTax HeperI:ITHfI, IIOKPBITHUA U (bYHI[aMeHTOB - 3HAYCHHUA 1/13r1/16a}0mnx MOMCHTOB, KPYTAIINX MOMCHTOB, IIOIICPCYHBIX U
IIPOAOJIBbHBIX CHUJI; B CTCHAX - 3HAYCHHUS ITPOAOJIBHBIX U CABUTAIOIINUX CHUJI, 1/13r1/16a}0mnx MOMCHTOB, KPYTAIINX MOMCHTOB U INOIIECPECUYHBIX CHUIIL.

OnpeneneHI/Ie YCI/IJII/Iﬁ B JJICMCHTax KOHCTPYKTHBHOﬁ CUCTCMBI CJICAYCT IPOU3BOAUTL OT ﬂeﬁCTBHH PaCUYCTHBIX IIOCTOAHHBIX, JIMTCIBHBIX H
KpaTKOBPEMCHHBIX HAI'PY30K.

B.7B pe3ysIbTaTe pacyera Hecymeﬁ KOHCTPYI(THBHOﬁ CUCTCMBI JOJIXKHBI OBITH YCTAHOBJICHBI 3HAYCHHUS BCPTHUKAJIBHBIX nepeMemeHI/Iﬁ (HpOFI/I6OB)
HeperHTI/Iﬁ u HOKpBITHﬁ, TOPHU30OHTAJIBHBIC TICPCMECIICHU A KOHCTPYKTHBHOﬁ CUCTCMBI, a JJId 3JJaHUM TIOBBIIIEHHON 3Ta)KHOCTH - TaKXKe YCKOPCHUA KoJIeOaHMI
HeperHTI/Iﬁ BCPXHUX sraxeil. BennumHa nepeMemeHI/Iﬁ U YCKOpPCHUA KoJIcOaHUH He JAO0JKHa MPEBBIATh JOIMYCTHMBIX 3Ha‘leHI/II71, YCTAHOBJICHHBIX
COOTBCTCTBYHOIITUMU HOPMATUBHBIMH JOKYMCHTaMHU.

FOpI/I3OHTaJ'ILHBIC NnepeMCIICHUSA KOHCpr’KTHBHOﬁ CUCTCMBI CICAYCT OIPCACIIATH OT JencTBUA paCuYCTHBIX (,Z[J'IH IpCACIIbHBIX COCTOSIHUM BTOpOﬁ T pyHHBI)



MOCTOSHHBIX, JJIMTCIBbHBIX U KPATKOBPECMCHHBIX TOPU30HTAJIbHBIX U BEPTUKAJIbHBIX HAI'PY30K.

Beprukanbable nepeMenieHuss (Mporuobl) MEPeKphITU W HOKPBITHM CIEAyeT ONpeAessaTh OT JACWCTBHUS HOPMATHUBHBIX IOCTOSIHHBIX W JJIMTEIBHBIX
BEPTUKAIBHBIX HATPY30K.

JKecTKOCTHBIE XapaKTEPUCTUKU 3JIEMEHTOB KOHCTPYKTMBHOW CHCTEMBI CIEAyeT NPUHUMAaThb C Y4€TOM ApPMHMPOBAHUS, HAJIWYUSA TPEIIMH U HEYNPYIHuX
nedopmaluii B 0ETOHE U apMaType COTJIacHO yka3aHusMm 8.2.26, 8.2.27.

VYckopenus kojiebaHuM MEPEKPHITUIA BEPXHUX dTAXKEH 3/1aHUsI CIEAyeT OTPEAesATh P ACHCTBUM MyJIbCAIIMOHHONW COCTABJISIONIECH BETPOBOI HArPy3KH.

B.8 Ilpu pacuere Ha yCTOWYUBOCTh KOHCTPYKTUBHOM CHCTEMBI CJIEyeT MPOU3BOAUTh MPOBEPKY YCTOMUUBOCTU (POPMBI KOHCTPYKTUBHON CHCTEMBI, a TaKKe
YCTOMYHMBOCTH IOJIOKEHNSI KOHCTPYKTUBHOW CHCTEMBI HA ONIPOKH/IBIBAHNE U HA CIIBUT.

B.9 Pacuer Ha ycTOMYMBOCTh KOHCTPYKTUBHOM CHCTEMBI CIEIYET MPOU3BOJAUTH HA JEHCTBUE PACUETHBIX MOCTOSHHBIX, IJIUTEIbHBIX U KPATKOBPEMEH HBIX
BEPTUKAJIBHBIX U TOPU30HTAJIbHBIX HAPY30K.

[Ipu pacuere ycToiuMBOCTH (QOPMBI KOHCTPYKTUBHOW CHCTEMBI >KECTKOCTHBIE XapaKTEPUCTUKU HIIEMEHTOB KOHCTPYKTHBHOM CHCTEMbl PEKOMEHIYETCS
MPUHUMATD C YIETOM apMHUPOBAHUS, HAJTMUUS TPELUIUH U HEYNIPYrux aedopMaiiuii B 6eTOHE U apMaType.

HpI/I pacyeTe YCTOP'I‘IHBOCTH IMOJIOKCHUSA KOHCTPYKTHUBHBIC CUCTEMBI CIICAYET paCCMAaTpUBATh KaK JKECTKOC HeI[e(bOpMI/IpOBaHHOC TECJI10.

[Ipu pacuere Ha ONPOKHIBIBAHHE YICPKUBAIOIIUNA MOMEHT OT BEpPTHUKAJIbHOW HArpy3Kd JIOJDKEH TMPEBBINIATh OMPOKUIBIBAIOIIMNA MOMEHT OT
TOPU30HTAILHON HArpy3ku ¢ ko3¢ duiineHTom 3amaca 1,5.

HpI/I pacueTe Ha CABUT YACPIKUBAIOIIAsl TOPU30HTAIbHAA CHJIa JOJDKHA MTPCBBIMIATH HeﬁCTBYIOIHYIO CABUT'AIOLIYHO CHITY C K03(1)(1)I/II_II/I€HTOM 3alriaca 1,2 HpI/I
9TOM CJICAYCT YUUTBIBATDH HauboIee He6J'Ial"OHpI/ISITHbIe 3Ha4YCHUA KO3(1)(1)I/II_II/IGHTOB HaACKHOCTH 110 HAarpy3Ke.

