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CTPOUTEJILCTBA ¥ KHTAIIHO-KOMMYHAJILHOTO
XO3AVICTBA POCCANICKOM ®ETEPAITAN

(MHHCTPO¥ POCCHH)
ITPUKA3
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O6 yreep:xkaennu csoaa npasui «KoHerpykuun
craynepudpoderonnsbie. [IpaBuiia npoekTHpOBaAHHA»

B coorsercTBrun ¢ [IpaBHiaMd pa3paOOTKH, YTBEPXKIEHHUS, OIyOINKOBaHMS,
U3MEHEHHs W OTMEHBl CBOIOB IIPaBWJ, YTBEPXKACHHBIMH IIOCTAHOBJICHHEM
IIpaBurensctBa Poccuiickoit @emepanuu ot 1 wumronms 2016 1. Ne 624,
noanyHkToM 5.2.9 myHkta S5 IlonmoxeHus 0 MUMHHUCTEPCTBE CTPOUTENHCTBA
U KIIHIIHO-KOMMYHAJIBHOTO X03sicTBa Poccuiickod ®enepaly, yTBEPKICHHOIO
noctanosneHueM [IpaButenscTBa Poccuiickoit @emeparmu ot 18 Hos6psa 2013 r.
Ne 1038, mymktom 100 Ilmama pa3pabGoTKH ¥  YTBEPXKAEHHS CBOIOB
OpaBWi M aKTyalu3allid paHee  yTBEPKAEHHBIX  CTPOUTENBHBIX  HOPM
¥ IpaBwi, cBoxoB mpaBuwn Ha 2016 r. m mmaHoBBIM nepwoxm mo 2017 r.,
YTBEP)KOEHHOTO  IIpHKa3oM MUHHCTEpCTBA  CTPOMTENBCTBA M IKHIJIMIIHO-
KOMMYyHaJIbHOTO X03stiicTBa Poccuiickoit @eneparmu ot 3 mapta 2016 r. Ne 128/mp
C H3MEHEHWSMH, BHECEHHBIMH IpHKa3aMi MMHHCTEPCTBA  CTPOHTENHCTBA
U KWIMIHO-KOMMYHAaJIbHOTO X03s#icTBa Poccuiickoit @enepauuu ot 16 masg 2016 r.
Ne 330/mp, ot 2 aBrycra 2016 r. Ne 538/mp, ot 29 asrycra 2016 r. Ne 601/mp,
oT 9 suBaps 2017 r. Ne I/mp, npu K a3 bl B a I0:

1. YTBepouTh U BBECTH B JelcTBUE yepe3 6 MECSLEB CO [IHs HU3NaHUA
HAaCTOSIIEro IIpHUKasa MIpUJIaraeMeIi CBOJ IIPaBUIl «Koncrpykuuu
craepubpobeTonHsbie. [IpaBuna mpoeKTUPOBAHUIY.

2 JenapTamMeHTy IpaJOCTPOUTEIBHON AEATENBHOCTH U apXUTEKTYPBI:

a) B TeyeHue 15 mHeld co OHS W3NaHUs IIPUKa3a HANpPaBUTh YTBEPXKIEHHBIN
ceox mnpasun «KoucTpykuuu cramedudbpodberonnsie. [IpaBuna NpoeKTHPOBaHUSDY
HAa  perucTpalyio B  HalMOHalNbHBIM  opraH  Poccuiickoii ~ ®enepanuu
IO CTaHAAPTHU3ALUM,



2

6) obecmeunts omyOnuMKOBaHME Ha oduIMaNbHOM caiite MuncTpos Poccun
B HHOOPMAllMOHHO-TENEKOMMYHHUKAI[MOHHONH  cetd  «VHTepHeT»  TeKcTa
yTBepxaeHHoro csoma npasuil «KoHcrpykuuu craneduGpoberonnsie. Ilpasuna
IPOEKTHPOBAHMA» B OIEKTPOHHO-IMPpoBo ¢opMe B Teuenume 10 HeH
CO JHS PETUCTPali¥ CBOJA IPaBHJI HAIMOHAJIBHEIM OpraHoM Poccuiickoi
Qenepaiui N0 CTaHIAPTU3AIHH.

3.  KouTposs 3a HCHONHEHMEM HACTOAIIErO IIPHKAa3a  BO3JIOIKHUTE
Ha 3aMecTuTeNd MUHUCTpa CTPOUTENBCTBA U JKIIHIIHO-KOMMYHAIBHOTO X03MCTBa
Poccuiickoit @eneparuu X.JI. MaBnusposa.

