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O6 yrBepaxnenuu cBoaa npaBui «beToHHEbIE H KeJ1e300eTOHHbIE
KOHCTPYKIHH U3 Jerkux 6eroHos. IIpaBuiia npoeKTHpPOBaAHHSIY

B cootBerctBum ¢ IlpaBunamu pa3paboTku, yTBEepKIEHUS, OIyOIHUKOBAHUS,
U3MEHEHHss M OTMEHBl CBOZOB IIPaBWJI, YTBEPXKACHHBIMH IIOCTAHOBIECHUEM
IIpaButensctBa Poccmiickoit ®@emepanuu ot 1 wuronms 2016 r. Ne 624,
nmonmyHkToM 5.2.9 myHkta 5 Ilonmoxenus o MUHHCTEpCTBE CTPOHUTENBCTBA
U KAIHIIHO-KOMMYHAJIBHOTO Xo3diicTBa Pocculickoit ®denepanun, yTBEpKIeHHOIO
nocraHoBieHueM lIpaBurtensctBa Poccuiickoit @eneparmu ot 18 Hos6ps 2013 r.
Ne 1038, mynkrom 110 Ilmana pa3paboTKu U YTBEPKIOEHHS CBOAOB IIPABHII
U aKTyallM3alliM paHee YTBEP)KICHHBIX CTPOUTENBHBIX HOPM M IIPaBHJ, CBOJOB
npaBun Ha 2016 r. u mmasoBeId nmepuox o 2017 r., yTBEpXKAEHHOIO IIPHUKA30M
MpunnctepcTBa  CTPOUTENBCTBA M OKHIKIIHO-KOMMYHAaJIBHOTO  XO3sHCTBa
Poccuiickoii ®epmepanuu ot 3 Mapra 2016 r. Ne 128/mp ¢ u3MEHEHHAMH,
BHECEHHBIMM  IIpHKa3aMd  MuHuHCTepcTBa  CTPOUTENBCTBA W IKHIHIIHO-
KOMMyHaJIbHOT0 Xo3sarcTBa Poccuiickont @enepauuu ot 16 Mas 2016 r. Ne 330/mp,
or 2 aerycta 2016 r. Ne 538/mp, or 29 amrycra 2016 r. Ne 601/mp,
oT 9 ssHBaps 2017 . Ne I/mp, n pu K a3 BI B a 10:

1. YTBepouTh U BBECTU B JAeicTBHE yepe3 6 MecsleB CO AHS U3TaHHA
HaCTOSINIEro IpHKasa NpUiaraeMslid CBOA IpaBuil «beTOHHBIE M JKelle300€TOHHEIE
KOHCTPYKIMHU U3 JIETKUX 6eToHOB. [IpaBuiia mpoeKTHPOBaHHUSY.

2, JemapTaMeHTy IpaloCTPOUTEIbHOM AESITENEHOCTU U apXUTEKTYPHIL:

a) B TeyeHHe 15 nHeH co IHS M3aHMs [IPUKa3a HANPABUTH YTBEPXKICHHBIMA
cBoJ mpaBuil «beTOHHBIE W JXene300eTOHHBIE KOHCTPYKI[HM M3 JIETKHX OETOHOB.
I[IpaBuna NpoeKTHPOBaHMA» Ha PETUCTPAIMIO B HAIIMOHAJIBHBIA oprad Poccuiickoit
Qenepalyu IO CTaHAAPTU3ALINH;

&3



2

6) obecrieunTs omy6inuKOBaHHE Ha oQuIMansHOM caiite MusncTpos Poccun
B HHQOPMalMOHHO-TETEKOMMYHHKAlIHOHHON  cetd  «MHTepHET»  Tekcra
YTBEPXKIEGHHOIO CBOZa MpaBWil «BeToHHBIE M >Xelne300eTOHHBIE KOHCTPYKLIUH
U3 Jerkux 6eToHOB. IIpaBHia IPOEKTHPOBAHHSL» B INEKTPOHHO-IH(PPOBOH (hopMe
B TeueHHe 10 fAHe# co OHA perMcTpalyii CBOJA NPABHI HALMOHAIBHEIM OPraHOM
Poccuiickoii @enepayy o craHgapTU3ALUH.

3. KoHTpome 3a HCHONHEHHEM HACTOSLIETO IPHKAa3a BO3IOXKHUTH
Ha 3aMeCTUTeNss MUHHCTPa CTPOHTENBCTRA H JKIIHIIHO-KOMMYHAIBFHOTO X03MHCTBA
Poccuiickoit @eneparuu X.JI. Mapnusposa.

N.o. Munuctpa . Masnusipos
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MpeaucnoBue
CBepneHunsa o cBofe npaBun

1 MCMNOJIHUTENb — AO «HWL| «CTtpontenbctBo» — Hay4HO-nccnegoBaTenbCKum,
NPOEKTHO-KOHCTPYKTOPCKUN N TEXHOMOMMYECKUN WMHCTUTYT OeToHa u xenesobeToHa
(HUWKB) um. A.A. 'Bo3geBa

2 BHECEH TexHu4eckum kommuteToM no ctaHgaptusaumm TK 465 «CTpontenscTBo»

3 NOAroTOBJIEH K YTBEPXOEHUWKO [NenaptameHTOM rpagoCTpoUTeNbHOM
AEATEeNIbHOCTM U apXuUTekTypbl  MuHUCTEpcTBa CTpoUTENbCTBA U XKUMULLHO-
KOMMyHarnbHoro xo3ancrea Poccuickon ®egepaumm (MuHctpon Poccun)

4 YTBEPXOEH npukazom MuHucTepcTBa CTpOUTENLCTBA WU XUMNULLHO-
KOMMYyHanbHoro xo3ancrea Poccuickon Peagepaumm ot 25 Hos6psa 2017 r. Ne 1584/np w
BBedeH B gencteue ¢ 26 masa 2018 r.

5 3B3APEMMCTPUPOBAH  ®degepanbHblM  areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto n metponorum (PocctaHgapT)

6 BBE[JEH BINEPBbIE

B cnyyae nepecmompa (3amMeHbl) USlU OMMEHbI Hacmosiueao ceoda rpasus
coomeemcmeyroujee yeedomreHue 6ydem ornybruko8aHoO 8 ycmaHOo8/1eHHOM MopPsiOKe.
Coomeemcmeyrowas uHghopmayusi, yeedoMsieHUe U MeKCmbl pa3Mewiaromces makxe 8
UHOpMayuoHHOU cucmeme obwea20 rob308aHUss — Ha oguyuasibHOM caltme
paspabomyuka (MuHcmpou Poccuu) 8 cemu lHmepHem

© MuHcTtpown Poccun, 2017

HacTosAwwuin HopMaTUBHBI AOKYMEHT HE MOXET ObITb NOMHOCTHIO UM HaCTUYHO BOCTIPOU3BEAEH, TUPaXXMPOBaH U pacnpocTpaHeH
B Ka4yecTBe oduLManbHOro n3aaHus Ha Tepputopum Poccuiickon depepaunm 6e3 paspelueHuns MuHctposi Poccum
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Ky3bmuu, kana. texd. Hayk B./. Cagun, kaHa. TexH. HayK B.H. Cmpoykuti, KaHz.
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CBOJ ITPABIJI

BETOHHBIE U )KEJIE3OBETOHHBIE KOHCTPYKIUUA U3 JIET KUX
BETOHOB

IIpaBuia npoeKTHPOBAHUA

Concrete and reinforced concrete designs from light concrete. Rules of design

JlaTta BBegenusi 2018-05-26

1 ObsacTh NpUMeHeHn st

1.1 Hacrosmmii cBOJ TMpaBUJl PaCHpOCTPaAHSETCS Ha MPOCKTUPOBAHUE
OCTOHHBIX M  XKeJIe300€TOHHBIX  KOHCTPYKIHMH M3  JIETKUX  OETOHOB,
yaosietBopstomux tpedoBanusm ['OCT 25820 (masnee — OeToH), Al 3MaHUM U
COOPY)KECHUW Pa3IMYHOTO Ha3HAYEHUsS, HKCIUIyaTUPYEMBIX B KIUMATHYECKUX
ycnoBusix  Poccuiickoit  ®enepauuu  (OpU  CUCTEMATHUYECKOM  BO3ACHCTBUU
temnepatyp He Bbie 50 °C u He Huxe munyc 70 °C), B cpeie ¢ HearpeCcCUBHOM
CTEIIEHBIO BO3JCHCTBUA.

1.2 TpeOGoBaHus HACTOSAIIETO CBOJA TPABWUJI HE PACIPOCTPAHSIOTCS Ha
MPOCKTUPOBAHUE  KOHCTPYKIMH:  PUOPOOETOHHBIX,  COOPHO-MOHOJIUTHBIX;
MyCTOTHBIX IUIMT, KOHCTPYKUMNA C TOJpe3KaMu U KamuTenei; OEeTOHHBIX u
KEIe300€TOHHBIX KOHCTPYKIIMM THUJIPOTEXHUYECKUX COOPYKEHHM, MOCTOB,
MOKPBITUIA aBTOMOOWJIBHBIX JIOPOT M a’3pOJPOMOB M JIPYTUX CHEIUATBHBIX
COOPY’)KEHUM, a TakKe Ha KOHCTPYKIIMU, M3TOTOBJSIEMblE M3 OCTOHOB CpeaHEi
I0THOCTBIO cBbIe 2000 kr/m3,

2 HopmaTuBHBIE CCBIIKH

B HacTosiieM cBoA€ NpaBWII MCHOJB30BaHbl CCHUIKA Ha CIEIYIOLIUE
HOPMATHUBHBIE JOKYMEHTHI:

I'OCT 8736-93 Ilecok st cTpouTeNbHBIX padoT. TexHuyeckue ycioBus

I'OCT 130152012 W3menust OeTOHHBIE W JKEJIE300€TOHHBIE IS
cTtpoutenbcTBa. OOmmMe TexHuyeckue TpeOoBaHus. IIpaBuna mnpuemkw,
MapKUPOBKH, TPAHCIIOPTUPOBAHUS U XPAHEHUS

['OCT 2226376 1llebenp 1 mecok U3 MOPUCTHIX TOPHBIX MOPO. TeXHUUIECKHE
YCIIOBHS

['OCT 258202014 betons! nerkue. TexHUYECKHE YCIOBHUS

['OCT 27751-2014 HanexxHOCTh CTPOUTENBHBIX KOHCTPYKIIUH U OCHOBaHUM.
OCHOBHBIE MTOJOKEHUS

I'OCT 32496-2013 3anosHuTeNd TOPUCTBIE ISl JIETKUX OETOHOB.
TexHuueckue ycioBus

CIT 16.13330.2017 «CHullI 11-23-81 CranbHble KOHCTPYKLIAN»

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

CII 28.13330.2017 «CHulI 2.03.11-85 3ammura CTpOUTENBHBIX KOHCTPYKIIUI
OT KOPPO3UI»

HN3nanue opunuaabHoe
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CIT 50.13330.2012 «CHulI 23-02-2003 TerutoBas 3ammuTa 31aH»

CIT 63.13330.2012 «CHwull 52-01-2003 beronHble W Keae300€TOHHBIC
KOHCTpYKIMU. OCHOBHBIE MOJIOKEeHUs» (¢ m3MeHeHus MU Ne 1, No 2, No 3)

CIT 70.13330.2012 «CHulIl 3.03.01-87 Hecymume u orpaxuaroime
KOHCTpYKIUU» (¢ u3MeHeHusiMu Ne 1, Ne 3)

CII 112.13330.2011 «CHull 21-01-97* IloxxapHas 0€3011aCHOCTh 3aHUN U
COOPYKECHUI

CIT 131.13330.2012 «CHull 23-01-99 CtpoutenbHas KIuMaToOJOTHs» (C

n3meneHusiMu Ne 1, No 2)

IIpumedanue— [Ipu moap30BaHUN HACTOSIINM CBOJIOM IPABUII IIETIECOO0PA3HO MPOBEPUTH ACHCTBUE
CCBUIOYHBIX JOKYMEHTOB B HWH(POPMAIMOHHOW CHCTEME OOIero MOJbh30BaHUSI — Ha O(HIMAIBEHOM caifTe
(hemepaspHOTO OpraHa MCIIONHUTEIBHOM BIACTH B cepe CTaHTApTU3AINH B CeTH VHTEpHET WM 10 €XErogHOMY
HH(POPMALMOHHOMY yKa3aTelno «HarnunoHaabHBIC CTaHIAPTH», KOTOPBIA OMYOINKOBAH 0 COCTOSHHIO Ha 1 sHBaps
TEKYIEro rojia, U MO BBITYCKaM €KEMECIYHOr0 MH(POPMAIMOHHOIO yka3zarens «HalmoHanmpHBIC CTaHAAPTH» 3a
TeKymui roa. Eciay 3aMeHeH CChUIIOUHBIN TOKYMEHT, Ha KOTOPBIA JaHa HeJaTUpOBaHHAas CChUIKA, TO PEKOMEHIYETCs
KCII0JIb30BaTh JCHCTBYIOLIYIO BEPCHIO 3TOTO TIOKYMEHTA C YYETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO U3MEHEHUM.
Ecnu 3aMeHeH cChUIOYHBIN TOKYMEHT, Ha KOTOPBIA JJaHA JaTUPOBAaHHAS CChUIKA, TO PEKOMEHAYETCS MCIOIb30BaTh
BEPCHIO0 3TOTO JIOKYMEHTa C YKa3aHHBIM BBINIE TOJOM YTBEepKIeHHs (mpuHATHSA). Ecnmm mocne yTBepKAaeHUS
HACTOALLIETO CBOJIA MIPABWII B CCHUIOYHBIN TOKYMEHT, HA KOTOPBIM JaHa JaTUPOBAHHAS CCHUIKA, BHECEHO U3MEHEHHUE,
3aTparuBarolee IMOJN0KEHHE, Ha KOTOPOe JaHa CCBUIKA, TO ATO MOJOXEHHE PEKOMEHIYETCs NMPHMEHATH 0e3 ydueTa
JTAHHOTO M3MEHeHMs. ECITi cChUTOYHBIN TOKYMEHT OTMEHEH 03 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JaHa CCHUIKA Ha
HEro, peKOMEHIYETCS] IPUMEHSTh B YAaCTH, HE 3aTParuBarolell 3Ty cchlIKy. CBeeHus O AEUCTBUU CBOJOB MPaBUII
nenecoodpasHo npoeeputh B OenepanbHOM HHPOPMATHOHHOM (DOHJE CTAaHIAPTOB.

3 TepMuHBI 1 onIpeeICHUA
B HacrosmeM cBoze ImpaBuil NPUMEHEHBI TepMUHBI U onpenenenus mo ['OCT
25820, 'OCT 27751, CII 63.13330 u 1ipyruiM HOPMATUBHBIM JTOKYMEHTAM.

4 O01mme ykazaHus

4.1 BeronHsle W xeyne300€TOHHBIE KOHCTpyKIUHU, coriacHo ['OCT 27751,
JOJDKHBI  OBITH  OOecriedeHbl ¢ TpeOyeMol HaASKHOCTBIO pPacueToM OT
BO3HMKHOBEHHUS BCEX BHJIOB TNPENETBHBIX COCTOSHUN, BBIOOPOM MAaTEPHUAIIOB,
Ha3HAYEHUEM Pa3MEPOB U KOHCTPYUPOBAHUEM.

4.2 BbiOOp KOHCTPYKTUBHBIX PEIICHUN JTOJKEH MPOU3BOIUTHCS HUCXONS M3
TEXHUKO-DKOHOMHYECKOW 11eJIeCO00Pa3HOCTH HMX TMPUMEHEHHS B KOHKPETHBIX
YCJIOBUSIX CTPOUTEIBCTBA C YUETOM MAKCUMAIIbHOT'O CHUKEHHUSI MATEPUATIOEMKOCTH,
HSHEPrOEMKOCTH, TPYIOEMKOCTH U CTOMMOCTH CTPOUTENBCTBA, JOCTUTAEMOTO
MyTeM:

- npuMeHeHust 3PGHEKTUBHBIX CTPOUTEHHBIX MATEPUAJIOB U KOHCTPYKITUH;

- CHUDKEHUS BECa KOHCTPYKIIH;

- Haubojee TOJHOTO HCIMOJb30BaHUS (PU3UKO-MEXaHUYECKUX CBOMCTB
MaTepualios;

- MPUMEHEHHUSI MECTHBIX CTPOUTEIIbHBIX MaTEPUAJIOB,;

- coOmrofieHnss TpeOOBaHUN IO HSKOHOMHOMY pAacXOJIOBAaHHUIO OCHOBHBIX
CTPOUTEINIbHBIX MAaTEPUAIIOB.

4.3 Tlpy TPOEKTUPOBAHUM 3[AaHUW U COOPYXKEHUN IOJKHBI TPUHUMATHCS
KOHCTPYKTHUBHBIE CXEMBbI, OOECMEUYMBAIONINE WX HEOOXOAUMYIO MPOYHOCTD,
YCTOMYMBOCTh W MPOCTPAHCTBEHHYIO HEU3MEHSAEMOCTh B II€JOM, a TaKxXKe
OTZIEJIbHBIX KOHCTPYKIIMI HA BCEX CTAIUAX BO3BEJCHUS U SKCILTyaTalUu.
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4.4 DneMeHThl COOPHBIX KOHCTPYKIIMM JOJKHBI COOTBETCTBOBATH YCIOBHSIM
MEXaHU3UPOBAHHOTO U3TOTOBJICHUS Ha CIIEIUATU3UPOBAHHBIX MPEATNPUATUSIX.

[{enecooOpa3Ho YKPYMHSTh 3JIEMEHTHI COOPHBIX KOHCTPYKIIMI, HACKOJIBKO 3TO
MO3BOJISIOT TPY30MOIBEMHOCTh MOHTAKHBIX MEXAHU3MOB, YCIOBHSI U3TOTOBICHUS
U TPAHCTIOPTUPOBAHMSI.

4.5 JIns  MOHOJUTHBIX  KOHCTPYKIMH  clelyeT IpeaycMaTpuBaTh
YHU(GULIUPOBAHHBIE pa3Mephl, MO3BOJISIONIME TPUMEHSITh HHBEHTAPHYIO OMalyOKy
U YKPYITHEHHBIE POCTPAHCTBEHHBIE apMAaTypHbIE KapKachl.

4.6 B cOOpHBIX KOHCTPYKITUSAX 0CO00€ BHUMAHHUE JOJKHO OBITH 0OpaIieHo Ha
IPOYHOCTbH U JIOJITOBEYHOCTh COEMHEHUH.

KoHCTpyKIIMM y3710B M COEIMHEHHUI 3JIEMEHTOB JOJDKHBI O0ECIeYrBaTh
HAJEXKHYIO Mepeavdy yCHINNA, TPOYHOCTh CAMHUX 3JIEMEHTOB B 30HE CThIKA, a TAKKE
CBSA3b JIOMOJIHUTENIBHO YJIOKEHHOIO0 OETOHAa B CTHIKE C OETOHOM KOHCTPYKIMHU C
NOMOUIBIO PA3JINYHBIX KOHCTPYKTUBHBIX U TEXHOJIOTMUECKUX MEPOIPUATHUH.

4.7 beToHHBIE 3JIEMEHTHI IPUMEHSIOTCA:

- MPEUMYIIECTBEHHO B KOHCTPYKLHUAX, pabOTaOIIMX Ha CXKaThe IMpH
HKCLEHTPUCUTETAX MPOJOJIBHON CUJIbI, HE MPEBBIIIAIOIINX 3HAYCHHH, YKa3aHHBIX B
7.1.2;

- B OTIEJIbHBIX CIy4yasX B KOHCTPYKLHUAX, pabOTalolmMX Ha CXKaTHe C
OOJBIIMMU SKCLIEHTPUCUTETAMH, a TAK)KE B U3THOAEMBbIX KOHCTPYKLHUAX, KOTJIa UX
pa3pylICHUE HE TPEACTABISET HEMOCPEACTBEHHOW OMACHOCTH ISl KU3HU JIIOAEH U
COXPaHHOCTH O0OpYAOBAHMS (JIEMEHTHI, JIeKAIIUEe Ha CIUIOUIHOM OCHOBAHHUH H
Ap.).

4.8 PacueTHas 3uMHAS TeMmepaTypa Hapy»KHOIO BO3/1yXa INPUHUMAETCA KaK
CpellHss TeMIlepaTypa Bo3Ayxa HauOoJee X0J0IHOM MATHIHEBKU B 3aBUCUMOCTH OT
paiiona ctpourtenbcrBa cormacHo CIT 131.13330. PacdeTHble TEXHOJOTHYECKUE
TEMIEPATYpbl YCTAaHABIUBAIOTCS 33JaHUEM Ha POEKTUPOBAHUE.

BraxxHOCTH BO31yXa OKPYKAWOIIEH Cpeapl ONpenensercd Kak CpemHss
OTHOCHUTEJIbHAS BJIAXXHOCTh HApY)KHOI'O BO3JyXa HauboJiee KapKoro Mecsla B
3aBUCUMOCTH OT paiioHa cTtpoutenbcTBa corjmacHo CII 131.13330 wm kak
OTHOCHUTEJIbHAS BJIAXKHOCTh BHYTPEHHErO BO3yXa IMOMEIICHUH OTarjuBaeMbIX
3IaHUN.

4.9 OOume TpeOoBaHUS K OCTOHHBIM M >KEJIE300€TOHHBIM KOHCTPYKIIHSM
noskHbI cooTBeTcTBOBaTh CII 63.13330 M HacTosmEeMy CBOy MpaBuUJl.

S TpeboBanusi K pacueTy OETOHHBIX U KeJ1€300€TOHHBIX KOHCTPYKIU

5.1 beroHHbIE W >KeN€300€TOHHBIE KOHCTPYKIUHU JIOJDKHBI YIOBJIETBOPSATH
TpeOOBaHMIM pacueTa 1Mo Hecylleil cnocoOHOCTH (MpeebHbIE COCTOSIHUSA MTEPBON
IPYNIIBI) ¥ 110 MPUTOJIHOCTH K HOPMAIbHOM IKCILTyaTaluu (IpeieabHbIe COCTOSIHUS
BTOpOi1 rpynmel) cornacao 'OCT 27751.

PacyeTroM 1O mpenenbHBIM COCTOSIHUSIM TEPBOM TPYMIbl JTOJKHA OBIThH
UCKJIFOYE€HA BO3MOYKHOCTB!

- XpYIKOT0, BA3KOI'O MJIM MHOTO XapakTepa pa3pyLieHus (pacyer 1o MpoYHOCTH
C Y4E€TOM, B HEOOXOAUMBIX CIydasX, poruda KOHCTPYKIUH Mepe pa3pyLUICHHUEM );

3
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- TIOTE€pPH YCTOMYMBOCTH (HOPMBI KOHCTPYKLHHU (pacueT Ha YCTOWYMBOCTH
TOHKOCTEHHBIX KOHCTPYKIMH ¥ T. J.) WIM €€ TMOJIOKEHHUs (pacyer Ha
ONPOKH/BIBAHUE M CKOJIBKECHHE IIOATIOPHBIX CTEH; pPAacuyeT Ha BCIUIbIBAHUE
3arayOJICHHBIX HIIH MTOJJ3EMHBIX Pe3epBYapOB, HACOCHBIX CTAHIIUH U T. 11.);

- YCTaJOCTHOTO pa3pylIeHUs (pacdyeT Ha BBIHOCIMBOCTb KOHCTPYKILIHMH,
HaxXOJSIIUXCS IOJ BO3IACHMCTBUEM MHOIOKPATHO ITOBTOPSIIOLICHCS HAarpy3Ku —
HNOJIBKHOM WM IyJIbCUPYIOIIEH: MOJKPAHOBBIX OalloK, ULINaJl, pPaMHBIX
(GyHIaAMEHTOB, IEPEKPBITUH H T. I1.);

- Ppa3pylieHus TOJ COBMECTHBIM BO3JECHCTBHEM CHUJIOBBIX (DAaKTOPOB H
HEOIAronpUsITHBIX BIMSHHUM BHEUIHEH cpenbl (MepHOANUECKOrO HIIM MOCTOSTHHOTO
BO3JICMCTBHSI arpeCCUBHOM CpEIbl, NEUCTBUS MONEPEMEHHOIO 3aMOPAXUBAHUA U
OTTaWBaHUs, BO3ICHCTBHS MTOKapa U T. 11.).

PacueToM MO mpenenbHBIM COCTOSHHUSM BTOpPOMl TIpyNmbl AOJKHA OBITh
UCKJIFOYEHA BO3MOKHOCTB!

- 00pa3oBaHUs TPEIIMH, a TAKXK€ MX YPE3MEPHOr0 WIHM MPOAOHKUTEIBHOTO
PacKpbITHUS (€CIIN 10 YCIOBUAM SKCILTyaTallui 00pa30BaHKUE WU IPOIOJKUTENIBHOE
PacKpbITUE TPEUIUH HEJOMYCTUMO);

- 4Ype3MEpHBIX IepeMelleHuil (IporudoB, yIIoB IEpeKkoca U IMOBOPOTA,

KOJIeOaHUM).
5.2 PacdeT mo mpeaebHbIM COCTOSTHUSM KOHCTPYKITMH B IICJIOM M OT/ACJIBHBIX
€€ DJICMEHTOB [OJDKEH TPOM3BOIUTHCA IS BCEX CTaAuil — W3TOTOBJICHHUS,

TPAHCTIOPTUPOBAHMS, BO3BEACHHS M SKCIUTyaTallid, MPH 3TOM PACUETHBIC CXEMBI
JIOJKHBI COOTBETCTBOBATH MPUHATHIM KOHCTPYKTUBHBIM PEIICHUSIM.

Pacyer mo packppITHIO TpemMH W TO JedopmanusM JOMycKaeTcs He
IPOM3BOJIUTH, €CIIM Ha OCHOBAHWH OIBITHOW MIPOBEPKHU WIIH MPAKTUKU PUMEHEHUS
KEJIe300€TOHHBIX KOHCTPYKIIMA YCTAHOBJIEHO, YTO PACKPHITHE B HUX TPEIIMH HE
OPEBBIIIAET JIOMYCTUMBIX 3HAYEHUH U IHKECTKOCTh KOHCTPYKLHMHA B CTaIuu
HKCIUTyaTallMH IOCTAaTOYHA.

5.3 3HaueHuss HArpy30K W BO3JEHCTBUIA, KOA(DOUIIMEHTOB HAJEKHOCTHU TIO
Harpyske, Ko3(QQUIMEHTOB COUeTaHUH, pa3[eleHne Harpy3oK Ha IOCTOSHHBIE U
BpPEMEHHBIE T0JDKHBI TpUHUMAaThCs B cootBeTcTBUU ¢ CIT 20.13330.

3HaueHMs Harpy30K HEOOXOAMMO YMHOXAaTh Ha KOI(PPHUITMEHTHI HATE)KHOCTH
10 Ha3Ha4YeHUIo, npuHuMaeMele coraacHo CIT20.13330.

Harpysku, yuyuTeiBaeMble TIpU pacueTe Mo MpeneIbHbIM COCTOSHUSM BTOPOW
rpynnsl (3kcruryatauronssie) B cootrBerctBuu ¢ CII 20.13330, npunumarorcs
pPaBHBIMH €IMHHUIIC, €CIM TPH MPOCKTHUPOBAHUHM KOHCTPYKIIMH HE YCTAaHOBJICHBI
IpyTHe 3HAYCHUS.

B coorBerctBun ¢ CII 20.13330 s KOHCTpYKLMHM, HE 3aIMIIEHHBIX OT
CYTOUHBIX M CE€30HHBIX U3MEHEHUH TEMIIEPATyphl, CIEIyeT YYUTHIBATh N3MEHEHHE
BO BPEMEHM CpelHEH TeMmIeparypbl M Iepenaa TeMIepaTypbl MO CEYCHHIO
AJIEMEHTAa, 3a WCKIIOYEHUEM CIIy4aeB, MPEAYCMOTPEHHBIX MpoeKkToM. Jlis
KOHCTPYKILUH, 3aIUIIEHHBIX OT CYyTOYHBIX U CE30HHBIX U3MEHEHUN TeMIIepaTyphl,
TEMIEPATYPHbIE KIMMAaTUYECKUE BO3ICUCTBUS HE YUUTHIBAIOTCA.

OrHecTOMKOCTh OETOHHBIX M KEJIe300€TOHHBIX KOHCTPYKIUH JTOJKHA OBITH
obecneuena B coorBercTBuM ¢ CII 112.13330.

4
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5.4 Tlpu pacuere 351eMEeHTOB COOPHBIX KOHCTPYKLUN HA BO3JCHCTBUE YCUIIHIA,
BO3HUKAIOIIMX MPU UX NOABEME, TPAHCHOPTHUPOBAHUU M MOHTA)K€, HAarpy3Ky OT
Beca AJIEMEHTA CJIeIyeT BBOJAUTH C KOI(DPHUITMEHTOM TMHAMUYHOCTH, PABHBIM:

- 1,6 — nmpu TpaHCIIOPTUPOBAHUHU

- 1,4 — npu noabeMe U MOHTaXKe

Jnst ykazaHHBIX KOA(D@PUIIMEHTOB NUHAMHYHOCTH JIOMYCKAETCS MPUHUMATh
OoJee HU3KKUE 3HAYEHUSI, 00OOCHOBAHHBIC B YCTAHOBJICHHOM IOPSIIKE, HO HE HUXKE
1,25.

5.5 COOpHO-MOHOJIUTHBIE KOHCTPYKIIMH JOJKHBI PACCUUTHIBATHCS IO
POYHOCTH, 00PA30BAaHUIO M PACKPBITUIO TPEHIMH W MO AeopMarusM sl IByX
CTaJuil padOThl KOHCTPYKLIMIA:

- Ha BO3JICHCTBHE Beca OETOHA W JPYrUX HArpy30K, ACHCTBYIOLIUX MpH
BO3BEJICHUM KOHCTPYKIIMH, 1O MPUOOpPETEHN OETOHOM 3aIaHHOM TPOYHOCTH;

- Ha Harpy3ku, JCHCTBYIOUIME IIPpU BO3BEACHUM U IIPU SKCIUIyaTaluu
KOHCTPYKLUH, IIOCJE NPUOOPETEHNsI OETOHOM 3a/1aHHOM POYHOCTH

5.6 Ycunus B cTaTUYECKH HEONPEAEIMMBIX KEJI€300€TOHHBIX KOHCTPYKIUSIX
OT Harpy3oK U BbIHY)KJICHHBIX [EpeMelleHUl (BCIEICTBUE HM3MEHEHMS
TEMIEPATYPBbI, BIAKHOCTU OETOHA, CMEIIEHHUS ONIOP U T. I1.) U YCUJIUS B CTATUYECKU
ONPENETUMBIX KOHCTPYKLUHUAX IpH pacyeTe uX MO0 Je(hOpMHUPOBAHHOM CXeEMe
CIIEyeT ONPENENATh C Yy4€TOM HEynpyrux nedopmauuii 0€TOHa U apMaTypsl U
HaJIU4Msl TPEUIUH.

JIns KOHCTPYKIIMM, METOAMKA pacyeTa KOTOPBIX C yYETOM HEYIIPYTUX CBOMCTB
xKene300eToHa He pazpadoTaHa, U I MPOMEXYTOUHBIX CTaUui pacyeTa ¢ y4EeTOM
HEYNpYyrMX CBOWCTB JKENE300€TOHA YCHUIIUSA JIOMYCKAeTcs ONpelessiTh B
MIPEANOJIOKEHUN UX TUHEWHON YIIPYTOCTH.

5.7 IlpenenbHO AOMYCTUMYIO IIMPUHY PACKPBITUS TPEUIUH 8crcult CIAEAYET
yCTaHaBIMBATh UCXOMSl U3 3CTETHUYECKUX COOOpaKeHWH, HaJW4usl TpeOOBaHUM K
IIPOHUIIAEMOCTH KOHCTPYKIIMI, @ TAK)KE B 3aBUCUMOCTH OT JIJIUTENBHOCTH AEUCTBUSA
Harpy3k, BHJIa apMaTypHOM CTalld U €€ CKIOHHOCTH K Pa3BUTHIO KOPpPO3UU B
tpeuuHe (¢ yuerom CII 28.13330).

5.8 Hns KeJe300€TOHHBIX c1aboapMHUPOBAHHBIX AJIEMEHTOB,
XapaKTepu3yeMblX TEeM, 4YTO MX Hecyllas CIOCOOHOCTh HCUEpIbIBACTCA
OJTHOBPEMEHHO C OOpa30BaHUEM TPEIIMH B OeTOoHe pacTaHyToi 30HBI (8.1.7),
IO CEYEHUs MPOAOJIBHON PaCTIHYTON apMaTypbl 10JKHA ObITh YBETTUYEHA I10
CpaBHEHHMIO C TpeOyeMoi u3 pacyeTa 1o MPOYHOCTH HEe MeHee ueM Ha 15 %.

5.9 Ilpu pacuere Mo MPOYHOCTH OETOHHBIX U JKEJIe300€TOHHBIX JIEMEHTOB Ha
JNEUCTBUE COKMMAIOUIEH MPOJOIBHOM CHIIbI JIOJDKEH MPUHUMAThCS BO BHUMAaHUE
CIIy4ailHbIf AKCLEHTPUCUTET ey OOYCIOBJICHHBIM HE YYTEHHBIMH B pacuere
(dakTopamu. DKCUEHTPUCUTET €y B JIIOOOM cilydyae nmpuHUMaeTcss He meHee 1/600
JUIMHBI 3JIEMEHTA WM PACCTOSIHUS MEXIYy €ro CEYEHUSMH, 3aKPEIUIEHHBIMU OT
nepemernienus, 1/30 BeicoThl ceuenus u 10 mm. Kpome Toro, /uist KOHCTPYKITUH,
o0pa3yeMbIX U3 COOpPHBIX 3JEMEHTOB, CIEAYEeT YYUTHIBATh BO3MOKHOE B3aHMMHOE
CMeEILIEHUE 3JIEMEHTOB, 3aBUCAIIEE OT BUAa KOHCTPYKLHUH, ctoco0a MOHTaXa  T. II.
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I[J'IH 9JICMCHTOB CTATHYCCKN HCOIIPCACINMBIX KOHCTPYKI_[I/Iﬁ 3HAa4YCHUC
OKCOCHTPUCUTCTA HpOI[OJ'IBHOﬁ CHJIBI OTHOCHUTCIILHO LHCHTpa TAKCCTHU
IMPUBCACHHOTO CCUCHUA €9 IPUHUMACTCS PABHBIM OKCHCHTPUCUTCTY, IIOJIYYCHHOMY
N3 CTaATHUYCCKOI'0O pacuCTa KOHCTPYKIIMHU, HO HC MCHECC €p. B snemenTax craTudecku
OIIPpCACITNMBIX KOHCTpYKHI/If/'I OKCOCHTPUCUTCT €9 HaXOAUTCA KdaK CyMMa
OKCOCHTPUCHUTCTOB — OIIPCACILICMOIO M3 CTATHYCCKOI'O paCuCTa KOHCTPYKIHU U
CJ'IY‘-I&ﬁHOI‘O OKCOCHTPUCHUTCTA.

6 MarepuaJbl /i 0eTOHHBIX U KeJ1e300eTOHHBIX KOHCTPYKIIUiA

6.1 beron

6.1.1 Jlns GETOHHBIX M >KeJIe300€TOHHBIX KOHCTPYKIIMMA, MPOEKTUPYEMBIX B
COOTBETCTBHHU C HACTOSIIIIMM CBOJIOM MPABUJ, CIEAYET IPeAyCcMaTpUBaTh OCTOHBI MO
I'OCT 25820:

- IUIOTHOH CTPYKTyphl cpeaHeill mioTHocTblo oT 400 mo 2000 xr/m®
BKJIIOYUTEIBHO;

- IOPU30BAaHHOM CTPYKTYpHI cpeHeil m1oTHOCTEI0 0T 300 10 1400 kr/m3,

6.1.2 OcHOBHbIE HOPMHUPYEMbIE W KOHTPOJUPYEMbIEC MOKAa3aTelu KauecTBa
OeToHa:

- KJIacC IO IPOYHOCTH Ha cxkatue B;

- KJIacC MO0 IPOYHOCTHU Ha OCEBOE pacTsKeHue By;

- Mapka 1o cpeanel miotHoctu D;

- Mapka 1o Mopo30cTorkoctu F;

- MapKa 1o BojoHenpoHuriaeMoctu W.

[Ipu HEOOXOUMOCTH yCTaHABIMBAIOT JOTIOJHUTENIbHBIC TTOKA3aTeN KaueCcTBa
OeToHa, CBsSI3aHHbIE C  TEIUIONPOBOJHOCTBIO,  TEMIIEPATyPOCTOMKOCTHIO,
OTHECTOMKOCTBIO, KOPPO3HMOHHOM CTOMKOCTBhIO (Kak camMoro OeToHa, Tak U
HAXOJISAIIEHCS B HEM apMaTypbl), OMOJIOTUYECKON U PaTuallMOHHON 3alUTON U C
IpyrumMu TpeboBaHMUsIMH, TpenbsBisieMbiMu K kKoHcTpykiuu (CIT 28.13330, CII
50.13330, CIT 112.13330).

Hopmupyembie mokaszaTenn KadecTBa O€TOHA JOJDKHBI OBITH OOCCIeYeHBI
COOTBETCTBYIOIIUM TPOEKTUPOBAHUEM COCTaBa OETOHHOW cMecH (Ha OCHOBE
XapaKTEPUCTHK MaTepUaioB Jijisi OeToHa U TpeOOoBaHUU K OETOHY), TEXHOJIOTHEH
MPUTOTOBJICHUSI OETOHHOW CMECH W TPOU3BOJCTBA OCETOHHBIX paldOT mpHU
W3TOTOBJIEHUU OETOHHBIX U KeJIe300€TOHHBIX U3/EINI U BO3BEICHUU MOHOJUTHBIX
KOHCTpyKIui. Hopmupyemble  moka3zarenu  KadecTBa  O€TOHa  JTOJDKHA
KOHTPOJIMPOBATHCS KaK B MPOIIECCE MPOU3BOACTBA PadOT, TAK U HEMOCPEIACTBEHHO
IIPYU U3TOTOBJICHUY U3JICIIUM.

HeoOxoanmble HOpMUpYyeMble T[OKa3aTelM KayecTBa O€ToHa Cleayer
YCTaHABJIMBATh MPU MPOCKTUPOBAHNU OCTOHHBIX U KEJIE300€TOHHBIX KOHCTPYKITUN
B COOTBETCTBUM C PACYeTOM U YCIOBUSMHU H3TOTOBIICHHS W OSKCIUTyaTaluu
KOHCTPYKIIMH C yYETOM Pa3INYHbIX BO3ACUCTBUM OKPYKAOIIEH CPEABI U 3AIUTHBIX
CBOMCTB OETOHA IO OTHOIICHHIO K IPUHSATOMY BHIY apMAaTYPHI.