B.10 Pacuer nHa YCTOI‘/'I‘II/IBOCTB IIPOTHUB MNPOTPECCUPYIOLICTO PA3PYIICHUA JOJLKCH oOecrneynBaTh IIPpOYHOCTb U YCTOﬁQHBOCTB KOHCTPYKTHBHOﬁ CHUCTCMEI B
LEeJIOM IIpU BBIXOAC U3 CTPOSA OAHOI'O Kakoro-iaudo sJIeMeHTa KOHCpr’KTHBHOfI CHUCTEMBI (KOJ'IOHHLI, y4aCTKa CTCHBI, y4YaCTKa HeperBITI/ISI) N BO3MOXHOM
MOCJICAYIOUIEM pPa3pyIICHUU 6J'II/I3J'I6)K3H_[I/IX OJICMCHTOB. KpOMe TOTrO, B 000CHOBAHHBIX ClIydasX pacCMAaTpuBacTCd paCudCTHad CUTyalllsd C BBIXOJOM H3 CTpPOs
YaCTu OCHOBAHMA 1100 q)YHI[aMeHTaMI/I (HaanMep, B CJIy4dac 06pa3OBaHI/ISI KapCTOBBIX HpOBaJ'IOB).

B.11 Pacuer Ha ycTOMYMBOCTH NMPOTHUB MPOTPECCUPYIOLIErO PA3pyLIEHUS CIEAYET NPOU3BOIUTH IIPU ACHCTBUM HOPMATHUBHBIX BEPTHUKAJIBHBIX HAarpy30K ¢
HOPMaTUBHBIMH 3HAYEHUSIMHU CONPOTUBJICHUSI OETOHA M apMaTypBhl.



B.12 Onenky Hecymieil cnocoOHoCcTH U AedopManfii OCHOBAHUS CIEAYET MPOU3BOAMUTH COTJIACHO COOTBETCTBYIOIIMM HOPMATHBHBIM JIOKYMEHTaM IpH
JEWCTBUY YCUIIMI Ha OCHOBAHHE, YCTAHOBIIEHHBIX IIPU PAcYeTe KOHCTPYKTUBHOM CUCTEMBI 3/IaHHS.

MeTtoambl pacuera

B.13 PacueT KOHCTPYKTUBHBIX CUCTEM MPOU3BOJAT METOAAMU CTPOUTENbHON MexaHuku. [Ipu 3ToM B 00Im1eM ciydae peKOMEHIyeTcsl UCIOIb30BaTh METOT
KOHEUYHBIX JIEMEHTOB.

B.14 Jlnsa oneHK# HeCyIIe criocOOHOCTH MEPEKPHITUH JTOMYCKAETCs MCII0JIb30BAaTh PAcUeT METOO0M MPEACIbHOTO PABHOBECHS.
B.15 PacyeT KOHCTpYKTUBHOW CHCTEMBI METOJOM KOHEUYHBIX 3JIEMEHTOB MPOU3BOAUTCS KaK MPOCTPAHCTBEHHOW CTATHYECKH HEONIPEIETUMON CUCTEMBI.

B.16 MoaenupoBaHue KOHCTPYKTUBHBIX CUCTEM MPOU3BOAAT C IPUMEHEHHEM O0O0JIOUEUHBIX, CTEPKHEBBIX U (€CIIN 3TO HEOOXOAMMO) 0OBEMHBIX KOHEUHBIX
JJIEMEHTOB.

B.17 Ilpu co3ganuu mpoCTpaHCTBEHHON MOJEIIA KOHCTPYKTUBHOM CUCTEMBI CJIETyeT YIUTHIBATh XapaKTEP COBMECTHOM PabOThI CTEPKHEBBIX, 000JI0YEY HBIX
1 00BEMHBIX KOHEYHBIX 3JIEMEHTOB, CBA3aHHBIN C PA3TUYHBIM KOJIMYECTBOM CTEMEHEH CBOOOIbI AJIsl KaXA0T0 U3 YKa3aHHBIX 3JIEMEHTOB.

B.18 [ledopmaTuBHBIE CBOWCTBA OCHOBAHUS CJIEIYET YUYUTHIBATH IMYTEM HCIOJIB30BAaHUS OOLIECHPUHSATHIX PACUETHBIX MOJIEJNed OCHOBAHHUSA, MPUMEHEHUS
Pa3IMYHBIX TUIIOB KOHEYHBIX 3JIEMEHTOB MJIM KPAeBBIX YCIOBUI C 33JJaHHOM MOJIATJIMBOCTHIO, MOICTMPOBAHUS BCETO MAacCHMBa IPYHTA MO/ 3/[aHUEM U3 00bEMHBIX
KOHEYHBIX JIEMEHTOB, JIN0O KOMIUIEKCHO - C UCIIOJIb30BAaHHEM BCEX BBILICHIEPEUNCIEHHBIX METO/IOB.

B.19 Ha nepBoii cragun pacuera KOHCTPYKTUBHON CHCTEMBI JIOMycKaeTcsl 1e(OpMaTUBHOCTh OCHOBAHUS YUUTHIBaTh ¢ IOMOIIbIO KO3 dulireHTa nocrenu,
MIPUHUMAEMOT'0 TI0 YCPEAHEHHBIM XapaKTepUCTUKaM IPYHTOB.

B.20 HpI/I HCITOJIb30BAaHUN CBAMHBIX MJIA CBAMHO-TUIMTHBIX (bYHI[aMCHTOB CBau CJICAYCT MOACIINPOBATH KaK ’Kel1e300e TOHHEIE KOHCTPYKIIMU WJIA YUYUTBHIBATH
HUX COBMECTHYIO pa60Ty C T'PYHTOM O606H.I€HHO, paccMmarpruBasd OCHOBAHUEC KaK CANMHOC C ITPUBCACHHBIMU KOS(i)(i)HL[HeHTaMI/I IIOCTCIIN.

B.21 HpI/I MMOCTPOCHUHU KOHEYHO-3JIEMEHTHOM pacquHoﬁ MOJCIIN pa3MEpbl U KOH(l)I/II‘ypaI_II/IIO KOHCYHBIX J3JIECMCHTOB CJIICAYCT 3aJdaBaTb, UHCXOOSA U3
BO3MOJKHOCTEH MMPUMCHSCMBIX KOHKPETHBIX PACUCTHBIX IIPOrpaMM, U IIPUHUMATL TaKUMHU, yTOOBI ObLIa 00OecreueHa HCO6XOI[I/IM3.$I TOYHOCTDb OIIPCACIICHUA YCI/IJII/Iﬁ

10 JJIMHC KOJIOHH M IIO IJIoImaau IJIHUT HeperLITHfI, (bYHI[aMeHTOB " CTCH.

B.22 XKecTkocTHEIE XapaKTCPpUCTUKNU KOHCUYHBIX JJICMCHTOB Ha HepBOHa‘laJlBHOf/'I CTaJuu pacucTa KOHCTPYKTHBHOﬁ CUCTCMbI, KOraa apMHUpPOBAHUC



KOHCTPYKIUH ellle He U3BECTHO, CIEIYeT ONPENeIIATh 1O JINHEHHBIM Ie(OPMAIIMOHHBIM XapaKTePUCTUKAM.