Munuctp N M.A. Mens
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IIpenucaosue

Caenenns o cBoJe NpaBuJI

1 UCTIOJIHUTEJIb — wmactutyr AO «HUIL «CrpoutensctBoy» — HUMXKDB um. A.A.
I'BOo31EBa

2 BHECEH Texnuueckum komuTeToM 110 ctanaaptuzauuu TK 465 «CtpoutenbcTBO»

3 IIOATI'OTOBIJIEH k yTBepxkaeHuto /lenapraMeHTOM IpaJoCTPOUTENBHOM JEATENbHOCTH
U apXUTEKTypbl MMHHUCTEPCTBA CTPOUTENBCTBA M IKMIMIIHO-KOMMYHAQJIBHOTO XO3siicTBa
Poccuiickoit ®enepanuu (Muncrpoit Poccun)

4 YTBEPXJIEH U BBEJIEH B JIECTBUE npuka3zom MHUHHCTEpPCTBA CTPOMTEILCTBA U
KUJTUIITHO-KOMMYHAJIbHOTO Xo3siiicTBa Poccuiickoit ®depepaumu ot 11 nmekabps 2017 .
No 1642/np u BBeneH B nerictBue ¢ 12 urons 2018 r.

5 BAPETUCTPHUPOBAH ®enepanbHbIM areHTCTBOM 110 TEXHUYECKOMY PETYIUPOBAHUIO U
metposiorun (Poccranmapr)

6 BBEJIEH BITEPBBIE

B cnyuae nepecmompa  (3ameHvl) unu  OMMEHbl  HACMOAWE20 C800d  NPABUTL
coomseemcmayiowee ygeoomienue 0Oyoem —onyOIUKOBAHO &  YCMAHOBIEHHOM NOPsSOKe.
Coomeemcmeyiowas uHgopmayus, yeeoOMIeHUe U MEeKCMmbl pasmMewjaromcs makice 6
UHpOPMAYUOHHOU cucmeme obuje2o NONb308aAHUSA — HA OPUYUATLHOM calime paspadomyuxa
(Muncmpoii Poccuu) 6 cemu Hnmepnem

© Munctpoit Poccun, 2017

Hacrosmuii HOpMaTHBHBIN JOKYMEHT HE MOXET OBITh IIOJHOCTBIO WJIM YaCTHYHO BOCIIPOM3BEIICH,
THUPAKUPOBAH U PacIPOCTPaHEH B KadecTBe O(PUIMAIBLHOTO M3laHua Ha Teppuropun Poccuiickoit deneparyn Ge3
paspemienuss Munctpos Poccun
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CII 360.1325800.2017
BBenenune

Hacrosmuii  cBox mpaBun  pa3paboTaH ¢ y4eToM OOsI3aTENbHBIX TPEOOBAHMIA,
YCTaHOBJICHHBIX B (hefiepasibHBIX 3aKoHaX oT 27 aekadps 2002 r. Ne 184-D3 «O TeXHUYECKOM
perynaupoBanuny, oT 30 gexadpst 2009 r. Ne 384-D3 «TexHuueckuii periiaMeHT o 6e30MacHOCTH
3IaHUN U COOPY>KEHUI» U COJEPKUT TPeOOBaHUS K pacyeTy U MPOEKTHUPOBAHHUIO OCTOHHBIX U
XKene300eTOHHBIX KOHCTPYKIIHA, apMUPOBAHHBIX CTaIbHON (UOpPOIi.

CBon mpaBui paszpabotran aBTOopckuM KouiekTuBoM AQO «HUL] «CrtpoutenbcTBoy —
HUMXDB um. A.A. I'Bo3aeBa (n-p TexH. Hayk T.A. Myxameoues, kannunaTel TexXH. HayK /.B.
Bonkos, B.C. Cokon08).
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CBOA NPABMUIJI

KOHCTPYKUUU CTANNIE®UBEPOBETOHHbIE
IIpaBuia NPoeKTHPOBAHHUS
Steel fiber reinforced concrete structures. Design rules

Jara BBenenusi — 2018-06-12

1 O6nacTh NpuMeHeHUs

1.1 Hacrosimuii  cBox  mpaBuil  pacupoCTpaHseTcs  Ha  IPOEKTHPOBAHUE
cTanepruOpoOETOHHBIX KOHCTPYKLUH 31aHUI U COOPYKEHUH Pa3InYHOro Ha3HAYCHHUS.