6.1.3. Jlns OETOHHBIX M  KEJIE300€TOHHBIX KOHCTPYKUUH  Cleayer
peaycMaTpuBaTh OETOHBI KJIACCOB U MapoK, MPUBEICHHBIX B TabmuIe 6.1.
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Bux 0erona

Kiacc o IIPOYHOCTH Ha CIKATHC

1 betoH mnoTHOM
CTPYKTYpbI MapOK 110
CpeaHeN IIOTHOCTU

D400, D500 B1; B1,5; B2,5; B3,5
D600, D700 B1,5; B2,5; B3,5; B5
D800, D900 B2,5; B3,5; BS; B7,5

D1000, D1100

B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300

B2,5; B3,5; B5; 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; B40

D1800, D1900

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

D2000 B25; B30; B35; B40
2 beron nopuzosanHoit | D300, D400 B1; B1,5;: B2,5
CTPYKTYPBI MOPOK 10 D500, D600 B1,5; B2,5; B3,5
cpeaHel MIOTHOCTH D700, D800 B1,5; B2,5; B3,5; BS

D900, D1000 | B2,5; B3,5; B5; B7,5

D1100, D1200

B3,5; B5; B7,5; B10

D1300, D1400

B5; B7,5; B10; B12,5

3 BetoH miIoTHOM
CTPYKTYpbI MapOK 1O
CpeaHel IIOTHOCTU HA
MIOPUCTOM 3arOJHUTETIE

D1400, D1500

B20; B25; B30

D1600, D1700

B25; B30; B35; B40; B45

D1800, D1900

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

D2000

B30; B35; B40; B45; B50; B55; B60

MapKH I10 IIPOYHOCTH
11400-11600

6.14 JIna OCTOHHBIX H XKeIe300€TOHHBIX
peaycMaTpUBaTh OCTOHBI CICAYIOMIMX KIACCOB U MapOK:

- KJIacCOB IO TPOYHOCTH Ha oceBoe pactsokenue: B0,4; B0,8; Bl,2; Bil,6; Bi2;
B«2,4; Bi2,8; B:3,2;

- Mapok 1o Mopo3octoikoctu: F125; F135; F150; F175; F1100; F1150; F;200;
F1300; F1400; F1500;

- Mapok 1o BogoHenponumaemoctu: W2; W4, W6; W8; W10; W12.

6.1.5 IIpoekTHbIil BO3pacT O€TOHA, T. €. BO3PACT B KOTOPOM OETOH JOJIKEH
pUOOPECTH BCE HOPMUPYEMBIE /ISl HETO TTOKa3aTesiu KauecTBa, HazHavatoT o CII1
63.13330.

3HauYeHHUs] HOPMHUPYEMBIX OTIIYCKHOM M MEPEIaTOYHOW MPOYHOCTH OETOHA B
AJIeMEHTax COOpPHBIX U3JeNNi ciienyeT Ha3HadyaTh B cooTBeTcTBUU ¢ ['OCT 13015 1
HOpMaTUBHBIMU JokymeHTamu (HJI) Ha wu3genuss KOHKPETHBIX BHJOB, IS
MOHOJIUTHBIX KOHCTpYyKuuid — no CIT 70.13330.

6.1.6 Jlns sxene300eTOHHBIX KOHCTPYKIIUM HE JOMYCKAeTCsl IPUMEHSTh!

- 0eTOH KJ1acca Mo MPOYHOCTH Ha ckaThe Huxke B2,5 — Mg oqHOCIOWHBIX U
Hke Bl — 1151 ABYXCIIOMHBIX M TPEXCIONHBIX KOHCTPYKIIUM.

PexomenmyeTcst mpuHUMATH K1acc O€TOHA MO MPOYHOCTH Ha CHKATHE:

- He HWKe B15 — mis xeme300€TOHHBIX 3JIEMEHTOB M3 OCTOHOB ILIOTHOM
CTPYKTYpbI, PacCUMTHIBAEMBIX Ha BO3JEHCTBUE MHOTOKPATHO MOBTOPSIOIICHCS
Harpy3Ku;

KOHCTPYKIIMI  ClIeyeT
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- He HIwke B15 — mis x&ene300€TOHHBIX CKATHIX CTEPIKHEBBIX AJIEMEHTOB M3
OETOHOB IJIOTHOM CTPYKTYPBI;

- He Hmwke B25 — and CUIbHOHArpyEHHBIX JKEIE300€TOHHBIX CXKATHIX
CTEP)KHEBBIX  DJIEMEHTOB  (HampuMmep, JJIg  KOJIOHH, BOCHPHHUMAIOIIUX
3HAYUTEIbHBIE KPAHOBBIE HATPY3KH, U JJIS KOJJOHH HUKHUX ATAKEH MHOTO3TaXHBIX
3J1aHUM).

6.1.7 Jlns mpeaBapUTENbHO HAMNPSKEHHBIX KEIe300€TOHHBIX KOHCTPYKIUI
KJ1acc 0€TOHA IO MPOYHOCTH HA CHKATHE CIICTyEeT MPUHUMATh B 3aBUCHMOCTH OT BHJIa
U KJIacca HampsraeMon apMaTypsl o tadsmiie 6.2.

Tadbauma 6.2

Bun u xiacc HanpsraeMoi apMarypsl Knacc 6erona, He HUXKE
1 TIpoBonouHast apmaTypa KJIacCOB:
Bp1200 (mpu HaaTu4uu aHKEPOR) B20
Bp1600 (6e3 aHKepOB) THaMETPOM, MM:
IO 5 BKIIIOY. B20
6 u 6osee B30
K1400, K1500, K1600, K1700 B30

2 CreprxHeBas apmarypa (0e3 aHKepOB) JHAMETPOM, MM:
oT 10 mo 18 BKIIOY., KJIACCOB:

A-600 B15
A-800 B20
A-1000 B30
20 u Oonee, KIaCCOB:

A-600 B20
A-800 B25
A-1000 B30

IIpumeuanus

1 Ilpu pacdere *Xene300€TOHHBIX KOHCTPYKIMH B CTaAMU TPEIBAPUTEIBHOTO OOXKATHS pacyeTHBIC
XapaKTepUCTUKH OETOHAa MPHUHUMAIOTCS Kak Ui Kilacca OETOHA, YHCIICHHO PAaBHOTO MEPeNaTOuyHON MPOYHOCTH
6eToHa (110 TMHEHHON MHTEPIIOJIAIINH).

2 TIpn NpOEKTHPOBAHNUH OTPAKAAIOIINX OJHOCIOHHBIX CIUIONIHBIX KOHCTPYKINH, BEITOMHAIOMNX (DYHKIIUH
TETUION30JISIINH, I0ITyCKaeTCsl IPUMEHATh HampsiraeMylo apMarypy kiacca A600 nuamerpom He 6osee 14 MM pu
knaccax Oerona B7,5-B12,5, mpu OTHOCHTENLHOM 3HaueHHH oOxatusi OetoHa onp/Rpp He OGoree 0,30,
niepeiaTouHast IpOYHOCTh OeTOHa Ryp pHM 3TOM JomKHA cocTaBisiTh He MeHee 80% kitacca OeToHa.

3 Tlpu crepxxkueBoi apmarype kinacca A1000 unu apmaTypHbix kaHaTax kiaccoB K1400-K1700 3Hauenus
nepeaaTouyHON MpoYHOCTH OeToHa Ry mpuHuMaroT He MeHee 11 MIla, Ho He MeHee 50% npuHsATOrO Ki1acca 6eToHa.

4 Ilpu npoBosIoYyHON apMmaType 0e3 BBICA)KEHHBIX T'OJIOBOK 3HAYCHHE NEepeAaTOYHON MPOYHOCTH OeToHa
JIOJDKHO OBITH HEe MeHee 15,5 MITa.

5 Ilpu TpOEKTHPOBAHUH >KEIE300€TOHHBIX KOHCTPYKIMHA C HPUMEHEHHEM IPOBOJIOYHON HampsraeMoin
apMaTypbl U CTEp’KHEBOW HampsiraeMoi apmartypsl kinacca A600 HezaBHCHMMO OT auamerpa miau kiacca A800
muametpoMm 10 — 18 MM, pacCUMTBIBAEMBIX Ha BO3JEHCTBHE MHOTOKPATHO TOBTOPSIIONIICHCS HArpy3KH, Kiacc
0eToHa MO NPOYHOCTH Ha CXKATHE IOBBIMIACTCS HAa OJHY CTYNEHb C COOTBETCTBYIOIIMM IOBBIIICHUEM
HepeaaTOuHON IPOYHOCTH.

6 Ilpu npPOEKTHPOBAaHUH KOHCTPYKLMN KOHKPETHBIX BHIOB JOMYCKAETCS YCTAHOBJIEHHOE pacueToM
CHIDKEHHE Kilacca OeTOHa U NepeaTOYHON NPOYHOCTH, IPHBECHHBIX B HACTOSIIEH TabnuIe.

6.1.8 [{ns 3aMOHOJIMYMBAHUS CTHIKOB 3JIEMEHTOB COOPHBIX >KeJIe300€TOHHBIX
KOHCTPYKIUHM KiIacc OETOHA ClIeyeT YCTaHABIMUBATh B 3aBUCHUMOCTU OT YCJIOBHUUI
paboThI COETUHIIEMBIX 2JIEMEHTOB, HO HE HIbke B7,5.

6.1.9 Mapku OeToHa 1O MOPO30CTOMKOCTH M BOJOHENPOHUIIAEMOCTH
OCTOHHBIX M JKEJIe300€TOHHBIX KOHCTPYKIMI B 3aBHCHUMOCTH OT pPEXHMa HX
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AKCIUTyaTaly ¥ 3HAYEHUN PACUETHBIX 3UMHHUX TEMIEPaTyp HapyKHOTO BO3yXa B
paiioHe CTPOUTENBCTBA TOJKHBI MpUHUMAThC B cooTBeTcTBUM ¢ CIT 28.13330.

JI71st Hag3eMHBIX KOHCTPYKIUM, TOJIBEPraeMbIX aTMOC(EpHBIM BO3ACHCTBUSM
OKpYXalollel Cpelbl MPU PacueTHOM OTPUIATEIBHONW TeMIlepaType Hapy HOTO
BO3/yXa B X0JIOAHBIN niepuof oT MuHyc 5 °C 1o munyc 40 °C, npuHUMaOT MapKy
OceToHa MO MOpo30cToiikocTH He Hmwke Fi75. Ilpu pacuerHol Temmeparype
HapY>KHOTO BO31yXa Bbllle MUHYC 5 °C 11 HaA3E€MHBIX KOHCTPYKIHMHA MapKy
0eToHa 0 MOPO30CTOMKOCTH HE HOPMUPYIOT.

6.1.10 OcHOBHBIE MPOYHOCTHBIE XAPAKTEPUCTUKU OETOHA — HOPMATHBHBIC
3HAYCHUS:

- COITPOTHUBIICHHSI OETOHA OCEBOMY CXKATHUIO Rp p;

- COITPOTHUBIICHHS OETOHA OCEBOMY PACTSKEHHIO Ry p.

HopmaTtnBHBIE 3HAUYCHHUS CONPOTUBICHUS OCETOHA OCEBOMY CHKATHIO
(mpuU3MeHHas MPOYHOCTh) U OCEBOMY PACTSKEHUIO MPUHUMAIOT, B 3aBUCUMOCTH OT
KJ1acca 6eToHa 1o npoyHoctu B, nmo tabnuie 6.3.

6.1.11 PacuerHble 3HaU€HUS CONMPOTHUBJICHUS OETOHA OCEBOMY CKaTuio Rp u
oceBoMy pacTsikeHuto Ry paccunthiBatoT no CII 63.13330 ¢ yuetom 3HaueHus
kod(dpuIeHTa HAJIKHOCTH 110 OETOHY.

Pacuernpie 3HaueHus conpotuBieHUs OeToHa Rp, Rpt, Rpser, Rotser (€
OKpPYTJICHHEM) B 3aBUCUMOCTH OT KJlacca O€TOHA 10 TPOYHOCTH Ha CXKAaTHE U OCEBOE
pacTshKEHUE MPUBEIEHBL: B Ta0Iuax 6.4 u 6.5 11 npeeabHbIX COCTOSHUN IEPBOU
rpynmsl, B Tabmuie 6.3 — BTOPO TPyIIIbL.

PacueTHbic 3HAUEHUS COMPOTHBJICHHUS OETOHA IS MPENCTbHBIX COCTOSHUN
nepBoi rpynmbl Ry, 1 Ryt CHMKarOTCsl (MJTM MOBBIIIAIOTCS) MYTEM YMHOXEHHUS Ha
K02 dULIMEHTHI YCIOBUHN pabOThI OETOHA Ypi, YYUTHIBAIOLIE OCOOCHHOCTH CBOMCTB
O0eToHa, IUTEIBLHOCTh JEHWCTBHSI, MHOTOKPATHYIO ITOBTOPSIEMOCTH Harpys3KH,
YCIIOBUSI M CTaJMI0 pabOThl KOHCTPYKIIMH, CIIOCOO €€ M3TOTOBJICHHS, pa3Mepbl
CEUYCHHS W T. M. 3Ha4YeHUs] KOA(DPUIIMEHTOB yCIOBUN paOOTHI Yhi MPUBEIACHBI B
MPUIIOKEHNH b.

PacueTHbie 3HAuUEHUs CONMPOTHBICHUS OETOHA JJIA TPENETbHBIX COCTOSHUMN
BTOPOM TpyNIIbI Ry ser M Ryt ser BBOIAT B pacueT ¢ KO PUITMEHTOM YCIOBUN pabOThI
oerona ypi=1,0. JIns oTAECNBbHBIX BUAOB OETOHOB JOIYCKAETCS NMPUHUMATH UHBIE
3HAYEHUS PACUETHBIX COMPOTUBIICHUH, COTIIACOBAHHBIC B YCTAHOBIIEHHOM MOPSIIKE.

[Ipy wucnonb30BaHMM B pacdeTax NPOMEKYTOUHBIX KIJIACCOB OETOHA IO
MIPOYHOCTH Ha CXKaThe corjacHo 6.1.3, 3HaueHHs] XapaKTEPUCTHK, MPUBEICHHBIX B
tabnunax 6.2, 6.3 u 6.7, NPUHUMAIOTCS TI0 IMHEUHOW UHTEPIOJISIINH.

6.1.12 OcHoBHBIE 1epOopMaALIMOHHBIE XapaAKTEPUCTUKUA OETOHA:

- TIpelieNbHBIE OTHOCUTENbHBIE NedopManii O0eTOHA TIPU OCEBOM CXKAaTHUU U
pacTskeHuu (pU OHOPOIHOM HANPSHKEHHOM COCTOSIHUM OE€TOHA) €po U Epto;

- HAYaJIbHBIA MOAYJIb YIIPYTOCTH Ey;

- MoyJib casura G;

- K03 PuIeHT (XapaKTepUCTUKA) TTON3YUECTU P cr;

- ko3 dunment nonepedroi nedopmaruu 6erona (koaddunuent Ilyaccona)
Vb,P,
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- KO3((HULIMEHT JIMHEHHOM TeMIepaTypHOil nedopManuy 6ETOHA Olpt.

6.1.13 3HaueHuss TPeACIbHBIX OTHOCUTEIBHBIX Jaedopmaluii ciaeayeT
npuHUMaTh 1Mo cooTBercTByromuM HJI. JlomyckaeTcss npuHUMATh 3HAYEHUSA
MpeleNbHbIX OTHOCUTEIBHBIX JeopMaluii Mpu TPOJOJBKUTETLHOM JEHCTBUU
Harpy3ku no CII 63.13330 ¢ nonmwxkaromum kod3@dunuentom [(0,4+0,6p/2200) >
0,7] (3mech p — IIIOTHOCTh OETOHA).

6.1.14 3HayeHus HAYAIBLHOTO MOJYJISI YIPYrocTu OeToHa Ep MpU CKATUU U
PACTSKEHUM NMPUHUMAIOT 1o Tadmuie 6.6. J[Jis He 3allUIleHHBIX OT COJIHEUHOM
paguanun KoHcTpykuuii, cormacHo CII 131.1333, 3nauenust Ep, yKa3aHHBIE B
tabnwuie 6.6, cneayer yMHOKaTh Ha kKoddduruent 0,85.

[Ipu HamWuuu JaHHBIX O Kaue€CTBE MaTepUajoB, COCTaBaX OETOHA, YCIOBHUAX
W3TOTOBJICHUS (HAMpUMeEp, IEHTPU(PYTUPOBAHHBIM OETOH) M T. . JOIMYCKaeTCs
MPUHUMATH Apyrue 3HaueHus Ep, COTIaCOBAaHHbBIC B YCTAHOBIICHHOM MOPSJIKE.

6.1.15 KoaddunueHt IuHEHHONW TemmeparypHoil aedopMaliu Ope MpU
n3MeHeHuu Temiepatypsl oT MuUHYC 40 °C o mmoc 50 °C, B 3aBUCUMOCTH OT BUA
OeToHa, IPUHUMAETCS PaBHBIM:

- 1-10° °C ! — nqns 6eTona MIPU MEJIKOM IIJIOTHOM 3aIOJIHUTETE;

- 0,8:10° °C! — nnst GeToHA IPH MENKOM MOPUCTOM 3aIIOIHHUTEIE;

- 0,9-10° °C ! — nna GeroHa MOPU30BAHHOM CTPYKTYPBIL.

6.1.16 3naueHue KOX(PUIMEHTA TOI3YYECTH OCTOHA @pcr JTOMYCKACTCS
npuaumats 1o CIT 63.13330 ¢ noamxkaromum kodgduuuentam (p/2200)2, rae p —
IJIOTHOCTH O€TOHA.

6.1.17 Havanbublii ko3(pduimeHnT mnomnepeyHord aedopmanuu OeToHA Vv
(xoapumment Ilyaccona) mpunumaercs paBubiM 0,2, a Moy ciBura 6etona G —
paBHbIM 0,4 COOTBETCTBYIOLIMX 3HAYEHUH E)p, yKa3aHHBIX B TabnuLe 6.6.

6.1.18 [Ilmarpammbl cocTOsiHUA O€TOHAa MPUMEHSIOT TMpPU  pacyeTe
KeIe300€TOHHBIX 2JIEMEHTOB I0 HENWHEHHOUN aedopmanrionHow Mmozenu. [lpu
OJIHOOCHOM M OJTHOPOJTHOM CKaTHH UCXOJHAs TrarpamMmma aedopMupoBaHus OeToHa
MoeT ObITh mpunsTa 1o CIT 63.13330.

AOcuycca BEpIIMHBI JHArpaMMbl OCEBOr0 CKaTUs OETOHA ONPEACISIOT II0
dbopmyie
~ _ B, 1+0,75LB/60+0,2)/B
€ = 5, " T 0.12+B/60+0,2/B
rie B — kiracc 6eToHa 1o MpOYHOCTH Ha CIKATHE,
Ep — MOy yIIPYTrOCTH TIPH CYKATHH,
A — 6e3pa3MepHbIil KOd(PPUITUEHT, IPUHUMAEMBIA PaBHBIM

L =D/ 240, (6.2)
rae D — cpenHss mioTHOCTL GeToHa, KI/M°.

, (6.1)

10
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Taonunpga 6.3

B HopMmatuBHbie conpoTuBieHus 6eToHa Ron, Rotn 1 pacueTHbIe conpoTuBiieHns: OETOHA IS MPEACTbHBIX COCTOSHUI BTOPOH
U COTIpO-
P Bun 6erona rpynnbl Rpser U Rotser TpH KiTacce 6€TOHA 1O IPOYHOCTH Ha cxarue, MIla

THBJICHI Bl [B1,5 [ B2 [B25 [B3,5 [ B5 [B7,5 [BI0 [B12,5|BI15 [B20 [B25 [B30 |B35 [B40 |[B45 [ B50 | B55 |B60

beron
MJIOTHOM 0,8 1,2 1,6 19 2,7 3,5 55 75 95 11,0 15,0| 185 |22,0| 255 | 29,0 — — — —

CTPYKTYpBI

Cxatue
0ceBoe
(npu3MeHHas
MTPOYHOCTH )
Ron u Rb,ser

beron miorHoi
CTPYKTYpHI Ha
MTOPUCTOM
3aI0JIHUTEIIE — — — — — — — — — — — — - - - 13251 36,0 | 395 | 43,0
MapKH I10
MIPOYHOCTH
11400-11600

beron mimoTHO
CTPYKTYPBI IIpH
MEJIKOM
3amnoJIHUTEIIE:
MJIOTHOM 029039|05|0,70|085| 100 |1,15/140 160|180 (195|210 | - - - -

PacTsmkere | TOPHCTOM 0,09 | 0,14 | 0,21 | 0,29 | 0,39 | 0,55 | 0,70 | 0,85 | 1,00 | 1,10 | 1,20 | 1,35 | 1,50 | 1,65 | 1,80 | — | — | — | -

oceBoe Rpin 1 beron
IIJIOTHOU

CTPYKTYpBI Ha
TTOpHCTOM - === === == === =] = 12324255265
3aI10JIHUTCIIC
MapKH 110
IMPOYHOCTH
T1400-T1600

Rbt,ser

IIpumeuanue— i 06TOHOB MOPH30BAaHHON CTPYKTYPHI M KEPAaM3HUTOIIEPINTOOETOHA HA BCIIyYEHHOM IEPIUTOBOM IECKe 3HAYEHUs Rpm M Rbser IPUHUMAIOT, KaK AJIsl JISTKOTo OETOHA Ha
MTOPUCTOM IIECKE C YMHOKEHHEM Ha kodddrumunent 0,85.

11
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Taonunpga 6.4

Bup conpo-
THBJICHUS

Bunx 6erona

Pacuernblie conpoTuBneHus OeTOHA TSI MPEACTBHBIX COCTOSIHHIA MEePBOM Ipymibl Ry 1 Rpt mpu kiacce 6eToHa O TPOYHOCTH HA
cxkartue, Mlla

B1

B1,5

B2

B2,5

B3,5

B5

B7,5

B10

B12,5

B15

B20

B25

B30

B35

B40

B45

B50

B55

B60

Cxatue
0ceBoe
(npu3MeHHas
MTPOYHOCTH )
Ro

beron
IJIOTHOH

CTPYKTYpPBI

0,6

0,9

1,2

1,5

2,1

2,8

4,5

6,0

7,5

8,5

115

14,5

17,0

19,5

22,0

beton nmotHOM
CTPYKTYpPHI Ha
MIOPUCTOM
3aM0JIHATEIIC
MapKH 110
MIPOYHOCTH
11400-11600

24,7

27,4

30,0

32,7

Pactsaxenue
oceBoe Rpt

beron mimotHoM
CTPYKTYpPBI HA
MEJIKOM
3aroJIHUTEIIE:
IJIOTHOM
MIOPUCTOM

0,08

0,12

0,16

0,20
0,20

0,26
0,26

0,37
0,37

0,48
0,48

0,57
0,57

0,66
0,66

0,75
0,74

0,90
0,80

1,05
0,90

1,20
1,00

1,30
1,10

1,40
1,20

beron mimorHoM
CTPYKTYpPHI Ha
MTOPUCTOM
3aIoJIHUTEIIC
MapKH 10
MIPOYHOCTH
1140011600

1,54

1,60

1,70

1,80

[Ipumeuanue— Jlnt 6eTOHOB NOPU30BAHHON CTPYKTYPBI M KEPAM3HUTOIIEPINTOOETOHA HAa BCIIYYEHHOM IIEPIMTOBOM IlecKe 3HaueHus1 Ry 1 Ryt MpUHUMAIOT, Kak /st O0€TOHa Ha IOPUCTOM
IIecKe ¢ yMHOXeHHeM Ha kod¢p¢uuueHt 0,85.

12
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Taonuma 6.5

Pacuernblie conpoTuBieHus: OeToHa ISl IPEAETBHBIX COCTOSIHUMA
Bun MIePBOI TPYMITBI IPU KJIacce OETOHA MO MPOYHOCTH HA OCEBOE
COIIPOTHUBJICHUS pactsixenue, Mlla
B:0,8 Bil,2 Bil1,6 | Bi2,0 | B2, 4 | Bi2,8 | B3,2
Pacrikerte | q) 0,93 1,25 | 155 | 1,85 | 2,15 | 245
0CEBOC

Tabnuma 6.6

HavanbHble MOJLYJIM yIPYrOCTH GETOHA NPH CHKATUHM U pacTskenuu Ey'1073, MITa, npu kiacce 6eToHa

beror Bl | B1,5]| B2 | B2,5 | B35 B5 B7,5 | B10 | B12,5| B15 | B20 | B25 B30 | B35 | B40 | B45 | B50 | BS55 B60

IInoTHOMI
CTPYKTYDBHI,
MapKu 1o
cpenHeit
IUIOTHOCTH:
D400 1,4 1,6 1,8 2,1 — —
D600 2,1 2,4 2,6 2,8 3,2 3,5
D800 — 3,1 3,5 4,0 4,5 50 55
D1000 — — 45 50 55 6,3 7,2 8,0 8,7 9,3 — — — — — — — —
D1200 — — — 6,1 6,7 7,6 8,7 9,5 10,2 | 10,8 | 11,3 11,8 —
D1400 - - - 7,0 7,8 8,8 10,0 11,0 | 11,7 | 125 | 13,5 14,5 15,5 -
D1600 — — — — 9,0 10,0 115 125 | 13,2 | 140 | 155 16,5 17,5 | 18,0 —
D1800 — - — - - 11,2 13,0 14,0 | 14,7 | 155 | 17,0 18,5 195 | 20,0 | 20,5 — — — —
D2000 — — — — — — 14,5 16,0 | 17,0 | 18,0 | 19,5 21,0 215 | 225 | 235 — — — —

ITopuzoBaHHoOI
CTPYKTYPBHI,
MapKH 110
cpenHeit
TUIOTHOCTH:
D300 1,1 1,3 1,6 - — - - - - - - — - — — _ _ _ _
D400 1,3 1,5 1,8 2,1 - - — - — - - — - - — — _ _ _

13
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Oxonuanue mabauywt 6.6

beron

HauanbHble MOJTyJIM YIIPYTOCTH GETOHA MIPH CKATUM U pacTsokenun Ly 103, MIla

npu Kiacce OeToHa

Bl | Bl1,5| B2 | B2,5 | B35 B5 B7,5 | B10 | B12,5 | BIS

B20 | B25

B30

D500
D600
D700
D800
D1000
D1200

— 17 19 | 23 | 27 - - - - -
o = 22| 25 | 31| 35 | 42 | - . .
N ~ | 28 | 34 | 38 | 47 |51 | - -
- ~ | 34 | 37 | 44 | 55 | 58 | - .
- ~ | 39 | 43 | 52 | 61 | 67 | - -
- ~ | 45 | 49 | 63 | 74 | 76 | - -

IInoTHOMI
CTpYKTYpBI Ha
BBICOKOTIPOYHOM
MTOPUCTOM
3aII0JHUTENE,
MapKu 1o
MIPOYHOCTH:
11400 — 11600,
MapKu 1o
IUIOTHOCTH
D1600

D1800

D2000

20,8
25,8
26,5

27,6
28,5

30,1
30,6

315
33,6

14
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B kauectBe paboumx nuarpamMm COCTOSIHHS O€TOHA, OMPEICNSIONINX CBS3b
MEXIy HANpsXKEHUSIMHM U OTHOCUTEIBHBIMH  JeopMalusiMy, HCIOIb3YIOT
YIOPOUIEHHBIE TPEXJIMHEHHYIO U IBYXJIMHEHHYIO AuarpaMMmsl (pucyHok 6.1 a, 6) no
tumy aguarpamm [Ipanaris.

a)
Sy

Op0 =02 =R,

Ot

arctgE, £,

Epl Ep0 €52

o)
O

Cp1=Cp0 =
=0,2=R,

€p

arctgE h.red
{

€l Epo Ep2

a — TpexJIMHENHHas 1uarpaMMa COCTOSTHUS CKaToro OeToHa; 6 — NIBYXJIMHEWHas Juarpamma
COCTOSIHUS C)KaTOro 6eToHa

Pucynok 6.1 — ilnarpaMMbl COCTOSIHHS CKATOr0 0eTOHA

[Tpu TpexnuHeitHON Auarpamme (pUCYHOK 6.1, @) coxuMaroIre HampsKeHHs
O0eToHa B 3aBUCUMOCTH OT OTHOCHUTENbHBIX JAepopManuii yKOpodeHHsi OeToHa
OMPEeNEIAIOT 10 hopMyJIaM:

npu 0<ep <égp

op = Epgp,
IPHU €p1 < €h < Epo

5 = [(1 0b1) &y~ Ep1 + 0b1] R
b — - b
R,/ €y0—¢€p1 Ry

IPH €po =< €p < €2

Cp = R b -
3HaueHus HaHpH)KeHI/Iﬁ Ob1 IPUHUMAIOT
Op1 = O,6Rb B

a 3HaYEHUs! OTHOCUTEIBHBIX AedopMaliuil €,1 MPUHUMAIOT

15
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ep1 = Oop1/Ep .

3HauYCHUE €py OMPEICIIAIOT MPU HEMPOJOJKUTEIHLHOM JEHCTBUN HArpy3KH IO
dopmyite (6.1) ¢ 6Ge3pazMepHBIM KOIPPHUIIMEHTOM A, OIPEACIIEMbIM 110 (opMyJie
(6.2).

3HadeHMsI TIPEACIBHBIX OTHOCHTENBHBIX JAchopManuii OETOHOB &y TNpHU
POJOJKATEILHOM JIEMCTBUH HAarpy3ku aomyckaercs npuauMats o CIT 63.13330.

[Tpu nByxnuHEHHON AuarpamMme (PUCYHOK 6.2, 6) C:KUMaroIue HampsKEeHUs
OeToHa B 3aBUCUMOCTH OT OTHOCHTENBHBIX JAedopmanuii OmpenesisioT IIo
dbopmymnam:

npu 0< ey <epm

6p = Eprea " &b
IPH €ho < € < En2
Op = R b -

3HayeHUs MPUBEICHHOTO Moays aedopmaiuu 6eToHa Epreq OpenenstoT mo

bopmyie
Eb,red = Rb/gbl,red 1

1€ €p1red = 0,0022 nmpunumaetcs cormmacHo CIT 63.13330.

6.2 Apmartypa

6.2.1 Tlpu npoeKkTUpPOBaHUU KeIE300€TOHHBIX 3JaHUM M COOPYKEHUH B
COOTBETCTBHUM C  TpEOOBaHUSIMU, TPEIBABIAEMbIMU K  OCTOHHBIM H
KeJIe300€TOHHBIM KOHCTPYKIUSM, JOJKHBI OBbITh YCTAHOBJIEHBI BUJT apMaTyphl, €€
HOPMHPYEMBIE U KOHTPOJUPYEMBbIE MOKa3aTeu KadecTBa, mpuHuMaeMble o CII

63.13330.

7 Pacyer 3j1eMEHTOB OCTOHHBIX M 3KeJ1e300eTOHHbIX KOHCTPYKUMH 110

npeaeJJbHbIM COCTOSIHUSIM NEePBOil rPynnbl

7.1 Pacuer 0€TOHHBIX 3JIEMEHTOB 110 IPOYHOCTH

7.1.1 beroHHbIE 3JIEMEHTHl B 3aBUCUMOCTH OT YCIOBUW HUX pabOThl U
OPEeIbSABISEMBIX K HUM TpeOOBaHUM, paCCUNTHIBAIOT MO MpeleIbHbIM YCUIIUAM 0e3
yudeTa WK C YYETOM CONPOTHUBIIEHUSI OETOHA PaCTAHYTOMN 30HBI.

PacueT BHELICHTPEHHO CXAaThIX 3JEMEHTOB IIPH PACHOJIOKEHUH IPOJOJIBHON
COKMMAIOILEH CHIIBI B TpeJeNax MOMEPEUHOT0 CEeUEHUs JIEMEHTa BBINOJHAIOT 0e3
ydeTa CONMPOTUBJICHUS OETOHA PACTAHYTOW 30HBI (PUCYHOK 7.1), mpUHUMAas], YTO
JNOCTH)KEHHE TPEACIBHOIO COCTOSIHUS XApPAKTEPU3YETCsS Pa3pyLICHHEM CKaTOro
oerona. ConpoTuBieHHE OETOHA CKATHUIO YCIOBHO MPEACTABISIOT HAIPSDKEHUSIMU,
paBHbIMU Ry, paBHOMEpPHO pacnpeesieHHbIMU 10 CKaToM 30HE 0€TOHA C LIEHTPOM
TSKECTH, COBIAAAIOIINM C TOYKON MPUIIOKEHUS POJOJIbHON CHIIBI.

Pacuet 351eMeHTOB, pabOTaIOIMX HA CXKATUE TP PACIIONOKEHUHU TPOJAOJIbHON
COKMMAIOLIEH CUJIBI 3a MpeaeramM MONEPEYHOTO CEYEHHUs JIEMEHTa, U3rM0aeMbIX
AJIEMEHTOB U JJIEMEHTOB, B KOTOPBIX HE JOMYCKAIOT TPELIMHBI IO YCIOBUSIM
HKCIUTyaTallMM KOHCTPYKUMU BBIMOJHSAIOT C YYETOM CONPOTUBIICHUS O€TOHa
pacTsiHyTO# 30HBI (pUcyHOK 7.2). [Ipu 3TOM pacdere MPUHUMAIOT, YTO MPEICIbHOE
COCTOSIHME XapaKTepHU3yeTcsi ITOCTHKEHHEM NpPEIeNbHbIX YCHWIMA B OETOHE
PacTSAHYTOW 30HBI (pa3pyLICHUEM WIH MOSBICHUEM TPEILIVH).
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e Rp I
N Ry Ay / 77/
—_— L — — - Ab
®i ™
L L
- - ]
=h WEHTP

TAKECTH
CEYEHMA

!

b

Pucynok 7.1 — Cxema yCWJIMH M 3MI0PAa HANIPSAKEHU B CeYeHUH, HOPMAJIBHOM K
NPOAO0JIbHOI 0CH BHELIEHTPEHHO CKATOI0 0ETOHHOI0 3JIeMEHTA, PACCYMTHIBAEMOTI0 10
NMPOYHOCTH 0e3 yueTa CONPOTUBJICHUS 0ETOHA PACTAHYTOM 30HbI

[IpenenpHble ycrus (pUCYHOK 7.2) ONpenesisitoT UCXO/s U3 YCIOBUM, YTO!

- CeYeHwUsI nociie gepopManuil OCTaroTCs IIOCKUMU;

- HauOoJIblllee OTHOCUTENIbHOE YJUIMHEHHE KpaWHEro pacTSHYyTOro BOJIOKHA
Oerona paBHO 2 Ry /E} ;

- HanpsDKEHUs] B OETOHE C)KAaTOM 30HBI ONPENEISIOTCS C YYETOM YIPYTrux (a B
HEKOTOPBIX CIIydasX U HEYNPYyTrux) aepopManuii 6€ToHa;

- HampsbKeHUs B OETOHE pacTSAHYTOM 30HBI PACIpPENECICHbl PAaBHOMEPHO U
paBHBI Ryt

. !
AT 7%

A

Apy ]

Ry b

3
R
4=2 bt

Pucynok 7.2 — Cxema yCHJIMH M 3MI0PA HANIPSI2KEHUH B CEYeHUH, HOPMAJIBHOM K
NMPOJ0JILHOI 0cH N3ru0aeMoro (BHELIEHTPEHHO CKaTOro) 0€TOHHOI0 JIeMeHTa,
PACCYUTHIBAEMOIO 110 MPOYHOCTH € Y4eTOM CONPOTUBJIEHUS] 0€TOHA PACTSAHYTOMH 30HbI
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7.1.2 Tlpu pacuere BHEUEHTPEHHO CKAThIX OETOHHBIX DJIEMEHTOB JOJIKEH
NPUHUMATHCS BO BHUMAHME CIyYalHBIA SKCUEHTPUCUTET MPOAOJIBHOTO YCHUIUS
ompeesieMbIi corjacHo 5.9.

7.1.3 Tlpu rubkoctu 3aeMeHTOB ly/i > 14 HEO0OXO0AUMO YYUTHIBATH BIWSHUE
Ha WX HECYMYI CIIOCOOHOCTh TMPOTHOOB B IUIOCKOCTH JKCIICHTPUCUTETA
IIPOOILHOTO YCHJIUS ITyTeM YMHOXCHHSI 3HaYCHHUH ep Ha Kodddumment 1 (7.1.6).
B cimydae pacdera u3 TNIOCKOCTH SKCIIEHTPUCUTETA TIPOJOJIBHOTO YCHIIHS 3HAUCHHUE
eo MPUHUMAETCS PAaBHBIM 3HAUYCHUIO CITy9aifHOTO SKCIICHTPUCHUTETA.

[IpumeHenrne GETOHHBIX BHEIICHTPEHHO CXKATBIX JJIEMEHTOB HE JIOMYCKACTCs
IPU SKCUEHTPUCUTETAX MPHUIOKEHUS MPOAOIBHON CHIIBI C YyU4€TOM MPOTUOOB ep,
MPEBBIIAIOIINX:

- B 3aBUCHUMOCTHU OT COYETaHUS HArPY30K:

0,9y — npu OCHOBHOM COYETaHUH,

0,95y — npu «ocoboM» COYETaHHH;

- B 3aBUCHMOCTH OT BHJIa U KJlacca OETOHA:

y — 1 — nns 6eToHa kiacca Boime B7,5;

Yy — 2 — i Ipyrux KJiaccoB OeToHa,

T7ie Y — PacCTOSIHHE, CM, OT IIEHTPA TSHKECTH CEUCHHUS 10 HanOoJIee CKaToro BOJIOKHA
OeToHa.

7.1.4 Bo BHENEHTPEHHO CXaThiIX OETOHHBIX JJIEMEHTAaX B CIy4asX,
npuBeneHHbIX B 10.10.2, He06X01uMO MperycCMOTPETh KOHCTPYKTUBHYIO apMatypy.

7.1.5 Pacder BHELEHTPEHHO CXKAThIX OCTOHHBIX 3JIEMEHTOB (pHCYHOK 7.1)
JTOJKEH TIPOU3BOIUTHCS U3 YCIOBUSA

N < Ry4,, (7.1)
rae Ap — TJIOMAah CKATOW 30HBI O€TOHA, OTpeesieMas U3 YCIIOBHS, UYTO €€ IECHTP
TSYKECTH COBIAJAET C TOUKOM MPWIOKEHHUS PABHOJAEHCTBYIOIIEH BHENTHUX
CHIL.
J171st 57IEMEHTOB TIPSIMOYTOJIEHOTO CEUCHUS Ap OTIpPenesseTcs 1Mo GopMyiie

A, = bh (1 - 2‘2’“) . (7.2)

BHeELeHTpEHHO caThle OETOHHBIE AIEMEHTBI, B KOTOPBIX MOSBJIECHUE TPEIIUH
HE JIOMYCKAaeTCs MOJIKHBI OBITh MPOBEPEHBI C yYYETOM CONPOTHUBIICHHS OETOHA
pacTtsiHyTol 30HbI (7.1.1, pucyHok 7.2) u3 ycnoBus

RptWpt
N <—F, (7.3)
egnN—r
J171s 51eMeHTOB PSIMOYTOJILHOTO ceueHust ycioBue (7.3) umeeT BUA
1,75Rpcbh
N < eeon_ (7.4)

h
rae @ — cm. popmyay (8.14).