B.23 Ilocne onpexneneHuss apMaTypbl B IUIMTaX MEPEKPHITUI U MOKPHITUM CIeNyeT MPOU3BECTH JOINOJHUTENbHBINA pacdeT NpOrudoB 3TUX KOHCTPYKLUH,
MPUHUMAs YTOYHEHHBIC 3HAYEHUS M3TMOHBIX )KECTKOCTHBIX XapaKTEPUCTHK IIUT C YI€TOM apMHPOBAHUS B IBYX HANPABICHUSIX.

B.24 PGKOMGH[IyeTCﬂ BBIITOJITHUTB TaKXE I[OHOJIHI/ITGJIBHBIﬁ pacueT KOHCTPYKTHBHOﬁ CHUCTEMBI JIA 0oJiee TOYHOM OLICHKHU 1/13r1/16a}011mx MOMCHTOB B
JJIEMEHTAaX HCpCKpBITHfI, HOKpI)ITI/Iﬁ nu (1)YHJIaM€HTHI:IX IJIMTax, a TaKXE IMPOAOJBHBIX CHUJI B CTCHAX M KOJIOHHax C Y4YCTOM HEJIMHEHHBIX KECTKOCT HBIX
XapaKTCPUCTUK KOHCUHEBIX 3JICMCHTOB.

B.25 PacueT KOHCTPYKTUBHBIX CHUCTEM METO/IOM KOHEUYHBIX 3JEMEHTOB CJIEIyeT MPOU3BOJUTH C HCIOJIb30BAHUEM CHELMAIBHBIX CEPTHUPHUIMPOBAHHBIX B
Poccnn KOMIBIOTEPHBIX TPOrpamMM.

B.26 Pacuet Hecymiel cnocoOHOCTH MEPEKPBHITUH METOJIOM MPEEebHOTO PAaBHOBECHS CIIEAYET MPOU3BOAUTH, MPUHUMAsI B KAYECTBE KPUTEPUs PaBEHCTBO
paboT BHEMIHUX HAarpy30K M BHYTPEHHUX CHUJI Ha MEepeMELEHUSX B MPEACTbHOM PAaBHOBECHM IUIUTHI MEPEKPHITHS C HauOoJiee OMacHOM cXeMoW Hu3joMma,
XapaKTEepU3YIOLEH ee pa3pylIeHue.

B.27 PacyeT KOHCTPYKTHBHBIX CHCTEM YHHKAJIbHBIX 3JaHUH W COOPYKEHHH, a Takke o0BekToB | ypoBHs oTBercTBeHHOCcTH 1o ['OCT P 54257
PEKOMEHAYETCSI BHITIOJIHSTH [IPU HAYYHO-TEXHUYECKOM COMPOBOXKICHUH OpraHu3aluil.

[Tpunoxenue I'
(cnpaBo4Hoe)

JAmnarpammbl n1epopmupoBanusi 6eTOHA
I'.1 AHanuTnyeckas 3aBUCMMOCTh KPUBOJIMHEHHBIX TUarpaMM AeGopMUpOBaHus OETOHA MPUHUMAETCS B BHJIE:

Sy = O I(Emvm) ,
T.1)
dey, =da, (B w5

re £m, Tm, £m- COOTBETCTBEHHO OTHOCUTENBHBIE A€()OPMAIMH, HATIPSKEHHS, HaYalbHbIE MOLY/IN yIPYrocTH (¢ - 3Hak auddepeHnurana);



#2 - MH/ICKC MaTepuaia (I OeToHa w2 =&, &f; IS apMaTypel #8 =5 );

¥ g - K03 (PUIIMEHT U3MEHEHUS CEKYIIETO MOJIYJIs, OTPEACIISEMBIi 10 hopMyIIe

L T —Fm)Jl—mln —mzng , (T.2)

31€Ch ¥y - 3HAYEHUE KOO()PUIIMEHTA B BEPIIMHE AUATPaMMBI (TIPU Ty = Ty );

¥[)- Ha4aJIbHBIA KOA(PGUIUEHT U3MEHEHHS CEKYIIero MOyl (B Hayalle AUarpaMMbl WJIM B Hadajle €€ KpUBOJIMHEWHOTO OTPE3Ka);

Wi, W3 - KO3(P(UIMEHTHI, XapaKTEPHU3YIONIKE MOJHOTY AUArpaMMbl MaTepuana, Wy =1-wy;

# - YPOBEHB MPUPAILIECHUS HAPSLDKEHHU, KOTOPBIA ONPEAEIAETCA KaK OTHOIIECHUE

N =0y~ Gm,efjf(am - ':rm,ﬂf} . (Ir'.3)

(T _':rm,eE:' 2 0;

o m.el - HAIIPSDKCHUSL, OTBCUYAIOIIUEC IIPCACITY YIIPYIroCTA MaTepuaia,

k o
¥ - KOS(b(bHHHCHT HU3MCHCHUS KaCAaTCJIbHOI'O MOAYJIsA, CBA3AHHBIU C K03(1)(1)I/II_II/I6HTOM N3MCHCHHS CCKYLIECIo MOAYJIA COOTHOLLICHHUEM

1+

1 T (B — Ty oy + 2wan)
k -
Ymo Um0k (G, ‘C’m,gsﬁ'\/l —wyp —wgn? - (T.4)

11

B dopmynax (I'.2) u (I'.4) 3HaK 1ut0c NPUHUMAIOT AJIS TUarpaMMbl 1e(OPMHUPOBAHUS apMaTypbl U JUIs BOCXOJIAIIEH BETBH JUarpaMMsbl 1eopMUpOBaHUS
0eToHa, a 3HaK MUHYC - JUIl HUCXOJIIE BeTBU AUarpamMmbl JieopMupoBaHus O6eTtoHa. Hucxosmyro BeTBb uarpaMMbl pa3peliaeTcst UCIoJIb30BaTh 10 YPOBHS
HanpsokeHuit 7 2 0,85 (C yueToM JOMONHUTEIBHBIX YKa3aHuii I7.2).