1.2 CBoa mpaBuil yCTaHABIMBAET TPEOOBAHMS K MPOSKTHPOBAHUIO CTaePruOPOOETOHHBIX
KOHCTPYKLIUH, U3TrOTOBJISIEMBIX U3 TSDKEIOI0 U MEJIKO3EPHUCTOr0 OETOHOB, M AKCILTyaTUPYEMBbIX
B KJIMMaTudeckux ycinoBuax Poccuiickoit ®denepauuu (IIpu CUCTEMAaTUYECKOM BO3AEHCTBUU
temneparyp He Bbiiie mitoc 50°C u He Hke munyc 70°C), B cpefie ¢ HearpeCCUBHON CTENEHBIO
BO3JICUCTBUS IIPU CTATHYECKOM JEHCTBUM HATPY3KH.

2 HopMaTHBHBIE CCHLIKH

B mnHacrosimiem cBoje MpaBUil HCHOJB30BAHBI HOPMATHUBHBIE CCBHUIKM Ha CIEAYIOLIUE
JOKYMEHTBI:

I'OCT 166—-89 (UCO 3599-76) Ultanrenuupkynu. TexHuueckue ycnoBus

['OCT 427-75 Jluneiiku n3MepuTelibHble MEeTaNINYeCKUE. TeXHUUECKHUE YCIOBUS

['OCT 10180-2012 beronbl. MeToasl OOpeneNeHus MPOYHOCTH IO KOHTPOJIbHBIM
obpasmam

['OCT 27751-2014 Hane)kHOCTh CTPOMTENbHBIX KOHCTPYKUUN M OCHOBaHUN. OCHOBHBIE
HOJIOKEHUS

['OCT 28840-90 MammuHsbI TSt HCTIBITAHUST MATEPHATIOB HAa PacTsDKEHHE, CKATHE U U3THO.
OO0ue TexHUYeCKue TpeOOBaHU

CII 20.13330.2016 «CHwuII 2.01.07-85* Harpy3ku 1 BO3JCHCTBHSI»

CII 63.13330.2012 «CHull 52-01-2003 beroHHble M >K€1€300€TOHHbIE KOHCTPYKIHH.
OcHoBHbIe TIOTOKeHHsD» (¢ n3MeHeHusiMu Ne 1, Ne 2, No 3)

IIpuwmeuanue— [Ipu moas30BaHUU HACTOSIIAM CBOJIOM IPABHII IeNIeCOO0Pa3HO MPOBEPUTH NEHCTBHE
CCBUIOYHBIX JOKYMECHTOB B WH(OPMAIMOHHOW CHCTeME OOIIero IONb30BaHUS — Ha OQHIHaTbHOM caiiTe
(hemepampHOTO OpraHa WCIONHUTEIBHOMN BIACTH B cepe cTaHTApTU3AIMH B CeTH MHTEpHET WM 10 €XErOJHOMY
HHPOPMAIMOHHOMY yKa3aTelnto «HannoHadpHBIE CTaHAAPTH», KOTOPBIH OIMYOJUKOBAaH MO COCTOSHUIO Ha | sSHBaps
TEKYIIET0 ToJa, U 10 BBITYCKaM E€KEMECSIHOTO MH(POPMAIMOHHOTO yKazarens «HalnnoHanbHBIE CTaHIAPTBD» 3a
TeKymud roj. Eciu 3aMeHeH CChUIOYHBIM JIOKYMEHT, Ha KOTOpbIM JaHa HeAaTUpOBAaHHAs CCHUIKA, TO
PEKOMEHAYeTCsl MCIOJIb30BaTh JEHUCTBYIOIIYIO BEPCHIO ATOTO JIOKYMEHTa C y4E€TOM BCEX BHECEHHBIX B JIaHHYIO
BepCUI0 HM3MEHEHHMIl. Ecinu 3amMeHeH CChUIOYHBIM JOKYMEHT, Ha KOTOPBIM JaHa JaTUpOBaHHAs CChLIKA, TO
PEKOMEHTYETCSI MCIIOIh30BaTh BEPCUI0 3TOTO JOKYMEHTa C YKa3aHHBIM BBIIIE TOJAOM YTBEPXIACHUS (NPUHATHUSA).
Ecnu nocne yTBep:kJIeHHMs] HACTOSIIIETO CBOJIa MPAaBWJI B CCHUIOYHBIM JJOKYMEHT, HA KOTOPBIM JaHa JaTUpOBaHHAas
CCBUIKA, BHECEHO WM3MEHEHME, 3aTparuBarollee II0JIOXKEHHWE, Ha KOTOPOE JlaHa CChUIKA, TO JTO IOJOKEHHE
PEKOMEHAYETCs IPUMEHATH 0e3 ydeTa TaHHOTO M3MEHEeHHs. ECu CCBUIOYHBINA TOKYMEHT OTMEHEH 0Oe3 3aMEHBI, TO
M0JIO’KEHUE, B KOTOPOM JlaHa CChUIKAa Ha HEro, peKOMEHyeTCsl IPUMEHSTh B YaCTH, HE 3aTparuBarollei 3Ty CChUIKY.
CBeneHHsT O JCHCTBUU CBOJAOB MPaBWII IeliecO00pa3HO TpoBeputh B DenepanbHOM HHGOPMAIMOHHOM (oHe
CTaHJapTOB.