7.1.6 3nauenune kod(DPUIMEHTA 1), YUYUTHIBAIOIIETO BIMSHUE Mporuba Ha
3HAYCHHE JKCIEHTPUCUTETA TPOAOIHHOTO YCHIHS €p, CIEAYeT OMpPEaeisTh IO
dbopmyie

1

n=_—x, (7.5)

Ner
rae Ner — yCIoBHAsE KpUTHYECKas CHJIa, OpeesieMast o popMyJie
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NCT — 6,4Eb1( 0,11 + 0’1) ’ (76)

o,l5 \0,1+8,
re ¢ — KodPUIMeHT, yIUTHIBAIOIINN BIUSHUE JIIUTEIBHOTO JCHCTBUS HArpy3Ku
Ha TPOrud 3JIeMEHTa B TPEJCIBHOM COCTOSHUH, ONPEICISIeMBIN 10
dbopmyie
o, =1+p=", (7.7)
HO He Oonee 1+B (B — xKodduIMEeHT, TPUHUMAEMBIH B 3aBUCHMOCTH OT
BuJa OeToHa 1o tabnuie 7.1);
M — MOMEHT OTHOCHUTENIBHO PACTSAHYTON WK HAUMEHEE CIKATOW TPaHU CEUCHHUS
OT JACUCTBHSI MOCTOSIHHBIX, IJTUTEIBHBIX U KPATKOBPEMEHHBIX HArpy3o0K;
M) — TO Xe, OT IEHCTBUS TIOCTOSTHHBIX U JUTUTEIHHBIX HATPY30K;
lo — onpenensercs mo tadnuie 7.2;

0. — Ko3(hdHIMEHT, NpUHUMAeMbIi paBHBIM eo/n HO HEe MeHee J.min,
ompenensieMbiil o popmyre
8 min = 0,5 = 0,012 — 0,01R, . (7.8)
Tabaupma 7.1
Bun 6eTona Koaddunuent B B popmymne (7.7)

1 BeToH MIIOTHOM CTPYKTYpHI:
Ha KpynHoM nopuctom 3anonnurene no I'OCT 32496 1,0
MEJTKOM 3aroJTHUTEIE:
- otHOM 110 I'OCT 8736 1,0
- mopuctom o 'OCT 32496 15
Ha 3aM0JIHUTE U3 MOPUCTHIX TOPHBIX nopox mo 'OCT
22263 2,5
2 beToH TmMOPU30BaHHOH CTPYKTYphl Ha IOPUCTOM
sanonuutese no I'OCT 32496 2,0

Tadbnunma 7.2

PacueTHas mmHa lg
XapakTtep onupaHusi CTeH U CTOJI0O0B BHEIICHTPCHHO CYKAThIX
OETOHHBIX DJIEMEHTOB

1 C onopamu BBepXy U BHU3Y:

- IIPM IIapHUpPaX Ha ABYX KOHIAX HE3aBUCHUMO OT BEJIMYHUHBI
CMEIMIEHUS OTIOP H
- IIPU 3aLLEMJIEHUU OJHOI0 U3 KOHLIOB U BO3MOYXHOM CMEILIEHUHU
OTop ISl 3AAHUM:

MHOTOIPOJIETHBIX 1,25H
OJTHOTIPOJIETHBIX 1,50H
2 CBOOOIHO CTOSIIINE 2,00H

O6o3Hauenune — «H» — BpicoTa cToJ10a (CTEHBI) B Mpeeax dTaxka 3a BBIYETOM TOJIIHUHBI IITUTHI IEPEKPBITHS
WJIH BBICOTA CBOOOHO CTOSINEH KOHCTPYKIIHH.

Ecnu u3runbaroryie MOMEHTHI (MU SKCIIEHTPUCUTETHI) OT TIOJIHON HArpy3KH U

OT CyMMBI TIOCTOSIHHBIX M JIUTEIIBHBIX C Pa3HBIMU 3HAKaMU, TO MPU aOCOIIOTHOM
3HAYCHUH IKCICHTPUCHUTETA MOJTHON HArPY3KH ep peBbimaroiiem 0,1h, npuHuMaroT
¢ = 1,0; ecu 3TO yCIOBUE HE YAOBJIETBOPSAETCA, 3HAUEHUE (O] TPUHUMAIOT PAaBHBIM
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0, =0, +10(1—9,)2, (7.9)
rae ¢u onpenenstor no ¢gopmyne (7.7), npuHumass M paBHBIM TPOU3BEICHUIO
po10sibHOM cuiibl N OT A€MCTBUS MOCTOSIHHBIX, JJIUTEIBHBIX U KPATKOBPEMEHHBIX
Harpy30K Ha pacCTOSHUE OT IIEHTpa TSHKECTH JI0 PACTSIHYTOM HIIM HAaUMEHee CKaTon
OT JIEHCTBUS MOCTOSIHHBIX U AJTUTEIBHBIX HATPY30K IPAHU CEUCHUSI.

7.1.7 Pacuer u3rubOaeMblXx OETOHHBIX 3JIEMEHTOB (PUCYHOK 7.2) HOJXKEH
MPOU3BOJIUTHCS U3 YCIOBUSL:

M < R, Wy, . (7.10)
JI1st 31eMeHTOB IpsIMOYT0JIbHOTO ceueHust Wy IpHHUMAETCsl paBHBIM
bh?
Wpl = 3,—5 . (711)

7.2 Pacuer keJj1e300€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

7.2.1 Pacyer 1no NPOYHOCTU IKENE300€TOHHBIX 3JEMEHTOB JOJDKEH
IPOU3BOAUTHCS JIsl CEUEHHIM, HOPMAJIBHBIX K X ITPOJIOJIBHOM OCH U JIJ1s1 HAKJIOHHBIX
ceueHu HauboJiee omacHOro HampaesieHus. [Ipy Hanuuuu KpyTALIMX MOMEHTOB
ClIEyeT MPOBEPATh MPOYHOCTh MPOCTPAHCTBEHHBIX CEUEHUH, OIpPaHUYECHHBIX B
pacTsIHYTOM 30HE CHHMpaIbHOM TPEIIMHOW HauboJiee OMacHOr0 M3 BO3MOKHBIX
HampasieHuil. Kpome Toro, cieayer npou3BOAUTH PAaCUeT 3JIEMEHTOB HA MECTHOE
JEHUCTBUE HArPy3KH (CMATHUE, IPOAABINBAHUE, OTPHIB).

7.2.2 IlpenenbHble yCUIUS B CEUYEHUHM, HOPMAJIBHOM K HPOJIOJIBHOM OCH
AIIEMEHTA, CIEAYET ONPENEATh UCXOIS U3 CAEAYIOIIMX MPEANOCHUIOK:

- COIIPOTHUBIICHHE OETOHA PACTSKEHUIO IPUHUMAETCS PAaBHBIM HYJIIO;

- CONPOTHBJICHHE OETOHA CKATHUIO MPECTABISETCS HANPSIKEHUSIMU, PABHBIMU
Ry, 1 paBHOMEpPHO pacnpeieICHHBIMU 10 CXKaToW 30HE OETOHA,

- nedopmanuu (HampsKEHUs1) B apMaType OMpPEeNeNstoTCsl B 3aBUCUMOCTH OT
BBICOTBI C)KaTOH 30HBI OETOHA,

- pacTArMBalrOIIME HaINpsDKEHUS B apMarype MNpHUHHMMAlOTcs He Oosee
pacueTHOro 3HaU€HUs COMPOTUBIICHUS pacTsKEHHIO Rs;

- COKMMAOILME HaIlPsDKEHUS B apMaType NPUHHUMAlOTCs He 00Jiee pacyeTHOro
3HAYEHUs CONIPOTUBIICHUS CKATHIO Rsc.

7.2.3 Pacuer ceyeHuid, HOPMAJbHBIX K IPOJOJIBHOM OCH JJIEMEHTA, KOraa
BHEILHAS CHJIa JEHCTBYET B IUIOCKOCTHM OCH CHMMETPUU CEUYEHHUS W apmaTypa
COCpE0TOYEHA Y MEPNEHIUKYISPHBIX K YKa3aHHOW IMJIOCKOCTH IPaHel 3JIeMEeHTa,
ClIelyeT NTPOU3BOAUTH B 3aBUCUMOCTHM OT COOTHOIICHHS MEXAY 3HAUCHUEM
OTHOCHUTEIILHOW BBICOTBI CKaToW 30HBI OctoHa & = x/hg, ompenmensiemoit u3
COOTBETCTBYIOILIUX YCIOBUWA PAaBHOBECHS, U 3HAYEHUEM OTHOCUTEIHHOW BBICOTHI
CoKaToM 30HBI OeTOHA &R, MPU KOTOPOM MIPEAEIbHOE COCTOSIHUE AJIEMEHTA HACTyaeT
OJTHOBPEMEHHO C JOCTI)KEHHEM B PACTAHYTOM apMarype HampsiKeHHs, paBHOTO
pacueTHOMY 3HAYEHHIO COMTPOTUBIICHHUS.

7.2.4 3nauenue g onpenensiercs no Gopmyiie

w

ER = 14 Rs (712)

w.
O'sc,u(l_ﬁ)
IJIe ® — XapaKTepUCTHUKa CKATON 30HBI O€TOHA, oTpeaesseMas mo hopmyiie
o =oa—0,008R,, (7.13)
31ech o — ko3¢ dumueHT, npuauMaembiii paBabiM 0,80;
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Rp 1 R, MIla;
Oscu = 400 MITa.
7.2.5 PacueT npsAMOYTOJIbHBIX CEUCHHI N3rn0aeMbpIX 2JIEMEHTOB, YKa3aHHBIX B

7.2.3 (pucyHok 7.3), ipu § = hi < &, JIOJDKEH NPOU3BOIUTHCS U3 YCIOBUS
0

M < Rybx(hy — 0,5x) + R, As(hg — a), (7.14)
IIpX 5TOM BBICOTA CKaTOU 30HBI OIIpCACIIACTCA U3 (I)OpMYJIBI
R,A; — R, Ay = Rybx . (7.15)
. Al
° Ry N
e — _.__._F__Rsc A‘s y /
— Ry Ap Ab/

=
N
N

Rg A

Pucynok 7.3 — Cxema yCHJIM M 3MI0PA HANIPSI2KEHUH B CeYeHUH, HOPMAJIbHOM K
NPOA0JILHOM 0cH M3rudaeMoro xene300eTOHHOI0 3JIeMeHTa, IIPH pacyeTe ero 1o
NPOYHOCTH

7.2.6 Pacuer ceueHnii ¢ MoNKoH B Cxkaroi 30He OeToHa, npu E=x/hy < &,
JIOJKEH MTPOU3BOIUTHCS B 3aBUCHMOCTH OT MOJIOKESHHSI TPAHUILIBI CYKATOM 30HBI:

CCJIM TPaHMIIA IPOXOIUT B TIOJIKE (PUCYHOK 7.4, a), T. €. coOIr0AaeTCs yCa0OBHE

R A < Rbb}h} + R A, (7.16)

pacueT MPOU3BOAUTCS KaK JUIsl TPSIMOYTOJBHOTO CEUYCHHS INUPHHON D't
coryiacHo 7.2.5;

€CJIM TPaHMIIA MPOXOJUT B pebpe (pucyHok 7.4, 6), T. €. ycioBue (7.16) He
cOOJTI01aeTCsl, pacyeT MPOU3BOAUTCS U3 YCIOBUS

M < Rpbx(hy — 0,5x) + Ry (b — b)hs(hg — 0,5k ) + RycAg(hg —a);  (7.17)
IIPY 3TOM BBICOTA CXKATOM 30HBI OETOHA X OMpeenseTcs U3 (HopMyIIbI
RsAs — RscAs = Rpbx + Ry, (b — b)hs. (7.18)
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a) by Ag 6) b As
] i U &
1o~/ Eydi
S L e /;7 7
»
& = //—’-————n—
<
22 P
“fb a b 3
Ag As —

a — B TOJIKE; 6 — B pedpe

Pucynok 7.4 — lloo:keHue rpaHUIIbI CKATOM 30HbI B CEYeHHH M3rndaemMoro
7KeJ1e300€TOHHOT0 3JIeMeHTAa

3HaueHue Dy, BBOAMMOE B pacyeT, MPUHMMAETCS M3 YCJIOBHUS, YTO LIMPHHA
cBeca MOJKU B KaXIYyI0 CTOPOHY OT pedpa JoJbkHa ObITh He Oosiee 1/6 mponera
AJIEMEHTA MPU OTCYTCTBUM MOIMEPEUHBIX pedep U He Ooiee:

- 1/2 paccTosiHuS B CBETYy MEXAy NMPOJOJBHBIMU peOpamMu — HpU HAJTUYUN
nornepeuyHsix pedep i npu h's> 0,1h;

- IIPY KOHCOJIBHBIX CBECAX MOJIKU:

6h's — Ipu h't>0,1h;

3h's — npu 0,05h <h'%<0.1h;

CBeChl He yuuThiBatoTcst — pu h's < 0,05h.

7.2.7 Tlpu pacdere mO MPOYHOCTH M3THOAEMBIX JIEMEHTOB PEKOMEHIYETCs
coomonatk ycioBue x < Erhp. B ciywae, xorma 1uiomaab CeYCHHs PacTAHYTOH
apMaTypbl IO KOHCTPYKTUBHBIM COOOpaXCHHSIM I U3 pacdera Mo MpeAebHBIM
COCTOSIHUSIM BTOPOM TpyNIbl MpUHATA OOJbIIEH, YeM 3TO Tpedyercs s
coomoaenus ycioBus x < Egrhg, pacueT cienyer npousBoauTh 1o popmysam 7.2.14.

7.2.8 Ilpn pacyere BHEUEHTPEHHO CXAThIX >KEJIE300€TOHHBIX SJIEMEHTOB
HEOOXOIMMO YYUTHIBATh CITYYalHbIH dKCIeHTprcHuTeT (5.9), 1 BiausiHUEe poruda Ha
UX HECYIIYIO ClIOCOOHOCTH cornacHo 7.2.10.

7.2.9 Pacuer mpsAMOYTOJbHBIX CEUEHHUH BHEIICHTPEHHO CHXKAThIX 3JIEMEHTOB
ClIeTyeT IPOU3BOIUTD:

- ipu & = x/ho < &r (pucyHok 7.5) u3 ycnoBus

Ne < Rpbx(hy — 0,5x) + R, A;(hy — a), (7.19)
IIPY 3TOM BBICOTA CXKATOM 30HBI OTPEIEISETCS 10 hopMyIie
N + R A, — R, A, = Rpbx, (7.20)

rac e — paCcCTOAHUC OT TOUKHU IIPUITOKCHUSA HpOIIOJ'IBHOfI cuibl N A0 LICHTpPA TAKCECTHU
CCUCHUS WJIM HaAUMEHEe CKaTou apMaTtyphbl IIpU IOJHOCTBIO CXKAaTOM
CCUYCHHH JJIEMCHTA
ho—a'
>’

e =eyn+ (7.21)
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n—cm. 7.1.6.

- npu & = x/hy > & — Taxke u3 ycnoBus (7.19), HO IpH 3TOM BBICOTA CHKATOM
30HBI O€TOHA OTIpPEEISIeTC:

JUTsl 37IeMeHTOB U3 O6etoHa kiacca B30 u Hibke ¢ HeHanpsaraeMoil apMarypou
kiaccoB A240, A400, A500 — o dhopmyiie

N + 6,As — R Ag = Rpbx, (7.22)
rJe 6, = (th—gho — 1) R, . (7.23)
R
Az
Ry N
: =R, A;' ¢
o=/
Ap
e Ny
R‘ Ag
— uf A o b |
H

Pucynok 7.5 — Cxema yCHJIMi M 3MI0PA HANIPSI2KEHUH B CeYeHUH, HOPMAJIbHOM K
NPOA0JILHOM 0CH BHELIEHTPEHHO C/KATOI'0 7KeJ1e300eTOHHOI0 3JIeMeHTa, [P pacuyeTe ero mno
NPOYHOCTH

7.210 TIIpm pacdere BHEIEHTPEHHO CXATBIX OJJIEMEHTOB JIOMyCKAaeTCS
MIPOM3BOJAUTH pacueT KOHCTPYKIHi 10 Hee(hOPMUPOBAHHON CXEME, YUUTHIBAS TIPH
ruoOkoctH lo/i > 14 BiusHME Mporuda 37eMeHTa Ha €ro MPOYHOCTh, ONPEACIIIEMYIO
u3 ycnoBuit (7.19), myrem yMHOKEHUS €9 HA KodpduiueHT 1. [Ipu sTom ycnoBHas
KpuTHyeckas cuiia B hopmyre (7.6) 1ist BBIYUCICHUS 1] TPUHUMAETCSI PaBHOM

Ngp = 222 [ 22+ 0,1 ) + alg ], (7.24)

15 |o;\ 01+
()

rie lo — npuaumaetcs cornacho 7.2.11;

Oe — K03 (HULIMEHT, TPUHUMAEMBIH coriacHo 7.1.6;

@1 — KO3 dunueHT, onpeaensieMbrii o popmyiie (7.7), mpu 3roM MOMEHTHI M 1
M| ompenensroTcsi  OTHOCHUTENBHO  OCH, TMapajyieIbHONM  JTUHUM,
OTPaHUYUBAIOIIEH CXKATYI0 30HY W MPOXOMASAIISH yepe3 IEeHTp Hauboiee
PacTSHYTOTO WJIM HauMEHee CKaToro (IMpH LETUKOM CKaTOM CEUYEHUH)
CTEpXHSI apMaTypbl, COOTBETCTBEHHO OT JICHCTBUS MOJIHOW Harpy3kd U OT
JCHCTBUSL TIOCTOSIHHBIX M JJUTENbHbIX Harpy3ok. Ecnu wusrubaromue
MOMEHTBI (WJIM 3KCIEHTPUCHUTEThI) OT JEHCTBUS IMOJIHOM HArpy3kd U OT
JEHCTBUS MOCTOSHHBIX U JJUTENbHBIX Harpy3o0K C pa3HbIMH 3HAKaMH, TO
clenyeT yuyuThiBaTh 7.1.6;
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¢Op — KO3PPUIMEHT, YIYUTHIBAIOIINUN BIMSHUE MPEIBAPUTEILHOTO HAMPSKCHUS
apMaTyphl Ha JKECTKOCTb JIEMEHTA; NPU PAaBHOMEPHOM O00KATHH CEUECHUS
HanpAracMou apMaTypou @p OnpenesseTcs no popmyie

_ Sbp €0
9, =1+1272-2, (7.25)

Opp — onpezensercs npu kodpuuuente ysp, < 1,0;

Ry — npuHuMaeTtcs 6e3 yuera KodhPUIIMEeHTOB YCI0BUN pabOThl O€TOHA;
B (hopmyite (7.25) 3nauenue eo/h mpuammaercs ve 6onee 1,5;
a=E/E,.

[Ipy pacuere W3 IUIOCKOCTH  JACUCTBUS  M3THOAIOIIEr0O  MOMEHTa
HKCLIIEHTPUCUTET TMPOJOJIBHOM CHJIbI €y TMPUHUMAETCS PAaBHBIM 3HAYEHUIO
CIIy4aifHOTO SKCUEHTPUCHUTETA.

7.2.11 Pacuernyio miuHy lo BHEIEHTPEHHO CXKATBIX JKEJIC300€TOHHBIX
AJIIEMEHTOB PEKOMEHIyEeTCs OTPEEIISITh, KaK JJIsl 2JIEMEHTOB PaMHOM KOHCTPYKIIUU
C yueToM ee J1e(OpMUPOBAHHOTO COCTOSIHUSA MPU HanOo0Jiee HEBBITOAHOM JIJIsI ATHX
AJIEMEHTOB PACIOJIOKCHUM Harpy3Kd, NpUHMMAas BO BHHUMaHHE HEYIpyrue
nedopMaIui MaTepruaIoB U HATMYHUE TPEIUH.

Jl7is aneMeHTOB HanboJiee YacTo BCTPEUAIONINXCSI KOHCTPYKIIUN JTOMYyCKaeTCs
PUHUMATH PACYETHYIO JUTHHY lo:

- JUTSI KOJIOHH MHOTOATQXKHBIX 3[aHHUI MPHU YUCTIE MPOJICTOB HE MEHEE ABYX M
COCIMHCHUSX pHUTENId H KOJIOHH, PACCUMTHIBAEMBIX KaK IKECTKHE, TpHU
KOHCTPYKITUSX TIEPEKPBITHI:

cOOpHBIX — paBHOU H;

MOHOJIMTHBIX — paBHoO# 0,7H,
rae H — BeicoTa sTaxka (pacCTosTHUE MEXITy IICHTPAMH Y3JI0B);

- mo Tabmuue 7.3 — S KOJOHH OJHOATAXKHBIX 3aHUA C HIAPHUPHBIM
ONMPAHUEM HECYIIMX KOHCTPYKLUMH IOKPBITUH, XECTKUX B CBOEH IUIOCKOCTH
(cIOCOOHBIX TIEpeIaBaTh TOPU3OHTAIILHBIE YCUIIHUS ), a TAKXKE JIJIST ICTAKa];

- 110 Tabnuue 7.4 — n7s 2JIeMEHTOB (pepM U apok.

7.2.12 Tlpn pacuere ceueHWIl LEHTPATBLHO PACTSIHYTBIX >KEI€300€TOHHBIX
AJIEMEHTOB JIOJDKHO COOJIOIaThCS YCIOBHE

N < RAsror (7.26)
rA€ Astot — TUIOIIAIb CEYEHHUS BCEW MPOJOJIBbHON apMaTyphl.

7.2.13 Pacuer mnpsAMOYTOJIbHBIX CEYEHUM BHELEHTPEHHO PAaCTAHYTHIX
DIIEMEHTOB JIOJDKEH MPOM3BOAUTHCS B 3aBHUCHMOCTH OT TOJOXKEHHS TMPOJOTHHOMN
cuibl N:

- ecniu nipojiosibHast cuiia N mpuiiokeHa MeX1y paBHOICUCTBYIOIUMHU YCUITUI
B apMatype S u S' (pUCYHOK 7.6, a) — U3 YCIIOBHIA:

N, < R, A (hy — a:) ) (7.27)
N, < R;As(hg —a), (7.28)

- €Cclii TPOJOJbHAs CHJIa  TPUJIOKEHA 3a TpenelaMH PaCCTOSTHHSI MEXTY

PaBHOJICHCTBYIOIIMMHE YCHIINI B apmMatype S u S' (pUCyHOK 7.6, 6) — U3 yCIIOBUS

N, < Rybx(hy — 0,5x) + R, As(hg — a), (7.29)
IIPY 3TOM BBICOTA CXKATOU 30HBI OETOHA OmpenenseTcs o popmyse
RA; — R,.A; — N = R, bx. (7.30)
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Pacuernas muymna lo KoJOHH
OJIHOSTAXHBIX 3IaHUN IIpU
pacuere uX B IJIOCKOCTH

MEPICHANKYIISIPHON
K ITOIICPEYHON paMe
more- o
. WM TTapaJlyIeIbHON
pedHo
. OCH dCTaKabl
XapakTepucTrKa 3JaHUuN 1 KOJIOHH pambl WIH —
MIePIICH- npu P
OTCYT-
JTUKYIIS- | HaJIHMYdd
o CTBUH
pHOI K =
- CBSI3€H B IIJIOCKOCTH
SCTAKATI MPOJIOIBLHOTO psifa
KOJIOHH HJIN
AHKEPHBIX OTIOP
[TogxpanoBas Pa3pesnbix 1,5H:1 0,8H1 1,2H
(HIOKHSS)
YacTh KOJIOHH
npu Hepaspesnnix| 1,2H: 0,8H:1 0,8H1
MOJIKPAHOBBIX
13{2“ ytéi;e Oankax
Py HankpanoBas | Pa3pesnbix 2,0H> 1,5H> 2,0H>
OT KpaHOB
(BepxHsIs)
YacTh KOJIOHH
C MocTo- npu Hepaspesnbix 2,0H> 1,5H> 1,5H>
TTOIKPAHOBBIX
BBIMH
Oankax
Kpaxamu IToaxpanosast Onnormnpo-
AIKP p 15H 0,8H: 12H
(HYOKHSS) JIETHBIX
91aCTh KOJOHH MHorormpo- 12H 0.8 120
3manus 3JaHHUI JIETHBIX
be3s yuera
HankpanoBas | Pa3pesnbix 2,5H> 1,5H> 2,0H>
Harpy3Ku
(BepxHsis)
OT KpaHOB
YacTh KOJIOHH
npu Hepazpesnsix 2,0H> 1,5H> 1,5H>
TTOIKPAHOBBIX
Oankax
Hwxaas yacts Onronpo- 15H 0,8H 1,2H
KomnonHusl JIETHBIX
CTYIICH- KOITOHH MHorormpo-
yn 3aHui 1,2H 0,8H 12H
be3 YaTble JIETHBIX
MOCTOBBIX BepxHsist yacTh KOJOHH 2,5H> 2,0H> 2,5H>
KpaHOB Opnnomnpo- 1.5H 0.8H 120
Kon10HHBI TOCTOSIHHOTO JIETHBIX
CEUYEHHUs 3JaHUI1 MHoromnpo- 120 0.8H 120
JIETHBIX
Kpanosrie | IIpu moakpaHOBBEIX Oankax Paspesupix 2,0H 0,8H, 1,5H:
Ocrakasl P P AP Hepaspesnsix| 1,5H1 0,8H1 H
[HapaupHom 2,0H H 2,0H
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Tlon
IIpu coequHeHNH KOJIOHH C
Tpy60- pHt oA Kectkom 1,5H 0,7H 1,5H
MPOJIETHBIM CTPOCHUEM
MPOBO/IbI
O06o03HaYeHN:

«H» — momHas BBICOTAa KOJOHHBI OT Bepxa (yHAAaMEHTa [0 TOPU3OHTATbHOW KOHCTPYKIHH (CTPONMIBHOW WIIH
MOACTPONMILHOM, PaCIlOpPKH) B COOTBETCTBYIOIIEH MIIOCKOCTH;

«H1» — BBICOTA MTOJIKPAHOBOW YacTH KOJIOHHBI OT Bepxa (yHIaMeHTa 10 HU3a IIOAKPaHOBOM OaKHy;

«Hp» — BbICOTA HAJKPAaHOBOM YAaCTH KOJIOHHBI OT CTYNEHM KOJOHHBI J0 TOPU3OHTANIbHOM KOHCTPYKIMH B
COOTBETCTBYIOIIEH MIOCKOCTH.

IIpuMeuanue — [Ipn Hanmuuuu cBsA3ei 10 Bepxa KOJOHH B 3/IaHMSIX C MOCTOBBIMU KpaHaMU pacdeTHas JIMHA
HaJIKPaHOBOM YaCTHU KOJOHH B INIOCKOCTH OCH MIPOAOJIBHOTO Psiia KOJIOHH NPHUHUMAETCs paBHOM M.

Tabaunpga 7.4

HanmeHnoBaHue 351eMeHTa PacueTrad ammHa
3JIEMEHTOB ()epM H apOK, M
1 Dnementsl pepm:
- BEpXHHUH I0SIC IIPU pacyeTe:
B IUIOCKOCTH ()ePMBI:
pu e0<1/8hy 0,91
pu eo>1/8h1 0,8l
13 TUIOCKOCTH ()epMBI:
JUIg ydacTka nmoa (oHapeM (mpu mmpuHe Gonaps 12 m u 6omee) 0,8l
B OCTAJIbHBIX CITydasix 0,91
- PacKOCHI ¥ CTOWMKH IIPH pacyere:
B TNIOCKOCTH (pepMBI 0,8l
U3 TUIOCKOCTH ()ePMBI:
pu b1/b2<1,5 0,91
npu bi/b>1,5 0,8l
2 Apxku:
- TIpH pacyeTe B TNIOCKOCTH apKu:
TpEXIIapHUPHON 0,580L
IBYXIIAPHAPHON 0,540L
OeclapHUPHOU 0,365L
- IPU pacyeTe U3 TIOCKOCTU apKu (10001 ) L
O06o3HaveHUS:

«|» — nmuHa 371eMeHTa MeXX Ty LIEHTPAMHU MPUMBIKAIOIINX Y3JIOB, a Ul BEpXHEro nosica GepMbl IIPH pacdeTe u3 IIOCKOCTH
(hepMbI — pacCTOSTHIE MEXIY TOUYKaMH €T0 3aKpPEeIICHNS;

«L» — nnyMHa apku BJIOJIb €€ T€OMETPUUECKOIl OcH; MpU pacyeTe U3 IJIOCKOCTH apKU — JUIMHA apKU MEKAY TOUKAMU €e
3aKpeIUICHHsI U3 TUIOCKOCTH apKH;

«h1» — BBICOTA CEUEHHsT BEPXHETO T0sICa;

«b», «b2» — nMpHHA ceueHUs COOTBETCTBEHHO BEPXHErO IOsica M CTOMKH (packoca) pepMabl.

Ecnu nonydyennoe u3 pacyera o ¢popmysie (7.30) snauenue x > Eghy, B ycinoBue
(7.29) noacraBnsiercs X = Erho, e Er ompenensercs cornacHo 7.2.4.
7.2.14 PacdeT 1o mpoOYHOCTH CEYCHHI B 0011IeM ciiy4ae (pUCYHOK 7.7) MoJDKeH
MIPOU3BOUTHCS U3 YCIOBUS
M < i(RbSb - Z GsiSsi) ’ (7-31)
TP OTOM 3HAK «IUTIOC» TIepeT CKOOKOH MPUHUMACTCS JJISl BHEIIEHTPECHHOTO CYKATHS
U U3rnoda, 3HaK «MUHYC)» — JIJIS PaCTSKEHUSI.
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a — ipojoibHas cuia N mpuitokeHa Mex 1y paBHOJCHCTBYIOIIUME YCHITUI B apMatype S u S';
0 — TO Xke, 3a peJieNlaMi PacCTOSIHUS MEX/y PaBHOAECHCTBYIOLUIMMHU yCWINNA B apMaType S u S'

Pucynok 7.6 — Cxema yCHJIMI M 3MI0pPa HANPSKEHU B CeYeHUHU, HOPMAJIBLHOM K
MPOJ0JIbHONH 0CH BHELICHTPEHHO PACTSHYTOI0 e/1€300€TOHHOI0 3JIeMeHTa, IIPH pacuere
€ro o NpoOYHOCTH

B ¢opmyne (7.31):

M — B m3rubaeMbIX dJEMEHTaX — MPOCKIMS MOMEHTa BHEIIHUX CHJI Ha
IJIOCKOCTh, IEPIECHIUKYJSPHYIO K IPSAMOM, OIPaHUYMBAIOLIEH CXKATYyI0 30HY
O0eToHa, BO BHELEHTPEHHO CXKATbIX M PACTAHYTHIX JJIEMEHTaX — MOMEHT
npoaoabHOM  cuiabl N OTHOCHMTENBHO  OCH, TMapajuieIbHOM  MPSMOM,
OTPaHUYMUBAIOLICH CXKaTyIO 30HY O€TOHA, U IPOXOISAIICH:

- Yepe3 LEHTP TKECTU CEYEeHHs, Hauboliee PACTSIHYTOTO WM HauMeHee
CXKaTOro CTEpPXKHsS MPOJOJBHOM apMarypbl — BO BHELEHTPEHHO CXKATBIX W
A3ru0aeMEbIX DJIEMEHTAX

- yepe3 TOUKY CKaToi 30HbI, HanboJee yAaIeHHYIO OT YKa3aHHOW MPSIMOU — BO
BHELIEHTPEHHO PACTAHYTHIX DJIEMEHTAX;

Sy — crTarudeckMii MOMEHT IUIOLIAJIM CEYEHHUS CXKaToOW 30HBI OeToHa
OTHOCUTEJIBHO COOTBETCTBYIOIIEH U3 YKAa3aHHBIX BBILIE OCEH;
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Ssi — CTAaTMYECKM MOMEHT IUIOINAJH CEYCHHUS 1-TO CTEPKHS MPOIOJIbHOU
apMaTypbl OTHOCUTEIBHO COOTBETCTBYIOIEH U3 YKa3aHHBIX OCEH;

Osi — HAIIPSDKEHUE B I-M CTEpPIKHE MPOIOJIBHOM apMaTyphl, ONpeaeasieMoe o
dbopmyie (7.33).

Ry
g5, Ay
g 05, Agy
L= A A, Ry Ap
|4 RS
ol 2 < LI i g i e e ) o 3 Oss Agg
3|
/4
ST B A R
7
\ 6 :\ % STA
i \' 75Y —— 050 Ase

- T/ \2 _>'035 A35
1

I-1 — mnockocTs, NapanenbHas IIOCKOCTH JEUCTBUS N3rH0arOIEero MOMEHTA, I IIJI0OCKOCTb,
IIPOXOoALIas Uepe3 TOUKHU IPUII0KEHUS IIPOJOJIbHON CHIIBI U PaBHOJIEHCTBYIOIINX BHYTPEHHUX
CKMMAIOIIMX U PacTATMBAIOIINX YCHIINN; 1 — TOUKa MpUIIOKEHUsT paBHOJACHCTBYIOLIEH YCUIIHI B
C)KaTol apMaType U B C)KaTol 30He OETOHA; 2 — TOUKa NPUJI0KEHUS PaBHOICHCTBYIOIIEH yCHUIUN
B PacTSAHYTOU apMarype

Pucynok 7.7 — Cxema yCWJIMid ¥ 3MI0PA HANIPSKEHUH B ceYeHUH, HOPMAJIBHOM K
NPOAOJIBLHOM O0CH 7KeJ1e300eTOHHOTI0 3JIeMEeHTa, B 0011eM CJIy4ae pacyeTra 1o Npo4HoCTH

BoicoTa cxaroil 30HBI O€TOHAa X W HAIpPSKEHUE Osi ONPEHCISIIOTCS U3
COBMECTHOI'O PEIICHUS YPABHECHUI:

RpyAp — Y 0545 £ N =0; (7.32)
Oscu (W
o5t = 1% (zi 1). (7.33)

B ypaBuenuu (7.32) 3Hak «munyc» nepea N mpuHUMaeTcs sl BHEIIEHTPEHHO
CXKATBIX JIEMEHTOB, 3HAK «ILIKOC» — JJIs1 BHELEHTPEHHO PACTAHYTHIX.

Kpowme Toro, aist onpeneneHns nojgoxKEeHUs TPAHUIIBI CKATOW 30HBI PU KOCOM
n3rube Tpedyercs: COONIOJIEHUE JOMOJHUTEBHOTO YCJIOBHUS MapauieIbHOCTH
IJIOCKOCTH JEWCTBUSI MOMEHTOB BHEIIHUX M BHYTPEHHUX CHJI, @ MPU KOCOM
BHEILCHTPEHHOM CXKAaTHUU WM PACTSHKEHUM — YCIIOBHUS, YTO TOYKH MPHUIIOKEHUS
BHEIIIHEH MPOJI0JIbHOM CHUJIbI, PABHOJACHCTBYIOIICH C)KUMAIOIIUX YCUINM B O€TOHE
M apMarype U pPaBHOJCUCTBYIOLIEH YCUIIMW B PaCTIHYTOM apMarype IOJKHBI
JIeKaTh Ha OJTHOW TpsiMoii (pUCYHOK 7.7).
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Hampsixkenue o©si BBOOUTCS B pacyeTHbIe (OPMYJBI CO CBOMM 3HAKOM,
IOJIyYEHHBIM TIpu pacuere 1mo dopmyite (7.33), mpu 3TOM HEOOX0IUMO COOIIOAATh
CJICYIOIINE YCTIOBHS:

BO BceX cinydasiX Rsi >6si> —Rgi.

B dopmymnax (7.32)—(7.33):

Asi — TIJIOIIAIb CEUCHHMSI I-TO CTEPIKHS TPOJIOJILHON apMaTyphl;

o X
§; — OTHOCHTENIbHAsl BBICOTA CHKATOM 30HBI O€TOHA, &, = — , TIe ho;
0i

paccTosTHUE OT OCH, NPOXOIAIIEH uYepe3 ILEHTP THKECTH CEUYCHHs
paccMaTpUBaeMOro i-ro CTEp)KHS apMaTypbl U HapajuIeIbHOW TPSIMOM,
OTrpaHUYMBAIOLIEH CKaTyl0 30HY O€TOHa, 10 HauboJee yaJeHHON TOUKU

C)KaTOM 30HBI ceueHus (PUCYHOK 7.7);
(® — XapaKTEPUCTUKA CIKATOM 30HbI OeTOHA, ompeesseMas 1o dhopmyie (7.13);
&,» Cp;— OTHOCHTENbHAs BBICOTA CXKATOM 30HBI OETOHA, COOTBETCTBYIOLIAS

JOCTHKCHHUIO B PaCCMATPUBACMOM CTCPIKHC HaHpH)KGHHﬁ, PaBHBIX Rsi,

3HAYEHUsI &y, OTPEENAIOTCS 10 popMmyie
w

‘thi = PRI (7.34)
Oscu 1,1
r1e osi = Rsi + 400, MIla (i — o3HauaeT mOpsAKOBBII HOMEP CTEPIKHS apMaTyphl);
Oscu — TMpEICNbHOE HANpsHKEHHWE B apMmaType CxKaTol 30HBI  OETOHa,
npuHuMmaemoe paBHbiM 400 MITa.
7.2.15 Pacuer xene300€TOHHBIX 3JIEMEHTOB 110 HAKJIOHHBIM CEUEHUSIM JIOJIKEH
MIPOU3BOUTHCS J1JIs1 00€CTIeUeHH s TPOYHOCTH:
- Ha JICVCTBHE ITONIEPEYHON CUJIbI IT0 HAKJIOHHOM 0JIOCE MEXy HAKJIOHHBIMU
tpemuHamu (7.2.16);
- Ha JICHCTBHE MONIEPEYHON CHIIBI IO HAKJIOHHOMW TpermHe (7.2.17-7.2.19);
- Ha JICWCTBHE IMONEPEYHOW CHUJIbI MO HAKJIOHHOW CXKATOM IMOJOCE MEXKIY
IPy30M M OMOPOH (JIJ1s1 KOPOTKUX KOHCOJIEeH KoloHH — 7.2.20);
- Ha JIeHCTBHE N3rKOAIOIIer0o MOMEHTA 110 HAKIIOHHOM TpemuHe (7.2.21).
7.2.16 Pacder xene300€TOHHBIX AJIEMEHTOB Ha JACHCTBHE MOMEPEUYHON CHITBI
JUIsT  O0eCredeHUs] TPOYHOCTH 110 HAKJIOHHOW TIOJIOCE MEXIYy HAKJIOHHBIMU
TPEIIMHAMHU JIOJKEH MTPOU3BOAUTHCS U3 YCIOBUS
Q@ <030¢,,0,,Rybh, . (7.35)
KoaddummenT ¢wi, yIUTHIBAIONIUN BIMSHUE XOMYTOB, HOPMAIBHBIX K
IPOAOIBLHON OCH AJIEMEHTA, OTpeesieTcs mo hopmyiie

¢,, =1+ 50p,, Ho HE Goee 1,3, (7.36)
Es — Asw
FI[COL—E—b,},LW = s
KoadduumeHt ¢y onpenensercs no Gpopmyrie
¢, =1—PBRy, (7.37)
rae f — koapduruent, npuaumaemsiii paBHbiM 0,02;
Rb — MlIa.