I'.2 IIpy OJHOOCHOM M OJHOPOJHOM C)KaTUM OETOHAa HCXOAHAs auarpaMma aegopmupoBaHusi O6eroHa (pucyHok I'.1) omuceiBaeTcs 3aBHCHMOCTSIMHU



(I'.1)-(T".4), B KOTOpBIX CAeAyeT IPUHUMATD:

11t 00erX BETBEH JHarpaMMbl

Op = Rpser; Opar =0 ¥y =0 MG Ey); n=04/F,, (.5)
JIIS BOCXOISIIIIEN BETBU
IJ'D =1’ D.JI =2_2,5175, (F6)
JUIS HUCXOOAIIEN BETBU
v = 2,058, wy =135¥, - 0138 T.7)
ajl o, |
o, =R, .., -
bt b, 3 6&
S(Igﬂ = Ebvb)
% 5!'- gb E.m 5&
9t (fggj_. - EbV:J
{T.‘r
= &Eb
-4A0, "\
&b = _Rﬂl,lfr

Pucynox I'.1 - KpuBonuneiinsie auarpamMmsl 1ehopMUpoBaHus O€TOHA



Abuucca BepIIMHBI JHArPaMMBbl OCEBOTO CKaTHsl OETOHA OTIpeNesaeTcs Mo Gpopmyie

. B _1+075AB160+0.2 B
By o= — M
E, 012+B/60+02(B . (I'8)

rae B - kiacc 6eToHa 1o MPOYHOCTH Ha CXKATHE;
}.- 6e3pa3MepHbIit KOAOUIIMESHT, 3aBUCIIIANA OT BUIa O€TOHA M MPUHUMAEMbIA PAaBHBIM:

JUTSI TSDKEJIOTO U MEJIKO3EPHUCTOTO OeToHa * =1;
JUISL IETKOTO GETOHA CpeHell OTHOCTH [, (Kr/M> ) X = D/ 2400 ;
ISt stuercroro 6erona A = 0,25+ 0355

[Ipy 0THOOCHOM M OJTHOPOJIHOM PACTSHKEHUM O€TOHA MCXOJHAs Juarpamma aegopMupoBanus 6etoHa onuckiBaeTcs 3aBucumoctsmu (I°.1)-(I".3), B koTopsix
CllelyeT MPHHUMATh:

Opi = R&f,ser:ﬁn‘g y Thiel T 0, n =0/

, I9)
Yy = (0,6 +015R, { Rygy ) f”*ﬁ,fg
34€Ch :?'Elfg - KOS(b(bHHHCHT, HpI/IHI/IMaeMHﬁ IIpHU OCHTPAJIbHOM PACTAXKCHUU PABHBIM CAMHHUIIC,
JJIA I/ISFI/I6aeMbIX 2JICMCHTOB
Tt = (T +0.007), 0,9 <%, =2-3fnik, (T.10)

34€Ch '333 =30c™M - HCEKOTOPAsA 3TAJIOHHAA BBICOTA CCUCHUA,



} - BBICOTA CEUEHHUS B CM,
Rﬂm = 2,5 MIT1a.

[Mapamerpsl ¥, oy, w3 BeaHcHAOT 00 popmynam (I.6), (I'.7) ¢ 3aMeHOil ¥pHa ¥ pg.

[Ipunoxenue /|
(cnpaBo4Hoe)

Pacuer KOJIOHH KPYIJIOr0 M KOJILIIEBOTO CEYeHH
J1.1 Pac4eT IpOYHOCTH KOJBLEBHIX CEYEHUI KOMOHH (pucyHOK J[.1) IpH COOTHOIIEHMH BHYTPEHHETO M HAPYKHOTO PamuycoB 71 /73 20,5 m apmartype,

PaBHOMEPHO PaCIpPE/ICIICHHOMN 0 OKPY)KHOCTH (TP MHHUMYM CEMH IPOJIOJIBHBIX CTEPXKHSX ), IPOU3BOIATCS B 3aBUCUMOCTH OT OTHOCHUTEIBHOM TIIIOIIAIHN CKATOM
30HBI OETOHA

N+ RA

5 fof

RyA+ (R +1TRA, o (A1)

Ep =
a) npu 0,15< £ € 0,6 - u3 ycnosus

5t TEE-:z'r

M (R Ary, + Rsc*’qs,fof 75 + & *’q.s,f-:-f re(1 =178 )02+ 138 5 ) ; (1.2)

6) mpu £z £ 0,15 - u3 ycnosus

sin T

M < (RyAry + Ry A porrs) ——— 4+ 02958, 4 1007 : (11.3)
w

N+0758, 4

5, fof

E L, o=
rae ol Rbﬂ + R.sc ﬂs,fof




B) npu £y 20,6 - u3 ycnosus

s WE
M SRy Ay + Ry A gry) 2 (14)
rmae
: _ N
a2 REJ A+ Rsc ﬂ.s,fof : (I[S)

B dopmymax (1.1)-(1.5):

A; 4o - mOmANE ceueHNs Beeil POIONBEHOM apMaTyphI;

3 - pauyc OKPY>KHOCTH, IIPOXOAAIIEH Yepe3 LIEHTPhI THKECTH CTEPKHEN MPOJA0IbHON apMaTyphl;



I
N Cxcamasn 30na

@

As.m.l'

Pucynok /I.1 - Cxema, mpuHUMaeMasi Ipy pacyere KOJBLEBOIO CEYEHUs CKATOrO IEMEHTA
MomMeHT Af ompeaensiercs ¢ yueToM BIMSHUSA IPOoruoda 3JeMeHTa.

J1.2 Pacdet mpoYHOCTH KPYIJIBIX CeYEHUMN KOJIOHH (pucyHOK [[.2) ¢ apmaTypoii, paBHOMEPHO paclpeAesIeHHON 10 OKPY)KHOCTH (TP YMCIIE MUHUMYM CEMHU
MIPOJIOJIBHBIX CTEPKHEH ), TIpH Ki1acce apMatyphl He Bbiie A400 nmpoBepsieTcst U3 yCIOBHS

.3 .
) sin ” wE.; sin wE.;
M < Ry = R [T ' @] 1.6

rae Fmu Fs-com J.1;

£ . - OTHOCHUTENbHAA IUIOIIAMb CKATON 30HBI OETOHA, ONpeielseMas CIIeayOMUM 00pa3oM:

IIpH BBIIIOJIHCHHUU YCIIOBUA

NLOTIR, A+ 06458, 4, 40 | 4.7



U3 pCHICHUA YPaBHCHHA

V4 Rbﬂsm 2mE,
W (11.8)
h 544 fof
P HEBBITIOJIHEHUH yciioBus ([1.7) - U3 pemeHus: ypaBHEHUS
N+ Ry Ay + Rbﬂ%
Ec]’;r = , (IL9)

Ry A+2,55R A, 100

# - K02 (DUIMEHT, YIUTHIBAIONIKIT pabOTy PaCTAHYTON apMaTypbl U IPUHAMAEMBIil PaBHBIM: NpH BhIMoHeHun yciosus (J1.7) © =L6(1-1,558 . 3 . mo
He Oosee 1,0; mpu HeBbIMoOaHEHNH yeioBus ([1.7) # =0;

A; 4o - ITOmANE ceueHNs Beeil POIONBEHOM apMaTyphI;

Fs - palnyc OKPY>KHOCTH, TIPOXOIAIIEH Yepe3 LEHTPhI TSHKECTU CTEPIKHEHU MPOI0JIbHON apMaTyphl.