N3nanune opnumanbHoe
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3 TepMuHBI U onipeeIeHUs

B nacrosimem cBoge npaswil npumeHeHsl Tepmunbl 1o CII 63.13330, a Taxxke ciegyromue
TEPMHHBI C COOTBETCTBYIOLIUMHU OIPEICICHUSIMHU:

3.1 cranepuépoderon: Tspkenplii WM MEIKO3CPHUCTBIM OETOH Ha  TUIOTHBIX
3anoyHUuTeNsIX (OeTOH-MaTpullia), apMUPOBAHHBI PABHOMEPHO pacIpe/ieICHHBIMU B €ro o0beMe
CTaJIbHBIMH (rOpaMu, UMEIOIUMU CICTUICHUE ¢ OETOHOM 10 UX MTOBEPXHOCTH.

3.2 ¢udpa: CranbHble KOPOTKHE BOJIOKHA, pE3aHHbIE U3 JIHCTa, ppe3epoBaHHbIC U3 Clisi0a
WK pyOJICHHBIE U3 TPOBOJIOKH.

3.3 crajiepuOpodeToHHbIe KOHCTpPYKuMU: KoHCTpykumm w3 cranedudOpodeToHa 0e3
CTEP)KHEBOW apMaTypbl WM KOMOMHHPOBAHHO apMHpPOBaHHBIE — C pabouell (B TOM YucCIie
MpeIBapUTENIbHO HAMPSHKEHHON ) U/UITM KOHCTPYKTUBHOU CTEP>KHEBOM apMaTypoHu.

3.4 npouent ¢ubpoBoro apmupoBaHusi mo Macce: OTHomeHne Maccel GUoOP,
CoJIepXKaIIuXcsl B eIMHUIE 00beMa cTaiepuOpoOeTOHa, K Macce 3TOM eAMHUIBI 00beMa, %0.

3.5 ko3ppunnenT ¢pudpoBoro apMupoBaHus 1no 00beMy: OTHOCHTEITBFHOE COJIEPKAHUE
obbema pudp B equHuIle 00beMa cranehudpodeToHa.

4 Oomme TpedGoBaHUS

4.1 CtanepuOpoOETOH pPEeKOMEHIyeTCs NMPUMEHSTh AJi W3TOTOBIIEHUS KOHCTPYKIUH, B
KOTOPBIX APPEKTHBHO MOTYT OBITH MCIIOJIb30BaHbI CIICAYIOIINE €T0 XapaKTEPUCTHKU:

- IOBBIIIEHHbIE  TPELIMHOCTOMKOCTb, YyJIapHas MPOYHOCTb, BA3KOCTb pPa3pyLICHHUS,
MU3HOCOCTOHKOCTh, MOPO30CTOMKOCTh, COTIPOTUBIICHNE KaBUTALINY;

- IOHWKEHHBIE yCajKa U MOJI3y4eCTb.