7.2.17 Pacyer Xene300€TOHHBIX JJIEMEHTOB C TIONEPEYHOW apMaTypoi
(pucyHok 7.8) Ha AeWCTBUE MOMEPEYHON CHJIBI ISl 00ECHeUeHHs] MPOYHOCTH TI0
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HaAKJIOHHOM TPCHIMHC JOJIKCH ITPOU3BOJUTHCA 110 Haunoboee OIMaCHOMY HAKJIOHHOMY
CCUCHHIO U3 YCIIOBUA

Q < Qb + st + Qs,inc . (738)

S 8 s § 8 8 'Qb

C *—

le A“ﬂ T>
stAlw
/ RllwAs, l'ncl
77 fl: stA:w N

| c
A

Pucynok 7.8 — Cxema ycuiInii B ce4eHH U, HAKJIOHHOM K MPOJ0JILHO 0CH KeJ1e300eTOHHOI0
3JIeMeHTa, P pacyeTe ero Mo NPOYHOCTH HA /ielicTBHE MONEePeYHOi CHIIBI

[Momepeunast cwiia Q B ycnosuu (7.38) onpenensieTcss OT BHEIIHEH HArpy3KH,
PACIIONIOKEHHOH TI0 OJTHY CTOPOHY OT PaCCMaTPUBAEMOTO HAKIIOHHOTO CCUCHHSI.
[Tomepeunoe ycunmme Qp, BOCTIPUHHUMAEMOE OCTOHOM, OIPEIENSICTCS TI0
dbopmyie
¢b2(1+<pf+<Pn)Rstho

Qp = ) (7.39)

Cc
rae C — JJIMHa IPpOCKIUU HanOoJIee OITACHOT0 HAKJIOHHOTO CCYCHUS Ha IMPpOJAO0JBbHYIO

OCbh 2JIEMEHTA.
Koadduunent Py, > VUYUTBHIBAIONIMI BIUSIHUE BHUJA OETOHA, MPUHUMAETCS

PaBHBIM JIJIs1 0€TOHA MapKH 110 CPETHEH IIOTHOCTH:
- D1900 u 6onee — 1,90;
- D1800 u meHee:
IIPH TUIOTHOM MEJIKOM 3anojiHurtene — 1,75;
IpY IOPUCTOM MeJIKOM 3amnosHutene — 1,50.
KoaddumueHT ¢f, yduThIBarOmUN BIUSHUAE CXATBIX TOJIOK B TaBPOBBIX WU
JIBYTaBPOBBIX DJIEMEHTAX, ONPEACISICTCS 110 (bopMyJIe

0, _075(bf b)hf

o (7.40)

HO He Oouee 0,5.

Ipu 5ToMm by mpunuMaetcs ue Gonee b+3h', a monepeunas apmarypa 10JKHA
OBITh 3aaHKEPEHA B TIOJIKE.

KoadduimeHT @, yIUTHIBAIONIMN BIMSHAE TPOAOIBHBIX CHII, ONPEICIACTCS
o popMyJiam:

IIpu I[GﬁCTBHH IIPOAOJIBHBIX CKUMAIOIMINUX CUJI
N

=01
Pn "~ Rptbhy’

(7.41)
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HO He Oounee 0,5;

Inpu I[GI\(JICTBI/II/I IMPOAOJIBHBIX PACTATUBAIOIINUX CHJI
N

Rpibhy’

¢, = —0,2 (7.42)

HO He Oouee 0,8.
3nadyenue (1+¢r+@n) Bo Bcex ciyvasx mpuHUMaeTcs He Oouee 1,5.
3nauenne Qp, BeraucieHHoe no popmye (7.39), mpuHUMAaETCS HE MEHEe

Py, (1 to,+ (pn) Rp¢bhy .
Kospduuuent ¢, npuHuMaeTcst paBHBIM Ui 6ETOHA NP MapKe M0 CpelHei

TUTOTHOCTH:
0,5-D1900 u O6onee;

0,4 — D1800 u meHnee.

[Ipu pacyete xKene300€TOHHBIX PJIEMEHTOB C MONEPEUHOM apMaTypoil JOJIKHA
OBITH 0OecIedeHa MPOYHOCTH 10 HAKJIOHHOMY CEUCHHIO B MPECIax yIacTKa MEXITY
XOMYTaMH, MEXIY OTIOPOI 1 OTTHOOM 1 MEXTY OTTHOAMH.

[Tonepeunsie ycmmms Qsw M Qsinc OMPENEAIOTCS KaK CymMMa IMPOCKIUK Ha
HOPMaJIb K TPOJOJBHOM OCH DJIEMEHTa MPEACTbHBIX YCHUJIUH COOTBETCTBEHHO B
XOMYTax M OTTH0axX, MEPECEKAIONINX OMMACHYIO HAKIIOHHYIO TPEIIUHY.

JlnvHa Cop MPOEKIMK OMacHOM HAKJIOHHOW TPEIIMHBI Ha MPOJOJIBHYIO OCh
AJIeMEHTa ompeenseTcss u3 MUHUMyMa BeIpakeHUs Qp+Qsw+Qs inc, TA€ B hopmyty
(7.39) BMecTo C moicTaBsieTcst Co; MOAYUCHHOE 3HAUCHUE Co MPUHUMAECTCS He OoJiee
2ho 1 He Ootee 3HaueHUs C, a TaxKe He MeHee hg, eciu € > hg

JIJ1s1 DJIEeMEHTOB C MONEPEYHON apMaTypoil B BUIE XOMYTOB, HOPMAJIbHBIX K
MIPOJIOJIBHOM OCH DJIEMEHTA C MOCTOSHHBIM IIarOM B MpeEJeiax pacCMaTpuBaeMoro
HAKJIOHHOTO CEYEHHUsI, 3HAaU€HHE Co COOTBETCTBYET MUHUMYMY BbIpaKeHUS Qp+Qsw,
onpenenseMomy 1o hopmye

Co = (pb2(1+(pn+(pf)Rbtbh(2, ' (743)

dsw

rae (sw — YyCHMJIIME B XOMYyTax Ha €IWHUIY AJHMHBI 3JIECMCHTA, ONPEACIACMOE IO

dbopmyie
RSWASW
dsw = T . (744)
JIi1s TaKUX 3JIEMEHTOB monepeunoe ycunue Qg onpeaensercs mo Gopmyiie
Qsw = qswCo - (7-45)

HpI/I 9TOM I XOMYTOB, YCTAHABJIIMBACMBIX II0 pPacCdYCTy, MJOJIKHO
YAOBJICTBOPATHCA YCIIOBUC

Gsw = (pb3(1+(')”2+q’f JRut. (7.46)
Kpowme Toro, monepeunast apmatypa goipkHa coorBerctBoBaTh 10.6.5-10.6.7.
7.2.18 Pacuer xeyie300€TOHHBIX AJIEMEHTOB 0O€3 MOMepeyHOi apMaTypbl Ha
JeCTBUE TIOTIEPEUHON CUJIBI JIJIs1 00€CTICUCHUSI IPOYHOCTH TTO HAKJIOHHOM TpelruHe
JIOJKEH MPOU3BOAUTHCS TI0 HauOOoJIee OMaCHOMY HAKJIOHHOMY CEYEHUIO U3 YCIIOBUS
Pp, (1+(pn)Rbtbhg

Q< ) (7.47)

c
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r7e mpasas yacTh yciaoBus (7.47) mpunumaetcs He Ooisiee 2,5Ry: 1 He MeHee
(pb3(1 + (Pn)RbtbhO .
Koadpdumuent ¢ p, TIPUHMMACTCA PABHBIM JUIA OeTOHa MapkH IO CpeaHei

[JIOTHOCTH.
D1900 u 6omnee — 1,2;
D1800 n meuee — 1,0.

KoadduruenTst ¢p, ¥ On, A TAKKE 3HAUCHUSA Q u c B ycinoBuu (7.47)

OTIPEEISIIOTCS coryiacHo 7.2.17.

7.2.19 Pacuer ene300€TOHHBIX 3JIEMEHTOB C HAKIIOHHBIMU CKaThIMU FPaHAMU
(pucyHoK 7.9) Ha HEUCTBUE MOMEPEYHON CHIIBI I 00ECIICUEHUs TMPOYHOCTH IO
HAKJIOHHOM TpeuIruHe MpOou3BOAUTCA cornacHo 7.2.17 u 7.2.18. [Ipu aToMm B kauecTBe
pabouell BBICOTHI B MpEJEIax paccMaTpUBAEMOr0 HAKIOHHOIO CEYEHHS B pacueTe
UCTIONB3YeTCsl HauOoJblliee 3HA4YeHUE Ng — JUIS DJIEMEHTOB C IOMEPEYHOU
apMaTypoH, cpeltHee 3HaueHue Ny — AJIs1 2IeMEHTOB 0e3 MoNepeyHON apMaTypHI.

_/\-.-_‘

’rr

k_ /4

—
iz

Pucynok 7.9 — Cxema 1151 pacuera Kej1e300eTOHHbIX 02JI0K ¢ HAKJIOHHBIMH CKATHIMHU
rpaHsiIMH

7.2.20 Pacuer keae300€TOHHBIX KOpOTKUX KoHcojer komoHH (I < 0,9ho;
pucyHok 7.10) Ha AeiicTBHE MOMEPEYHON CHUJIBI JIJIi 00ECTICUCHUSI MPOYHOCTH IO
HAKJIOHHOW C)KaTOW IMOJIOCE MEXKIY TPY30M M OMOPOM JOJKEH MPOU3BOIUTHCS U3
yCJIOBUS

Q < 0,8(pW2Rbblb sin9, (7.48)

IJIe ero mpasas 4acTh IpuHUMaeTcs He Oonee 3,5Rubho 1 He MeHee mpaBoit yacTu
ycnoBust (7.47); 6 — yrosr HakJIOHa PacYETHOM CKATOM MOJI0CHI K TOPU30HTAIIH.
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Isup

o

p_
Pucynok 7.10 — Cxema 1151 pacueTa KOPOTKHX KOHCOJIEH

[IIuprHa HaKJIOHHOM C)kaToi mosockl |, onpenensercs o hopmyiie
lp = lgyp sinb, (7.49)
rae lsyp — A7MHA MI0Ia Ky epeaayy Harpy3Ky BIOJIb BbUIETa KOHCOJIH.

[Ipu ompeneneHuu JUHHBL lgyp ClieyeT yuuThIBaTh OCOOCHHOCTH Tepenadn
HArpy3KH IPH Pa3IMYHbIX CXEeMax OMHPAHUS KOHCTPYKIIMI Ha KOHCOJHU (CBOOOHO
OMEpThIC WIM 3alIEMJICHHBbIC OaJIKu, PacCloOJOKEHHBIE BIIOJb BbLJIETa KOHCOJIH;
OaJKH, pacIoJIOKEHHBIC IMONIEPEK BbIJICTa KOHCOJH, U T. 1.).

KoapbuumeHT @u, yUUTHIBAIOMIUN BIUSHUE XOMYTOB, PACIOJIOKEHHBIX IO
BBICOTE KOHCOJIH, OIpeesnsercs no Gopmyse

. ¢,, =1+50u ., (7.50)
rae o = —;
E
g
Hy1 = bs. !

w

A, — TUTOIIAIb CEUYCHUSI XOMYTOB B OJTHOM IJIOCKOCTH;
Sy — PACCTOSIHHE MKy XOMyTaMH, U3MEPEHHOE 110 HOPMAaJT K HUM.

[Tpu 5TOM YYUTBHIBAIOTCS TOPU3OHTAIBHBIC U HAKIIOHHBIC XOMYTHI TIOJT YIJIOM
He Oonee 45° K TOpU30HTAIIH.

[Tonepeunoe apMupoBaHWE KOPOTKMX KOHCOJEW  KOJIOHH  JIOJKHO
cootBeTcTBOBaTh 10.6.9.

7.2.21 Pacyer Xene300€TOHHBIX JJIEMEHTOB Ha JCHCTBHE H3THOAIOIIETO
MomeHTa (pucyHok 7.11) mnst oGecriedeHus: MPOYHOCTH O HAKJIOHHOW TpEITuHE
JIOJDKEH TIPOU3BOIUTHCS 10 OTTACHOMY HAKJIOHHOMY CEYEHUIO U3 YCIOBUS

M < M; + Mgy, + Mg s - (7.51)
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Momentr M B ycnoBum (7.52) ompenenserca OT BHEIIHEH HarpyskH,
pacIoON0KEHHON MO OJHY CTOPOHY OT PAacCMAaTPUBAEMOr0 HAKJIOHHOTO CEYEHUS,
OTHOCHUTEJNIBHO OCH, MNEPHNEHAUKYISIPHON K IUJIOCKOCTH JEWUCTBUS MOMEHTa U
MPOXOIAIIEH Yepe3 TOUKY MPUIIOKEHUS paBHOAeHCTBYIOMICH yeunuid Np B cokaToi
30HE.

s Nb
R sw Asu \A
swAsw h‘f
st Agu RSW As, inc
VI R. A
7, s s Zsur
4
Zsw
Tsw

Pucynok 7.11 — Cxema yCHJINH B CEYCHHH, HAKJIOHHOM K NPOAOJILHOM OCH
7KeJ1e300€TOHHOI0 JJIeMEHTA, IIPU pacyeTe ero 1o NPpoOYHOCTH Ha JAeiicTBHE U3rH0aloLIero
MOMEHTa

Mowmentsl Ms, Mgy 1 M inc OTIpeiesisitoTest Kak CyMMa MOMEHTOB OTHOCUTEIIBHO
TOW K€ OCH OT YCWUJIMA COOTBETCTBEHHO B MPOJIOJBHOW apMmaType, XOMYTaxX H
oTrudax, nepeceKaronux pacTIHYTYI0 30HY HAKJIOHHOTO CEYEHUSI.

[Ipu onpeneneHnn yCcuinm B apMarype, NepeceKaroed HaKJIOHHOE CEYCHHUE,
CJIeAyeT YUYUTHIBATh €€ AHKEPOBKY 32 HAKJIIOHHBIM CEUYECHHEM.

BricoTa ckaToil 30HbI 6€TOHA HAKIIOHHOTO CEYEHUS OTPEIEISCTCS U3 YCIOBUS
paBHOBeCHsS TMPOCKIMA YCUIMH B CKaTod 30HEe OeToHAa W B apmMarype,
MEPECEKAIONIEN PACTAHYTYIO 30HY HAKJIOHHOTO CEUYEHHS, Ha IPOJOJIBHYIO OCh
DJIEMEHTA.

Pacyer HaKJIOHHBIX CEYEHUM HA ACHUCTBME MOMEHTA IMPOU3BOAUTCS B MECTAxX
oOpbIBa WM OTruOa MPOAOJIBLHON apMaTyphl, a TaKkKe B MPUOTIOPHOMN 30HE OaNOK U
y CcBOOOJHOTO Kpasi koHcosiel. Kpome Toro, pacdeT HaKJIOHHBIX CEUEHHUM Ha
JeWCTBUE MOMEHTA MPOU3BOJUTCS B MECTaX PE3KOro M3MEHEHMsS KOH(Urypanuu
a5ieMeHTa (TIOAPE3KHU U T. 11.).

Ha npuomopHbIXx y4acTkax »3JeMEHTOB MOMEHT M;, BocnpuHUMaeMbli
MPOJIOJIBHOM apMaTypoH, MEPECEKAIOIIEN PACTAHYTYIO 30HY HAKJIIOHHOT'O CEYEHUS,
ompezensieTcs mo Gopmyne

M, = R;Agzg, (7.52)
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rae As — mioniaar CeYeHUs MPOJOJIbHOM apMaTyphl, MEPECEKaroNIe HAaKIOHHOE
CEUYECHUE;
Zs — pacCTOSIHUE OT PAaBHOJEWCTBYIOLIEH YCUINI B MPOJOJIBHOM apMarype 110
PaBHOJICUCTBYIOIIEH YCUIUN B C)KaTOM 30HE OETOHA.

[Ipy OTCYyTCTBMM y NpPOJOJBHON apMaTypbl AaHKEPOBKH PAaCUYETHBIE
COMPOTHUBJICHUS] apMaTyphbl PACTHKEHUIO Ry B MecTe nepecedeHust €10 HaKJIIOHHOTO
CEUYEHUS MPUHUMAIOTCSI CHUKEHHBIMU.

MowmeHT Mgy, BOCIPUHUMAEMBbII XOMYTaMU, HOPMaJIbHBIMHU K ITPOJI0JIBHON OCH
DJIEMEHTa, C PAaBHOMEPHBIM IIarOM B  MpPENeNax  PpPacTSIHYTOW  30HBI

paccMaTprUBaeMOTro HAKJIOHHOTO CEUEHHUsI, OTpeIensieTcs mo hopmyie
2
Cc

Ms,, = QSw?r (7.53)

rac qSW — YCHJIMC B XOMYTaX Ha CAWMHHLIY AJIMHBI 3JICMCHTA, OIIPCACIIACMOC II0
bopmye (7.45);

C — JaJIuHa IIPOCKI U HaI/I6OHee OITIACHOI'O HAKJIOHHOI'0O CCYCHHS Ha

IPOAOIBHYIO OCh DJIEMEHTA.

7.2.22 Tlpn pacdere TPOCTPAHCTBEHHBIX CEUCHHUM YCHIIMS OIMPEACIAIOTCS
HCXOJS U3 CIEAYIOIIUX YCIOBHM!

- COMPOTHUBIJICHNE OETOHA PACTSKEHHUIO PUHUMAETCS] PABHBIM HYJIIO;

- CXaTas 30HAa MPOCTPAHCTBEHHOTO CEUEHHUs YCIOBHO MPEICTaBISAETCS
IUTIOCKOCTBIO, PACHOJIOKEHHOW TOJ yrioM 0 K TpOAOJIBHOW OCH JJIEMEHTa, a
CONPOTHBIICHUE OCETOHA CXKATUIO — HamnpsHkeHusMu Ry Sin20, paBHOMEpHO
pacrnpeeIeHHbIMU 10 CKaTOW 30HE;

- pacTAruBaIOUIMe HANpPsOKEHUS B MPOAOJIBHOW M MOIMEPEYHOl apmaTtype,
NepeceKarolled pacTSHyTyl0 30HY pPacCMaTpUBaceMOro IMPOCTPAHCTBEHHOI'O
CEUEHHUs, MPUHUMAIOTCS PABHBIMU pacCUETHBIM compoTuBlIeHUsIM Rs u Ry
COOTBETCTBEHHO;

- HalpsDKEHHE B apMmarype, pacrlojOXEHHOW B CXKAaTOW 30HE, MPUHUMAETCS
paBHBIM Ry,

7.2.23 Ilpu pacueTe 2IeMEHTOB Ha KPYUCHHE C U3TUOOM JIOJKHO COOTIOAAThCS
yCIIOBUE

T < 0,1R,b*h, (7.54)
riae b, h — mmpuna u BeIcOTa Tpaneii sneMeHTa.

[Tpu sToM 3Hauenue Ry 11 6eToHa kiaccos Boinle B30 npuHuMaeTcs Kak J1uist
oerona kmnacca B30.

7.2.24 Pacuer 1Mo MPOYHOCTH MPOCTPAHCTBEHHBIX CEYCHHM (pUCyHOK 7.12)
JIOJIKEH MTPOU3BOIUTHCS U3 YCIOBHS
T < R A, Lrewd®

e (= 0,5%). (7.55)
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Pucynok 7.12 — Cxema ycHJIMi B IPOCTPAHCTBEHHOM CEYCHHUH 7Ke1e300€TOHHOI0 3JIeMEeHTa,
padoTalomero Ha U3rud ¢ Kpy4eHueM, NP pacyere ero Mo NPOYHOCTH

BricoTa cxatoil 30HbI X onpenessiercs no popmyie
R,A; — Ry A = Rybx . (7.56)

Pacyer momkeH MpPOM3BOAMTHCA NIl TPEX PACUETHBIX CXEM DPACIIONOKCHHS
C)KaTo# 30HBI O€TOHA MPOCTPAHCTBEHHOTO CEUCHUS:

1-s1 — y cxxkaTol oT u3ruba rpaHu 3neMenTa (pucyHok 7.13, a);

2-s — y TpaHH 3JEMEHTa, NapauIeIbHON TUIOCKOCTH JEHCTBUS M3rHOA0IIero
MoMeHTa (pucyHok 7.13, 6);

3-1 — y pacTsAHYTOH OT M3ruda rpaHu 3jaeMeHTa (pucyHok 7.13, ).

a) 0) 8) As

A's As
= //

A

—] 5

ho
R

t_
"
L

e

As b ho a

{22

a — y cKaTo# OT U3ruda rpaHu JIEMEeHTa; 6 — y TPaHH JIEMEHTa, MapajuIeIbHON MIIOCKOCTH
NecTBUS U3ru0aroIero MOMEHTA; 6 — y PacTSHYTOM OT U3ruda rpaHu dJeMeHTa

Pucynok 7.13 — Cxema pacnoJjioKeHUsI C;KaTOM 30HbI IPOCTPAHCTBEHHOI0 CeYeHUs!

B ¢opmynax (7.55) u (7.56):
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A;, As — momagM TMONEPEYHOTO CEUEHHS MPOJOJIBHOW apMaTyphl,
PACTOJIOKEHHOM J1J11 KOHKPETHOM PacCue€THOM CXE€MBbl COOTBETCTBEHHO B PACTSIHYTOM
U C)KaToM 30HaX;

b, h — mmpuna u BeIcOTa rpaHei 3JeMEHTa, COOTBETCTBEHHO MapalICIbHBIX U

NEePHEHANKYISAPHBIX K JIMHUM, OTPAHUYUBAIOIIEH CKATYIO 30HY OETOHY;

5 =—2 (7.57)

"~ 2h+b’
A==, (7.58)
rae C — JUIMHA TPOCKIUMHU JIMHWW, OTPAHUYMBAIONIEH CKaTylo 30HYy OeTOoHa, Ha
OPOAOJIBHYI0O OCh JJIEMEHTA; pacueT TMPOU3BOAUTCSA JJisi Hambolee
OITACHOTO 3HAYCHUS, OTIPEICIAEMOTO MTOCIIeIOBATEILHBIM PHOTMKECHUEM
U IIpuHEMaeMoro He 6ojee 2h+b.
B dbopmyine (7.55) 3HaueHUs & U Qg, XapaKTEPU3YIOLINE COOTHOIIEHNUE MEXKTY
nerctBytonuMu yewusimu T, M u Q, npunumarotcs:

IIpU OTCYTCTBUU M3rubaroniero Momenta: & =0 ¢, = 1;
. _ M
npu pacuete o 1-it cxeme: ®=— ¢, = 1;
. Qh
IIPH pacyeTe 1o 2-i cxeMme: =0 ¢, = 1+ e
. M
IIpY pacueTe no 3-il cxeme: ®e=—T ¢, = 1.

Kpytsmmit moment 7, uzrubarommii MoMeHT M u momepedHas cwia Q
IPUHUMAIOTCST B CEUCHUM, HOPMAIBHOM K TMPOJOJIBHOW OCH DJJIEMEHTA W
MPOXOMSIIEM Yepe3 IEHTP THKECTH CKAaTON 30HbI OETOHA MPOCTPAHCTBEHHOIO
CEUYEHUS.

3HadyeHus kodhduimeHTa @y, XapakTePU3YIOIIEr0 COOTHOIIEHUE MEXKIY
MONEPEYHOM U MPOAOIBLHON apMaTypamu, ONPEAEIIAIOTCs o Gpopmyiie

RSWASW b
(PW - ReAs ; ) (759)

rae Ag, — IUIONIaJb CEYEHHUS] OJHOr0 CTEPXKHS XOMYTa, PACHOJIOAKEHHOIO Y
pacTSHYTOM IpaHu, JIJIsl paCCMaTPUBAEMOUN pACUETHON CXEMBI;
S — PacCTOSTHUE MEXY YKa3aHHBIMU BBIIIE XOMYTAMHU.
[Ipu 3TOM 3HAUEHUA Py IPUHUMAKOTCS:

0,5
HE MCHEC @, \1iny = W' (7.60)
U He Ooiee ¢ =15(1-M/M,), (7.61)

w,max
riae M — usrubaromumii MOMEHT, MPUHUMAEMbIN 171 2-i CXEMbI PaBHBIM HYJIIO, JIJIS
3-if CXeMBbI — CO 3HAKOM «MHHYCY;
My — npenenbHbIl M3rHOAIOMIMA MOMEHT, BOCHPHUHHMAEMbIi HOPMaJbHBIM
CEYCHHEM DJIEMEHTA.

Ecnmu 3nauenue @y, moacuutanHoe mo dopmyne (7.59), MeHbIIE Qwmin, TO
3HaueHue ycwius R Ag, BBogumoe B Gopmyibl (7.95) u (7.56), ymMHOXKaeTcsl Ha
OTHOIICHHE Qw / Ow,min.

B ciydae, xoraa BBIIOJIHSIETCS YCIOBUE

T <0,5Q, (7.62)
BMECTO pacuera o 2-il cxeme IpOU3BOJUTCS PACUET U3 YCIOBUS
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Q< Qu+0 -2 (7.63)
B dbopmymnax (7.62) u (7.63):
b — mmpuHA rpaHu cedeHUs, MEPICHIUKYIIPHON K IJIOCKOCTH M3THOA;
QswtQp — onpenensitores cormmacuo 7.2.17.
7.2.25 ITpu pacyeTe Ha MECTHOE C)KaTHe (CMSATHE) DJIEMEHTOB 0€3 TOTIEPEYHOTO
apMHUPOBAHUS JIOJDKHO YJIOBJIETBOPSITHCS YCIOBUE
N < WRb,locAlocl ) (7-64)
rae N — mpoJiosibHas CKUMaroiasi Cuiia OT MECTHOM Harpy3Ku;
Ajoc1 — IIOMAab cMATUsS (pUCYHOK 7.14);
Vv — K03hGUIMEHT, 3aBUCSIIUA OT XapakKTepa paclpeesieHus] MECTHON
HaArpy3KH MO IJIOMIAU CMSATUS U TpUHUMaeMbIil paBHbIM 0,75.
Rp.loc — pacueTHOE 3HaY€HHE COMPOTUBIICHUS OETOHA CMSTHIO, ONPEILISIEMOE 110
dbopmyie
Rp,ioc = 0, Ry, (7.65)
riae aogp > 1,0;
o = 1,0 m1s 6eToHa Ki1acca HiKke B25;

R
o= 13,5% st 6eToHa Kiacca B25 u Bhimie;
b

¢, = 3\/ Ajocz/Aroct »

HO He 0oJiee CIenyIONINX 3HAYCHHI:

IpU CXeMe TPUIIOKEHUsT Harpys3ku (pucyHok 7.14, a, 6, 2, €) u s 6eToHa
KJIACCOB:

BoIlIE B7,5 — 2,5;

B3.,5; B5; B7,5 - 1,5;

B2,5 n ke — 1,2;

IpU CXeMe MPUIIOKEHUS Harpy3Ku (pUCYHOK 7.14, 6, 0, orc)

HE3aBHUCUMO OT Kj1acca 0etona — 1,0.

Rp, Rpt — IpUHUMAIOTCS KaK JijIsi OETOHHBIX KOHCTPYKIMIA (yHKT 6 Tabwmim! b.1);
Aloc2 — pacdeTHas TUIOMIAIb CMATHS, OTpenessiemas coryacHo 7.2.26.

7.2.26 B pacuetHyro miomanb Az BKIIFOYAETCS y4aCTOK, CAMMETPUYHBIN 110
OTHOIICHHIO K TUIOMIATN CMATHUS (PUCYHOK 7.14).

[Tpu 3TOM JOJIKHBI BBITTOTHITELCS CICIYIONINE YCITOBHUS

- IPX MECTHOM Harpy3Ke Mo Bcel MMPHUHE JIeMeHTa D B pacueTHYO II0IIa1b
BKJIIOYAETCS YIaCTOK JJTMHON He 0ojiee D B KaKIyI0 CTOPOHY OT MPaHHUIIbl MECTHOM
Harpysku (pucyHok 7.14, a);

- IPU MECTHOM KpaeBOM HArpy3Ke IO BCEH LIMPUHE JJIEMEHTA pPACUETHas
wiomazab Ajocz paBHa TUTOMAANA CMATHS Ajocr (prCYHOK 7.14, 6);

- TIpM MECTHOW Harpy3ke B MeCTaxX OMHpPaHHs KOHIIOB MPOTOHOB M 0ajoK B
pPacCYeTHYIO IUIONIA/(b BKJIFOYACTCS yYaCTOK ITUPUHOW, PABHOW TIIyOWHE 3a/IeTKU
MIPOTOHA WM OaTKU, U JUTMHOM He 00JIee pacCTOSHHS MEXTy CepeIuHaAMU TIPOJIETOB,
IPHUMBIKAIOIUX K Oanke (pucyHok 7.14, 6);

- €CITM PaCCTOSIHHE MEXTy OallkaMH TPEBBIIIACT JBOWHYIO ITUPUHY DJIEMEHTA,
JUTMHA PacUYeTHOM IUTOIIAIN OTIPEACISICTCS KaK CyMMa IITMPHUHBI 0aIKW ¥ YIBOCHHON
IIMPHUHBI 3JIeMeHTa (pUCYHOK 7.14, 2);
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- IIPH MECTHOW KpaeBOW HArpy3ke Ha yroja sjemeHrta (pucyHok 7.14, 0)
pacueTHas Iomaab Aoz paBHA IIOWAANA CMATHUS Aloct;

- [IPY MECTHOW HArpy3Ke, IPUII0KEHHON Ha YaCTH JUJIMHBI U IIMPUHBI 2JIEMEHTA,
pacdeTHas IUIOIAJb MPUHUMAETCS COINIacHO pUCYHKY /.14, e. llpu Hanmnuuu
HECKOJIbKMX Harpy30K YKa3aHHOTO THUIIA, PACUETHBIE IUIOLIAJAW OIPAHWYMBAIOTCS
JUHUSAMH, TPOXOJALUIMMHU YEpe3 CEPEIHMHY pACCTOSHUM MEXIy TOYKaMU
IIPWIOKEHUS ABYX COCETHUX HArpys3ok;

- IPU MECTHOM KpaeBOW HArpys3Ke, pACHOJIOKEHHOM B Ipelenax BBICTyNa
CTEHBI (MUJISACTPBI) WM MPOCTEHKA TABPOBOI'O CEUEHHMsI, pacyeTHas Iomanb Ao
paBHa rromaan cMIThs Ajoca (prucyHok 7.14, orc);

- TIPU OTPEJICIICHUN PACUETHOW IJIOMIAAM JIJIsi CEYCHUU CIIOKHOU (OpMBI HE
JOJDKHBI YYUTBIBAaThCSl YYACTKH, CBSI3b KOTOPBIX C 3arpy’KEHHBIM y4YaCTKOM HE

oOecrieueHa ¢ He0OXOIUMOH HaJIe)KHOCTBIO (pUCYHOK 7.14, u).

[Ipumeyuanue— Ilpu MecTHOIH Harpy3ke OT OajioK, MPOTOHOB, TMEPEMBIYEK M APYTHX DJIEMEHTOB,
paboTarommx Ha M3ru0, ydnThIBacMas B pacdere IIyOMHA OMOpHI MpH onpeneiaeHuH Ajpcy B Ajocz IPUHAMAETCS HE
6osee 20 cm.

7.2.27 Pacuer Ha MpoJaB/IMBaHHE IUIMTHBIX KOHCTPYKUUU (0€3 momepedHoi
apMaTypbl) OT JEUCTBUS CHJI, pABHOMEPHO PAacHpe/IeICHHbIX Ha OrpaHUYEHHOU
IUIOIIAAM, TOJKEH TPOU3BOAUTHCS U3 YCIOBUS

F < aRpium by, (7.66)
rne F — npoxasnuBaromas cuia;
o — kodhurment, npuaumaembiit paBasiM 0,80;

Un — cpeaHeapuPMETHUYECKOE 3HAYECHUU NEPUMETPOB BEPXHETO W HHXKHETO
OCHOBAaHWI MHpaMHJIbl, 00Opa3yroUIeiics Npyu MPOJABIMBAHUMU B Ipeneax
paboueil BLICOTHI CEUCHUS.

[Tpu onpenenenuu Uy u F mpennonaraercs, 4To MpoJ1aBIMBaHUE MPOUCXOIUT
1m0 OOKOBOW MOBEPXHOCTH MUPAMHJIbI, MEHBIIUM OCHOBAHHEM KOTOPOM CIYXHUT
IJIOLIAAL JAEUCTBUS MPOJABIMBAIOIIECH CUJIbI, & OOKOBBIE I'PAHU HAKJIOHEHBI MO
yriioM 45° k ropusoHTamu (pucyHok 7.15, a).

[IponaBnuBaromias cuina F mpuHuMaercs paBHOW cuiie, JEHCTBYIOIIEH Ha
NUpaMUy MPOAABIMBAHUSA, 3a BBIYETOM HArpy30K, MPWJIOKEHHBIX K OOJbLIEMY
OCHOBAHUIO MUPAMUJBI MPOJABIUBAHUS (CUMTAsi MO IJIOCKOCTH PACIIONIOKEHHUS
pacTSIHYTOW apMaTypbl) U CONPOTHUBIISIFOIIMXCS POIaBIMBAHUIO.

Ecnu cxema onMpaHus TakoBa, YTO MPOAABIMBAHUE MPOUCXOAUT TOJBKO I10
MOBEPXHOCTHU MUPAMHUJIBI C YTJIOM HaKJIOHa OOKOBBIX rpaHelt Oosee 45° (Hanpumep,
B CBalHBIX POCTBEpPKax, pUCYHOK 7.15, 6), mpaBas uacth (opmynsr (7.68)
onpeznensieTcss Aid (PakTUYECKOW MUpaMUIbl MPOJABIMBAHUS C YMHOXKEHHEM Ha
ho/c. TIpu 5TOM 3HaUEHHUE HECYIIEH CIIOCOOHOCTH MPUHMUMAETCS He 0oJiee 3HAYCHUS,
COOTBeTCTBYIOMIEro mupamuzae npu C = 0,4ho, Tae C — IIMHA TOPH3OHTAIBHOMN
MPOEKIMU OOKOBOW IpaHU MUPAMUIBI IPOIABIUBAHUS.
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a)

a — TIpY MECTHOM Harpy3Ke 0 Bcell IMIMPUHE 3JIEMEHTA; 6 — IIPU MECTHOM KpaeBo# Harpyske 1o
BCEH LIMPUHE JIIEMEHTA; 6, 2 — IIPU MECTHOU HArpy3Ke B MECTaxX OMMPAHUS KOHIIOB IIPOIOHOB U
0aJ0K; 0 — IIpU MECTHON KPAaeBOil Harpy3Ke Ha yroj 2JIEMEHTa; e — P MECTHOHN Harpyske,
IIPUJIOKEHHOM Ha YaCTH JUIMHBI U IIMPHUHBI JJIEMEHTA; [IPU MECTHOM KpaeBOU Harpyske,
PAaCIIOJIOKEHHOM B IIpeiesiaX BbICTYIIAa CTEHBI WIIN ITPOCTEHKA; JfC — TP MECTHOM KpaeBOU
Harpyske, pactoj0oXeHHOH B Ipe/enax BbICTyIa CTeHbI (MMISACTPHI); ¢ — CEYCHUHN CIIOKHON
(hopMmbI;

1 — nomaab cMATHS; 2 — pacuyeTHas IJIOUIa b CMATHS; 3 — MUHUMAJIbHas 30Ha apMUPOBAHUS
CeTKaMH

Pucynok 7.14 — Cxembl JIs1 pacueTa xej1e300eTOHHBIX 3JIEMEHTOB Ha MeCTHOe C:KaThe

40



CMn351.1325800.2017

a — TIpY HaKJIOHEe OOKOBBIX I'paHel MUpaMUIbl TPOAABIUBAHUS 1O yrioM 45°; 6 — 1o ke, 6osee
45°

Pucynok 7.15 — Cxembl Il pacyeTa Kej1e300e TOHHbIX 3JIEMEHTOB Ha NMPO/JABJIMBaHHe

[Ipu ycraHoBke B TMpejenax MNUPaMUIbl NPOJABIMBAHUS XOMYTOB,

HOPMAJIBHBIX K TUIOCKOCTH TUTHTHI, pacueT JOHKEH MPOU3BOUTHCS U3 YCIOBUS

F <F, +0,8FE,,, (7.67)
HO He Oonee 2F,. Yceunue Fp mpuHIMaeTcst paBHBIM ITpaBoi yacTH ycinosus (7.66),
a Fsy ompenmensercs Kak cyMMa BCEX IONEPEYHBIX YCHIIMH, BOCIPUHUMACMBIX
XOMYTaMH,  TIEPECEKAIOIMMU  OOKOBBIE  TpPaHW  pPACUYETHOM  TMHUPAMUIBI
MPOJIaBIMBaHMs, 110 (OpMyJTIe

Fow = X RswAsw » (7.68)
rjae Ry HE T0HKHO MPEBBIIATh 3HAUEHUS, COOTBETCTBYIOIIETO apMaType Kiiacca A-
l.

[Ipu ydere momepedyHoi apmarypsl 3HaueHue Fgy MODKHO OBITH HE MEHee
0,5Fy.

[Ipn pacmoyioKEHMHM XOMYTOB Ha OTrPAaHWUYEHHOM Y4YacTKe BOJM3HU
COCpPEIOTOYEHHOTO  Tpy3a  TIPOW3BOAUTCS  JOTIOJHUTENBHBIM  pacueT Ha
MPOJIaBIIMBAHUE MUPAMUIBI C BEPXHUM OCHOBAHUEM, PACIIOJIOKEHHBIM 110 KOHTYPY
ydJacTKa ¢ MOMepeyHor apMaTypoi, u3 yciosus (7.66).

[Tonepeunas apmaTypa JOJDKHA COOTBETCTBOBAThH TpeboBanusim 10.6.8.

Pacuer Ha npojaBivBaHue MIUT NepekpbITUs BeINoJHOT 110 CIT 63.13330.

7.2.28 Pacuer xene300eTOHHBIX 2JIEMEHTOB HA OTPHIB OT JACHCTBUS HArPY3KH,
MPUJIOKEHHOM K X HMXKHEH TpaHU WM B MPeJIeNiaX BBICOTHI UX CEYEHUN (PUCYHOK
7.16), 10KEH MPOU3BOAMTHCS U3 YCIOBUS

F(l - Z_Z) < Z RSWASW’ (7-69)

rae F — orpeiBaromias cuia;
hs — paccTosiHrEe OT YPOBHS Iepeaun OTPHIBAIOIICH CHJIBI Ha DJIEMEHT 10 IIEHTpa
TSYKECTH CEUEHUS TPOJIOJIBLHON apMaTyphl;
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Y. RsAg, — CyMMa TIONEPEYHBIX YCHJIHMH, BOCIPHHUMAEMBIX XOMYTaMH,
YCTaHABJIMBAEMbIMU JTOIIOJTHUTEIBHO 110 JUJIMHE 30HBI OTPBIBA, d,paBHOMN
a=2hs+0b, (7.70)

371eCh b — MMpHHA TUIOMAAKH TTepeaud OTPHIBAIOIICH CHITBL.

RN

/ F

Pucynok 7.16 — Cxema i1 pacyeTa Kejie300eTOHHBIX 3JIEMEHTOB HA OTPbIB

3HaveHus s 1 b yctaHaBIMBarOTCS B 3aBUCHMOCTH OT XapaKTepa M yCJIOBUH
IPUJIOKEHUS OTPBIBAIOIIEH HAIPY3KU Ha AJIEMEHT (Yepe3 KOHCOIH, IPUMBIKAIOIIHE
AIIEMEHTHI U JIp.).