ﬂ.'!_.,._ Cxcamas 30Ha ‘ MEgir
[ 7
3 ]

As.i‘m‘ ‘



Pucynok /1.2 - Cxema, npuHMMaeMasi IIpU pacueTe KPYyrjloro CEUEeHUsl BHELEHTPEHHO CKATOr0 JIEMEHTA
MowmeHT A omnpenensercs ¢ y4eTOM BIUSHUS Iporuda 31eMeHTa.

[Ipunoxenne E
(cnpaBo4Hoe)

Pacuer 0eTOHHBIX HIMMOHOK
E.1 Pa3Mepsl OETOHHBIX IIMOHOK, TMEPEAAONINX CABUTAIONINE YCHIIUS MEXIYy COOPHBIM
pPacTBOPOM, PEKOMEHTYETCS OTIPEACNIATh IO PopMyiaMm:

QJICMCHTOM W JOIMNOJIHUTCIIBHO YIJIIOXKCHHBIM OCTOHOM WU

&
2=
{
o2
Y Ryl (E2)

rac Q - CABUT'aroIIas Cujia, mepcaaromasacsa 4€pes3 MIIOHKH;

f,i: y }gk ' -!'?,i: - l"J'IY6I/IHa, BbICOTA U AJIMHA IITIOHKU,

# - - YUCJIO IIINOHOK, BBOJAMMOE B pacyeT U NIpUHUMAaeMO¢e HE boiee TpEX.



Bud

A
W

1 - cOOpHBIif PTIEMEHT; 2 - MOHOJIMTHBIH OETOH

Pucynox E.1 - Cxema [1st pacuera MNoHOK, MepealonIuX CIBUTAIINE YCHIIHS OT COOPHOTO JIeMEHTa MOHOJIUTHOMY OETOHY

[Tpu Hanuuuu cxxUMaromen cuiabl A BBICOTY IIMOHOK JIOMYCKAETCs OMPENeNATh 1o Gopmyre

_Q-07N

¥ EREJff.i:H.i: ’ (E3)

Y IPUHUMATh YMEHBIICHHOW M0 CPaBHEHUIO C BHICOTOH, omnpenensemoii o popmyne (E.2), He 6onee yuem B ABa pasa.
[Ipu coequHeHUH MIMOHKAMH JIEMEHTOB HACTWJIA JUIMHA IIMOHKH, BBOJAMMAs B pacyeT, JOJDKHA COCTABIIATH HE OoJiee MOJOBHHBI MPOJIETa JIEMEHTa, pU

9TOM BCJIMYHMHA Q IIpUHUMACTCA paBHOﬁ CYMMC CABUT'AOIINX YCI/IHI/Iﬁ 10 BCEH JJINHE 3JICMCHTA.

ITo ycnoBusim (E.1) - (E.3) cienyer npoBepsTh IIMOHKA COOPHOTO 3JIEMEHTA W INMOHKUA U3 JOTMOJHUTENBHO YIOXKEHHOro OETOHA, MpUHUMAs pacueTHBIE
CONPOTHBJIEHUs OETOHA HIMOHOK R M Ry Kak Ui GETOHHBIX KOHCTPYKIMi. IIpu pacueTe Ha BBIAEPTMBAHHE PACTSHYTON BETBHM JIBYXBETBEBOW KOJOHHBI U3
cTakaHa (yHJaMeHTa JIOMyCKAaeTCsl yIUThIBaTh paboTy MATH MMOHOK (pucyHOK E.1).

[Ipunoxenne XK



(cnpaBo4Hoe)

Pacyer KOPOTKHX KOHCOJI€H
XK.1 Pacuer kopoTkmx koHcosel kosnonn npu £ £ 0.9k (pucynox JK.1) na neiicTBre momepedHoil cuibl s 0GECIIEYEHHUs MMPOYHOCTU 10 HAKIOHHOM
CXKATOU IMOJIOCE MEXKTY TPY30M U OMOPOU CIIETYET MPOU3BOAUTD U3 YCIOBUS

0 < 0,8Rybl, sin? 81+ 5ap.,) | OK.1)

B KOTOPOM MpaBas 4acTh MPUHUMAETCS He 6onee 3.2y & Ay u ne menee 2.08ps b iy
B ycnosuu (K. 1):

‘Esup - JJIMHA IJIOAAKH OIMMpaHrd HAarpy3Ku BAOJIb BBIIICTA KOHCOJIN;

2
§ - yron HaKkJIOHa pac4eTHOM CKATOM MOJIOCHI K TOPU30HTAIN A Ij? + 312 ;

A

SH

Hw E:ISH' - KOB(b(bI/II_[I/IeHT ApMUPOBAHUA XOMYTaMH, PACIIOJIOKEHHBIMHU 10 BBICOTC KOHCOJIN;

3[€Ch S - PAacCCTOSHUE MCKAY XOMYTaMH, U3BMEPCHHOC 110 HOPMAJIK K HUM.

HpI/I pacueTC YYUTHIBAKOT XOMYThBI TOPHU30HTAJIbHBIC U HAKIIOHHBIC I1O/] YTJIOM HE bonee 45 ° k TOPHU30OHTAJIN.

HaHpH)KeHI/IC CKaTuAa B MECTaxX Nepeaaiu Harpy3ku Ha KOHCOJIb HE JOJIKHO NPCBBIMIATH PACUCTHOC COIIPOTHUBIICHUC OeTOHA CMSTHIO REJ,I-:--: .