4.2 CraneguOpoOETOHHbIE  KOHCTPYKIMH 0O€3  CTep)KHEBOH  pabodeil  apMmarypsl
pPEKOMEH/1yeTCsl IPUMEHSTh B Cllydae UX MPEeUMYyIIEeCTBEHHON paboThI:

- Ha y/IapHbIE HArPy3KH, CMATHE, UCTHPAHHE, BO3ICHCTBHE KaBUTAIIHH;

-Ha C)KaTHe TpU pAaclOJIOKEHUH TPOJOJBHONM CXKHMMAOLIEH Cuibl B  Ipenenax
MIOTIEPEYHOTO CEYCHHUS DIIEMEHTA;

-Ha CXaThe NpU PACHOJOKEHUH MPOAOJBHOW CXKHMMAIOLIEH CHIIBI 3a IpelesaMu
MOTIEPEYHOTO CEYECHHsI JIIEMEHTa M Ha M3THO0 — B CyYasx, KOrJa WX pa3pylleHHe He
IpPEJCTaBIsIeT HEMOCPEACTBEHHOW OMACHOCTH JUISL KHU3HH JIFOAEH, UCIIPABHOCTH U COXPAHHOCTH
000pyT0BaHUs.

B ocTanpHBIX ciydasx peKOMEHAyeTcs MPUMEHSTh cTaneguOpoOeToOHHbIe KOHCTPYKIIUH C
paboueii apmaTypoil.

4.3 Cogepxxanue GuOpbl B eauHuie odbema craneduOpoOeTOHa cieayeT Ha3HayaTh B
COOTBETCTBUH C TPEOOBaHMSIMH K €ro (QHU3MKO-MEXaHWYECKHM CBOWCTBaM, 3aJaHHBIMH U3
yCIOBUI IPUMEHEHHUs1 U TpeOOBAHNIN HACTOSIIETO CBO/A MPABUIL

4.4 B pabounx uepTekax cTaneuOpOOETOHHBIX KOHCTPYKIMHM cleayeT YKa3blBaTh
MapKupoBKy (Gubpsl u ee Tpebyemoe copepskanue (06bem (ubpsl) B 1 M° GeToHHOlN cmecH,
KJIacChl M Mapku cranedubpodbeTroHa (B TOM YHCIE KJIacC MO OCTAaTOYHOM TPOYHOCTH Ha
pacTshikeHue), a B cilydae HEeOOXOIMMOCTH — HPUBOAUTH TPeOOBaHMUA K TEXHOJIOIMYECKHM
pueMaM U3TOTOBJICHHS, 00ECTIEYNBAIOIINM TpeOyeMble CBOMCTBA cTanedudpodeToHa.

4.5 Pacuersl cTaneduOpOOETOHHBIX KOHCTPYKIHM CleqyeT MPOBOAUTH IO IMpelelbHbIM
COCTOSIHMSIM IIEPBOM M BTOPOM TPYIIIL.

4.6 PacueTsl 10 MpeaesIbHBIM COCTOSIHUSM TIEPBOM TPYIIIBI BKIHOYAIOT:

- pacyeT 1o MPOYHOCTH;

- pacyer o yCTOWYMBOCTH (POPMBI (111 TOHKOCTEHHBIX KOHCTPYKIIUA);

- pacyeT Mo yCTOMYMBOCTH TTOJIOKEHUS (OTIPOKHIBIBAHNE, CKOJIBKEHHE, BCIUIBIBAHNE).

4.7 PacyeTsl 1O MpeAeIbHBIM COCTOSIHUSIM BTOPOI IPYIIIbI BKIIIOYAIOT:

- pacyeT mo 0Opa30BaHUIO TPEIIHH;

- pacyeT Mo PacKPBITHIO TPEIIHH;

- pacyer no aegopmanusim.
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4.8 Ilpu pacuerax craneduOpOOCTOHHBIX KOHCTPYKIMH TO MPEAETbHBIM COCTOSHUSM
CIEQyeT pacCMaTpuUBaTh pa3IM4HbIE pacueTHble cuTyauuu B cooTBercTBUU ¢ ['OCT 27751, B
TOM YHCJIE CTQINH U3TOTOBIICHUS, TPAHCIIOPTUPOBAHUS, BO3BEICHHSI, IKCIUTyaTal[H, aBapUHHBIC
CUTYalluH, a B HEOOXOIUMBIX CIIydasx — MOxap.

4.9 TIlpm pacuere cTaneuOpPOOCTOHHBIX KOHCTPYKIUH  CPEIHIOK  IUIOTHOCTH
ctanepuOpobeToHa JonmycKaeTcs MIPUHUMATh PABHOM:

- 2500 Kr/M® 17151 TAKENOro 6eTOHA-MATPHIIBL;

- 2400 Kr/M° 171 MEJIKO3E€pHHUCTOTO OETOHA-MATPHUIIBL.