7.2.29 PacueT aHKepOB, IPUBAPEHHBIX BTABP K MIOCKUM JIEMEHTAM CTaIbHBIX
3aKJaHBIX JeTajlie, Ha JeHCTBUE H3THOAIONIUX MOMEHTOB, HOPMAJIBHBIX U
CABUTAIONINX CHUJI OT CTATHYECKOW HAarpy3KH, pacloIOKEHHBIX B OJHOW IJIOCKOCTH
CUMMETPHUU C 3aKJIAAHON JeTanbio (pUCYHOK 7.17), MOIKEH MPOW3BOAMUTHCS MO

bopmyie
2
1,1 N2, +(%2n)
Ao = , (7.71)
Rs
rne Aan — CyMMapHas IUIOIIA[b TIOTIEPEYHOTO CEUYCHHUS aHKEPOB HamoOoJjee
HaIPSHKEHHOTO PSJIa;
Nan — HauOosbllee pacTATUBAKOIIEE YCHJIME B OJHOM psly aHKEPOB,
omnpenesieMoe no Gpopmyre
M N
Nyp =—+—, (7.72)
Z Nan
Qan — cHBWramwInee ycuiue, MPUXOJAIIEecs Ha OJUH Pl aHKEPOB,
ompenensieMoe 1o Ghopmyse
_ Q—0,3Ngn
Qun = e, (7.73)
, an
N, — HanbobIIIee CKMMAIOIIEE YCUIIHE B OJTHOM PSITy aHKEPOB, ONIPeIesiieMoe
o gopmyiie
\ M N
Ny =———. (7.74)
zZ Nan
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Pucynok 7.17 — Cxema ycuJami, 1eliCTBYIOIIMX HA 3aKJIAHYIO 1eTAJIb

B ¢opmynax (7.71)—(7.74):

M, N, Q — cOOTBETCTBEHHO M3rHOAIOIINI MOMEHT, HOPMaJIbHASI U CIIBUTAOIIIASI
CUJIbL, IEMCTBYIONINE HA 3aKJIAJHYIO IeTalb. MOMEHT ONpENEseTCsl OTHOCUTEIBHO
OCH, PAaCHOJIOKEHHON B IJIOCKOCTH HAPYKHOW T'paHW IJIACTUHBI U MPOXOJSIIEH
4yepe3 LEHTP TAKECTH BCEX aHKEPOB;

Nan — YKCIIO PSAAOB AaHKEPOB BIOJIb HAIIPABIICHUS CIIBUTAIOLIEH CUJIBL, €CIIU HE
oOecrieunBaeTCs paBHOMEpHas Tiepenada cABUTaromiedl cwibl Q Ha Bce psaabl
aHKEpOB, TO TIPH OMPECICHNUN CABUTAOMET0 yeuius Qan yIUTHIBaeTCS HE Ooliee
YETBIPEX PSAIOB;

Z — pacCTOsTHUE MEXly KpallHUMU PsiaMU aHKEPOB,;

A — K03(h(ULIMEHT, OnpeneNsieMblil 111 aHKEPHBIX CTEPKHEH AuamMeTpoM 8§ —
25 mm aiig 6etoHa kinaccoB B12,5-B30 no dopmyie

4,753/Rp,
- (1+0,15Aan1)\/R_SB ! (7.75)
HO TIpUHUMaeMbIil He 6osee 0,7 HOpMHUpPYEMOU MPOYHOCTH; Il O€TOHA KJIACCOB
Beilre B30 — xak it kimacca B30;
re Aani — IUIOIIAb AHKEPHOTO CTEPKHS HanbOoJIee HAPSKEHHOTO Psijia, CM2;
B — xoaddummeHt, npuHUMaeMblidi paBHBIM pn/2400, (pm — cpemHss
IJIOTHOCTH O€TOHA, KI/M3);

O — K03 GUIIMEHT, onpeesieMbIit 10 hopmMyIie
1

0= = (7.76)
HO IIpYHUMaeMbIil He MeHee 0,15;
roe w = 0,3 % npu Nan>0 (mprokatue);

N '
o = 06 o 1pH N'an<O (HET mnpwxaTus); €ClIM B aHKEpaxX OTCYTCTBYIOT

pacTsaruBaromye ycuius, kodgpuuueHt o npuaumaercs paBHbiM 1,0.
[Inomans ceueHrs aHKEPOB OCTAIBHBIX PSAOB JIOJKHA MPUHUMATHCS PABHOM
IUIOLIAM CEYCHUSI aHKEPOB HanOoJiee HAMPSKEHHOTO psija.
B dopmynax (7.72) u (7.74) HOpMaJIbHOE YCUIIME CUUTACTCS MOJIOKUTEIBHBIM,

€CJIM HaMpaBJIEHO OT 3aKJIaHOM aetanu (pucyHok /.17), u oTpunaTeabHbIM — €Clin
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HampasieHa K Heil. B cioywasx, korna HopmanbHble yerudst Nan 1 N'an, a Taxxke
capuratomiee ycuaue Qan mpu BeruucieHuu mo dpopmynam (7.71)—(7.73) nonyyaror
oTpHIlaTelbHble 3HaYeHHs, B Gopmynax (7.71)—(7.72) u (7.76) ux NpUHAMAIOT
paBHbIMU HYII0. KpoMme Toro, eciiu Na, mosydaet oTpuiiaTesibHOE 3HaY€HUE, TO B
dbopmyne (7.73) mpunumaetcst Nap=N.

[Ipu pacnosnoxkeHuu 3aKjIagHOW JIeTaldu Ha BepxHeHl (mpu OETOHHPOBAHUM)
MOBEPXHOCTU m3Aenust kodpduiment A ymenbinaerca Ha 20 %, a 3HaueHue N'a,
NPUHUMAETCS PAaBHBIM HYJIIO.

7.2.30 B 3axmamHO¥W AeTanm ¢ aHKEpaMH, MPUBAPEHHBIMH BHAXJIECTKY IO
yraoMm ot 15° po 30°, HakJIOHHBIE aHKEpPhl PACCUMTHIBAIOTCA HA JIEWCTBHE
casuratomeit cunsl (mpu Q > N, rie N — oTpriBatoias cuia) mo popmyie

Aanjinc = u OI::;Nan ) (7.77)

rae Aaninc — CyMMapHasi IJI0I1a/1b MONEPEYHOT0 CEUCHUS HAKJIOHHBIX aHKEPOB;
Nan — cm. 7.2.29.

[Ipu 3TOM TOJKHBI YCTAHABIMBATHCSI HOPMAJIbHBIE aHKEPbI, PACCUUTHIBAEMbIC
o popmyie (7.71) mpu A = 1,0 u ipu 3HadeHUAX Qan, paBHBIX 0,1 caBUTaRONMIErO
YCHIIUSA, oTpeiessieMoro mo gpopmyie (7.73).

7.2.31 KoHCTpyKITHS CBapHBIX 3aKJIAQIHBIX JETajel ¢ MPUBAPEHHBIMU K HUM
AJIEMEHTAMM, [EpPEJAOIIMMU  HArpy3Ky Ha 3akjajgHble JIeTalld, JOJDKHA
oOecrieuynBaTh BKJIIOYEHHE B pPabOTy aHKEPHBIX CTEPKHEH B COOTBETCTBUM C
IPUHATON pPacUYeTHOM CXeMOU. BHellHHWe 3JIeMEHThl 3aKJIaJHBbIX ACTajJed U HX
CBapHblEe coenuHeHus paccuutbiBatoTcs corsmacHo CIT 16.13330. Ilpu pacuere
IacTUH ¥ (acOHHOTO MpoKaTa Ha OTPHIBAIOIIYIO CUJITy MPUHUMAETCS, YTO OHU
HIAPHUPHO COEJMHEHbl C HOPMaJbHBIMU aHKEPHBIMH CTEepKHAMU. Kpome Toro,
TOJIIMHA [UIACTUHBI { pacyeTHON 3aKJIAHOM NETAIH, K KOTOPOW MPUBAPUBAKOTCSA
BTaBP aHKEPHI, JOJKHA TPOBEPATHCS U3 YCIOBUS

t > 0,25d,, -, (7.78)
Rsq
rie Oan — JMaMETp aHKEPHOTO CTEPIKHS, TPEOYEeMBIi 10 pacueTy;
Rsq — pacueTHOE COIPOTUBIIEHHE CTAlIM Ha cpe3, npuHuMaemoe corimacHo CII
16.13330.

[Ipy mpuMeHEeHUU CBapHBIX COEAMHEHHI, 00eCIeUnBaOMIMNX OOJIBIIYIO 30HY
BKJIFOUEHMS JIACTUHBI B pa0OTy MPHU BBIPHIBAHUU W3 HEE AHKEPHOTO CTEPKHA, U
COOTBETCTBYIOIIEM OOOCHOBAaHMM BO3MOXKHA KOPPEKTHPOBKa (opmyibl (7.77) mis
TaKUX CBAPHBIX COETMHEHMIA.

TommmHa IUIACTHHBI JIOJDKHA TAaK)KE COOTBETCTBOBATH TEXHOJOTMYECKUM
TpeOOBAHMSM TIO CBapKe.

8 Pacuer 3/IeMeHTOB :XKej1e300eTOHHBIX KOHCTPYKIMH MO NpeaebHbIM

COCTOSTHMSIM BTOPO#i rpynnbI

8.1 Pacuer eJie300eTOHHBIX JIEMEHTOB 110 00PA30BAHUIO TPEIHH

8.1.1 JKene300eTOHHBIE 3JIEMEHTHI PACCUUTHIBAOTCS 110 00PAa30BaHUIO TPELIUH
HOPMAJIBHBIX U HAKJIOHHBIX K MPOJ0JIBHON OCH AJIEMEHTA.
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8.1.2 VYcunms, BOCIpUHUMAeMble HOPMAJIbHBIMH K TPOJOJIBHOW OCH
CCUCHHMSIMHU TMpU OO0pa30BaHUU TPEIIUH [JIi U3rHOaeMbIX, PACTSIHYTBIX U
BHEIICHTPEHHO CXKaThIX KeJI€300€TOHHBIX 3JIEMEHTOB OMPENEISIIOTCS UCXOJs U3
CJIEIYIOUIUX MOJOKEHUN:

- ceueHus nocie aedopmalii 0CTaloTCs MIOCKUMY;

- HanOoJbllIee OTHOCUTENIbHOE YIJIMHEHHUE KPaHEro pacTSIHYTOTO BOJIOKHA
OeToHa paBHO 2Ry ser /Ep;

- HaIpsHKEHUS B OETOHE CKATOM 30HBI (ITPHU HAJTMYHH ) OTIPEIEIISIOTCS C YUETOM
yOPYrUX WM HEeynpyrux nedopmaruii 0eToHa, MpU 3TOM HAIMYUE HEYNPYTHX
nedopMaIuil YIUTHIBACTCSI YMEHBIICHUEM sIpoBoro paccrosaus I (8.1.4);

- HampsDKeHUsT B OETOHE pacTSIHYTOM 30HBI pacHpelesieHbl paBHOMEPHO U
PaBHBI 3HAYECHUIO Ryt sor;

- HAmpsDKEHUST B apMaType paBHBI aireOpanveckod CyMMe HampsOKeHHH,
COOTBETCTBYIOIIMX MpHUpAIICHUIO Jepopmariuii  OKpyxkKaromero OeToHa, U
HaIpsHKEHUH, BBI3BAHHBIX YCAJKOM U MOJ3YYECThIO OETOHA.

8.1.3 Pacuer »71eMEHTOB MpHU MEHTPAIHHOM pacTsokeHuu cuioil N 1omkeH
MIPOU3BOIUTHCS U3 YCIOBHS

N < Nere (8-1)
rie Nere — ycuine, BOCIPUHUMAEMOE CEUEHHEM, HOPMAIbHBIM K MPOJI0JIBLHON OCU
AJIEMEHTAa, IPU 00pa30BaHUM TPEILUH U orpeensieMoe o hopmylie

Nere = Rpgser(A + 204), (8.2)

ES
e a = .
8.1.4 Pacuer u3rnbaemMbIx BHELIEHTPEHHO CXAaThIX, @ TAKXKE BHELIEHTPEHHO
PACTSHYTHIX 3JIEMEHTOB MO OOPA30BAHUIO TPEUIUH MPOU3BOJUTCS U3 YCIOBUS
M, < My, (8-3)
rie My — MOMEHT BHEIIHHX CHJI, PAacHOJIO)KEHHBIX 10 OAHY CTOPOHY OT
paccMaTpuBaEMOI0 CEYEHMS, OTHOCUTEIBHO OCH, Iapaule]IbHON
HYJICBOM JIMHUM W TPOXOJISIIECH dYepe3 sIAPOBYIO TOYKY, Haubosee
YAQJICHHYIO OT PACTSAHYTOW 30HBI, TPEIIMHOOOpPAa30BAHHUE KOTOPOM
MIPOBEPSIETCS;
Mcrc — MOMEHT, BOCHPUHUMAEMbIA CEYEHHEM, HOPMAJIbHBIM K MPOI0IBHOM OCH
aJIeMeHTa, MpY 00pa30BAHUM TPELIMH U ONpenessieMblid o popmyiie

Mg = Rbt,seerl + Mrp ) (8.4)
31ecb My, — MOMEHT ycuiHsi P OTHOCUTENBHO TOM 7K€ OCH, UTO U IIPH OIPEAEIICHUN
M;; 3HaK MOMEHTa ONpeIeAeTCA HAIPaBICHUEM BPAILICHUS (KILTIOC) —
KOT'JIa HallpaBJIeHUs BpallleHus: MOMEeHTOB My, 1 M, IpOTHBOIIOJIOKHBI,
«MHUHYC» — KOTJ]a HalpaBJICHUs COBIAJIAIOT).

Yeunue P paccMaTpuBalOT KaK  BHEIIHIOW — PACTATUBAIOIIYIO  CHIY,
onpenensemyro 1o dopmyne (9.8), npuHumas HanpsKEHUs] Gs U GOs B
HEHaIpsraeMol apmaType UYHCIEHHO PaBHBIMU 3HAYEHUSIM TOTEPh OT YCAIKU
OetoHa 1o myHKTy 8 Tabnuusl 9.1 (kak Ay apMaTypbl, HATSTUBAEMOM HA YIIOPHI).

3nauenue M, onpenensercs o popmyre

JUTs U3rubaeMbIX 31eMeHTOB (pucyHok 8.1, a)
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M, =M; (8.5)
JUISL BHELIGHTPEHHO C)KATBIX DJIEMEHTOB (pUCYHOK 8.1, 6)
M, = N(ey —1); (8.6)
JUTSL BHEIICHTPCHHO PACTAHYTHIX 3JIEMEHTOB (prUCyHOK 8.1, 6)
M, =N(ey+T71). (8.7)

3nauenust My, ompenenstoTest:

IpU pacdeTe Mo OOpa30BAHUIO TPEIIMH B 30HE CCUCHHS, PACTSIHYTOH OT
JCWCTBYSI BHEIIIHUX HArpy30K, HO CYKATOM OT NEHCTBUS YCHIIUS TPEIBAPUTEIHLHOTO
oOxartus (pucyHok 8.2), o popmyie

M,, = P(eo, +7); (8.8)

npyu pacueTe 1Mo OOpa30BaHUIO TPEUIMH B 30HE CEUCHHS, PACTSIHYTOH OT
JEWCTBUS yCHITHS TIPEIBAPUTEIBHOTO 00kaTus (pUCyHOK 8.2), o dopmyre

M., = P(eop — r) : (8.9)

N
il

YRR ERA i > <" .
2 \ 7 & 2 . 2l
< g e lagd®
i S | -
— | = i -1 17 [= F
4 . Rbt,ser As <N Rbt,ser
0 g » N
R
SR :j
(A = 5 :ji
2 | 7;% $
= on
] A
As R

bt,ser

a—1pua I/I3FI/I6C; 0— IIpU BHCOCHTPCHHOM CKaTUH; 6 — IIPHU BHCIICHTPCHHOM PACTAXKCHUU, 1-
AApoBas TOYKa, 2— HEHTP TAXKCCTHU NPUBECACHHOIO CCUCHUA

Pucynok 8.1 — CxemMbl yCHUINI U YTIIOPHI HANPSKEHUH B MONEPEYHOM CeYeHHH dJIeMeHTa

NPH pacyeTe ero 1no 00pa3oBaHMIO TPELINH, HOPMAJIbHBIX K IIPOA0JIbHOI OCH 3JIEMEHTAa, B
30He CEYCHUsI, PACTAHYTOM OT AeCTBHS BHEIIHNUX HATPY30K
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A's Rbt,ser
il =G
i iy
271 « g 3| 2 e
147
5 P
As

1 — sapoBas Touka; 2 — NEHTP TSHKECTU MIPUBEICHHOTO CEUCHUS

Pucynok 8.2 — Cxema ycuiuii M 310pa HaNpsizKeHUH B MONEPEYHOM CeYeHHMH dJIeMeHTa NpU
pacuere ero 1no 00pa3oBaHNI0 TPEIMH, HOPMAJbHBIX K NPOI0JIbHOI O0CH 3JIeMeHTAa, B 30He
cevyeHUsl, PACTSAHYTOM OT AeficTBUS YCHJIUS NMPeIBAPUTEIHLHOI0 00KATHSA

B ¢opmynax (8.6)—(8.9):

I' — paCCTOSTHHE OT IICHTPA TSHKECTH MPUBEJACHHOTO CEYCHHUS JI0 SIIPOBOM TOUKH,
HauOosee yOANCHHOW OT pacTSIHYTOW 30HBI, TPEUMHOOOpPA30BAHUE KOTOPOI
TIPOBEPSIETCSL.

3HaYeHHE I ONIPEICIIACTCS ISl SJIEMEHTOB:

BHEIICHTPEHHO PACTSIHYTHIX, €CIIH BBITOIHICTCS YCIOBHE

N<P, (8.10)
o gopmyiie
Wre
r = (I)Te;l ; (811)
BHEIICHTPEHHO PACTSIHYTHIX 1O (hopMmyIie
_ Wpl
r= A+2a(As+As)’ (8.12)
U3rudaemMeIx 1Mo Gpopmyiie
r = Yred (8.13)
Ared
B ¢opmynax (8.11) u (8.12):
¢=16-", (8.14)

HO puHuUMaetcs He meHee 0,7 u He 6onee 1,0;

I7ic 0, — MaKCHUMaJIbHO HANpsDKCHHE B C)KaTOM OETOHE OT BHENTHEH HArpy3KH U
yCWINSI TPEIBAPUTEIHHOTO HAMPSHKEHUS, BBIYUCISIEMOE KakK  JUIs
yIOPYToro Teja Mo MPUBEIEHHOMY CEUCHUIO;

Wi — onpenensercs no 8.1.5;

E .
0. = —* — OTHOIUEHHE COOTBETCTBYIOIIMX MOJYJICH YNMPYTOCTH apMaTyphl Es n
b

oeroHa £y,

8.1.5 MoMeHT CONpOTUBICHUS MPUBEACHHOTO CEUYEHUsl [UIsl KpalHero
PacTsHYTOr0 BOJIOKHA (C y4eTOM HEYIpYrux aedopmanuii pacTssHyToro 6erona) Wy
ONpPENENSIETCS B MNPEAIOJIOKEHUN OTCYTCTBHS MpoaosibHOW cwiibl N W ycuius
npeaBapuTensHOro ooxkatus P mo ¢popmyiie
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_ 2(Ipotalsgtalgy)

Wy = — + Spo - (8.15)
[lonoxeHue HyJIEBOU JINHUU ONPENEIIAETCS U3 YCIOBUSA
Spo + 0Shy — 0Sgy = L=DAbe (8.16)

2
8.1.6 B KOHCTPYKIMIX, apMUPOBAHHBIX MPEABAPUTEIHHO HAMPSKEHHBIMU

AieMEeHTaMHu (Harpumep, Opyckamu), Mpy ONpeIeICHUH YCUITUN, BOCIPUHUMAEMbBIX
CEUCHMSIMU TpU OO0pa30BaHUM TPEIIMH B MPEABAPUTEIBHO HANPSKEHHbIX
AJIEMEHTaX, IUIOIA b CEYEHHsS PACTSIHYTOM 30HBI O€TOHAa, HE TMoJBepraemas
peIBapUTEIILHOMY HAINPSHKEHUIO, B pacyeTe HE YUUTHIBACTCS.

8.1.7 Ilpu mnpoBepke BO3MOXXHOCTH HCUEPIIAaHUSI HECYIIeH CIOCOOHOCTH
OJTHOBPEMEHHO ¢ 00pa3oBanueM TperiuH (5.8) ycunne, BOCIpUHIMAaeMOE CCUCHHEM
pu 00pa30BaHMM TPEIIUH, onpenenseTrcs mo Gopmynam (8.2) u (8.4) ¢ 3aMmeHoMH
3HayeHUS Rptser HA 1,2 Rptser TpH K03 puLIEEHTE Ysp.

8.1.8 Pacuer mo 00pa30BaHMIO TPEIIWH, HAKIOHHBIX K MPOAOJIHHOW OCH
AJIEMEHTA, TOJDKEH MTPOU3BOAUTHCS TIPH YCIIOBHH

Omt < yb4Rbt,ser ) (8-17)
1€ Ypa — KOIPGUIMEHT yca0BUM paboThl 6eToHa (cM. Tabiuiy b.1), onpenensembrii
o gopmyiie
_ 1_0mc/Rb,ser
’Yb4 - 0,2+aB ) (818)

HO He Oonee 1,0;
371eCh o — KO3 HUIMEHT, TpuHUMaeMbIii paBHbIM 0,02;
B — kiacc 6eTona o nmpoyHocTH Ha cxkatue, MIla.
3nauenue oB crnenyer npunumarts He Menee 0,3.
3HaYeHHMs TJIABHBIX PACTATHUBAIOIINX M TJIABHBIX CKUMAIOIIHUX HAMPSHKCHUN B
OeToHe ompeNeNstoT 1Mo hopmyIie

N2
Omt(mc) = Gx';'Gy + J(%) + Tazcy ) (8.19)
I7ie Oy — HOPMAJIbHOE HaIpsDKeHHe B O€TOHE Ha IUIOMIAJKE, MEPIEHANKYISIPHON K
MPOAOJIBHOM OCH DJJIEMEHTA, OT BHEIIHEW Harpy3ku H© YCWIMSA
MPEABAPUTEILHOIO 00KATHS;

G, — HOpPMaJIbHOE€ HamNpsDKeHHe B O€TOHe Ha IUIOLAJAKE, MapajieIbHON
IIPOJOJIBHOM OCH DJIEMEHTA, OT MECTHOI'O JEHUCTBHUS ONOPHBIX PEAKIUU,
COCPEZIOTOYEHHBIX CHJI U PaCIpeIeIEHHON Harpy3Ku;

Ty, — KacaTeJbHOE HampshKeHHe B OETOHE OT BHEIIHEH Harpy3ku M yCHIIUs
o0XaTusi BCJCACTBUE TMPEABAPUTEIBHOTO HAMPSHKEHUS OTOTHYTBIX
CTEpKHEU.

Hanpsokenuss oy, G, U Ty OIpENeNsIOTCS Kak Ui YIOpyroro Tteia, 3a
UCKITFOUCHHEM KacaTeIbHBIX HANpSOKCHWH OT JCHCTBUS KPYTAIIETO MOMECHTA,
OTIpeesIEMBIX TI0 (hOpMyIIaM ISl MIACTHYECKOTO COCTOSIHHSI SJICMEHTA.

3HAUEHUs HAIPSHKEHUH Oy U G, MOJACTaBIAOT B (opmyny (8.19) co 3Hakom
«IUTIOCY», €CIIM OHU PACTATMBAIONIME, U CO 3HAKOM «MHHYC», €CIIH CKUMAIOIIHUE.
Hampsixenue ome B popmyie (8.18) mpuaumaercs 1mo abCcoa0THOMY 3HAYSHHIO.
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8.2 Pacuer ke/1e300€ TOHHBIX 3JIEMEHTOB 10 PACKPBITHIO TPEUIUH

Pacuert >kene300€TOHHBIX 3JIEMEHTOB TI0 PACKPBITUIO TPEIIUH BBIMOIHSAETCS B
cootBercTBHM ¢ CIT 63.13330.

8.3 Pacuer 3j1eMeHTOB :KeJ1e300eTOHHbIX KOHCTPYKIUH 10 AedopManusam

PacueTr »51eMEHTOB KeNe300€TOHHBIX KOHCTPYKUUNA 10 Jedopmaiusm
BbINOJIHSAETCS B cooTBeTCTBUM ¢ CII 63.13330.

9 IlpenBapuTeIbHO HANIPSIZKEHHBIE JKeJ1e300e TOHHbIe KOHCTPYKIUH

9.1 IlpeaBapuTe/ibHOE HANIPSKEHHUE APMATYPbI

9.1.1 IlpenBaputenpHble HAMpPSHKEHUS apMaTypbl Gsp MPUHUMAIOT HE OoJjee
0,9Rsn s ropsuekaTaHOW M TEPMOMEXAHMYECKU YIMPOYHEHHOW apMaTyphl U He
6onee 0,8Rs,, A1 X0101HO1ehOPMUPOBAHHOM apMaTyphl U apMaTypPHBIX KaHATOB.

9.1.2 IlpenBapuTeibHbIE HAIPSIKEHUS Osp U G'sp B HAIIPSTaeMOU IIPOIOJIBHOU
apMatype S 1 S' ciiefyeT Ha3HayaTh C Y4ETOM JOMYCTUMbIX OTKJIOHEHUN 3HAUEHUS
IPEIBAPUTEILHOIO HANpPSDKEHUsT P TaKuM 0O0pa3oM, 4TOOBI JJIsi CTEPXKHEBOU U
IIPOBOJIOYHOM apMaTyphl BBIIIOIHAIUCH YCIOBUS

Gsp + p < Rs,ser ) Gsp - P = 0’3Rs,ser . (9-1)

3nauenue p, Mlla, npu MexaHHYecKOM CHoOcoO€ HATSHKEHUS apMaTyphl

npunumaercss  paBHbiM 0,050, a [pU  DIEKTPOTEPMUYECKOM U

AIIEKTPOTEPMOMEXAHHYECKOM CTIIoco0ax onpenessiercs mo Gopmysie

p=30+2, (9.2)

rae | — amuHa HaTArMBaeMoro CTep)KHs (PAcCTOSIHUE MEKYy HAPYKHBIMHU TPaHIMH
YIOpOB), M.

[Ipu aBTOMATH3MPOBAHHOM HATSHKEHUH apMaTyphl 3HAUEHUE HAA YEpTOM
«360» B hopmyme (9.2) 3amensiercs Ha «90».

9.1.3 3HaueHUsT HAMPSHKEHUH Ocont M G'cont COOTBETCTBEHHO B HAIpsTraeMoii
apMatype S u S', KOHTpoJHpyemble 1O OKOHYAHUHM HATSHKEHUS HA YIOPHI,
NPUHUMAIOTCS PaBHBIMH Gsp U O'sp (9.1.2) 3a BbIYETOM TOTEPH OT AedopManuu
aHKEpOB M TpeHus apmatypsl (9.1.4).

3HaueHUs HAIPSKEHUH B HaAIpsiraeMoil apMatype S U S', KOHTpOJIMpPyEMbIE B
MeCTe MPUJIOKEHUSI YCWIHS TIPU HATSHKEHUHM apMaTypbl Ha 3aTBEPACBIINM OETOH,
MPUHUMAIOTCS PAaBHBIMH COOTBETCTBEHHO Gcon2 U G'con2 OTIPENICTSIEMBIM U3 YCIOBUS
o0ecrnieueHns: B paCueTHOM CEYEHUU HANPSKEHUM Gsp U G'sp IO (hopMyam:

P PeO y .
o =0, — 0 + —2=—F): 9.3
con2 sp
Ared Ireq
' _ ' P Peopysp
Oconz = Osp — a(A - . (9.4)
red red

B ¢opmynax (9.3) u (9.4):
Osp) o'sp — OIpeNeNsoTes 6€3 ydeTa moTeph MPeaBapUTEeILHOTO HAMIPSKCHHS,
P, ey, — onpenensiorces mo Gopmynam (9.8) u (9.9) npu 3HAYEHUAX Gsp M C'sp
C YYETOM TEPBBIX MOTEPh MPEABAPUTEIHLHOTO HATIPSHKCHHUS;

Yspr Ysp — oM. 9.1.7;
a = ES/Eb'
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B xoncTpykmmsx u3 OGerona kmaccoB B7,5-B12,5 3HaueHUS Gcont U Gcon2
oKHBI ObITE HE 0ostee 400 u 550 MIla cooTBETCTBEHHO.

9.1.4 Ilpu pacuere mNpeaBApUTEIBHO HAMPSHKEHHBIX YJIEMEHTOB CIEIYET
YUUTBHIBATH MMOTEPH MPEABAPUTEIHHOIO HAMPSIKEHUS apMaTYphI.

[Ipu HaTsHKEHUW apMaTypbl HA YIIOPHI CIEAYET YUUTHIBATD:

- TIepBBIC TOTEpH (70 Tepenayu HaTsSKEHUs Ha OCTOH) — OT jaedopmaruu
aHKEepOB, TPEHHs apMaTypbl 00 orudaroiide MPUCIIOCOOJIEHUS, OT pellaKCcallu
HaNpsDKEHUN B apMmarype, TeMIepaTypHOro mnepemnana, aeopmamuu Gopm (mpu

HATSDKEHUU apMaTypbl Ha POpMbl), OT OBICTpPOHATEKAIOIIEH MOJI3Y4eCTH OETOHA;
- BTOpBIC MOTepu (MOCiE MepeAauyd HaTsHKEHHS Ha OETOH) — OT YCaaKdu H

MOJI3y4ecTy OeTOoHa.

[Ipu HaTsHKEHUM apMaTypbl HA OETOH CJIEAYET YUYUTHIBATH!

- MEpBbIE NOTEPU — OT AePOpMalIUd AHKEPOB, TPEHHSI apMaTypbl O CTEHKHU
KaHaJIOB WUJIM MIOBEPXHOCTh O€TOHA KOHCTPYKIUY;
- BTOpBIE IOTEPU — OT PEJIAKCALMU HAIPSOKEHUN B apMarype, yCalku M
noJi3y4yecTu OeToHa, CMATUS OETOHA [10/1 BUTKAMU apMarypsbl, 1e(OpMallii CTHIKOB

MeX Iy OJIoKamMu (JIJ1s1 KOHCTPYKIIMI, COCTOSIIIMX U3 OJIOKOB).

[Torepu mpeaBapuUTEIBLHOTO HAMPSKEHUS apMaTypbl CIEAYeT ONpeAeisTh 1O
tabauie 9.1, mpu 3TOM CyMMapHOE 3HAYCHHE IOTEePh MNPH ITPOCKTUPOBAHUM
KOHCTPYKIIMH He0O0XoauMo npuHuMaTh He MeHee 100 MIla.

Taomnuma 9.1

HaumenoBanwne dakropa,
BBI3BIBAIOIIECTO MTOTEPH
peBapUTEIILHOTO
HaTPSHKCHUS apMaTypPbl

3HaueHus NOTeph MpeABapUTENbHOTO HanpsokeHus, MIla, nmpu

HAaTsHKEHUH apMaTyphl

Ha yIopbl

Ha 0eTOH

IlepBbie notepu

1 Penaxcarusi HanmpsHKeHHA
apMaTyphl:

pU MEXaHUYECKOM criocole
HATSDKEHUS apMaTyphI:

a) MPOBOJIOYHON

0) cTep)kHEeBOW npu
NEKTPOTEPMHUUECKOM U

(¢
<0,22 L —0,1>csp

Rs,ser

ANEKTPOTEPMOMEXAHUUECKOM 0,105, — 20 —
crocobax HaTsHKEHUS

apMaTrypbl

B) IIPOBOJIOYHOM 0,050, —
T') CTepP>KHEBOM 0,030, —

Osp NPUHUMAETCS 0€3 ydeTa MoTepb.
Ecnu BeuncneHHbIE 3HAYEHUS TOTEPD
OKaXXyTCsl OTPULATENBHBIMU, UX
ClIelyeT IPUHUMATh PAaBHBIMH HYJIIIO

2 TemneparypHbIi iepenan
(pa3HOCTH TEMIIEpaTyp
HaTSHYTOM apMaTyphbl B 30HE

s 6erona kimaccoB B15-B40 — 1,25At
Jlns 6erona kiracca B45 u BoIme —
1,0At
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HarpeBa M yCTpOMCTBa,
BOCIIPUHUMAKOIICTO YCHUIINC
HATSHKEHUSI IPU IIPOTPEBE
OeToHa)

At — pa3HOCTBh MEXKIy TEMIIEPATYPOIl
HarpeBacMou apMarypsl U
HEMOJIB)KHBIX YIIOPOB (BHE 30HbI
Harpesa), BOCIPUHUMAIOIINUX YCUIINE
Hatspkenust, °C. [Ipu orcyrcTBumn

TOUYHBIX JaHHbIX IpUHUMaeTcs At =
65°C

3 Hedbopmariuu aHKEpOB,
PAcCIIONIOKEHHBIX Y HATSKHBIX
YCTPOMCTB

rae Al — oGxxaTre onpeccoBaHHBIX
Iaii0, CMSITHE BHICAKCHHBIX TOJIOBOK H
T. 1., IPUHIMAEMOE PABHBIM 2 MM;
CMeIIeHHE CTEP)KHEH B MHBEHTAPHBIX
3aKHMax, onpesessemMoe 1mo popmyiie
Al =1,25+0,15d ;

d — auamerp CTepKHS, MM;

| — miMHA HATATUBAEMOTO CTEPIKHSI
(paccTosiHue MEX Iy HapyKHBIMU
TpaHsIMH yIOpOB (GOPMBI HJIH CTECH/IA),
MM.

[Ipu 37€KTPOTEPMHUIECKOM CITOCOOE
HATSDKEHHUS TIOTEPH OT JedopMariiii
AHKEPOB B pacyeTe He YUHTHIBAIOTCS,
TaK KaKk OHH YYTCHBI IIPH OIPEICICHUN
3HAYEHHSI TOJHOTO YATHHCHHS
apMaTypsbI

AlL+Al,
l Es,

riae Al1 — obxkatue a6
WJIH MIPOKIIAJIOK,
PaCTIOJIOKEHHBIX MEXKTY
aHKepaMH U OETOHOM
3JIeMEeHTa, MPUHUMAEMOE
paBHBIM | MM;

Al — nebopmariust aHkepoB
CTaKaHHOTO THUIIA, KOJIOJIOK C
poOKaMH, aHKEPHBIX T'aeK U
3aXBaTOB, IPUHUMAaeMast
paBHOH | MMm;

| — ATMHA HATATHBAEMOTO
CTEp>KHA (3JIEMEHTa), MM

4 Tpenue apMaTypsbl:

a) O CTEHKH KaHaJIOB WJIA O
MOBEPXHOCTh OETOHA
KOHCTPYKLUHI

1
Osp (1 - emx+66)’

i € — OCHOBaHHE
HaTypaJbHBIX JIOTapu(pMOB;
®, 0 — KO3 PUIUEHTHI,
orpezensieMble Mo TadnuIe
9.2

X — IJIMHA y4acTKa OT
HaTSHKHOTO YCTPOMCTBA 710
pPacyeTHOTO CEYCHUSs, M;

0 — cymMMapHBIii yroa
MOBOPOTA OCH apMaTypHI,
pan;

Osp — IpUHUMAeETCs 0e3
ydera 1moTepb

0) 00 orubaromue
MPUCTIOCOOICHUS

1
o (1~ ).
e € — OCHOBAHHUC HaTypaJIbHbIX

norapu¢mos;

0 — K03 HUIHEHT, MPUHUMAESMBIT
paBubIM 0,25;

0 — cyMMapHBIi yroJ1 MOBOPOTa OCH
apMaTyphl, paj;

Osp — IpUHUMaeTcs 0e3 yuera noTepb

5 lehopmariust ctanbHOM
(bOpMBI IPU U3TOTOBJICHUH

Al
nTES )
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MIpeABaAPHUTEIIHLHO
HANPSDKEHHBIX
JKeJ1e300€ TOHHBIX
KOHCTPYKLUHI

rae N — K03 GUIHESHT, OnpeaesseMbli
o opmynam:
MIPH HATSDKEHUH apMaTyphl IOMKPATOM
n—-1
Mo
[P HATSHKEHUH apMaTypbl HAMOTOYHOM
MAaIIMHOW AJIEKTPOTECPMOMEXAHUIECKUM

criocobom (50% ycunust cozmaeTcst
TpPy30M)

n-1

4an
N —4ucio rpynn CTCp)KHeI?'I,

HATSATUBAEMBIX HEOTHOBPEMEHHO;
Al — cOnmKkeHre yropoB 1o JTUHUN
neiicrBus ycunus P, onpenensemoe u3
pacuderta nedopmarnuu Gopmsr;

| — paccrosiHre MeX Iy HApYKHBIMU
TpaHsSMHU yIIOPOB.

[Ipu OTCYTCTBUM TAHHBIX O TEXHOJOTHH
W3TOTOBJIICHUS U KOHCTPYKLIUU (HOPMBI
moTepu ot ee aedopmanmu
npuHumaroTcst paBusiMu 30 MITa.

[Ipu anexTpoTepMuuecKoM crocode
HaTSKEHHsI IOTepHU OT JedopMaIuu
(opMBI B pacueTe He YUUTHIBAIOTCS, TaK
KaK OHU YYTEHBI IIPU ONpPEJIeIICHUN
MIOJTHOTO Y/UITMHEHHSI apMaTyphl

6 beicTpoHaTeKarorast
MOJI3y4eCTh ISl OeTOHA:
a) €CTECTBEHHOTO TBEPACHHS

0) MOJBEPTHYTOTO TEIJIOBOM
obOpaboTke

(&) 9
40 =2 ipu 2~ < q

Rpr Rpr -
(&) 9
400+85p3 (ﬂ — a) pu —2= > q,
Rpr Rpr
rze o u 3 — KoapPUIHUeHTHI,
MpUHUMAEMBbIE:

a = 0,25+ 0,025R), Ho He Goee 0,8;
1,1<p = 5,25 - 0,185R,,,, <2,5;

Obp — OTIPENIENISIOTCS Ha YPOBHE
[EHTPOB TSKECTH MPOIOTHHON
apMaTypbl S 1 S' ¢ yueToM norepb 1o
nyHkTam 1 — 5.

IIpu nepenarounoi npounoctu 11 Mlla
Y HUKE BMeCTO MHOXHTeEN 40
MIPUHUMAETCS MHOKUTEND 60.