Z[J'ISI KOPOTKHX KOHCOJ'IeI\/’I, BXOJSIINX B JKE€CTKUU y3ei1 paMHOﬁ KOHCTPYKIIUHU C 3aMOHOJIMYMBAHUCM CTbIK4d, 3HAYCHUC "E.sz.!p B YCJIIOBUH ()Kl) NPpUHHUMAIOT

PaBHBIM BBUIETY KOHCOJH {1, eciu mpu 3ToM BhimosHstoTcs yeioBus M/ 203 M u fap /41 22/3 (rme M u € - MOMEHT, pacTATMBAIONINIT BEPXHIOI TPaHb
purens, ¥ nornepeyHasl Cujia B HOpMaJIbHOM CEUEHHMH PUTeNis 10 Kparo KOHCOJM COOTBETCTBEHHO). B aToM cityuae mpaByto yacTth yciosust (K. 1) mpuHMMaioT He
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Pucynoxk K.1 - PacuetHast cxema Juist KOPOTKOW KOHCOJIM MPU AEHCTBUU MTONIEPEUHON CUITBI

[Ipy mapHUpPHOM OMHMPAHUU HA KOPOTKYIO KOHCOJb Oaliki, MAYIIeH BIIOJIb BbUIETa KOHCOJM, IPU OTCYTCTBUU CHEIHABHBIX BBICTYMAIONIIUX 3aKJIaIHBIX
neraneil, (GUKCUPYIOIUX TUIOMIAAKy omupaHus (pucyHok JK.2), 3HaueHue fsup B ycnoBuu (XK.1) mpuHumaercss paBHbIM 2/3 AnuHBI (PAKTHUECKOW IUIOMIAIKU

OINMHUpaHUs.



Pucynoxk JK.2 - Pacuetnasi cxema Jyisi KOPOTKOW KOHCOJIM MIPH MIAPHUPHOM OTTUPaHUHU COOPHOM OaIKH, UIYIIEH BI0JIb BbIJIETa KOHCOJIN

Honepeque ApMUPOBAHUC KOPOTKHUX KOHCOJICH HAOJZKHO YAOBJICTBOPATH KOHCTPYKTUBHBIM Tpe6OBaHI/I${M.

]

ho

X2 HpI/I IIAapHUPHOM OIIMPaHUHN 0aJK{ Ha KOHCOJIb KOJOHHBI MpoaO0JIbHAA apMaTypa KOHCOJIU IIPOBEPACTCA U3 YCIIOBUS

rae {1, #n- cM. pucynok XK.1.

(K.2)



HpI/I 9TOM HPOAOJIbHAA apMaTypa KOHCOJIM OOJI’KHA OBITh JOBCACHA 10 CBO6OIIHOI‘O KOHIIa KOHCOJIM U UMCTh HAAJICIKAIIYIO aHKCPOBKY.

HpI/I JKCCTKOM COCAMHCHHWH PUTCIIA U KOJIOHHBI C 3aMOHOJIMYMBAHUCM CTBIKA W IPUBAPUBAHUCM HIDKHEH apMaTtypbl pUreiid K apMaTtype KOHCOJIM 4€pe3
3aKJIaIHBIC ACTAJIN IPOJ0JIbHAA apMaTypa KOHCOJIM ITPOBCPACTCA U3 YCIIOBUA

— -N LR A
7 3 s (K.3)
rae ‘1, #g- COOTBETCTBEHHO BHUIET M paboyasi BLICOTa KOPOTKOM KOHCOIIH;
N - ropusoHTanbHOE yCHIeE, AEHCTBYIONIEE HAa BEPX KOHCOIM OT PUTelisi, PABHOE:
W - M+ Qfsupf 2
5 Hos (K.4)

u mpuanMaeMoe He Gonee LAl Ry + 030 (rme £5m {,y- cOOTBETCTBEHHO BEICOTA M JNIMHA YIIIOBOTO IIBA MPHBAPUBAHUS 3aKJIaHBIX AeTaleil pUTeNs 1
konconm; & f - pac4E€THOE COIIPOTUBIICHHUE YIJIOBBIX IIBOB CPE3y IO METALIY 1iBa, onpenensemoe cornacHo CII 16.13330, npu anekrponax 342 wa = 180 Mlla;

0,3 - k0o>()PULUUEHT TPeHUs CTAIU IO CTalM), a Takke He Oonee gy (rae Fzwu A - pacueTHoe CONPOTHBIEHME M ILUIOIIAb CEYEHHS COOTBETCTBEHHO
BEpPXHEH apMaTypbl pUTrelis).
B dopmymax (OK.3) u (OK.4):

M, € - usrubarommii MOMEHT M HOIEpEYHas CHIIa COOTBETCTBEHHO B HOPMATbHOM CEUEHHH PHTeNs MO KPalo KOHCONH; €CIM MOMEHT M pacTArMBaioT
HWKHIOIO TpaHb puresns, 3HaueHue A yuutsiBaercs B opmyre (2K.4) co 3HakoM "mMunyc";

"E.sup - (l)aKTI/ILIeCKaSI JUIAHA TUIOMIAaIKA OIMUPpAaHUA HAI'Py3KHU BJAOJIb BBIJIETA KOHCOJIN,

%05 - pabovast BBICOTA PUTENSL.



[Ipunoxenune 1
(cnpaBo4Hoe)

Pacuer cOOPHO-MOHOJIUTHBIX KOHCTPYKUM
N.1 C60pHO-MOHOIUTHBIE KOHCTPYKIIUH COCTOSIT U3 COOPHBIX JKeJIe300€TOHHBIX JIEMEHTOB, MOHOJIMTHOTO OETOHA, YIIO)KEHHOTO Ha MECTE, M apMaTyPHI.

B kauecTBe COOpPHBIX 3JIEMEHTOB IPUMEHSIOTCS KaK CHEMAIbHO 3allPOEKTUPOBAHHbBIE, TAaK M TUIOBbIE JK€1€300€TOHHbIE OObIUHBIE WM IIPEIHANPSKE HHbIE
AJIEMEHTHI COOPHBIX KOHCTPYKIIH.

1.2 CO0pHO-MOHOIUTHBIE K€1e300€TOHHbIE KOHCTPYKIIMU JIOJDKHBI YIOBJIETBOPATH TPEeOOBAaHUSAM pacyeTa MO Hecylled crnocoOHOCTH (IpenesibHbIe
COCTOSIHUS TIEPBOM TPYIIIBI) U TIO MPUTOTHOCTH K HOPMAJILHOM SKCIUTyaTalluK (MIpeieibHble COCTOSHUS BTOPOU TPYIIIbI).

COOpPHO-MOHOJIUTHBIE KOHCTPYKIIMH CJIETYET PACCUUTHIBATH 10 MPOYHOCTH, 00PA30BAHUIO U PACKPBHITHIO TPEIIMH U 0 AeOPMAIIHIM IS CICTYIOMINX JABYX
cTaauii paboThl KOHCTPYKITUHA:

10 IproOpeTeHus OETOHOM, YIIOKEHHBIM Ha MECTE MCIOJIb30BaHUS KOHCTPYKIHMH (OETOHOM OMOHOJIMYMBAHUS), 33JaHHON MPOYHOCTU - HA BO3JEHUCTBUE
Macchl 3TOro OETOHA U APYrHX HArpy3o0K, IEHCTBYIOMINUX HA JAHHOM 3Tarle BO3BEICHHS KOHCTPYKIIUU;

rocJie mpuoopeTeHus: OETOHOM, YJIOXKEHHBIM Ha MECTE HCIOJIb30BAaHUS KOHCTPYKUUHU (OETOHOM OMOHOJMYHMBAHMS), 3aJaHHON MPOYHOCTH - HA HArpy3kKw,
JEMCTBYIOLINE HAa 3TOM 3Tale BO3BEACHUS U MIPH SKCIUTyaTallil KOHCTPYKIIHH.