JlommyckaeTcsi MpUHUMATh OoJee TOYHOE 3HAa4CHHE IUIOTHOCTH craneduodpobdeTona,
ompenensieMoe ¢ ydetoMm Kodpdumuenta GuOpoBOro apMuUpoBaHUS MO 00BEMY M IIJIOTHOCTH
OeToHa-MaTpULbL.

4.10 Pacyetsl craneuOpoOETOHHBIX KOHCTPYKIIUH CIIEyeT NMPOU3BOAWTH HA BCE BHJIBI
HAarpy30K, COOTBETCTBYIOIIMX ()YHKIMOHAIPHOMY HAa3HAYCHHIO KOHCTPYKIHUH, C y4eTom
BIIUSTHUSL OKPYXKAIOUIeH cpellbl, a B HEOOXOJUMBIX CIy4asX — C YYeTOM BO3JEUCTBUA MOXKapa,
TEXHOJOTHYECKUX TEMIIEPATYPHBIX U BIAXXHOCTHBIX BO3JCHCTBUM M BO3JICUCTBUI arpeCCUBHBIX
XUMHYECKHX Cpe]l.

4.11 Pacuetsl craneuOpoOETOHHBIX KOHCTPYKIMUA CIIEAYyeT HPOM3BOJIUTH Ha JIEHCTBHE
U3ruOAOIIUX MOMEHTOB, MPOJAOJIBHBIX M IONEPEYHBIX CHJI, a TAaK)K€ Ha MECTHOE JeWCTBUE
Harpy3KH.

4.12 Ipu pacuete cOOpHBIX cTanePpuOpPoOETOHHBIX KOHCTPYKIIMI Ha BO3/IEHCTBUE YCUITUH,
BO3HHUKAIOIIUX TMPH HX IOABEME, TPAHCIOPTUPOBAHUM M MOHTa)e, HArpy3Ky OT MX MAacChl
clenyeT MPUHUMATh ¢ KOAPPUIIUEHTOM JUHAMUYHOCTH, PABHBIM:

- 1,60 — mpu TpaHCIOPTUPOBAHHH;

- 1,40 — npu nmogpemMe ¥ MOHTaXe.

HomyckaeTcsi mpuHUMaTh 0oJjiee HHU3KHE, OOOCHOBAHHBIC B YCTAHOBJICHHOM TIOPSJIKE,
3HaYeHUs K03 PHUIHEHTOB TMHAMUYHOCTH, HO He Hike 1,25.

413 1Tlpn pacyerax KOHCTPYKIMH CIEAyeT YYHUTHIBATH OCOOCHHOCTH  CBOWCTB
ctaneudpobeTOoHa U apMaTyphl, BIUSHUS Ha HUX XapaKTepa Harpy3KH U OKpY’Karolel cpebl,
CIocoO0B apMHPOBaHUS, COBMECTHOCTh Pa0OTHI apMaTyphl U cTasiepudpodeToHa.

4.15 Pacyetpl 1O YCTOWYMBOCTH (POPMBI KOHCTPYKIMH, a TaKKe IO YCTOMYHMBOCTH
TIOJIOKEHHS CIIEAYET MPOU3BOIUTH COTIIACHO HOPMATHBHBIM JOKYMEHTaM Ha KOHKPETHBIC BHJIBI
KOHCTPYKIIMH. B OTCyTCTBHE HOPMATHUBHBIX JOKYMEHTOB MUHUMAIbHBIN KOX((UIIMEHT 3amaca
[0 YCTOMYMBOCTH (POPMBI clieAyeT MPUHUMATh PaBHBIM 3; MUHUMAaJIbHBIM KO3 GUIUMEHT 3amaca
Ha OMPOKHUABIBAaHUE PaBHBIM 1,5 mpu Hanbosiee HEONArOMPUATHBIX 3HAYCHUIX KOIPPHUIIMEHTOB
HAJIKHOCTH T10 Harpy3Ke.

4.16 Pacuet 1o npoYHOCTH cTasIepuOpPOOETOHHBIX KOHCTPYKLUH CIIEAyeT TPOU3BOIUTh:

- IO HOPMAIILHBIM CeUEHUSIM (TIPU ACHCTBUH W3THOAIONIMX MOMEHTOB H MTPOIOJIBHBIX CHII);

- 110 HAKJIOHHBIM CE€UYEeHUSAM (TIpU JEHCTBUH MOMEPEYHBIX CHII);

- Ha MECTHOE JICHCTBHE HArpy3KH (MECTHOE C)KaThe, IPOJAABINBAHHE).