[ToTepu BeruuCHAIOTCS 11O (hOpMyIaM
MyHKTa 6a HACTOSIIEH TaOIUIIBI C
YMHO)XEHHEM TTOJTYYEHHOTO pe3ysbTaTa
Ha ko3¢ urment, paubii 0,85

Bropsle norepu

7 Penakcanus HarpspKeHUH
apMaTyphbl:

a) MPOBOJIOYHOU

0) cTep>kHEBOI

Osp
0,22 - 011
RS,SBT

0,105, — 20

Osp
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(CM. TIOsICHEHHUS K TTyHKTY 1)

8 Ycanka 6erona (9.1.5),
MIla:

IIPU MEJIKOM 3aIloJIHUTENe:
a) TNIOTHOM
0) mopucTom

IIOABEPTHYTHIN
TEIUIOBOM HeszaBucumo ot ycrnoBuit
€CTECTBEHHOT'O
00paboTKe npu TBEpCHUS OETOHA
TBEPJACHUS
aTMochepHOM
JIaBJICHUU
50 45 40
70 60 50

9 IMomsyuects O6erona (9.1.5):
a) TPH IIIOTHOM MEJIKOM
3aI0JTHUTEIIe

0) mpy MOPUCTOM METTKOM
3aIoJIHUTENE

150a Gbp/Rbp Inpu Gbp/Rbp < 0,75,
300a(6pp/Rpp — 0,375) nipu 6, /Ry > 0,75,
TJIe Gbp — CM. IyHKTHI 1-6;
o — Kod(pPuIMeHT, TPUHUMAEMBbI PaBHBIM ISl O€TOHA!
ecrectBeHHOrO TBepaeHus — 1,00;
MOJIBEPTHYTOT'0 TEIIOBOM 00paboTKe mpu aTMochepHOM JaBICHUU —

0,85

[ToTtepu BeruucsitoTCs MO hopMysiaM MyHKTa 9a HacTOsIIEeH TaOIUIIBI
C YMHOXCHHEM TIOJIy9€HHOTO pe3ysibTaTa Ha K03 (HUIIMeHT, paBHBIH

1,2

10 Cmsarue GeToHa mox
BUTKaMH CIIUPATIBHON UM
KOJIbIIEBOW apMatypsl (IIpu
JaMeTpe KOHCTPYKIUH 110 3
M)

70 — 0,22d,, ,
re ext— HAPYKHBIN
JAUAMETP KOHCTPYKIIUH, CM

11 dedpopmanust o6xatus
CTBIKOB M@X1y OJoKamMu (st
KOHCTPYKIUM, COCTOSAIINX U3
OJIOKOB)

nAl
T

r7ie N — YKCio IIBOB
KOHCTPYKIIUU U OCHACTKHU
0 JUTMHE HATSATUBAEMOU
apMaTyphl;

Al — o0xkarue cThIKa,
MIPUHUMAEMOE PAaBHBIM JIJIS
CTBIKOB, 3aITOJIHEHHBIX
o6etonoM, — 0,3 MMm; ipu
CTBIKOBaHMHU Hacyxo — 0,5
MM;

| — nIMHA HaTATUBAEMOM
apMaTypbl, MM

IIpumeuanue— lloTepu npeaBapuTeILHOTO HANIPSHKEHHS B HANPSIraeMoii apMaType S ' onpenelsoTes TaK xe,

Kak B apMaTtype S.
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Tadbauma 9.2

3HadeHne K03 GUIIMEHTOB ISl ONIPEACIICHHS TIOTEPh
OT TpeHUs apMartypsl (TyHKT 4 Tabauibl 9.1)
O IJIsL apMaTyphl B BUJIE
Tun kaHasa WM MOBEPXHOCTH AT apyatyp A v
o CTepXKHEH
MyYKOB, KAHATOB | MEPUOJAHYECKOTO
npoduis
1 Kanan:
- ¢ METAJUTMYECKON TTOBEPXHOCTHIO 0,0030 0,35 0,40
- ¢ OETOHHOM MOBEPXHOCTHIO,
00pa30BaHHbBIN KECTKUM
KaHaJ000pa3zoBaTeeM 0 0,55 0,65
- TO K€, ¢ THOKMM KaHaJI000pa3oBaTeyieM 0,0015 0,55 0,65
2 beToHHas TOBEPXHOCTH 0 0,55 0,65

9.1.5 Ilpu onpeneneHny NOTEPH NMPEIABAPUTEIBHOTO HANIPSKEHUS OT YCAJIKU U
nmoyBydecTd OeToHa 1o myHKTaM 8 W 9 Tabmumel 9.1 HE0OXOAMMO YyYHUTHIBATH
clIelyroniee:

- IPU 3apaHEE U3BECTHOM CPOKE 3arpy’KE€HHsI KOHCTPYKLIMH MOTEPH CIENYET
YMHOXaTh Ha KO3((ULUEHT @), ONIpeesieMbli 1o GpopmyIie

4t

P1 = Toorae’ (9.5)
rae t — BpeMs, CyT, OTCUUTHIBAEMOE MPU ONPEJEICHUN MOTEPh OT MOJI3YYECTH CO
IHS 00)KaTusl OETOHA, OT YCAJKU — CO JTHS OKOHYAaHUsSI OETOHUPOBAHUS;

- Il KOHCTPYKIIMH, MpeIHA3HAYCHHbIX JJISI SKCIUTyaTalluyd MPU BIAXHOCTH
Bo31tyxa Huxke 40%, moTepu OJKHBI ObITh yBenueHbl Ha 25 %.

- JIOIIyCKaeTCsl MPUMEHATh 0oJjiee TOYHbIE METONbl ONPEICNICHUs MOTEPb,
O00OOCHOBaHHBIE B YCTAaHOBJICGHHOM TMOpS/IKE, €CIU M3BECTHbI BUJ M Kaue€CTBO
LEMEHTAa, COCTaB OETOHA, YCIOBUS M3TOTOBJICHUS U HKCIUTyaTallil KOHCTPYKIUU U
T. II.

9.1.6 3HaueHue nNpeaABAPUTEIBLHOTO HANPSKEHUS B apMaType BBOJUTCS B
pacuer ¢ Kod((PUIMEHTOM TOYHOCTH HATSYKEHUS apMATYPBhI Ysp, ONPEAEISIEMBIM 10
bopmyie

Yop = L1 Ay, (9.6)

3HaK  «UIIOC» ~ NPUHUMAETCSd  NpU  HEOJArompusiTHOM  BIUSHUU

MpPEeIBAPUTENILHOTO HampsbkeHus (T. €. Ha KOHKPETHOM cTaauu paldoThl

KOHCTPYKIIMM WJIM Ha pacCMaTpUBaEMOM YYacTKE 3JIEMEHTa MpeABapUTEIIbHOE

HaIpsHKEHUE CHUXKAET HECYIIYI CIIOCOOHOCTh, CIOCOOCTBYET 0Opa30BaHUIO
TPELLUH U T. 1I.), 3HaAK KMUHYC» — IIPU OJIarONPUSTHOM.

3naueHuss Aysp TpU  MEXaHMYECKOM CIOoco0e HATSHKEHHS apMaTyphl

MIPUHUMAIOTCSA paBHBIMHU 0,1, a pu 3JIEKTPOTEPMUUYECKOM 151
AIIEKTPOTEPMOMEXAHUUECKOM CITOCO0axX HATSHKEHUS OMPEEISIFOTCS 10 hopMyIie
p 1
Ay =05—|1+— 9.7
Ysp 4 Gsp r—np ) ( )

HO npuHUMaroTcsa He mexee 0,1;
rae p, osp — cm. 9.1.2;
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Np— YHCIIO CTEPKHEN HAIIPATAEMOM apMaTypbl B CEUEHUU DJIEMEHTA.

[Ipn ompenesneHUM NOTEPHh MPEIBAPUTEIBHOTO HAIPSIKEHHUS apMaTyphl, a
TaK)Ke MpPU pacyeTe MO PACKPHITUIO TPEUIMH U N0 AepopMaiusaM 3HaueHue Aysp
JIOITyCKAeTCsl IPUHUMATh PaBHBIM HYIIIO.

9.1.7 YcnoBus ompenesieHUs HaNpsOKeHUH B OCTOHE W apMaType, a Takke
yCWIMSI ~ TpeJBApUTENBHOTO  O0XaTusi  OETOHa, BBOJMMBIX B  pacyer
MPEABAPUTEIBHOIO HANPSHKEHNS KOHCTPYKIUI, TPUBEICHBI HUKE.

HampsokeHuss B CEYEHMSIX, HOPMAJIbHBIX K MPOAOJIBHOM OCH 3JIEMEHTA,
OINPENEINSIOTCA 1O MTpaBUjIaM pacyeTa ynpyrux Marepuaios. [Ipu aToMm npuHUMaroT
IPUBEICHHOE CEUEHUE, BKIIIOYAIOIIee ceueHre OETOHA ¢ y4eTOM OCNabiIeHUs! ero
KaHAJIaM{, Ma3aMyd U T. M., @ TAKXKE€ CEYCHHE BCEW NMPOJOJIbHOM (HampsAraeMoil u
HEHaIpsAraeMoi) apMarypbl, YMHOKEHHOE HAa OTHOILIEHHWE MOJIYJIEH yNpyrocTu
apmatypbl U OetoHa. Ecnu dacTu GETOHHOTrO CEYEHUs BBIMOJIHEHBI U3 OETOHOB
Pa3HBIX KJIACCOB WJIM BUJOB, UX IIPUBOJAAT K OJJHOMY KJIACCy WJIM BHY, UCXOMS U3
OTHOILIEHUSI MOJlyJIel YIIPYyrocTU OETOHa.

Ycunue npeaBapuTenbHOro 00kaTus P ¥ SKCUEHTPUCUTET €ro MPUIIOKEHUS
€op OTHOCHUTEIBHO IICHTPa TSIKECTH NPUBEICHHOTO ceueHus (pucyHok 9.1)
OIpeEeNAoTCs 0 (hopmynam:

P = 645pAsp + 05pAspy — 0545 — 054s ; (9.8)
cSspAsstp +5‘sAle's _GlspA'sp“/:gp —GsAsYg

eop = _ , 9.9)

T€ Cs, O's — HampsHKEHUS B HEHANpsAraeMoW MpoAoibHOW apmaTtype S u S'
COOTBETCTBEHHO, BBI3BAHHBIC YCAIKOW U TOJI3YYECThIO OCTOHA;
Vsp Yspr Vs» Vs — PACCTOSIHHSA OT LEHTPA TSKECTH MPUBEICHHOTO CEHEHHUS IO TOUCK

NPUIOKCHUS PABHOJACUCTBYIONIUX YCHIUH COOTBETCTBCHHO B
HampATaeMOW W HEHANpsTraeMoW NpOAOIbHONW apmatrype S u S
(pucynok 9.1).

!/ !
o sl s
f -+
= = ;T
SR o spA sp
5 ~ JIMHMS LEHTpa
TSKECTHU
IIPUBEJICHHOIO
CEUCHUs S
ol & =
SN o P
GspAsp
= = .
{ -
GsAs

Pucynok 9.1 — Cxema ycuiinii npeiBapuTeIbHOI0 HANPSKEHUs B apMaType B NONepevHoM
CEYEeHHUH Ke1e300€TOHHOI 0 3JIeMeHTAa
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[Ipy KpUBOJMHEHHON HANPATaeMOW apMaType 3HAUYECHHUSI Gsp U G'sp YMHOKAIOT
COOTBETCTBEHHO Ha cosO u cosf', rme 0 u 0' — yriael HakJIOHAa OCH apMaTyphl K
MIPOJIOJIBHON OCH 3JIEMEHTa (JIJ1s1 pacCMaTpUBAEMOTO CEUCHHUS).

HanpsbxeHus 6sp U 6'sy IPUHUMAIOT C YYETOM:

- IEPBBIX MOTEPh — B CTAJIMK 00KaTHs OETOHA;

- IEPBBIX U BTOPBIX OTEPh — B CTAAMU IKCILTyaTal[UU HJIEMEHTA.

HanpsixeHust 6s 1 6's IPUHUMAIOT YUCIEHHO PABHBIMU:

- TOTEPsIM HANpsHKEHUM OT OBICTPOHATEKAIOIICH IMON3YyYeCTH MO MYHKTY 6
tabymusl 9.1 — B cTaauu o0xaTust OETOHA;

- CyMMe€ NOTeph HAMPSKEHUH OT YCAIKU U MOJI3y4ecTd OETOHA MO MyHKTaM 6,

8 m 9 Tabmuel 9.1 — B cTaANM SKCITyaTallMy dJIEMEHTA.

9.1.8 Cxumarone HampsbkeHHsi B O€TOHE B CTaauM MPEABAPUTEIHHOTO
00XaTHsl Opp IOJDKHBI OBITh He OoJsiee 3HA4YEHHH (B AOIAX OT IMEpeAaTOYHOMN
poyHOCTH OeToHa Rpy), yka3aHHBIX B Tabmuie 9.3.

Taonuma 9.3

3HaucHUE CXKUMAOIMKUEC HAIIPAXKCHUA B OeToHE B cTaanuu
NpeaABapuUTCIIbHOTO 06)KaTI/I$I, B A0JIIX OT HGpGILﬁTOqHOﬁ IMPOYHOCTHU

Hanpsxennoe Cnoco0 OeroHa opy /Ry, HE Oostee
COCTOSIHHE HATSKCHUS IIPH PacUeTHOW 3MMHEH TeMIepaType HapyXKHOTo Bo3ayxa, °C
CeUYeHUS apMaTyphbl Munyc 40 u BbIe HIKe Munyc 40
IpHu 00’KaTUu
[IEHTPAJTBLHOM | BHEIIEHTPEHHOM | IICHTPAJIBHOM | BHEIICHTPEHHOM
1 Hanpsixenust
YMEHBIIAOTCS Ha ymiopst 0,85 0,95* 0,70 0,85
WJIH HE
WU3MCHSIFOTCS
TIpH ICHCTBIN Ha 6eron 0,70 0,85 0,60 0,70
BHEIITHUX
Harpy30kK
2 Hanpsokenui | Ha yyoppy 0,65 0,70 0,50 0,60
YBEJIUYUBAIOTCS
MpU JEUCTBUA
BHEIITHUX Ha 6eron 0,60 0,65 0,45 0,50
Harpy3ok

* JIoist 2IeMEHTOB, U3TOTOBJISIEMBIX C MOCTENIEHHOM Nepenaydeil yCuiust 00KaTusi, TPy HaJIMYUU CTaJIbHBIX OMOPHBIX
JIETAle ¥ KOCBEHHOH apMaTyphbl ¢ 00beMHbIM KOd(duimentom apmuposanus p, = 0,5% (10.4.3) na muHe He MeHee
JUTMHBI 30HBI Tiepeiaun Hanpsokernit |p (9.1.10) nomyckaercs mpuHUMAaTh 3HAYEHHE Opy /Ry, = 100.

IIpumeuanus

1 3nauenus g,y /Ry, yKasaHHbIE B HACTOSIIEH TaOMNHIE, I OETOHA B BOJOHACHINIEHHOM COCTOSHHUH TIPH PacUeTHOH
Temnepatype Bo3ayxa Hxke Munyc 40 °C cnenyer npunumars Ha 0,05 MeHble.

2 PacueTHble 3MMHHE TEMIIEPATypbl HApYXKHOTO Bo3Tyxa npuHnMarorcst cornacao CIT 131.13330.

3 llns Getona knaccos B7,5-B12,5 3Ha4uenus gy, /Ry, ciefyet npunuMate He 6omee 0,30.

HanpsokeHnust opp ONpeAensitoTcs Ha YPOBHE KpaWHEro CKaroro BOJIOKHA
OeToHa C y4eToM TMOTeph MPEABAPUTEIBHOTO HANPSDKCHHS MO MyHKTam 1-6
tabmuiel 9.1 u npu ko3 HULMEHTE TOYHOCTH HATSKEHHS] apMaTyphl Ysp, PABHOM

E€IVHUIIE.
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9.19 Jlns mnpenBapuTeIbHO HAMPSHKEHHBIX KOHCTPYKIIUHA, B KOTOPBIX
IpeaycMaTpuBaeTCs PEryJIupoBaHe HaNPsHKEHU 00xaThsl OETOHA B IIPOLIECCe UX
AKCIUTyaTaluu (HampuMep, B peakTopax, pe3epByapax, TeJIeBU3HOHHBIX OAalllHsX),
Hampsiraemasi apMaTrypa TMpUMEHsieTcsl 0e3 CIeIIeHUs C OETOHOM, MpPU 3TOM
HE00X0AUMO TpeaycMaTpuBaTh 3(h(PEeKTUBHBIE MEPOIIPUSATHUS 110 3aLTUTE APMATYPhI
ot koppo3uu no CII 28.13330.

9.1.10 InuHy 30HBI Iepeaun HapspKeHui |, U1 Hanpsraemoii apmMatypsl 6e3
aHKEPOB CJIEYET ONMPEALISIThH IO (hopmyIie

L, = (mpgﬁmp)d, (9.10)
I7ie Wp U Ap IPUHUMAIOTC 110 Tabnuie 9.4.

K 3nauenuto Ryp mpu HeoOxoaumocTu BBOAATCS KO3((ULIMEHTHl YCIOBHI
paboThI OETOHA, KPOME Ypy1.

3HaueHue sy B popmyiie (9.10) npuHUMAaeTCs paBHBIM:

- OospLIEMY U3 3HaYEHUI Rs U Gsp — IPU pacyeTe 3JIEMEHTOB 10 IPOYHOCTH;

- 3HQYCHUIO Gsp — IIPU PACUETE IEMEHTOB I10 TPEIIUHOCTOUKOCTH. 3HECH Csp
MPUHUMAETCS C YIETOM MEPBBIX MOTEPH MO myHKTaM 1-5 taGmmier 9.1.

Taonuma 94

KoadhunmenTsr myist
onpe/eCHUs JJTMHBI 30HbI
Bi 1 K71ace apMaType! Huametp nepeaadn HaPpﬂ)KeHHfI I
apMaTypbl, MM HaANpSraeMoi apMarypsl,
IpUMEHsIEMOM 06€3 aHKEPOB
Wp 7\,p
1 CreprxHeBast IeprUOIUIECKOTO HesaBucumo ot 025 10
npod st HE3aBUCUMO OT KJlacca JTuaMerpa ’
2 BeicokonpoyHast apMaTypHast 5 1,40 40
MIPOBOJIOKA MTEPHOANIECKOTO TPOPHIIS 4 1,40 50
knacca Bp 1600 3 1,40 60
3 ApMaTypHbIe KaHAThI KJIACCOB:
K1600 15 1,00 25
12 1,10 25
9 1,25 30
6 1,40 40
I[Ipumeuanue— [JngsnementoB u3 6eroHa kiaaccos B7,5 — B12,5 3HaueHus op U Ap yBEITMUUBAIOTCS B
1,4 pa3a mpoTHUB MPUBEACHHBIX B HACTOSIIIEH TabIuIIe.

[Ipn MrHoBeHHOW mepenade ycuiausi oOKaTvus Ha OETOH IS CTEPKHEBOM
apMaTypbl NMEPUOIUYECKOr0 Mpo(uis 3HaYeHHUs] ®p U A, yBenuuuBaroTcs B 1,25
paza. [lpu nuamerpe crepxkHeill 6osee 18 MM MTrHOBEHHas mepefada yCWIMA He
JIOITyCKaeTCsl.

Jlnst  cTep:kHEBOM apMarypbl MNEPUOAMYECKOr0 MpoQuisi BCEX KIIACCOB
3HaueHue |, npuaMaeTcs He meHee 15d.

Hauvayio 30HBI mepenauu HanpsHKEHUM IIPU MTHOBEHHOW MeEpefaye yCuiuvs
00xaTust Ha OETOH JJIs1 TPOBOJIOYHOM apMaTyphl (32 HCKIIOYEHUEM BBICOKOITPOYHOM
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npoBojioku kiacca B,1200 ¢ BHyTpeHHMMH aHKepaMu IO JAJIMHE 3a/EJIKH)
npuHuMaetcs Ha pacctosHun 0,251, oT Topua neMeHTa.

9.2 Pacuer nmnpeABAPHTEbLHO  HANPSKEHHBIX  JKeJ1e300€TOHHBIX
KOHCTPYKUUM M0 NpeaeJbHbIM COCTOSTHUSIM IEPBOM U BTOPOM IPYyIIII

9.2.1 Pacuer npeaBapuUTEbHO HAIPSDKCHHBIX AJIEMEHTOB IPOU3BOINAT JUIS
CTaJIMU HKCIUTyaTalluM Ha AEWCTBUE N3TMOAIOIINX MOMEHTOB U MONEPEYHBIX CUJI OT
BHEIIHUX HArpy30K U JUJIs CTQAUU MPEABAPUTEIBHOIO 00KaTHs HA IEHCTBUE YCUITUI
OT MNPEIBAPUTEIBHOTO HATSKEHUS apMaTypbl U YCHJIMH OT BHEIIHHUX HAarpys3oK,
JEHCTBYIOIIUX B CTAIUN 00XaTHs, IO MPEACIIbHBIM COCTOSTHUSM MIEPBOU M BTOPOIA
rpymisl o CIT 63.13330 (pasnen 9).

10 KoHCTpYKTHBHBIE TPEOOBAHUA

[Ipn TpOEKTUPOBAHWM OCTOHHBIX W JKEIE300CTOHHBIX KOHCTPYKITUH ISt
oOecrieueHusT yCIOBUA WX M3TOTOBJICHUS, TpeOyeMoW JOJTOBEYHOCTH W
COBMECTHOM paboThl apMaTypbl U O€TOHA CJIEIYET BBIMOJHSATH KOHCTPYKTHUBHBIC
TpeOOBaHMsI, U3JI0KEHHBIE B HACTOAILEM pa3Jielie.

10.1 MunnMaabHbIe pa3Mepbl ceYeHus1 JIeMEHTOB

10.1.1 MwuHuManbHbIE pa3Mepbl CEUYCHHs] OETOHHBIX M KeJIe300€TOHHBIX
AJIEMEHTOB, ONpelesieMble M3 pacuera MO0 JCUCTBYIOIIMM YCHUJIMSM U
COOTBETCTBYIOIIUM TPYyMIaM TMPEJACTIbHBIX COCTOSIHUM, JOJKHBI HA3HAYATHCA C
Y4E€TOM 3KOHOMHYECKUX TPEOOBAHMI, HEOOXOAUMOCTH YHU(PUKALUHA ONATyOOUHBIX
dbopM W apMHpOBAHUSA, YCIOBUH TPUHATOH TEXHOJOTHMH H3TOTOBJICHHS
KOHCTPYKIIUH.

Kpome Toro, pasmepnl cedeHHUsI JIEMEHTOB >KeJIe300€TOHHBIX KOHCTPYKIIUN
JIOJDKHBl TIPUHUMATHCS TaKUMH, YTOOBI COONIOJATUCh TpPeOOBaHUA B 4YacTu
PACIIOJIOKEHUST apMaTypbl B CEUEHHHM (TOJIIMHBI 3allUTHBIX CJIOE€B O€TOHa,
PACCTOSIHUSI MEXKTY CTEP>KHSIMHU U T. T1.) © aHKEPOBKHU apMaTyphl.

10.1.2 MuHMManIbHas TOJIIMHA COOPHBIX TUIMT JOJKHA ONPEACSTATHCS W3
yCIOBHUSL o0ecIeueHus] TpeOyeMOM TOJIIMHBI 3aIlIUTHOTO CJI0S OSTOHA W YCIOBHUU
pacrioyiockeHust apmatypbl 1o TtoimuHe miuThl  (10.2.1-10.2.6). Tommuza
MOHOJIUTHBIX TUTUT J0DKHA MPUHUMATHCS HE MeHee 70 MMm.

Pa3mepsl cedeHnii BHEIGHTPEHHO CXKATBIX DJIEMEHTOB JIOJHKHBI IPUHUMATHCS
TaKUMH, YTOOBI MX THOKOCTH lo/i, B JIF0OOM HampaBJICHNUH, HE TPEBhIIIAA:

200 — m1s 7KeJ1e300€ TOHHBIX DJIEMEHTOB;

120 — n71s KOJIOHH, SIBJISIONIUXCS DJICMEHTAMHM 3IaHUM;

90 — 11t OETOHHBIX DJIEMEHTOB.

10.2 3amuTHBINA cJ10ii 6eTOHA

10.2.1 3anuTHbIi ciioi OeToHa it paboyeil apMaTyphl JOJIKEH 00ecrieurBaTh
COBMECTHYIO pabOTy apMaTypbl ¢ OETOHOM Ha BCEX CTAIUSIX paOOThl KOHCTPYKIIUH,
3alITy apMaTypbl OT BHEIIHUX aTMOC(EpPHBIX, TEMIEPATYpPHBIX W APYTHX
arpeCCUBHBIX BO3JICHCTBUMU.

MuHUMaNBEHO JOMYCTUMBIE 3HAUECHHMSI 3aIIUTHBIX CIIOEB OETOHA JI0 apMaTypbl
U MapKy O0eToHa 1o BoJIoHeNpoHuIIaeMocTH HazHavatot 1o CIT 28.13330.

10.2.2 [/Ins HampsraeMoil apMaTypbl, pa3MeliaeMol B 3aKpPBITHIX KaHalax,
3aIUTHBIN CJION O€TOHA OMPEENIOT OTHOCUTEIHLHO TIOBEPXHOCTH KaHaa.
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Jlnst kaHanoB nuaMeTpoM 11 ¢M 3alMTHBIN Col Ha3Ha4aroT He MeHee 50 MM.
[Ipu nuamerpax KaHaiaoB cBbilie 11 ¢cM MPUHUMAEMYIO TOJIIIUHY 3alIUTHOTO CIIOS
MPOBEPSAIOT pPACYETOM Ha CHUJIOBbIE BO3JEHCTBUS W JaBJICHHE pacTBOpa IpHU
MHBEIMPOBAHUY KaHaa.

10.2.3 B KOHCTPYKIIUSIX U3 MOHOJMTHOTO OETOHA TOJIIIWHY 3aIlIUTHOTO CJIOS
YBEIMYMUBAIOT HA 5 MM.

10.2.4 [Ipu npuMeHeHUH caMO3aaHKEePUBAIOIIEICSI OLIMHKOBAHHOM apMaTyphbl
WU apMaTypbl C 3alllUTON APYTMMU MOKPBITUSMH MPOTEKTOPHOTO JIEUCTBUSA, HE
CHIDKAIOIIMMU CLETJICHHE apMaTypbl ¢ 0ETOHOM, TOJIIIMHA 3alUTHOTO CJIOSl O€TOHA
MOKET ObITh YMCHBIIICHA Ha 5 MM.

10.2.5 YBemnuenue 3ddekra 3amuTHBEIX CBOWCTB OETOHA MO OTHOIIECHHUIO K
CTAIBHOW apmaType JOCTUTAIOT BBEJICHHEM B OETOH J00aBOK-MHTHOUTOPOB
KOPPO3HH CTAIM, KOTOPBIE YCUIIMBAIOT 3aIIMTHOE AEHCTBUE OETOHA.

10.2.6 Hanpsiraemyio apmaTypy COOPHBIX KeJIe300€TOHHBIX KOHCTPYKIIMMA C
HATSOKEHHEM Ha OCETOH pacrojiaraloT B 3aKpbITBIX KaHallaX, o00pa3yeMbIX
U3BJICKAEMBIMHU KaHAJI000pa30BaTEISIMU U3 TTOJIUMEPHBIX MaTEPUATIOB.

[Ipu ycTpolicTBe KaHAJIOB C HEHU3BIEKAEMBIMU KaHAJIO00pa30BaTEIsIMU
PEKOMEHIyeTCsl TMPUMEHSITh HEOIMHKOBaHHBIE THOKWE CTaJlbHbIE pyKaBa H
roppupoBaHHbie TPYObl W3 TMOJUMEPHBIX MAaTEpUaoB (MOJMATUIIEH BBICOKOU
IJIOTHOCTH, MOJUnponuieH). VckioueHne OoIMHKOBAaHHBIX KaHalIo00pa3oBaTeien
BBI3BAHO OIACHOCTHIO HABOJOPOXKMBAHUS HAIPSATraeMOW apMaTypbl MPHU KOHTAKTE
CTAJIM C L[MHKOBOM TOBEPXHOCTBIO KaHalooOpa3oBaTeliel B pe3yJbTaTe
o0pa3oBaHus KOPPO3UOHHBIX MAaKpOIap, B KOTOPHIX CTajbHas apMarypa CIIY>XUT
KaTOJIOM.

Hewusnekaembie kaHamooOpa3oBaTeIu W3 IEIbHOTSAHYTHIX CTaJbHBIX WU
MOJIMMEPHBIX TPyO ITOMYyCKaeTCsl MPUMEHSTh TOJIBKO Ha KOPOTKHUX YyYacTKaxX B
CTBIKaX MEXIy COOpPHBIMU OJIOKAMU COCTABHBIX IO JUTMHE TPOJIETHBIX CTPOCHUMN U
B MECTax MEepern0OB U aHKEPOBKHU HAIPSATAEMOUM apMaTyphI.

KanamooOpa3zoBarenu  MOHOJMTHBIX  KOHCTPYKIMM  JIOJDKHBI  OBITh
BOJIOHETIPOHUIIAEMBIMH TI0 JUTHHE U CEYEHUIO C BO3MOXKHOCTBIO CO3/1aBaTh Meperud
paanycom > 4 M. BHYTpeHHIOI0 TOBEPXHOCTh CTAIbHBIX KaHAI0o0Opa3oBaTeseii Ha
BpEMsI XpaHEHUSI U TPAHCHOPTUPOBAHUS PEKOMEHAYETCS 3allUIIATh OT KOPPO3UU C
MOCJHEAYIOINIUM yAAJI€HUEM 3alllUTHOrO cocTaBa. B KkadecTBE 3alIUThl MOKHO
HCIMOJIb30BaTh BojopacTBopumyto cmaszky Ttuna COX, ynamsemyro mnepen
WHBELUPOBAHUEM, UJIH JAPYTUE MaTepUaIbl HHTMOUPYIOIIETO JEHCTBUS.

10.3 MuHNMAaJIbHBbIE PACCTOSIHUSI MKy CTEPKHAMHI apMAaTypbl

10.3.1 PaccTosiHusi B CBETY MEXAY CTEPKHIMHU apMarypbl (WM 000J04KaMu
KaHaJOB) MO BBICOTE M IIMPHUHE CEYEHUS JIOJDKHBI O0eCreurnBaTh COBMECTHYIO
paboTy apmaTypbl ¢ OCTOHOM W Ha3HAyaTbCs C Y4E€TOM YI00CTBa YKIIAJKH U
YIUIOTHEHUS O€TOHHOW CMeCH; ISl TIPEIBAPUTEIHHO HAMPSHKEHHBIX KOHCTPYKIIHMA
JIOJDKHBI TaK)K€ YYHUTHIBATHCS CTENEHh MECTHOTO O0KaTwsi O€TOHa W pa3Mephl
HATSHKHOTO O00OpyZOoBaHUS (JIOMKpAaTOB, 3aKMMOB M T. 1.). B 3nemenHTtax,
U3TOTOBJIIEMBIX C TIOMOIIBIO BHUOPOIITAMIYIONIMX MAIIMH WM  MITBIKOBBIX
BUOPATOPOB, JOJDKHO OBITh O0O0ECIEUYeHO CBOOOTHOE TIPOXOXKICHUE MEKIY
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apMaTypHbIMU CTEPKHSIMU JJIEMEHTOB TaKUX MAallMH WIM HAKOHEYHUKOB
BUOPATOPOB, YIJIOTHSIOUIUX OETOHHYIO CMECH.

10.3.2 PaccTosiHusi B CBETYy MEXKAY OTICIbHBIMU CTEPKHSAMH MPOJIOJIBHOU
HEHAINpPATraeMou apMaTypbl WK HAIPSATa€MOM apMaTyphl, HATATUBAEMOMN HA yIIOPbI
MEKly TPOJOJIBbHBIMU CTEPKHIMU COCEIHUX IUIOCKMX CBAPHBIX KapKAaCOB JOJKHBI
MPUHUMATHCS HE MEHEe HauOOJIbIIIEro JuaMeTpa CTepKHEH u:

- HE MeHee 25 MM — g HWKHEH apMarypsl, 30 MM — JI1 BEpPXHEH; MpHU
pacmoIOKEHUHN HUKHEH apMaTypbl Oojiee 4eM B JBa psla MO BBICOTE PACCTOSHUE
MEXIY CTEpPKHSIMU B TOPU30HTAJIBHOM HAIlpaBJIEHUU (KPOME CTEpKHEH JBYX
HWKHUX pAJOB) JOKHO ObITh HEe MeHee 50 MM — eciid CTEpXXHH Ipu
OETOHMPOBAaHUH 3aHUMAIOT TOPU3OHTAIBHOE WIIM HAKIOHHOE TOJI0KEHHE;

- He menee 50 MM; MPU CHUCTEMATHUYECKOM KOHTpOJIe (PpaKIIMOHUPOBAHUS
3aMoJHUTENE 0€TOHA 3TO PACCTOSIHUE MOKET OBITh YMEHBILIEHO A0 35 MM, HO MIPU
3TOM JOJDKHO OBITh HE MEHEE MOITYTOPAKPaTHOIO HAauOOJIBIIETO pa3Mepa KpyIHOro
3aMOJHUTENST — €CJIM CTEPKHM TMpU OETOHUPOBAHUM 3aHUMAIOT BEPTUKAIBHOE
MIOJIOKEHHUE.

[Ipy cTECHEHHBIX YCIOBHSX JOIMYCKAeTCA pacloJiaratb CTEP>KHU apMaTypbl
nonapHo (0e3 3a30pa MEX1y HUMH).

B nanemenTax c HampsiraeMoil apmaTypoil, HaTAruBaeMoM Ha OeToH (3a
WCKJIFOYEHUEM HENPEPHIBHO APMHUPOBAHHBIX KOHCTPYKIMI), PACCTOSIHUE B CBETY
MEXIy KaHajgaMu JUIsl apMaTyphl JOJHKHO OBITh HE MEHEE JuaMeTpa KaHalla, HO He

meHee 50 MM.
H p NMCYAaHHUC— PaCCTO?IHI/Ie B CBeTy MC)K,Z[y CTGp)KH)IMI/I HepI/IO,I[I/I‘IeCKOFO HpO(I)I/IJ'Iﬂ HpI/IHI/IMaeTCﬂ 10
HOMUHAIIFHOMY JTHaMETpPy CTEpKHs 0e3 ydeTa BBICTYIIOB U pedep.

10.4 AHkepoBKa HeHANPATAeMOil apMaTypbl

10.4.1 CrepxxHM nepuoAnYecKoro mnpopuis, a TaKkKe TJIaJKUE CTEP)KHH,
NpPUMEHSIEMbIE B CBApHBIX KapKacax M CETKax, BBIMOJHAIOTCS 0€3 KpIOKOB.
PactaHyThIe riIaakue CTEP:KHU BSI3aHBIX KAPKACOB M CETOK JIOJKHBI 3aKaHYMBATHCS
KpPIOKaMHU, JIANKaMU WIH NEeTIISAMH.

10.4.2 [IpononbHBIE CTEPKHHU PACTIHYTOM U CXKATON apMaTyphl JOJKHBI OBITh
3aBeJICHbl 32 HOPMAJIBHOE K IPOAOJIBHON OCH 3JIEMEHTA CEYEHHE, B KOTOPOM OHU
YUHUTBIBAOTCS C IOJHBIM PAaCUETHBIM 3HAYEHUEM COIPOTHUBIICHMS, HAa JUIMHY HE
MeHee |an, orpenernsiemyto o gopmyiie

Ry
lan = (@an 2t M) d, (10.1)

HO He MeHee l,, = Ay, d,

rIe 3HAYCHUS Oan, Ahan U Aan ¥ JIOMyCKAEMbIE MHHUMAJIIbHBIC 3HAYCHUS |an
onpenensitorces mo Tadaute 10.1. [Ipu s3Tom rnagkue apMaTypHbI€ CTEP>KHHU JTOJKHBI
OKaHYMBATHCSA KPIOKAMH WJIH OBITh C MPUBAPEHHOW IMOMEPEYHON apMaTypou 1o
muHe 3aaenkd. K 3nauenuto Ry nomyckaercss BBOOUTh KOA(G(GUIMEHTH YCIOBUN
paboThl 6eToHa, KpoMe Vb1 (Tabmuiia b.1 npunoxenue b).

B cnyuae, korjia aHkepyemble CTEP>KHH MOCTABJIEHBI € 3allacoM IO IJIOLIAIN
CEUYCHMs] MPOTUB TpeOyemMoil pacuyeToM MO MPOYHOCTH C MOJHBIM PaCYETHBIM
3HAYCHUEM COIPOTHBIICHUS, BBIYUCICHHBIM 110 (hopmyiie (10.1), amuHy aHKepOBKH
lan TOTIyCKaeTCs yMEHBIIATh, YMHOXKAs! HA OTHOIICHUE HEOOXOJMMOM 110 pacyery u
(baKkTHUeCKO! MIoIaaei CEeYeHUs apMaTypBhl.
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Taoaxuma 10.1

3HaueHust KOOPGUIMEHTOB AJis ONpeeNIeHUs] aHKEPOBKHU

YcnoBue pa6OTBI HeHaHpHFaCMOf/’I apMaTyphbl
HeHaHpHFaCMOﬁ TICPHOTUICCKOI0O HpO(bI/IJ'Iﬂ FJIa,HKOfI
apMaTtypsbl 7\,an Ian MM 7\,an Ian MM
P P Wan Alan I > Wan Akan ‘ >
HE MCHEE HE MCHCEC

1 3anmenka apmaTyphbl:
a) pacTSIHYTOM B
pacTsHyTOM OeTOHE 0,70 11 20 250 1,20 11 20 250
0) c)KaToM WM
PaCTSIHYTOM B CKaTOM

oerone 0,50 8 12 200 0,80 8 15 200
2 CTbIKH apMaTypbl

BHAXJIECTKY:

a) B PacTSIHYTOM

oeroHe 0,90 11 20 250 1,55 11 20 250

0) B c)xkatoMm OeToHe 0,65 8 15 200 1,00 8 15 200

Ecnu nmo pacdery BIOJb aHKEPYEMBIX CTEpKHEH 0Opa3yroTCsl TPELIMHBI OT
pacTsbkeHus: 0eTOHa, TO CTEPXKHU JIOJDKHBI OBITH 3aJIeJIaHbl B CKATYI0 30HY O€TOHA
Ha JUTHHY lan, onipenensemyro mo gpopmyse (10.1).

[Ipy HEBO3MOKHOCTH BBINOJTHEHUS YKAa3aHHBIX TpeOOBaHUN JOKHBI OBITh
MPUHATHI MEPBI IO AaHKEPOBKE MPOJIOJIBHBIX CTEPAKHEHN JIJIs1 00ecriedeHust X pabOTh
C MOJIHBIM PAaCUETHBIM 3HAYEHUEM CONPOTUBIICHHUS B PACCMATPUBAEMOM CEYEHUU
(mocTaHOBKAa KOCBEHHOM apMarypbl, IPUBAapKa K KOHI[AM CTEP>KHEH aHKEPYIOIIHMX
IUIACTUH WJIM 3aKJIaJHbIX JleTajeil, OTrud aHkepyrommx crepxkHeit). [Ipu stom
3HaueHue lan 1omKkHO OBITE HE MeHee 10d.

Jlnst 3aKkiiagHbIX JeTaneil MDOKHBI YUYUTHIBATHCA CIEAYIOIIME OCOOEHHOCTH.
JIMMHYy pacTSIHYThIX AHKEPHBIX CTEP)KHEH 3aKJIAIHBIX JETallei, 3aJCaHHBbIX B

g g
pPacCTSIHYyTOM WJIM B CXaTOM OETOHE, TpH % > 0,75 wu % < 0,25 cuenyet
b b

onpenensaTs o gopmyiie (10.1), mons3ysach 3HAYECHUAMU MOan, Adan U Aan TIO YHKTY
la tabnuipt 10.1. B ocTanbHBIX Cilydasx yKa3aHHBIC 3HAUCHHS CIIEyeT MPUHUMATh
no myHKTy 16 tabmuier 10.1. 3nech ope — CKUMArOIIMe HANpsHKeHUsT B OETOHE OT
MOCTOSIHHBIX HArpy30K, ACHCTBYIONINX NEPICHAUKYIISIPHO K aHKEPHOMY CTEPKHIO U
oTpeJieNsieMbI€ KakK JUIsl yIPYroro MaTepualia Mo MPUBEICHHOMY CEUCHHUIO.