Pacuer C60pHO-MOHOHI/ITHBIX KOHCTPYKI_[I/Iﬁ I10CJIC HpI/IO6peTeHI/IH OECTOHOM OMOHOJIMYUBAHUSA BaHaHHOﬁ IMPOYHOCTHU HeO6XOI[I/IMO IMPONU3BOANUTE C YUCTOM
HavdaJIbHBIX HaHpH)KCHI/Iﬁ u ,He(i)OpMaHHﬁ, IIPOABHUBIINXCS B C60pHBIX 3JICMCHTAax 10 HpI/IO6peTeHI/I5[ OECTOHOM OMOHOJINYHMBAHUS 3a,Z[aHH01>i IIPOYHOCTH .

n3 HanexcHon CBs13b 0€TOHA OMOHOJIMYMBAHUA C OETOHOM C60pHLIX QJICMCHTOB PECKOMCHAYCTCA OCYHICCTBIIATE C IMIOMOIIBIO apMAaTypPhI, BBIHYCKaeMOﬁ nu3
C60prIX 9JICMCHTOB, IIYTCM YCTpOﬁCTBa OCTOHHBIX IIINOHOK HIU mepOXOBaTOﬁ MOBEPXHOCTH, IMPOAOJIBHBIX BBICTYIIOB, WJIK C IIOMOIIBIO APYIrUX HaAACKHBIX,

IIPOBCPCHHLBIX CIIoco0oB.

Pacyer mpoyHOCTH KOHTAKTHBIX IIIBOB OT JIEHCTBUS CABUTAIONIMX, PACTATHUBAIONIUX U CHKHUMAIOMIUX CHJI MEXIYy COOPHBIM 3JIEMEHTOM U MOHOJIUTHBIM
6eToHOM MpousBouTcs cornacHo U.4.-1.8.

W.4 PacdeT KOHTAaKTHBIX IIIBOB Ha PacCTAXKCHUC PCKOMCHAYCTCA ITPOU3BOANTD U3 YCIIOBUA



NJ’ ke TE:IL‘,J' ' RE:IL‘ ' ﬂfl,vi" ) (Hl)

rae Yi ;- KooQPUIMEeHT, TPUHUMaEMbIi 7151 00paboTaHHBIX MBOB paBHbIM 0,25, a U1 HEOOPaOOTaHHBIX IIBOB PABHBIM HYIIIO.
Pacuer apMupoBaHHBIX KOHTaKTHBIX IIBOB Ha PAaCTsHDKEHUE PEKOMEHIyEeTCsl IPOU3BOIUTH U3 YCIIOBUS

Ny 8 Ry Ay 5, H.2)
N.5 Pacder KOHTaKTHBIX IIBOB HA CABUI PEKOMEHIYETCSl IPOU3BOANTH U3 YCIOBHUS

QJ' LS Yo, sh,f " Ry 'ﬂEJ,J' ) (n.3)

rae Yhsh- KO3(OULIKMEHT, IpUHUMAEMbI 1711 He0OpaOOTaHHBIX MIBOB paBHBIM 0,5, a J1st 00pab0TaHHBIX IIBOB paBHBIM 1,0;
Pacuer apMuUpOBaHHBIX KOHTAKTHBIX IIBOB HA CABUI PEKOMEHAYETCS IPOU3BOIUTH U3 YCIOBUS:

Q_j-' ke Yo,shi Ry 'HE:I,J' 1+ Vb, sh,j R.s,J' 'F".S,J':' ) (1.4

HO He Oonee Y sk lim * Ry '-’qb,br',

rae “Yush,j - KO3pPULUUEHT IpUHUMAEMbI TakuM ke, Kak U B ycnoBuu (1.3);
1

Ysb,sh,j - Koopuument, npuruMaeMbiil paBHbIM 1,0 (0,2 )3
Fb,sh lim - KOAPOUIHUEHT, TPUHUMAEMBIN paBHBIM 2,0.

.6 PacdeT KOHTAaKTHEIX IIIBOB HA COBMECTHOE JICICTBHE CABUTAIOIIUX U pacTAruBaromnux y'CI/IJ'II/Iﬁ MMPOU3BOAUTCA U3 YCIIOBUA

Lr oMy
Q;‘,D Nj,n , (1.5)



rjie yeunue 4¥; 0 mpuHMMaeTcs paBHBIM npaBoit yacTy B yenosusax (M.1) u (U.2), a yeunue 5.0 - paBHbIM TIpaBoii wactu B yenosusx (M.3) u (M.4).
N.7 PacdyeT KOHTaKTHBIX IIBOB HAa CKaTHE IPOU3BOJUTCA U3 YCIOBUS

Nj £ R-EJ ' ﬂb,_j"- (I/I6)
Pacuetr apmMupoBaHHBIX KOHTAaKTHBIX IIIBOB HA CKATHE PEKOMEHIYETCS MPOU3BOIUTh U3 YCIOBUSA
Nj S Rg, 'ﬂEJ,j + Rsc 'ﬂs,d' . (H?)
N.8 PacyeT KOHTaKTHBIX IBOB HA COBMECTHOE JICHCTBHE CIBUTAIOIINX U CKUMAIOIIUX YCUIIHI TIPOU3BOAUTCS U3 YCIIOBUMA:
AN k
0s——=204
npu Nj,ﬂ
Q,i" < QE:I,J',D + T,,i"w I N,i" ) (Hg)
AN k
04 < —— <06
pu N;‘,D
(5 L% flim (11.9)
.
0.6<—L <1
npu N;‘,D
s S g0 Py (Nip — 50 (11.10)

rae yewnue Y70 mpuHMMaeTcs paBHEIM mpaBoii wactm ycmosus (M.6) m (M.7), ycumue 5.;0 - paBHBIM mpaBoif uactu B ycnosusax (M.3) u (M.4),

KOB(b(bHHHCHT Tj'w NMPUHUMACTCS PABHBIM 1,0, a O 0COOBIX CJIy4yacsB, Tpe6y101m/1x OIIBITHOIO OOOCHOBAHUS - IO JaHHBIM TPAMBIX S3KCIICPUMCHTAJIbHBIX



HUCCIIENOBAaHUM.