5 Marepuadnbl

5.1 HopMaTuBHbIE U pacueTHbIE XapaKTEPUCTUKHU CTATbHOI apMaTyphbl

5.1.1 HopmaTuBHbBIE U pacyeTHbIE 3HAUYEHUS XapaKTEPUCTHK CTAJBbHOW apMaTyphl, a MpU
pacueTe KOHCTPYKLIMH TIO HeIWHEHHOW jaepopMallMOHHOM MoJenu — JuarpaMMmbl €e
negopmupoBanusi, ciaenyer npuaumats o CIT 63.13330.

5.2 HopMaTHBHBIE U pacyeTHbIe XapaKTePUCTUKHU cTalepudpodeToHa

5.2.1 Ina craneduOpoOETOHHBIX KOHCTPYKIWH, MPOSKTHPYEMBIX B COOTBETCTBHH C
TpeOOBaHUSAMH HACTOSILETO CBOJIA MTPABUJI, B KaUyecTBE OETOHA-MAaTPHUILIbI CIEAYET HCII0Ib30BaTh
CJIeIyIoIINe KOHCTPYKLIIMOHHbIE OETOHBI:

- TsDKeNbIA cpenHeit otHoct ot 2200 1o 2500 Kr/™MS;

- MEJIKO3EpHHUCTHIH cpemneii motHocTH 0T 1800 10 2200 KI/™M°,
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5.2.2 OcHOBHbIE = HOpPMHpYEMBIE M  KOHTPOJUpYEMble  MOKa3aTead  KayecTBa
cranepudbpodeToHa:

- KJIacC 1O MPOYHOCTH Ha cxkatue By;

- KJIacC 1O MPOYHOCTHU Ha OCeBOe pacTskeHue Brt ;

- KJIacC 10 OCTATOYHOI MPOYHOCTH Ha pacTskeHue Brs;

- MapkKa o Mopo30CcToHKoCTH F;

- Mapka 1o BojoHenponunaemoctua W.

5.2.3 Knacc craneduOpoObeToHa 1O MPOYHOCTH HA CXKaThe Bf COOTBETCTBYET 3HAYEHUIO
KyOuKoBOW mpo4yHocTH cranepudOpodeTona Ha cxatue, Mlla, ¢ obecneuenHocteio 0,95
(HOpMaTHBHAsI KYOMKOBAs TPOYHOCTH ).

Knacc cramedubpobeToHa Mo TPOYHOCTH HA OCeBoe pacTsbkeHue Bi cooTBeTcTByeT
3HAYEHUIO MPOYHOCTH cTanedudpobdeToHa Ha oceBoe pactsxeHue, Mlla, ¢ obecrieueHHOCTHIO
0,95 (HopMaTHBHAs POYHOCTH cTaNePhUOPOOETOHA).

Knacc cranedubpoberona mo ocTaToyHOM MPOYHOCTH Ha pacTsbkeHue Bz cooTBeTcTBYET
3HAUEHUIO OCTATOYHOM TPOYHOCTH crajeduOpoberona Ha pactsokenue, Mlla, ¢
obecrieueHHOCTHIO 0,95 (HOpMaTHBHAS TPOYHOCTH CTANEPUOPOOETOHA).

Mapka cranedpubpodeTroHa mo MOpo30CTORKOCTH F COOTBETCTBYET MUHHMAIBHOMY YUCITY
[UKIOB TIEPEMEHHOT0 3aMOpPaXKMBAHHUS W OTTAWBaHUS, BBIIEPKUBAEMBIX OOpPa3IOM MpHU
CTaHJAPTHOM HCIIBITAHUH.

Mapka cranedpubpoOeTona no BogoHenpoHuaeMocT W cOOTBETCTBYET MaKCUMaIbHOMY
3Ha4YeHMIO AaBineHus Boasl, MIla-107, BeiiepxuBaemMoMy cTaneduOpO6ETOHHBIM 06Pa3IOM IPH
UCTIBITAHUY.