[Ipu gercTBUM HA aHKEPHBIE CTEPKHU 3aKJIATHOU JAETAIN PACTATUBAOIIUX U
CABUTAIONINX YCUIUH npaBasi yacTh popmyiibl (10.1) ymHOkaeTcs Ha KOdDPUIIueHT

d, ompeaesieMblil o Gpopmyrie
0,3

= o N +0,7, (10.2)
rae Nani, Qani — pacTsaruBaroiiee W CABHraioliee yCHUIME COOTBETCTBEHHO B
AHKEPHOM CTEPIKHE.
Ilpy >TOM JUIMHA AHKEPHBIX CTEPXKHEM JO/DKHA OBITh HE MEHBIIE
MHHHAMAITbHBIX 3HAYEHHI |an COTTIACHO HACTOSIIIEMY ITYHKTY.
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AHKepbl U3 riaaakoil apmarypsl kitacca A240 cieqyer NpuMEHATh TONbKO IPH
HAJIMYMM YCUJICHUI Ha MX KOHIIAX B BHJIE IJIACTUHOK, BBICA)KEHHBIX T'OJIOBOK U
MOMEPEYHbIX KOPOThImIeH. J[JIMHAa 3THX aHKEpPOB OMNpENENSeTCs pacyeToM Ha
BBIKAJILIBAHUE U CMSITUE OETOHA.

10.4.3 Jlnsa obGecrieueHs: aHKEPOBKH BCEX MPOJIOIBHBIX CTEP)KHEH apMaTyphl,
3aBOJIMMBIX 3a TpaHb OMNOPHI, Ha KpaWHUX CBOOOJHBIX OMOpPaX H3rMOAEMBIX
AJIIEMEHTOB JIOJKHBI BBIMOJIHATHCS CIEAYIONIME TPEOOBAHMUS:

- ecnu coOmoaroTes ycnosue 7.2.18, niauHa 3amycka pacTSHYTBIX CTEpKHEH
3a BHYTPEHHIOIO I'paHb CBOOOIHOM OMOPHI JIOJDKHA COCTABIATh HE MeHee 5d,;

- ecimu ycinoBue 7.2.18 He coOmromaercs, AJMHA 3allycKka CTEp)KHEHW 3a
BHYTPECHHIOIO TPaHb CBOOOTHOM OMOPHI JOJDKHA ObITh He MeHee 10d.

JlnuHa 30HBI aHKEpOBKH |l Ha KpaiiHell CBOOOJHOW omope, Ha KOTOpOU
CHIDKAIOTCS pacueTHBIC COMPOTHUBIICHHUS apMaTyphl, ornpenensercs cornacHo 10.4.2
u yHKTy 16 Tabmunsr 10.1.

HanpsbxeHnue cxxaTusi 0€TOHa Ha ONOPE Gy ONPENEISAETCs JEIEHUEM OMOPHOI
peakuuu Ha IJIOLaAb ONIMPAaHUs JIeMEHTa U npuHuMaetcs He 6omee 0,5Ry.

KocBenHoe apmupoBaHue pacrpenesisercss 1Mo JJIMHE 30Hbl aHKEPOBKU OT
TOpLA 3JIEMEHTa /10 OnMKaiiie K onope HOpMaJIbHOM TpEIIUHE.

JlyivHa 3ammycka cTep KHE! 3a BHYTPEHHIOIO IPaHb ONOPbl YMEHbBIIAETCS IPOTUB
TpeOyeMOil HACTOSIIMM ITyHKTOM, eCJii 3HaueHHe |y, < 10d, u npuHUMaeTcs paBHBIM
lan, HO He MeHee 5d. B aTom ciydae, a Take NMpU NpUBapKe KOHIIOB CTEPIKHEH K
HA/IC)KHO 3aaHKEPEHHBIM CTAJbHBIM 3aKJIaJHBIM JIETAISIM CHUKEHHE PACUETHOTO
3HAYEHHsS] COIMPOTUBICHUS NPOAOIBHOW apMaTypbl Ha OIOPHOM Y4YacTKEe HE
MIPOU3BOIUTCS.

10.5 IMpoaosibHOE apMUPOBaHNE )JIEMEHTOB

10.5.1 3nayenme MIOMAAM  CEYEHUS  NPOJOJBHOM  apMaTypbl B
KEJIe300€TOHHBIX 3JIEMEHTaX JOJDKHO NMPUHUMAThCS HE MEHEe IMPHUBEIECHHOTO B
tabmuie 10.2.

Taonuma 10.2

MuHuMabHas MI0maab CEYeHUs
YcnoBus paboTsl apMaTypbl MIPOJIOJILHOM apMaTypbl B )KeJI€300€TOHHBIX
AJIEMEHTaX, % IUIOIAAN ceueHHs OeToHa

1 Apmatypa S B n3rudaemsIx, a TaKxe BO
BHEIICHTPEHHO PacCTAHYTHIX 3JIEMEHTaX MpU
PacIIOIOKEHUH TTPOIOTBHOM CHITBI 32
npenenamMu paboueil BICOTHI CEUeHUS 0,05
2 Apmatypa S, S' BO BHELIEHTPEHHO
PacTSHYTHIX dJIEMEHTaX MPH PACTIOIOKEHHN
IIPOJOJIBHOM CHIIBI MEXly apMarypoid S u S' 0,05
3 Apmarypa S, S' BO BHEIIECHTPEHHO C)KATBIX
3JIEMEHTAaX IPH:

lo/i <17 0,05
17<1o/i<35 0,10
35<1o/i <83 0,20
lo/i > 83 0,25
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[Ipumeyanue— MUHUMabHAs TUIONIA/b CEUCHHST apMAaTYphl, IIPUBEJCHHAs B HACTOSILIEH TabiuLe,
OTHOCHTCS K IUIOIIA/IU CEUYeHHU s OETOHA, PaBHO IIPOU3BEACHUIO INMPHHBI IPSIMOYTOJIEHOTO CEUSHUS, HIIN INUPHHBI
pebpa TaBpoBOTO (IBYTaBPOBOTO) CeUeHHs Ha pabodyi0 BBICOTY cedeHHs hg. B amementax ¢ mpomonbHOM
apMaTypoH, pactoJIOKEHHOH PaBHOMEPHO MO KOHTYPY CEUCHHs, a TAKXKE B LICHTPAIBHO-PACTIHYTHIX DIEMEHTAX
YKa3aHHOE 3HAUCHHE MIUHUMAJILHOI'O apMHUPOBAHNSI OTHOCUTCS K IOJIHOM IIOINA Iy ceyeH s OeToHa.

B snmemeHTax ¢ mpomoOJIbHOM apMaTypou, PacloIOKECHHOM PaBHOMEPHO IO
KOHTYpY CEUEHHUs, a TakKe B IICHTPAJbHO-PACTIHYTBIX DJEMEHTaX 3HAUYCHUE
MHUHUMQIBHOM IUIONIAAM CEUYEHUS BCEU MPOJOJBHOM apMaTypbl JTOJHKHO
MIPUHUMATKCS BABOE OOJIbIIIE 3HAUCHUH, MpUBeeHHBIX B Tabaule 10.2.

MuHUMaNbHBIN MPOLIEHT COJEPXKaHUS apMaTypbl S U S' BO BHEIEHTPEHHO
CKaThIX JJIeMEHTaX, Hecyllass CIOCOOHOCTh KOTOPBIX TMPU  PaCUYETHOM
HKCIIEHTPUCUTETE UCMOJIb3yeTcs MeHee yeM Ha 50 %, He3aBUCUMO OT TMOKOCTU
AJIIEMEHTOB NMpuHUMaeTcs paBHbIM (,05.

3Hauenus, npuBeAcHHble B Tabmuue 10.2, He pacmpocTpaHSIOTCS Ha
apMHPOBaHUE, ONIPEACIIIEMOES paCYETOM AJIEMEHTA JJISI CTAINN TPAaHCTIOPTHPOBAHUS
¥ BO3BEJICHUS; B 3TOM CJIy4ae IJIOMAIh CEUCHUS apMaTyphl OTPEASIIETCS TOIBKO
pacueToMm 1o nmpoyHocTu. Ecian pacueToM ycTaHOBJICHO, YTO HECYIasi ClIOCOOHOCTD
AJIEMEHTA HMCUEPIBIBACTCS OJHOBPEMEHHO ¢ OOpa30BaHMEM TPEIIMH B OCTOHE
pPacTSHYTON 30HBI, TO JIJIS C1a00apMUPOBAHHBIX JIEMEHTOB JTOJDKHBI YAUTHIBATHCS
TpeboBanwms 5.8.

TpeOoBaHUs HACTOSIIETO MYHKTA HE YUYUTHIBAIOTCS TTPH Ha3HAYCHUH TIIOTIA TN
CeueHHs apMaTypbl, YCTAaHABIMBAEMOH M0 KOHTYPY IUTUT (TTaHENel) U3 pacueTa Ha
U3ru0 B TUIOCKOCTHU TUTUTHI (TTAHENH).

10.5.2 Jquametp, MM, HPOJOJBHBIX CTEPKHEM CHKATBIX DJIEMEHTOB JOJIKEH
ObITh HE OoJiee:

16 — nys OeTona xiacca B 12,5 u Hmke;

25 — g 6etona xiacca B15 — B25;

40 — nyst 6etona knacca B30 u Boie.

B wusrubaempix sneMeHTax ¢ apmarypor kjacca A600 u Huke, AUaAMETp
MPOJIOJIBHBIX CTEPHKHEHN, MM, IOJKEH ObITh HE OoJiee:

16 — ng 6eToHa kiaccoB B12,5 u Huke;

25 — nsg 6etona kiaccos B15 — B25;

32 — s 6erona xkinaccoB B30 u BeImie.

Jlnst apmatypsl 0oJjiee BBICOKMX KJIACCOB TMPEACIbHBIC AHMAMETPHI CTEp>KHEU
JOJDKHBI OBITH COTJIACOBaHBI B YCTAHOBJICHHOM TOPSI/IKE.

JluamMeTp TIPOJOJIBHBIX CTEPKHEW BHEIEHTPEHHO CXKATBIX DJIEMEHTOB
MOHOJIUTHBIX KOHCTPYKITUI JOJIKEH OBITh HE MeHee 12 MM.

10.5.3 B nuHEWHBIX BHEIEHTPEHHO CKATBIX DJIEMEHTAX PACCTOSHUS MEXKIY
OCSIMH CTEpIKHEH MPOJI0JIBHON apMaTyphl IOJDKHBI TPUHUMATKCS: He 6osiee 400 MM
— B HaIpaBJICHUH, IEPIICHIUKYISIPHOM K TUIOCKOCTH M3rubda, He 6osee 500 mm — B
HaIpaBJIeHUH MIOCKOCTH U3ruoa.

10.5.4 Bo BHELIGHTPEHHO CXKAaThIX 3JIEMEHTAX, HECYIasi ClIOCOOHOCTh KOTOPBIX
IIPY 33JIaHHOM 3KCIICHTPUCHTETE TPOAO0JIbHOMN CHUITBI UCTIOJIB3YETCs MeHee ueM Ha 50
%, a TaKKe B dJIeMeHTax THOKOCThIO lo/i < 17 (Hampumep, MOAKOIOHHHUKAX ), TJIE TIO
pacdeTy ckaras apmaTypa He TpeOyeTcs, a YMCII0O PacTIHYTOW apMarypbl HE
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npesbitiaet 0,3 %, cormacuo 10.5.3, 10.6.1 u 10.6.2, mo rpaHsM, napamieabHbIM
IJIOCKOCTH M3rMba JI0MyCKAeTCs HE YCTaHABIWBATH MPOJOJIbHYIO U MOIMEPEYHYIO
apmatypy. lIpu s3ToM apmupoBaHue 1o rpaHsAM, NEPIEHAUKYISPHBIM K INIOCKOCTH
u3ruba, MPOU3BOAMUTCS CBAPHBIMU KapKacaMW M CETKaMH C 3alllUTHBIM CIIOEM
OeToHa ToMIUHON HE MeHee 50 MM.

10.5.5 B Gankax mupunHou Oosiee 150 MM momKHO OBITh HE MEHEE JBYX
MPOJIOJIBHBIX pabOUMX CTEPIKHEH, 3aBOJMMBIX 3a TpaHb onopkl. B pedbpax cOOpHBIX
naHesield, HaCTHJIOB, YaCTOPEOPUCTHIX MEPEKPHITUNA W T. N. mupuHoi 150 MM u
MEHEe JI0ITyCKAeTCs TI0BEJIEHUE JI0 ONIOPHI OTHOTO MPOAOJIBHOTO pad0UYEro CTEPKHS.

B mnuTtax paccTosSHUST MEXAY CTEpKHSMH, 3aBOAUMBIMU 33 TPaHb OMOPBHI,
JOIKHO OBITH HE 6osee 400 MM, IpUYEM TUIOIIAL CEUCHUS ITUX CTEpKHEH Ha 1 M
IITUPHUHBI TUTATHI JOJDKHA COCTABIAThL HE MeHee 1/3 miomanu cedeHus CTep)KHEH B
MpoJIeTe, OMPECICHHON pacueToOM MO HauOOIbIIIEMY U3rM0AI0IIEMy MOMEHTY.

[Ipu apMupoBaHUM HEPA3PE3HBIX IUIUT CBAPHBIMU PYJOHHBIMU CETKAMH BCE
HUKHUE CTEPKHU BOJM3M TPOMEKYTOUYHBIX OIOpP JIOMYCKAETCs MEPEBOJUTH B
BEPXHIOIO 30HY.

Paccrosinus Mexay ocsiMu pabodyux CTEp)KHEH B CpellHed YacTH IMpoJieTa
TUTUTBI U HaJT OTIOPOH (BBEPXY) TOJKHBI OBITH He 60Jiee 200 MM MpU TOJIIMHE TUTUTHI
10 150 mm u He 60aee 1,5h mpu TouuHe mIUTH cBbime 150 MM, rae h — TommuHa
TUJTUTHI.

10.5.6 B u3rubaembIx 31emMeHTax OpH BbicoTe cedeHus cBbimie 700 MM y
OOKOBBIX TpaHeW [IOJDKHBI YCTAHABIMBATHCS KOHCTPYKTHUBHBIC MPOJOJIbHbBIC
CTEP>KHU C PACCTOSITHUSAMM MEXAY HUMU 10 BbicoTe He Oosee 400 MM.

10.6 IonepeuHoe apMUPOBAHHUE IJIEMEHTOB

10.6.1 ¥V Bcex MOBEPXHOCTEN kKeIe300€TOHHBIX AIEMEHTOB, BOIM3U KOTOPBIX
yCTaHaBJIMBAETCS MPOIOJIbHAS apMaTypa, J0JDKHA TPEyCMaTPUBATHCS MONEepeUHast
apMaTypa, OXBaTbIBalolllas KpakHUE POJI0JIbHbIE cTepKHU. [Ipu 3TOM paccTosHus
MEX Ty TIOTIEPEYHBIMU CTEPKHIMH Y KaXKJI0M MMOBEPXHOCTHU DJIEMEHTA JOJIKHBI OBITH
He 6onee 600 MM, HO He OoJiee YIBOGHHOM MUPUHBI TPAaHU DJIEMEHTA.

Bo BHEUEHTPEHHO CXKAaThIX »JJEMEHTaX C UEHTPaJIbHO-PACIOJIOKEHHON
HaIpsiraéMoil  MPOJOJBHOM apMaTypod (Hampumep, B CBasX) YCTaHOBKa
MOTIEPEYHO  apMaTypsl HE Tpelyercs, €clid CONPOTUBIECHUE JEHCTBUIO
MOTIEPEYHBIX CUJI 00ECTIeYMBACTCS OETOHOM.

[Tonepeunyro apmaTypy AOIMYCKaeTCs HE YCTaHABIWBATH Yy IpaHEd TOHKUX
pebep u3rudaemMbIx 1eMeHTOB (IupruHOM 150 MM U MeHee), 10 MU PUHE KOTOPHIX
pacrojaraeTcs OAuH POI0JILHBIN CTEPKEHb WU CBAPHOM KapKac.

Bo BHEUEHTPEHHO CXKAaTbhIX JIMHEMHBIX »JJIEMEHTaX W B CXKATOW 30HE
M3ru0aeMbIX DJIEMEHTOB TMPU HAJUYUMM YYUTHIBAEMOM B pacyeTe CKaTou
MPOJIOJLHON apMaTyphbl XOMYThI IOJKHBI OBITh Ha PACCTOSIHUM:

[Tpu Ry, < 400 MIla — ne 6omee 500 mm u HE Ooee:

20d — cBapubix; 15d — npu Bsi3aHBIX KapKacax;

npu Ry, < 450 MIla — ne 6onee 400 mm u He Ooee:

15d — cBaphbIx; 12d — npu BsA3aHBIX KapKacax.
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[Tpu 3TOM KOHCTpYKLHEH MOMEPEeUHO apMaTyphl JOHKHO OBITh 0OecreueHo
3aKpeIICHUE CXKaTbhIX CTEepKHEH OT OOKOBOrO BBITYYMBAHUS HX B JIFOOOM
HaIlpaBJICHUMU.

Paccrosinusg mMexay XOMyTaMH BHELIEHTPEHHO CXKAThIX 3JIEMEHTOB B MECTax
CTBIKOBaHUSI paboyeil apMaTypbl BHAXJIECTKY O€3 CBapKu JOJDKHBI OBITH HE Ooliee
10d.

Ecnu HacelllieHue 3jieMeHTa TpeOyeMoM MO pacyeTy CKaToil MpojoJbHOMN
apmatypoii S' Beie 1,5 %, a Takke ecliu Bce CeYeHHE 3JIEMEHTa C)KaTo U odIiee
HachlleHne apMatypoit S u S' Beie 3 %, paccTosHUE MEXAY XOMYTaMH JIOJKHO
obrTh He Oontee 10d 1 He Gostee 300 MMm.

10.6.2 KoHcTpyKIIKs BSI3aHBIX XOMYTOB BO BHEIICHTPEHHO CXKATHIX 3JIEMEHTaX
JOJKHA OBITH TaKOM, YTOOBI MPOJIOJIbHBIE CTEPIKHHU (IO KpalHEel Mepe Yepe3 OAHH)
pacrojarajiich B MECTax reperunoa XoMmyToB, a Ieperuobl — Ha pacCTOSIHUM He OoJiee
400 MM o mupuHe rpaHu deMenTa. [lpu mupune rpanu He 6onee 400 MM U He
0osiee YeThIpeX MPOJOJIBHBIX CTEPXKHSAX Yy ATOM I'paHU JOMYCKAaeTCs OXBAaT BCEX
IIPOJIOJIBHBIX CTEPYKHEN OJTHUM XOMYTOM.

[Tpu apMupoOBaHUU BHELEHTPEHHO CXKATBIX 3JIEMEHTOB IJIOCKUMH CBapHBIMU
KapKacaMu JIBa KpallHUX Kapkaca (pacrojoKE€HHbIE Y MPOTUBOIOJIOKHBIX TPaHe)
JOJKHBI OBITh COEIMHEHBI IPYT C APYTOM Uis 00pa30BaHUs NMPOCTPAHCTBEHHOI'O
Kapkaca. Jlyig 3Toro y rpaHei sjaeMeHTa, HOPMaJbHBIX K IJIOCKOCTH KapKacoB,
JIOJKHBI YCTaHABJIMBATHCA IONEPEYHbIE CTEPYKHU, NMPUBAPUBAEMbIE KOHTAKTHOM
CBapKOM K VYIJOBBIM MPOAOJBHBIM CTEPXKHSM KapKacoB, WM IINWIbKH,
CBS3BIBAIOLIUE ITH CTEPKHU, HA TEX K€ PACCTOSIHUSAX, YTO U MONEPEUHbIE CTEPKHU
MJIOCKUX KapKacoB.

Ecnu KkpaiilHMe TJIOCKME KapKachl HMMEIOT MPOMEXYTOUYHBIE MPOJOJIbHbBIE
CTEP>KHH, TO OHH HE PEIKE UEM Uepe3 OJINH CTEPKEHD U HE pexe yeM yepes 400 mm
[0 IIMPUHE TPaHM JIEMEHTA JOJKHBI CBS3bIBATHCS LIMHJIBKAMH C MPOAOIbHBIMU
CTEpXHSIMH, PACIOJIOKEHHBIMU Yy  IPOTUBOMOJOXKHOW rpanu. IInwibku
JIOTIYCKAeTCsl He CTaBUTh NPU IIMPHUHE T'paHu 1eMeHTa He 6osee 400 mm u He OoJiee
YEThIPEX MPOJOJIbHBIX CTEPIKHAX Y ATOU I'paHHu.

10.6.3 Bo BHEIEHTPEHHO CXKAThIX AJIEMEHTaX C YYHUTHIBAEMBbIM B pacyeTe
KOCBEHHBIM apMHUpPOBAaHHUEM B BHUJAE CBAPHBIX CETOK WM HEHaNpsAraeMou
CHUPaIbHON, WK KOJIbLIEBOW apMAaTyphl 1OJKHBI OBITh IPUHSTHI:

- pa3Mephl TUeeK CETKU — He MeHee 45 MM, HO He Ooiee 1/4 MeHbIel CTOPOHBI
ceueHus 31eMenTa u He 6ojree 100 mm;

- IMaMEeTp HABUBKM CIIUPAJICH WU AUAMETP KoJjell — He meHee 200 M,

- mIar ceTok — He MeHee 60 MM, HO He Oosiee 1/3 MeHbIIEH CTOPOHBI CEUEHUS
sneMeHTa 1 He 6onee 150 Mm;

- I1ar HAaBUBKM CIIUpasiell uiu mar koJjier — He MeHee 40 MM, HO He Gonee 1/5
JTaMeTpa CeUeHHS deMeHTa 1 He 6osee 100 mm.

Cetku u cripainu (KoJbIla) JOHKHBI OXBATHIBATh BCIO PA00UYIO MPOIOIHHYIO
apMarypy.

[Ipy ycuieHMM KOHILIEBBIX YYAaCTKOB BHELEHTPEHHO CXKaThIX 3JIEMEHTOB
JIOJKHBI YCTAHABIMBATHCSI CBAPHBIE CETKUM KOCBEHHOTO apMUPOBAHUs y TOPLIA — HE
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MEHEe YeThIPEeX CETOK Ha JJIMHE (CYMTasi OT TopIia 3jieMeHTa) He menee 20d, ecim
NPOJIOJIbHAS apMaTypa BBIMOJIHACTCS U3 TJIAKUX CTepxKHeH, u He MeHee 10d — u3
CTEp>KHEU MEePUOIMYECKOT0 MPOPUIIS.

10.6.4 JIuameTp XOMYTOB B BSI3aHBIX KapKacax BHEIEHTPEHHO CXKaTbIX
JIMHEWHBIX JIEMEHTOB JIOJDKEH NMPUHUMAThCS He MeHee 0,250 u He MeHee 5 MM, T/1e
d — HauOOJIBIIHIA JUAMETP MIPOIOJIBHBIX CTCPIKHEH.

JluameTp XOMYTOB B BSI3aHBIX KapKacax M3rHMOaeMbIX 3JIEMEHTOB JIOJDKEH
MPUHUMATKLCS, MM, HE MEHEE:

S — IIpU BBICOTE CEYEHUS dIIEMEHTa, paBHOU mwin MeHee 800 MmM;

8 — To ke, cBhIlIe 800 MM.

10.6.5 B 0amouHbIX KOHCTPYKLMSX BBICOTOM cBbime 150 MM u B
MHOTOITYCTOTHBIX TUIMTax (WM aHAJIOTHYHBIX YaCTOPEOPUCTHIX KOHCTPYKITHSX)
BbICOTOM O0Jiee 300 MM 1O KHA yCTaHABIMBATHLCA MOINEpEeYHas apMaTypa.

B cruomHbpIX miMTax HE3aBHUCHUMO OT BBICOTHI, B MHOTOMYCTOTHBIX IUIMTaX
(MJIM aHAJIOTUYHBIX YaCTOPEOPUCTHIX KOHCTPYKITUAX) BhicOTOM MeHnee 300 MM U B
OaJIOYHBIX KOHCTPYKIHUSX BBICOTOM MeHee 150 MM J1omycKaeTcsi MOMEpPeyHYIo
apMaTypy He yCTaHaBiWBaTh. lIpu 3TOM NOKHO OBITH OOECIEUYEHO YCIOBHE
pacuera coryiacHo 7.2.18.

10.6.6 Tlomepeuynass apmarypa B OaJOYHBIX M IUIUTHBIX KOHCTPYKIIUSAX,
ykazaHHbix B 10.6.5, ycranaBiuBaeTcs:

Ha TPUOTMOPHBIX YYacTKaX, PaBHBIX IIPH PABHOMEPHO pacIpeaesICHHON
Harpyske 1/4 mposera, a mpu COCPETOTOYCHHBIX HArPY3KaX — PACCTOSTHUIO OT OTIOPHI
10 Onvkaifiiero rpy3a, Ho He MeHee 1/4 mposieta, ¢ 1marom He 0oJiee:

- h/2 n He Gonee150 MM — rpu BBICOTE ceueHwMsI DiieMeHTa N, paBHOM WK MEHEe
450 mwm;

- h/3 u "e 6onee 500 MM — TO K€, cBbIIIE 450 MM.

- 3/4h 1 He 607ee S00 MM — Ha OCTATBLHOM YaCTH MPOJICTA IPU BHICOTE CEUCHHUS
sneMeHnTa 6onee 300 M.

10.6.7 TIlomepeunas apmarypa, MPEIyCMOTPEHHAs JJisi  BOCIPHUSATHS
MOTIEPEYHBIX CUJI, IOJDKHA OBITh C HAJIEKHOW aHKEPOBKOM MO KOHIIAM.

10.6.8 [Ilonmepeunas apmaTypa B IUIMTaX B 30HE IPOJABIUBAHUS
ycTaHaBJIMBaeTcs ¢ maroM He Oonee 1/3h u He 6onee 200 MM, TIpU 3TOM IMPHHA
30HBI TTOCTAHOBKH TOTIEPEYHOM apMaTyphl T0JDKHA ObITh He MeHee 1,5h (rae h —
TOJIIIINHA TUTUTHI).

AHKEepOBKa yKa3aHHOW apMaTyphl I0JKHA cooTBeTcTBOBaThH 10.6.7.

10.6.9 Ilonepeunoe apMupoBaHrUE KOPOTKUX KOHCOJICH KOJIOHH BBITIOJIHSIETCS
TOPU30HTAIBHBIMA WJIM HAKJIOHHBIMHU TI01 yriioM 45° xomyrtamu. Illar xoMyToB
J0JDKeH ObITh He Oosiee h/4 u He 6osee 150 MM (Tme h — BrIcOTa KOHCOJIN).

10.6.10 B anemenTax, paboTaroiux Ha U3ru0 ¢ KPyUYEHUEM, BSI3aHbIE XOMYThI
JIOJDKHBI OBITh 3aMKHYTBIMHU C HaJIE)KHOM aHKEPOBKOM Ha KOHIIAX, a MPU CBAPHBIX
KapKacax BC€ IMIOMEpPEYHbIE CTEP)KHU OOOWX HAMNpPaBJICHUH OJDKHBI OBITh
MIPUBAPEHBI K YTIIOBBIM MPOJOIBHBIM CTEPKHAM, 00pasyst 3aMKHYThINH KOHTYD. [Ipu
ATOM JIOJDKHA OBITH 0OECTieYeHa PaBHOIIPOYHOCTh COCTMHEHUN U XOMYTOB.

10.7 CBapHble cOeIMHEHUS APMATYPbI U 3aKJIAAHBIX JAeTajieil
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10.7.1 Apmarypa u3 ropsdyekataHOd CTaJIH TIJIAJKONO W MNEPUOAUYECKOrO
npoduiiss 1 OOBIKHOBEHHOM apMaTypHOH MPOBOJIOKHU, a TAK)Ke 3aKJIaJHbIE JETaIN
JIOJKHBI, U3TOTOBJISITHCS C TPUMEHEHUEM JIJIsi COCIMHEHUSI CTEP)KHEN MEXTy cOO00M
U C IUIOCKMMU 3JIEMEHTAMU MPOKaTa KOHTAKTHOW CBAPKU — TOYEYHOU U CTHIKOBOM.
JlomyckaeTcsi ~ NMpUMEHEHHWE  JYroBOM  CBapkd —  aBTOMATHYECKOHM U
MOJTyaBTOMaTHYECKOM, a Takxke pyuHou cornacHo 10.7.5.

10.7.2 Turibl cBapHBIX COEIUHEHUN U CTIOCOOBI CBAPKU apMaTyphl U 3aKJIaTHBIX
JeTanel crueayeT Ha3HauaTh C y4YETOM YCIOBHH SKCIUTyaTalldd KOHCTPYKIIMH,
CBApUBAEMOCTH CTajJH, TEXHMKO-3KOHOMHYECKHUX TIIOKa3aTeleil COeAMHEHUUH U
TEXHOJOTHUECKUX BO3MOXKHOCTEH MPEANpPUATUS-U3TOTOBUTENSI B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKyMEHTaMH Ha CBapHYI0 apMarypy H 3akjaJHble JeTaiu
KEJIe300€TOHHBIX KOHCTPYKITUH.

10.7.3 B 3aBOACKMX YCJOBHSIX NPHU H3TOTOBJICHHHM CBApPHBIX apMaTypPHBIX
CETOK, KapKacoB U COEIUHEHUM Ha JJUHE OTAEIbHBIX CTEp)KHEH clieayer
IPUMEHATH NPEUMYIIECTBEHHO KOHTAKTHYIO TOUEUHYIO U CTHIKOBYIO CBapKy, a IpU
U3TOTOBJICHUU 3aKJIaJHbIX JIeTaleld — aBTOMaTHUECKYI0 CBapKy HoJ (uirocoMm aiis
TaBPOBBIX U KOHTAaKTHYIO pelbe(HYIO CBAPKY JJIsl HAXJIECTOYHBIX COSAMHEHUHN.

10.7.4 Tlpu MoHTaxke apMaTypHBIX H3JIETUN U COOPHBIX >KEIe300€TOHHBIX
KOHCTPYKUMH B MEPBYIO OYEpeb IODKHBI INPUMEHATHCSA IMOJyaBTOMATUYECKUE
cocoObl  CBapkH, O0O€CIeUYMBAIOIIME BO3MOXHOCTb  KOHTpOJII  KayecTBa
COCIMHEHNH.

10.7.5 TIlpu OTCYTCTBMM HEOOXOIMMOTO CBapOYHOrO OOOpPYIOBaHUS B
3aBOJICKMX YCJOBHSIX M MPH MOHTa)Xe JOMYCKAeTCs BBIMOIHATH KPECTOOOpa3HbIE,
CTBHIKOBBIC, HAXJIECTOUYHBIE M TaBPOBbIE COCAMHEHHSI apMaTyphl M 3aKJIaJHBIX
JeTaned, MpUMeEHssl TPUBEIECHHbIE B HOPMATHUBHBIX JOKYMEHTaxX Ha CBApHYIO
apMaTypy M 3akjaJHble JAeTalld CcnocoObl ayroBod M pyuyHOil cBapku. He
JIOTIYCKAeTCsl MPUMEHATh IyroBYIO CBapKy IpPUXBaTKaMU B KpPeCTOOOpPa3HbIX
COEJIMHEHUSX CTep>KHeH paboueit apmatypsl kitacca A400 mapku 35T°C.

[TpumMeHsist py4HyI0 JYyroBYIO CBapKY IPH BBINOJIHEHUU CBAPHBIX COETMHEHU,
paccuuThIBAEMbIX IO MPOYHOCTH, B CETKAX M KapKacax, CIeAyeT yCTaHaBJIMBATbH
JIOTIOJIHUTEIbHBIE KOHCTPYKTUBHBIE 3JE€MEHTHl B MECTaX COEAMHEHHUS CTEep KHEU
IPOJIOJILHOM U TIONIEPEUHON apMaTypsl (MIPOKITAIKU, KOCBIHKH, KPFOUKH | T. I1.).

10.8 CThIKH HeHANIPATAEMO apMaTypPbl BHAXJIECTKY (0€3 CBApKH)

10.8.1 Ctbiku HEeHanpsiraeMoi paboueil apMaTypbl BHAXJIECTKY IPUMEHSIOTCS
IpU CTHIKOBAaHWM CBAapHBIX M BS3aHBIX KapKacoOB M CETOK, MPU ITOM IHAMETP
paboueit apmaTyphl J0JIKEH ObITh He OoJiee 36 MMm.

CThIKM CTep)KHEH pabouell apmaTypbl BHAxXJIECTKy HE PEKOMEHIYeTCs
pacmonaratb B pPaCTSHYTOM 30HE H3TMOAEMBIX W BHEIEHTPEHHO PACTSHYTHIX
DJIEMEHTOB B MeECTaxX IIOJHOTO WCIOJB30BAaHUS apMaTyphl. Takue CTHIKM He
JIOTTYCKAIOTCA B JIMHEMHBIX 3JIEMEHTaX, CEYCHHE KOTOPHIX MOJHOCTHIO PACTAHYTO
(HampuMmep, B 3aTsDKKaX apoK) M BO BCEX CIIy4asX NPUMEHEHUS CTEp>KHEBOM
apmatypsl kiacca A600 u BoItIe.
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10.8.2 Jlnuna mepemycka (HaxJeCTKH) | CTBHIKOB pacTSIHYTOH WU CXKaTON
paboueit apMaTyphl, CBApHBIX CETOK M KapKacoB B paboyeM HaIpaBiICHUU JOJKHBI
ObITh He MeHee 3HadeHHs lan, onpenensemoro o Gopmye (10.1) u Tadaume 10.1.

10.8.3 CTbiku CBapHBIX CETOK M KAapKacoB, a TaKKe€ PACTSHYTHIX CTEp)KHEH
BS3aHBIX KapKAaCOB M CETOK BHAaXJIECTKy 0O€3 CBapKH JIOJDKHBI pacrojaratbes B
paz0exky. [Ipu 3ToM miomaas ceueHus padounx CTEPKHEHN, CTHIKYEMbIX B OJTHOM
MECTe WM Ha PACCTOSTHUM MEHee JJTMHBI Iepernycka |, TomkHa cocTaBIATh He OoJiee
50 % oOmel muomaAN CEeYeHHUs pacTIHYTOM apMmarypbl — TpPH CTEPXKHIX
neproauydeckoro nmpodwist u He 6osee 25 % — mpu rIaAKUX CTEPKHSX.

CThIKOBaHHE OT/ICIBHBIX CTEPIKHEHN, CBAPHBIX CETOK M KapKacoB 0e3 pa3oeKKu
JIOITyCKAeTCsl MPY KOHCTPYKTUBHOM apMHUpOBaHUU (0€3 pacyeTa) U Ha TeX y4acTKax,
r7ie apMaTypa UCIoiab3yeTcs He 6osee yem Ha 50 %.

10.8.4 CThIKM CBapHBIX CETOK B HAIIPABJICHUH padOveii apMaTyphl U3 TIIaJKOM
ropsiuekatanoi cranu kiaacca A240 HOJKHBI BBIOTHATHCS TAKUM 00pa3oM, 4TOObI
B KaXJOM M3 CTHIKYEMBIX B PAaCTSHYTOM 30HE CETOK Ha JJIMHE HAXJIECTKU
pacroJiarajioch He MEHee JIBYyX MOMNEPEUHBbIX CTEp)KHEH, MPUBAPEHHBIX KO BCEM
MPOJOJIbHBIM CTepKHSIM ceTokK (pucyHok 10.1). Takue e THUIBI CTHIKOB
MPUMEHSIOTCS JUISI CTBIKOBAHUSI BHAXJIECTKY CBapHBIX KapKACOB C OJTHOCTOPOHHUM
pacrnoioxkeHueM pabounx CTEPKHEHM U3 apMaTypbl BCEX BUJIOB.

CThIKM CBapHBIX CETOK B HampaBiieHHH paboueil apmatypsl kiaaccoB A300 u
A400 BemmonHsIOTCS 0€3 MONepeyHBIX CTEP)KHEH B IMpenesax CThIKa B OJHOW WIIH
00euX CThIKyeMbIX ceTkax (pucyHok 10.2).

Cl) __,n.g_l
f——
g} 1
l
6) e d,
¥ 1: | __a &
o ! 1
8) 4
—_-—— K8
' ) 1 d,

a — Ipy MONCPCYHBIX CTCPIKHAX, PACIIOJIOKCHHBIX B OJIHOI IIJIOCKOCTH, 6, 6 — TO KC, B pa3HbIX
IIJIOCKOCTAX

Pucynox 10.1 — CTBIKH CBapHBIX CETOK BHAXJIeCTKY (0e3 cBapKH) B HanpaBJieHHU padoyeii
apMaTypbl, BbIIIOJIHEHHON M3 IVIaJAKUX CTEPKHel
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a — 0e3 TIONEPEYHBIX CTEPXKHEH B MpeJieNnax CThIKa B OJTHON U3 CTHIKYEMBIX CETOK; O — TO XK€, B
00enX CTBIKYEMBIX CETKaxX

Pucynok 10.2 — CTBIKH CBApPHBIX CETOK BHAXJIECTKY (0€3 CBapKH) B HANPaBJeHUH padoyei
apMaTypbl, BbIINOJTHEHHOI U3 CTepKHEeH Mepuoanyeckoro npoguiis

10.8.5 Ctpiku CBapHBIX CETOK B HepabodyeM HampaBlICHUH BBITOIHSIIOTCS
BHAXJIECTKYy C MEPENyCKOM (cuuTas MEXIy KpalHMMH paOOuYMMH CTEPKHSIMU
CETKH):

- Ha 50 mm (pucyHok 10.3 a, 6) — npu aUaMeTpe paCIPEACTUTCIIHHOM
(mornepevHoi) apMaTypsl 10 4 MM BKJIIOY.

- Ha 100 mm (pucynok 10.3 a, 6) — TO ke, CBbIIIE 4 MM.

[Tpu nuametpe paboueit apmMatypsl 16 MM 1 OoJiee CBapHbIE CETKU B HEpabouem
HaIIpaBJICHUU JOITYCKAETCs YKIJIAAbIBaTh BIIPUTHIK APYT K APYTY, IEPEKPBIBAsL CTHIK
CHELUATbHBIMA CTHIKOBBIMU CETKAMH, YKJIaJbIBAEMBIMU C IEPEMYCKOM B KaXAYHO
CTOpOHY He MeHee 150 pacnpenenurtenbHON apMatypsl u He MeHee 100 MM

(pucynoxk 10.3, 6).

a) 50—100 mm d
- )
6) 50—100 mm

i = S
2100 mm; 2 15d,
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@ — CTBIK BHAXJIECTKY C PACIOJIOKEHUEM paboInX CTepKHEN B OJTHOU TJIOCKOCTH; O — TO XKe, C
pacmoao)eHrueM pabodrx CTEp)KHEHN B pa3HBIX MJIOCKOCTSX; 8 — CTHIK BIIPUTHIK C HAIOKEHUEM
JOIIOJTHUTEILHOU CTBIKOBOU CETKH

Pucynox 10.3 — CTBIKH CBapHBIX CETOK B HATIPABJIEHHH pacnpeaeuTeIbHOH apMaTyphbl

CBapHBIC CCTKH B Hepa6oqu HampaBJICHHUN OOITyCKACTCsA YKIIaAbIBATh
BIIPHUTBIK 0e3 HaxJIeCTKH U 0e3 JOIIOJIHUTECIBHBIX CTBIKOBBIX CECTOK IIPH.
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- YKJIAJKE CBAPHBIX IMOJOCOBBIX CETOK B JBYX B3aMMHO MNEPHEHIUKYISPHBIX
HaIlpaBJICHUSX;

- HaJMYMM B MECTaxX CTBIKOB JONOJHHUTEIBHOTO KOHCTPYKTHUBHOTO
apMUPOBAHUA B HAIIPABJICHUH PACIIPEICITUTEIbHON apMaTyphl.