[Ipunoxenne K
(cnpaBo4Hoe)

Y4eT KOCBEHHOI0 APpMHUPOBAHHUA IIPHA PACYETEC BHCHCHTPCHHO CKATBIX 3JICMEHTOB HAa OCHOBE HeJIUHEeHHOH I[e(l)OpMalIHOHHOﬁ MOaeC/JIU

K.1 Pacuer BHCHCHTPCHHO CXKATBIX CTCPIKHCBBIX JJICMCHTOB U3 TSXKEIOTO WM MCIKO3CPHUCTOIO 0eToHa C KOCBEHHBIM ApMHpPOBAHUEM Ha OCHOBC
HEJIMHEWHON ehopMallMOHHONW MOJIEH CIEAYeT MPOU3BOANUTH coriacHo ykazanui 8.1.20-8.1.30 u nonomHuTenbHbixX ykazanuil K.2-K.4.

K.2 XKectkocTHbIe XapakTepucTuku Ly (i, J- 1, 2, 3) B ypasnenusx (8.39) - (8.41) nns onpenenenus medopmanuii 6eToHAa ¥ apMaTypsl B HOPMATbHOM
CEYCHUH DJIEMEHTOB C KOCBEHHBIM apMHPOBAHUEM CIIETYET ONPENEIIATh 1O (hopMyIam:

2 2 2
Dy =28y Zpy By vy 2 Ay Loy By vy +%ﬂbk'szk By v (K1)
1 ..-il ) .

2 2 2
Doy =2y Ly By vy + 2y 5y Byov g +%*"1EJI: i Ey o vag (K.2)
1 J ) .

Dyp =
= Zﬂ&i ' EEJJ.‘!' 'Zbﬁ. 'EEJ ¥y +Zﬂl§j 'Z.SJ_.‘I ' E-S}'j ' E-?,i' Iyéi" +%H5Jklgflxk ' EE:[}II: ' EEJ " (KS)
! J

Diz =2 Ay Ty By vy + DAy Lo Egovg + %ﬂ.wc Epye By Vi
1 I‘_i' 1

(K.4)
Dy =2y Loy Ep Vg + 245 2y By -Vg+ 2 Ay Iy Ep Vi
i J k , (K.5)
Dy = D By i + 245 Eg Vg + 2 Ay By v
i J k ’ (K.6)



rae: ﬂbk ) Z brk, Z byl - TUIOIIAIb, KOOPJIMHATBI EHTPA TAKECTU Xk -TO CXKaToro y4acTka 0eToHAa ¢ KOCBEHHBIM ApMHPOBAHMECM MU HAIIPSDKCHHUE HA YPOBHE €TI0

LEHTPA TSHKECTH;
¥ pi - KO3 PUIIMEHT ynpyrocTy 6ETOHA C KOCBEHHBIM apMHUPOBAHUEM j -TO YUacTKa; OCTaJIbHbIe 0003HaYeHus - cM. 8.1.23.

Jlonyckaercs B popmymnax (K.1) - (K.6) npurumats -z = 0.
K.3 3nauenus xoadpduunenrta ¥ pi ciuenyer onpenesars o auarpaMmme Ae@opMupoBaHus 0eTOHa ¢ KOCBEHHBIM apMUPOBAHUEM IPU OCEBOM CHKATHUU.

[Ipu ucnonb30BaHUM ABYXJIMHEHHBIX WM TPEXJIMHEHWHBIX TUarpaMM 3HaueHHs KOd(PPUIMEHTa ¥ jji CIEAYeT ONPENeATh, UCIONb3Ys 3aBUCUMOCTH (6.5) -

(6.9), B KOTOpEIX BMECTO XapaKTEPUCTHK OeToHA i, Spyu £p2CledyeT MCIOIb30BaTh XapaKTEPUCTHKH OETOHA ¢ KOCBEHHBIM apMHPOBAHHEM Rb,red , Eblred U

Ebred

Byed =Rp toiig Ry (K.7)
EpOped = Fp0 T 0002 0tppy (K.8)

- o Eho,red

blred ~ 51—
oy (K.9)

rae R.S,J.:}I - paCYCTHOC COMPOTUBJIICHUC APMATYPbl CETOK KOCBECHHOI'O apMHUPOBAHUA;
YAy Ayl
.S,J.:I-' ]

Ag s , (K.10)

30echr My, ﬂ_gx, fx - YHCJIO CTGp)KHCﬁ, mmomanap IOMINCPEYHOI'0 CCUCHUA U IAJIMHA CETKHU COOTBECTCTBCHHO (HO OCsAM KpaleHX CTep)KHeﬁ) B OJHOM

HaIpaBJICHUY;
#y, Ay 4y - 10 Xxe, B 1pyrom HanpapieHuy;



023+ oy (K.11)
Gt By
red R, +10 (K.12)

Rs,;;u u & - Mlla.

K.4 Tlpu ucnonp3oBaHUM KPUBOJMHEHHBIX AMAarpaMM AeQOopMUpOBaHuUs 3HauUeHUs Ko3ppuimenTa ¥ pi ceayeT onpeaearh, Ucnoib3ys 3aBucumoctu (K.2)
- (K.8), B KOTOPHIX BMECTO XapaKTEPHCTHK GETOHA Op M £ ClieMyeT MCIIONb30BaTh XapaKTEPUCTHKM OETOHA C KOCBEHHBIM apMHPOBAHHMEM b red M £hlred , a

3HAYCHUC ImapaMeTpa ¥ s BOCXO)ISH_HGI\/’I BE€TBH JUarpaMMBbl OCEBOI'0 CXKaTHUA OeToHa CICOAYCT IPUHHUMATE PaBHBIM 3HAYCHHUIO, BBIYUCIICHHOMY 110 (1)0pMyne

&y
Rb,red ’

If|:|=

(K.13)

bubauorpapus

[1] TV 14-1-5543-2006* TIpokatr TepMOMEXaHUYECKH YINPOYHEHHBIH Kiacca Ac500C MOBBIMICHHON XJIAAOCTOMKOCTH I apMHUPOBAHUS JKEI€300€TOHHBIX
KOHCTPYKIIUH

[2] PTM 393-94* PykoBomsIiue TEXHOJOIMYECKHE MaTepHalbl MO CBapKe M KOHTPOJIIO KadeCTBa COCAMHEHHWH apMaTypbl M 3aKIaJHbIX JeTayiei
KeJ1e300€TOHHBIX KOHCTPYKIIHA

[3] TV 14-1-5526-2006 ITpokat apmartypHbiit kiaacca AS00CIT ¢ 3 heKTUBHBIM MEPHOANUECKUAM TPOdHUIEM