10.9 CTbIKH 3/1eMEHTOB COOPHBIX KOHCTPYKIIUIi

10.9.1 Ilpu cThIKOBaHUU K€J1€300€TOHHBIX 3JIEMEHTOB COOPHBIX KOHCTPYKITUH
YCWJIHSI OT OJHOTO 3JIEMEHTA K JIPyroMy MEepeIaroTcsl 4epe3 CTHIKYEMYI0 pabouyro
apMartypy, CTaJIbHBIC 3aKJIaJHBIC JCTAIH, 3aMOJHsIEMbIe OETOHOM IIBBI, OETOHHBIC
IIMOHKK WU (I CXKATBhIX SJEMEHTOB) HEMOCPEJACTBEHHO Yepe3 OETOHHbIC
MOBEPXHOCTH CTHIKYEMBIX 3JIECMEHTOB.

CTbIKOBaHHE TPEABAPUTEIBLHO HAIPSKEHHBIX JIEMEHTOB U KOHCTPYKIIUH, K
KOTOPBIM  TPEABSBIAIOTCA  TpeOOBaHUSI  BOJOHENPOHUIIAEMOCTH,  JIOJHKHO
OCYILECTBIISITECA OETOHOM Ha HaNpATaroieM [IEMEHTE.

10.9.2 XKectkue cTbiku COOPHBIX KOHCTPYKIIMU JTOJDKHBI 3aMOHOJUYUBATHCS
3aloJHEHUEM IIIBOB, MEXIYy JJeMeHTaMu, OeroHoM. Eciaum mpu M3roToBlieHUU
AJIEMEHTOB OOECIeYMBaeTCA IUIOTHAs MOJATOHKAa TOBEPXHOCTEH Npyr K JApYyry
(HampuMep, MpPU HKCIOIB30BAHUM TOpIIA OJHOTO M3 CTBHIKYEMBIX D3JIEMEHTOB B
KaueCTBE OMayOKH JJIsl TOpIIa APYTOro), TOMYCKAETCS BBIMOJIHEHUE CTHIKOB HACYXO
MIpU NIepeaade 4epe3 CThIK TOJIBKO CKUMAIOIIETO YCUITHSL.

10.9.3 Crblkn 53JIEMEHTOB, BOCIPUHHUMAIOIINE PACTIATUBAIOIINE YCHUIIHS,
JTOJKHBI BBITTOJTHSATHCS:

- CBAPKOM CTAJIbHBIX 3aKJIaJHBIX ACTaJICH;

- CBApPKOM BBIITYCKOB apMaTyphl;

- TPOIYCKOM Yepe3 KaHajdbl WJIM Ma3bl CTHIKYEMbIX A3JIEMEHTOB CTEpP>KHEU
apMaTypHbIX KaHAaTOB WM OOJTOB C TOCJICAYIOIIMM HATSHKEHUEM UX U
3aM0JIHCHUEM IIBOB M KaHAJIOB IIEMEHTHBIM PAacTBOPOM HJIM MEJIKO3E€PHUCTHIM
OCTOHOM;

- CKJICMBAHUEM DHJIEMEHTOB KOHCTPYKIIMOHHBIMU TOJIMMEPPACTBOPAMU C
MIPUMEHEHUEM COEIUHUTEIbHBIX JETANECH U3 CTEPKHEBOU apMaTYPHI.

[Ipy mpOEKTUPOBAHUU CTHIKOB DJIEMEHTOB COOPHBIX KOHCTPYKIIMM JIOJKHBI
MpEeAyCMaTPUBATHCS TAKUE COCAUHEHHS 3aKIaHBIX JETalIei, MPU KOTOPBIX HE
MPOUCXOAUIIO ObI pa3rubaHus UX YacTeH U BHIKOJIOB OETOHA.

10.9.4 3aknaaHble eTaId JTOHKHBI OBITH 3aaHKEPEHBI B OCTOHE C ITOMOIIBIO
aHKEPHBIX CTEP>KHEW WM IPUBAPEHBbI K paboueil apMaType 3JIEMEHTOB.

3akyagHble JeTadu ¢ aHKepaMU JIOJDKHBI COCTOSITh M3 OTIENbHBIX IIJIACTHUH
(yronkoB win (HacoOHHOM CTaJIM) C MIPUBAPECHHBIMU K HUM BTaBp WJIM BHAXJIECTKY
AHKEPHBIMHM CTEP)KHIMU MPEUMYLIECTBEHHO M3 apmaTypsl kiaccoB A300, A400.
JlmiHa aHKEpPHBIX CTEpKHEW 3aKJIAJHBIX JETAJEd TpU JEUCTBUM HA HUX
pPaACTATMBAIOIINX CHJI JOJDKHA OBITh HE MEHee 3HadeHHS lan, ompeaenseMoro
coriacHo 10.4.2.

JImrHa aHKEPHBIX CTEPIKHEH MOXKET OBITh YMEHBIIICHA MPU YCIIOBUU MTPUBAPKU
Ha KOHIIaX CTEPKHEW aHKEPHBIX IMJIACTUH WUJIM YCTPOUCTBA BBICAXKEHHBIX TOPSUYUM
CIOCOOOM aHKEPHBIX FOJIOBOK JMAMETPOM He MeHee 20 — s apMaTypbl KJIacCoB
A240 u A300 u He menee 3d — mis apmatypsl ki1acca A400. B atux ciryyasx jmHa
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AHKEPHOTO CTEPKHS OMPEAEIIAETCS PaCUeTOM Ha BHIKAJIBIBAHUE U CMATHE OETOHA U
npuHuMaetcs He meHee 10d (rme d — nuamerp aHkepa, MM).

Ecnu aHKepsl, HCIBITHIBAIOIIME PACTSHKEHHUE, PacIloaraloTcsi HOPMaJbHO K
OCH 3JIEMEHTA U BJIOJIb HUX MOTYT OOPa30BbIBATHCS TPEIIMHBI OT OCHOBHBIX YCHIIUH,
NEHCTBYIOIIMX Ha DJEMEHT, KOHIbI AHKEPOB JOJDKHBI OBITh  YCHUJICHBI
IIPUBAPEHHBIMU ITACTUHAMH WJIM BBICA)KEHHBIMU MOJIOBKAMM.

[IITamMOBaHHBIE 3aKJIaAHBIE IE€TATIU JOJKHBI COCTOATH U3 II0JIOCOBBIX aHKEPOB
C ycwieHueM (Hampumep, B BHUIE C(EepUYecCKUX BBICTYIIOB) M YYaCTKOB,
BBIMOJHSIONMX ~ (PYHKIMIO TUIAaCTUH  (QHAJOTUYHO  CBAPHBIM  JIETAJISIM).
[lITammoBaHHBIE 3aKIAJHBIE JETAIN CIEAYET IPOEKTUPOBATH U3 IOJIOCOBOU CTAIIN
TONMIIMHON 4 — 8 MM TakuM 00pa3oM, 4TOOBI OTXOJbI IPH PACKPOE MOJOCH! ObLIN
MUHUMAaNbHBIMU. JleTanb HEOOXOAMMO PAaCCUMTHIBATH MO MPOYHOCTU TMOJIOCOBBIX
AHKEPOB M IUIACTHH. [IpOYHOCTH AaHKEPOBKM JAETaNM IPOBEPSAETCS NPU pacyere
0eToHa Ha pacKaJbIBaHUE, BHIKAJIBIBAHUE U CMSTHE.

TonmuHa TIacTUH 3aKiaJHbIX AeTaieil ompenenserca cornacHo /.2.31 u B
COOTBETCTBUM C TpeOOBaHUSAMH CBapKHU. B 3aBHCHUMOCTH OT TEXHOJOTHMHU CBapKH
OTHOILIEHUE TOJIIIMHBI IUIACTUHBI K JUAMETPy aHKEPHOT'O CTEPKHs IIPUHUMACTCS B
COOTBETCTBUH C TPEOOBAaHUSIMU HOPMATUBHBIX IOKYMEHTOB.

10.9.5 Ha KOHLIEBBIX YaCTSAX, CTHIKYEMbIX BHELEHTPEHHO CXKAThIX 3JIEMEHTOB
(Hampumep, Ha KOHUAX COOpPHBIX KOJOHH) JIOJKHA yCTAHABJIMBATHCS KOCBEHHAas
apmarypa cormiacao 10.6.3.

10.10 OTaenbHble KOHCTPYKTUBHBIE TPEOOBaHUS

10.10.1 Ocanounsie BB TOTKHBI ITPEAYCMATPUBATHCS B CIIy4asiX BO3BEICHUS
3MaHUs (COOPYXKEHUSI) Ha HEOJHOPOAHBIX IPYHTaX OCHOBaHMS (IIPOCATOYHBIX U
Ip.), B MECTax pe3KOro U3MEHEHMs Harpy30K U T. .

Ecam B yKasaHHBIX Cly4asx OCAQJOYHBIE WIBBI HE NPEAYCMATPHUBAIOTCH,
(GyHIaMEHThl JIOJDKHBI 00JagaTh JOCTATOYHOM NPOYHOCTBIO M KECTKOCTHIO,
IpEeIOTBpallaloONie TMOBPEXKIECHUE BBIIICISKAIMX KOHCTPYKIMM, WU OBITH
CITELIMAJIbHOU KOHCTPYKIMH, CIIYXKAILIEH ISl JOCTHKEHUS ITOU K€ LIEIH.

OcazouHbple 1IBBI, a TaKXE€ TEMIIEPAaTypHO-YCAJ0YHbIE IMIBBI B CIUIOLIHBIX
OETOHHBIX U ’K€JI€300€TOHHBIX KOHCTPYKIUSX CJIEIYET BBINOJIHATH CKBO3HBIMH,
pa3pes3asi KOHCTPYKLHIO J0 MOAOHIBBI (PyHIameHTa. TemiepaTypHO-ycaJlOuHbIe
BBl B JKEJIE300€TOHHBIX KapKacaxX BBIMOJHAIOTCS MOCPEACTBOM MPUMEHEHUS
JIBOMHBIX KOJIOHH C JOBEJAECHHUEM I1IBa 10 BepXa (PyHIaMeHTa.

Paccrosinusg Mexay TeMmImepaTypHO-yCaJOYHbIMM IIBaMHM B OETOHHBIX
byHIaMeHTaX U CTEHKax MOJIBAJIOB JOMYCKAeTCs MPUHUMATHh B COOTBETCTBHUM C
PacCTOAHUAMHU MEXK/y IIBAMH, IIPUHATHIMH JJISI BBIIIEJICKANX KOHCTPYKIIUH.

10.10.2 B O€TOHHBIX KOHCTPYKIUSAX JOJDKHO IpEayCcMaTpUBaThCs
KOHCTPYKTUBHOE apMUPOBAHHUE:

- B MECTax PE3KOro U3MEHEHHUsI pa3MEpPOB CEYEHHUs DJIEMEHTOB;

- B MECTaX U3MEHEHUS BBICOTHI CTEH (HA y4acTKe HE MeHee | M);

- B OETOHHBIX CTEHAX MOJ ¥ HaJl MPOEMaMH KaXkJIOTO 3Taxa,

- B KOHCTPYKLHSIX, ITOJBEPrarOINXCs BO3AEHCTBUIO IMHAMUYECKON HArPY3KH;

- Y MEHEE HAIPSHKEHHON I'PAHU BHELICHTPEHHO CHKATBIX 3JIEMEHTOB.
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TpeOoBaHUsg HACTOSINET0 NYHKTAa HE PACHpPOCTPAHSIOTCS HA HJIEMEHTHI
COOPHBIX KOHCTPYKIUH, TPOBEPsSIEMbIE Ha CTAAUSIX TPAHCIIOPTUPOBAHUS U MOHTAXa,
B 3TOM clTydyae He00X0IMMOE apMUPOBAHHUE ONPEIEIAETCS PACYETOM MO MPOYHOCTH.

Ecnu pacueroM yCTaHOBIIEHO, YTO MPOYHOCTH 3JIEMEHTa HUCYEPIIbIBACTCA
OJIHOBPEMEHHO C 00pa30BaHUEM TPEIIMH B OETOHE PACTSHYTOU 30HBI, TO CIEAYET
YUYUTBIBaTh TpeOoBaHus 5.8 g ciaboapMUPOBAaHHBIX AJIEMEHTOB (0e3 yuera
paboThl pacTsHyTOro 0eToHa). Eciu, coracHo pacueTy ¢ y4eTOM COMpPOTUBICHUS
pacTSHYTOW 30HBI OCETOHA, apmarypa He TpeOyeTcs ¥ ONBITOM JIOKa3aHa
BO3MOYKHOCTh TPAHCIIOPTUPOBAHUS M MOHTa)Xa TaKWX 3JIEMEHTOB 0€3 apMaTyphl,
KOHCTPYKTUBHAsI apMaTypa He MpelyCMaTPUBAETCHI.

10.10.3 CooTBeTcTBHE pACIOJIOKEHUS apMaTypbl MPUHATOMY B IPOEKTE
JOJDKHO ~ 00€CIIeunBaThCS — CHEIUATBHBIMU ~ MEPONPHUATHAMH  (YCTAaHOBKOU
ITACTMACCOBBIX (PUKCATOPOB, MIAH0 U3 MEIKO3EPHUCTOTO OCTOHA U T. I1.).

10.10.4 OtBepcTusi 3HAYUTEIBHBIX PAa3MEPOB B JKEIE300CTOHHBIX IUIMTAX,
MaHENAX U T. . TOJKHBI OKaUMIISITCA JOMOJHUTEIIBHOW apMaTypOld CEYEHUEM HE
MeHee ceYeHHs paboueil apMaTyphl (TOTO K€ HalpaBJIeHus ), KOTopasi TpeOyeTcs 1Mo
pacyery IUIUThI KaK CIUIOLIHOM.

10.10.5 Ilpu mpoeKTUPOBAHUU BJIEMEHTOB COOPHBIX MEPEKPBITHI CleayeT
peaycMaTpuBaTh YCTPOMCTBO MEXAY HHUMH IIBOB, 3alOJHAEMBIX OCTOHOM.
[[lupyHa MIBOB Ha3HAYaeTCs U3 YCJIOBUS OOECHEUYEeHMs] KauyeCTBEHHOTO HX
3aIl0JIHEHUS M JOJDKHA COCTaBIATHL He MeHee 20 MM I DJIEMEHTOB BEBICOTOM
cedyeHus 10 250 MM 1 He MeHee 30 MM — JIJIsl SJIEMEHTOB OOJIBIIIECH BBICOTHI.

10.10.6 B anemeHTax cCOOpPHBIX KOHCTPYKUHMU JOJIKHBI MPEIYyCMATPUBATHCS
MPUCIIOCOOJICHUST JUIsl 3aXBaTa WX TPU TOAbEME: HMHBEHTAPHBIE MOHTaXKHbBIC
BBIBUHYMBAIOIIUECS TETIU, CTPOIIOBOYHBIE OTBEPCTUS CO CTaJIbHBIMU TpPyOKamu,
CTallMOHAPHbIE MOHTAXKHBIC TETIM U3 apMaTypHBIX CTepkHed u T. m. Iletnu nms
MOIbEMA JTOJKHBI BBITOIHATHCS U3 TOPAYEKATAHON CTaJIH.

10.11  JdomosHuTeqbHbIe  TPeOOBAHMS MO  KOHCTPYHPOBAHHIO
NpeIBAPUTEIbHO HANIPSIXKEHHBIX 7KeJIe300€TOHHBIX 3JIEMEHTOB

10.11.1 B npenBapuTenbHO HAIMPSKEHHBIX DJIEMEHTaX HEOO0XOIUMO
oOecrieuynBaTh HAJCKHOE CIICIUICHHE apMaTypbl C OCTOHOM MyTeM MPUMEHEHUS
CTAIM TEPUOAUYECKOTO TpOoQuIIsi, 3aMOJIHEHHE KaHAJIOB, Ma30B M BHIEMOK
[IEMEHTHBIM PaCTBOPOM HJIA MEITKO3EPHUCTHIM OETOHOM.

10.11.2 Cxembl U cmocoObl BO3BEJICHUS CTAaTUYECKH HEOMPEICTUMBIX
MpEeBAPUTEILHO HANPSKEHHBIX KOHCTPYKIIMA PEKOMEHIYyeTCsl BBIOMpATh Tak,
yTOOBI IPU CO3AaHUU TIPEABAPUTEIHLHOTO HANPSIKEHUS UCKITI0YAIaCh BO3MOYKHOCTD
BO3HUKHOBEHHUS B KOHCTPYKIIMU JIOTOJTHUTEIBHBIX YCWIMHM, YXYIIIAIOMHUX HX
paboty. Jlomyckaercss yCTPOMCTBO BpPEMEHHBIX IIBOB WJM  IIAPHUPOB,
3aMOHOJINYMBAEMBIX MOCJIC HATSHKEHUST apMaTyPhI.

10.11.3 B cOOpHO-MOHOJHUTHBIX KEI€300€TOHHBIX KOHCTPYKIMSIX JIOJDKHO
o0OecreunBaTbCs CIETUICHUE TMPEABAPUTEIIBHO HAIMPSKEHHBIX JAJIEMEHTOB C
OETOHOM, YJIO)KEHHBIM Ha MECTE IPUMEHEHHSI KOHCTPYKIIMH, a TAKKE aHKEPOBKA MX
KOHIIEBBIX yuacTKoB. CoBMecTHasi pab0oTa 3JIEMEHTOB B IMOMEPEYHOM HAMPABIICHUN
JIOJDKHA O00ECMeYMBaThCA COOTBETCTBYIOIIMMHU MEPONPUATHSIMU  (YCTaHOBKOMU
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MONEPEYHON apMaTyphl WU MPEABAPUTEIBHBIM HAMNPSHKEHUEM JJIEMEHTOB B
MOTNEPEYHOM HaIpPABIICHUH).

10.11.4 YacTe npoa0JabHOM CTEpP>KHEBOM apMaTyphl 3JIEMEHTa JOIMYCKaeTCs
OPUMEHATh 0€3 MpeaBAPUTEIHLHOTO HANPSDKEHHS, €CJIM MPU 3TOM BBITOJIHSIIOTCS
TpeOOBaHMs pacyeTa Mo TPEIUIMHOCTONKOCTH U 1eopMaIvsMm.

10.11.5 MecTtHOE yCWJIEHHE YYAaCTKOB IIPEIBApPUTEIBHO HAINpPSKEHHBIX
AJIEMEHTOB N0/ AaHKEpaMW HampsracéMod apmaTypbl M B MECTax ONUpPaHUs
HATSDKHBIX YCTPOMCTB PEKOMEH IYETCS BBIIIOIHATh YCTAHOBKOM 3aKJIaIHBIX JeTalIeh
WIM JIONOJIHUTEIBbHON MOMEpPEeYHOM apMaTyphl, a TaKKE€ YBEJIMYEHHEM pa3MEpPOB
CEUEHHMSI JIEMEHTOB Ha 3TUX y4acTKax.

10.11.6 YV  TopmoB  3JEMEHTOB  HEOOXOAMMO  MpedyCcMaTpHUBaTh
JOTIOJTHUTENBHYIO HaIpSAraeMyl0 WM HEHANpPSIraeMyr IONEPEUHYI0 apmarypy,
€CIM Hampsiraemasi MNpoAOJibHasg apMmaTypa pacroiaraerci COCpelIOTOYEHHO Y
BEPXHEN Y HU)KHEU IPaHEH.

HamnpsbkeHne mnomepedyHol apMarypbl CIEAYET BBINOJHATH A0 HATSHKEHUS
MPOJOJBLHOM apmaTypbl ycuiveMmM He MeHee 15 % ycunusa HaTsKEHUs BCel
MPOIOJIBLHOM apMaTyphl PaCTIHYTOW 30HBI OTIOPHOTO CEYEHUSI.

Henarnpsiraemas nmornepednasi apmaTypa JI0JbKHA ObITh HaJIEKHO 3aaHKepEeHa 1o
KOHIIaM IIPUBAPKOM K 3aKJIaJHBIM JICTAJISIM.

10.11.7 Inst pOBOJIOYHOM apMaTyphl, paclo0KeHHOM B BUJIE yYKa, JOJIKHBI
IPEeayCMaTpUBaThCA 3a30pbl MEXKAY OTIEIbHBIMHU IPOBOJOKAMHU WIH TpyHIaMu
IIPOBOJIOK (YCTaHOBKOW CITUpaiield BHYTPH ITy4Ka, KOPOTHIIICH B aHKEpax H T. II.)
pa3MepaMy, JOCTATOYHBIMHM JUIsI TMPOXOXKIECHUS MEXAY MPOBOJIOKAMHM ITy4Ka
LIEMEHTHOTO PacTBOPa MJIM MEJIKO3EPHUCTOr0 O€TOHA MPHU 3aMOJIHEHUN KaHAJIOB.

10.11.8 ¥V KOHIIOB MpeIBapUTEIBLHO HAMPSKEHHBIX DJIEMEHTOB JOJIKHA OBITh
YCTaHOBJICHA JIOMOJIHUTENbHASA MOIEepevYHasl WM KOCBEHHas apmarypa (CBapHbIe
CETKH, OXBATHIBAIOIIME BCE MPOJOJIbHBIE CTEPKHH apMATypbl, XOMYThl U T. M. C
marom 5-1 0 cm) Ha mimHe y4yactka He menee 0,6 |y, a B amemeHTax u3 OeToHa
kiaccoB B7,5-B12,5 — ¢ marom 5 cm Ha junHe y4yactka He Menee lp (9.1.10) u He
meHee 20 cM ISl SIIEMEHTOB C apMaTypoll, 0e3 aHKepoB. YCTaHOBKAa aHKEPOB Y
KOHIIOB apMaTyphl oOs3aTelbHa JJIS apMaTyphbl, HATATUBAEMON Ha OCTOH M IS
apMaTypbl, HATSTUBAEMOW Ha YIIOPHI, TPU HEJOCTATOYHOM €€ CIICTIEHUH ¢ OETOHOM
(rmaaKoit MpOBOJIOKH, MHOTOMPSIHBIX KaHATOB), TIPH 3TOM aHKEPHBIE YCTPOMCTBA
JOJDKHBI 00ecrieurBaTh HAICKHYIO 33JI€JIKy apMaTypbl B O€TOHE Ha BCEX CTaIMsIX
ee paboTHI.

[Ipy wucnons30BaHMKM B KAyeCTBE HampsaraeMod pabouedl apMmarypbl
BBICOKOIIPOYHOM apMaTypHOH MPOBOJIOKH NEPUOIUIECKOTO MPOoduis, apMaTypHBIX
KaHATOB OJIHOKPAaTHOM CBUBKHM, YCTAaHOBKAa AHKEPOB Y KOHIIOB HAaINpSAraeMbIX
CTepKHEN He TpeOyeTcs.

10.12 KoHcTpyupoBaHue OCHOBHBIX HECYIIUX KeJIe300€TOHHBIX KOHCTPYKIIUHA
npusezeno B CIT 63.13330.2012 (nmoapaszaen 10.4).
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IIpuioxenune A
OcHOBHBIC OyKBEHHbIE 0003HAYCHUSA

Ycunus om eHewiHux Hazpy3oKk u 6030elicmeuli 8 HONepeyHoOM cedeHuu
an1eMeHma

M — n3rubaroniuii MOMEHT;

M, — n3rubaromuii MOMEHT C YYETOM MOMEHTA YCWIMS MPEIBAPUTEIBHOIO
00KaTHs OTHOCUTENBHO IIEHTPA TSHKECTH MPUBEIEHHOTO CEYCHMS,

N — npononbHas cuia;

Q — nomepeyHas cuna;

T — KpyTAIIHAA MOMEHT.

Xapaxmepucmuku mamepuanos

Rp,n — HOpMaTUBHOE COMPOTUBJIEHUE OETOHA OCEBOMY CXKATHIO;

Rp, Rbser — pacyeTHbIE CONPOTHBICHHS OETOHA OCEBOMY CXKATHUIO IS
MpEAEIbHBIX COCTOSIHUIM COOTBETCTBEHHO MEPBOM M BTOPOM T'PYIIIL,

Rbt,n — HOPMaTUBHOE CONPOTUBIICHHE OETOHA OCEBOMY PACTSHKEHHUIO;

Rbt, Rotser — pacueTHble COMPOTUBIICHUS OETOHA OCEBOMY PACTSDKEHHIO JIS
MpEAEIbHBIX COCTOSIHUM COOTBETCTBEHHO MEPBOM U BTOPOU TPYIIIL;

Rb,loc — pac4€THOE COPOTUBJIEHUE OETOHA CMSTHIO;

Rbp — mepenaTodHas mpoYHOCTh OETOHA;

Rbond — pacueTHOE CONPOTUBIIEHUE CUEIUICHHS apMaTypbl C OETOHOM;

Rs, Rsser — pacueTHble CONPOTHUBJICHUS apMaTypbl PACTHKCHUIO IS
IIPEAENBHBIX COCTOSSHAM COOTBETCTBEHHO MEPBOM U BTOPOM TPYIIIL;

Rsw — pacueTHOe CONPOTUBIIEHUE TONIEPEYHON apMaTypbl PACTSHKEHHUIO;

Rse — pacyeTHoe CONPOTHUBJIEHUE apMaTypbl CHXKATHIO ISl TPEaesbHbIX
COCTOSIHUM TI€PBOU TPYIIIIbI,

Ey, — HavanbHBINM MOAYJH YIIPYTOCTH OETOHA MPHU CHKATUU U PACTSIKCHUH;

Eb.red — MpUBEACHHBIN MOIYJIb AehOpMaIIUK CKATOTO OETOHA,

Es — Moaynb ynpyroctu apMaTyphl;

Esred — TIpuUBENEHHBIN MOAYIL Nedopmanuu apMatypbl, pacroiOKEHHOU B
PacCTAHYTOM 30HE 3JIEMEHTA C TPEIIMHAMM;

€bos Ebto — IPEJICIIbHBIE OTHOCUTEIIbHBIE AeopMaliii OETOHA COOTBETCTBEHHO
P PaBHOMEPHOM OCEBOM CYKaTHUU U OCEBOM PaCTSIKEHUU;

€50 — OTHOCHUTEJIbHBIC JIeopMaIiiu apMaTyphbl IIPH HAMPSHKEHUH, paBHOM R;

€pb,sh — OTHOCUTENbHBIE AehopMallui ycaaku OETOHa;

Op,cr — KOO PUITUEHT MOI3YYECTH OCTOHA;

0. — OTHOIIIEHHE COOTBETCTBYIOIIUX MOYJIEH yIPYrocTh apMarypsl Esu 6eTona
Ey,

Ybi - KOdpurueHT ycnoBuit paboTel O€TOHA;

Vpp — Kodbdumnmenta mnomnepedyHoir nedopmaruu O6etoHa (koddduimeHTa
[Tyaccona).

Xapakmepucmuku NnONOMCEHUsT NPOOOTbHOU apMamypbl 6 HONEPeUHOM
ceuenuu snemenma

S — o003HaueHNe PACTSIHYTON MPOIOJILHON apMaTyphl:
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S' — o0o3HaUeHUE CKATOM MPOIOIBHON apMaTyphI:

['eomempuueckue xapakmepucmuxu

b — mMprHa TPSIMOYTOJILHOTO CEUCHUS;

IMpuHa pedpa TaBPOBOTO U ABYTABPOBOI'O CEUCHMIA;

bt, bt — mIMpHHA MONKK TaBPOBOI'O M JBYTAaBPOBOI'O CEYCHHH COOTBETCTBCHHO
B PACTSIHYTOM M CKATOM 30HAX;

h — BbICOTa IPSIMOYTOJIBHOT'O, TABPOBOT'O M IBYTaBPOBOT'O CEUCHUIA;

ht, h's — BeICOTa MOJIKK TaBPOBOTO ¥ JIBYTABPOBOT'O CEUCHUI COOTBETCTBCHHO B
pPacCTSIHYTOM U CKAaTOM 30HAX;

a, a' — paccTosTHUE OT PaBHOACHCTBYIOIIEH ycwiamii B apmarype S u S'
COOTBETCTBEHHO 110 OJMKailllel rpaHu CEUYeHHUs,

ho, h'o — pabodas BbIcOTa cedeHus1, paBHas cOOTBeTCTBeHHO h—amh —a';

X — BBICOTA C)KaTOH 30HEI OETOHA;

& — OTHOCHTEIIbHAS BBICOTA C3KATOM 30HbI OeTOHA, paBHas X/ho;

Sw — PACCTOSTHUE MEXIYy XOMYyTaMU, U3MEPEHHOE T10 JJIMHE 2JIEMEHTA;

€0 — SKCIEHTPUCUTET MPOJ0JIbHON CHiIbl N OTHOCHTENIBHO IICHTpa TAXKECTH
MIPUBEJICHHOTO CEYEHUs, onpeaesieMblii cornacuo 7.1.7 u 8.1.7,

e, e — pacCTosHMS OT TOYKH NPWIOKEHHS TMpoaojbHOW cuibl N 10
PaBHOJICUCTBYIOIICH YCHUIUN B apMaType COOTBETCTBEHHO S 1 S';

ey — DKCUEHTPUCUTET YCWIHS MPEIBAPUTENILHOTO 00KaThs OTHOCUTENIBHO
IEHTPa TSHKECTH MPUBEJECHHOIO CEUCHUS;

Vn — PACCTOSIHUE OT HEUTpaJbHOM OCH 0 TOYKH MPUIIOKEHUS YCHIIHS
MpEeABAPUTEILHOTO O0XKaTUSI C Y4Y4EeTOM H3TrMOarIero MOMEHTa OT BHEIIHEH
Harpy3Ku;

€, — PACCTOSTHUE OT TOYKU MPUIIOKEHUS YCUIINS NPEABAPUTEIBHOIO 00KATHSA
Np ¢ ydeToM HM3rubaroniero MOMeHTa OT BHEUIHEN Harpy3Ku 1O LIEHTpa TAKECTH
PacCTSIHyTOM WJIM HAUMEHEE CKATOW apMaTyphl;

| — mposer aeMenTa;

lan — IMHA 30HBI AHKEPOBKH;

|, — mMHA 30HBI TIepenavn MpeABAPUTEIBHOTO HANPSHKCHUS B apMaType Ha
OCTOH;

lo — pacueTHas JuIMHA BJIEMEHTA, HOIBEPralOICIOCs ACHCTBHIO CKUMAFOIIEH
MPOJIOJIBHOM CHJIBI;

| — paguyc MHEPIUHU TOMEPEUYHOr0 CEUCHUS JICMEHTa OTHOCUTEIIBHO IICHTpa
TSPKECTH CEUYCHHS,

ds, dsw — HOMUHAJIBHBIN AUAMETP CTEP)KHEH COOTBETCTBEHHO MPOAOJIBHON H
IIOIIEPEYHON apMaTyphl;

As, A's — tutomaay ceueHust apMaTypbl COOTBETCTBEHHO S U S';

Agy — TUIOIIA/Ib CEYEHUSI XOMYTOB, PACIIOJIOKEHHBIX B OJTHOM HOPMAJIbHOU K
MPOJ0JILHON OCH 3JIEMEHTA IJIOCKOCTH, TTepeCceKarolle HaKIIOHHOE CEUCHHUE;

Us — KOdDPUITMEHT apMUPOBaHUS, ONPEACTIIEMbIi KaK OTHOIIECHUE TUTOIAIH
CeueHHsI apMaTyphbl S K IUIOIIAAM MOMEPEUHOro ceueHus aneMenTa bhy 6e3 yuera
CBECOB CXKATBIX U PACTSAHYTHIX MOJIOK;

A — mmomaak Bcero 6€ToHa B OTICPEYHOM CCUCHHM;
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Ap — IUIOIaAL ceYeHnsl OETOHA C)KaTOM 30HBEI;

Apt — TUTOIAIh CEUCHUsT OETOHA PACTSIHYTOM 30HBI;

Ared — TUIOIIAL IPUBEACHHOTO CEUCHHUS JICMCHTA,;

Aloc — IUIOIIAIL CMATHS OCTOHA;

| — MOMEHT WHEPIIMN CCUYCHHS BCETO OCTOHA OTHOCHTEIBHO IICHTPA TSHKECTH
CEUEHUS DIIEMEHTA;

lred — MOMEHT WHEPIMM MIPUBEICHHOTO CCUCHHS JICMEHTA OTHOCUTEIIBHO €0
IIEHTpA TSHKECTH,

W — MOMEHT COMpPOTHUBJICHUS CEYCHUS DIIEMEHTA IS KpaWHEro pacTIHYTOrO
BOJIOKHA.

I' — pacCTOSIHHE OT IIEHTPA TSHKECTH MPUBEICHHOTO CEUCHHUSI 0 SIIPOBOM TOUKH,
HanOoJiee YIAJICHHOW OT PACTSHYTOM 30HBI, TPEIIMHOOOpPA30BaHHWE KOTOPOM

IIPOBEPSETCS.

Xapaxmepucmuku npeosapumenbHO HANPIHCEHHO20 dNeMeHmda

P, Np — ycunme mnpeaBapuTeNbHOrO OOXaTHs C Y4YeTOM IMOTEph
PEBAPUTEIBLHOTO HaIPSHKCHUS B apmarype, COOTBETCTBYIOIIHX

paccMaTpuBaeMoi ctaguu paboThl AIIEMEHTA;

Nere — ycunue, BOCIPUHUMAEMOE CEUEHUEM, HOPMaJIbHBIM K IIPOJOJIBLHON OCH
3JIEMEHTA, IPU 00Pa30BaAHUU TPELLUH;

Os, G's — HAPSHKEHUS. B apMaType COOTBETCTBEHHO S U S', BBI3BaHHbBIE YCAIKOM
Y TI0JI3Y4YECThIO0 OETOHA;

Gsp — MpeABapUTENbHOE HAINPSDKEHUE B HANpAraeMoil apMarype ¢ y4eToMm
NOTEPh  NPEABAPUTEIHHOTO HANPSOHKEHHs] B apMarype, COOTBETCTBYIOIIUX
paccMaTpuBaeMoi CTaauu pabOThI JIEMEHTA;

Acsp — oTEpH MPEIBAPUTENILHOTO HANIPSHKEHUS B apMaType;

Opp — CKUMAIOIME HANpPsDKEHUS B OCTOHE B CTaJWU MPEABAPUTEIHLHOTO
00aTHsl C y4E€TOM MOTEPh MPEIBAPUTENILHOTO HAMPSIKEHUS B apMaType;

@1 — KO3 PUIMEHT, YIUTHIBAIOLIUI BIUSHUE JIUTEILHOTO AEUCTBUSI HAarpy3Ku
Ha Nporud 3JeMeHTa B PEAETbHOM COCTOSHUU.
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IIpuioxenune b
Kosgppunuenrsnl ycaoBuii padoTsl 0eTOHA

Taobaxunga Bb.1

Koaddumument ycnouit
paboTel OeToHA

dakTopsl, 00ycnaBiuBarole BBeeHne K03 duimenra ycioBuit

CJIIOBHOE
paboThI 6eToHa Y YHUCIIOBOE
0003HaYeHH
o 3HAUCHUE

1 JlnutenbHOE NEHUCTBUE HATPY3KHU:

a) IPU y4yeTe MOCTOSHHBIX, [UINTEIIHBIX U KPAaTKOBPEMEHHBIX HAarpy30K,
KpOMe Harpy30K HEIpOAOKUTEIBHOTO JEHCTBHS, CyMMapHas
JUTUTENTIEHOCTh IEHCTBHS KOTOPBIX 33 IEPUO/T KCIUTyaTalluy Majia
(Hampumep, KpaHOBBIC HATPY3KHU; HATPY3KU OT TPAHCIIOPTHBIX CPEJICTB;
BETPOBBIC HATPY3KH; HATPY3KH, BO3HUKAIOIINE TIPH U3TOTOBJICHUH,
TPAHCIOPTUPOBAHUH U BO3BEJICHUU U T. 11.), @ TAKXKE MIPU y4eTe 0COOBIX Vb1
Harpy30K, BBI3BaHHBIX JIe()OpMaIMSIMUA IPOCATOYHBIX, HAOYyXaroIInX,
BEYHOMEP3JIbIX U MOAOOHBIX TPYHTOB /151 0€TOHA €CTECTBEHHOTO
TBEPJICHUS U TIOJIBEPTHYTHIX TEIUIOBON 00paboTKe: 1,00
- B YCJIOBHUSIX DKCIUTyaTallud KOHCTPYKIUHN, OJarONpUSTHBIX JUIS
HapacTaHUs NIPOYHOCTH OeTOHA (HampuMep, 0] BOAOH, BO BIAYKHOM
TPYHTE WJIH NP BIKHOCTU BO3yXa OKPYKAIOIIEH Cpeibl CBbIIIE 75

%) 0,90
- B OCTQJIBHBIX CIIydasix — JJisi O0ETOHA MOPU30BAHHOM CTPYKTYPhI
HE3aBUCHMO OT YCJIOBHH KCIUTyaTaluy, 0,85

0) npu y4yere B pacCMaTPUBAEMOM COUYETAHUU KPATKOBPEMEHHBIX
Harpy3oK (HeMmpoJ0JIKUTEIbHOTO IEHCTBUS) UJIM OCOOBIX HAarpy30K, HE

yKa3aHHBIX B TIEPEUUCIICHUH @), /sl 0ETOHA BCEX BUJIOB 1,10
2 beroHnpoBaHNE B BEPTUKAIHLHOM TTOJIO)KEHUH (BBICOTA CIIOS

O6eToHMpOBaHUs cBbIle 1,5 M) 1 OeToHa: Yb2

- IUIOTHOM CTPYKTYPHI 0,85
- IOPU30BAHHOMN CTPYKTYPBI 0,80
3 beroHnpoBaHNEe MOHOJIUTHBIX OETOHHBIX CTOJI0O0B U KeIe300€TOHHBIX 085
KOJIOHH ¢ HauOoJIbIIMM pa3MepoM cedyeHus MeHee 30 cm Vs ’

4 DxcrryaTalys He 3allUIIEHHBIX OT COJIHEYHOM paguanuu 0.85
koHcTpykiui corsmacHo CIT 131.13330 Vb4 ’

5 Craaus npeaBapUTENbHOIO 00XKaTUS KOHCTPYKIIHM:

a) C MPOBOJIOYHOM apMaTypoi Vb5 1,25
0) co cTep>KHEBOI apMaTypoii 1,35
6 beToHHBIC KOHCTPYKITUU Vb6 0,90
7 beToH A1 3aMOHOJIMYMBAHUS CTHIKOB COOPHBIX 3JIEMEHTOB MPH

TOJIIIIMHE 11Ba MEHee 1/5 HauMeHBIero pa3Mepa CEYCHHS JIEMEHTA U Vb7 1,15

menee 10 cm

IIpumeuanus

1 Koadpduuuents! ycnoBuit paboTsl OeroHa 1o myHKTam.l, 4 W 6 IOIKHBI YUYHTBHIBATHCS IIPU ONPENCIICHUN
pacyeTHBIX 3Ha4eHHH conpoTHBIeHUH Rp M Rut, Mo myHKTaM 4 — nipu onpenesieHuu Rpser, @ 10 OCTANBHBIM HO3UIMAM —
TOJIBKO TIPH OIIPEAEIeHIH Ryp.

2 Ilpm pacyere KOHCTPYKIUI B CTaANH NPEIBAPUTEIHLHOTO 00KaTHs KOI(GPHUIUEHT Yp1 HE YUUTHIBACTCS.

3 Koaddpunmentsr ycnoBuit pabotel OeTOHA BBOJSTCS HE3aBUCHMO JIPYT OT JPYyra, HO MPHU 3TOM HX MPOM3BEICHUE
JOKHO OBITH He MeHee 0,45.
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