Knaccsl cranedubOpoOGeToHa MO MPOYHOCTH HA CXATHE M IO HPOYHOCTH HA OCEBOE
pacTshKeHHe Ha3HA4aloT 10 Pe3yJIbTaTaM MCIBITAHUN KOHTPOJIBHBIX 00pa3IOB B COOTBETCTBUH C
I'OCT 10180. Homyckaetcs kiacc craneduOpoOeToHa MO MPOYHOCTH HA OCEBOE PACTSHKEHUE
Ha3HAYaTh 10 Pe3yJIbTaTaM UCIBITAHUI KOHTPOJILHBIX 00pa3ioB-0aJoK Ha U3ruO (IPUIIOKCHUE
b).

Knacc cranedubpobeTroHa mo oCTaTOYHOM MPOYHOCTH HA OCEBOE pacTshKeHue Bis
HAa3HAYAIOT C yKa3aHHEM MOJKIacca «@», «b», «C», «U» WM «€» Mo pe3ysabTaTaM HCIBITAHUH
KOHTPOJIbHBIX 00pa3ioB-0anok Ha wu3rud (mpuinoxenue b). [lpu Ha3HadeHuw Kiacca
cTaneguOpoOeToHa MO OCTATOYHOM MPOYHOCTH Ha pacTskeHHe Bfz HOpMaTHUBHBIE 3HAUCHHS
OCTAaTOYHOTO COTPOTHUBJICHHUS PACTDKEHUIO  Ribtan MPUHUMAIOT PAaBHBIMH  YHCIIOBOM
XapakTepUCTHKe Kiacca cTaneguOpoOeToHa MO OCTATOYHON NPOYHOCTH Ha PpACTSLKEHHE.
UucnoBast xapakTepuCTHKa Kjacca crajieduOpoOeToHa IO OCTAaTOYHOM MPOYHOCTH HaA
pacTshKeHHEe XapaKTepu3yeT rapaHTHMPOBAHHYIO NMPOYHOCTh CTanepuOpoOeTOHa Ha pacTsKeHHE
Rfbtan, ¢ 00ecrieueHHOCTHIO 0,95, COOTBETCTBYIONIYIO 3HAUCHHIO TIEPEMENICHUN BHEIIIHUX TPaHEH
Ha/ipe3a KOHTPOJIHBIX 00pa310B, PaBHOMY 2,5 MM, NIPH UCHBITAaHUSIX Ha N3rH0 (npuioxkeHue b).

Kinaccer cranedubpobeToHa 1Mo mMpoyHOCTH Ha cxkartue Bf , Mo mpoyHOCTHM HaA OceBOe
pacTsbkeHue Bft m Mo ocTarouHOW MPOYHOCTH Ha pacTsbkeHue Bis (c ykazaHMeM mojkiacca)
Ha3HayaroT JJIs BCEX BUJOB cTaiepuOpoOEeTOHOB U KOHCTPYKIIUI.

Mapky cranepudpobeTroHa Mo MOpo30CcTOMKOCTH F Ha3HayarOT a1 KOHCTPYKLUH,
MIOJIBEPTAFOIINXCS BO3ACHCTBHUIO TIEPEMEHHOTO 3aMOPAKUBAHUS I OTTaNBAHMSL.

Mapky cranepudpoberoHa no BogoHenponuaeMoctTu W HazHAYalOT Uil KOHCTPYKIHM, K
KOTOPBIM MPEIBSIBISIOT TPEOOBAHUS 110 OTPAHHYSHHIO BOJAOIPOHHUIIAEMOCTH.

5.24 lIna  craneduOpOOETOHHBIX KOHCTPYKIMHA cJleIyeT NpeaycMaTpuBaTh KIIAacChl
ctasniepuOpobeToHa MO MPOYHOCTH HA CXKaTHe, KJacchl crajieduOpoOeToHa MO MPOYHOCTH Ha
0CeBOE pacTshkeHHe W Mapku cranepudpoderona, mpunsteie B CII 63.13330 nns oObIYHOTO
TSDKEJIOTO U MEJKO3EPHUCTOrO OETOHOB, W KIIACCHI 0 OCTATOYHOH NMPOYHOCTH HA PACTSIKEHUE,
npuBe/eHHbIe B Tabnuue 1.
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Taonuma 1

Bun Gerona Kiaccor cranedudpobeTona 1mo ocraTouHOM
MPOYHOCTH Ha PACTSKCHUE

TspKenbIi 1 MEITKO3EPHUCTBIN Brsli; Bisl,5i; Bis2i; B32,5i; Bus3i; Bis3,5i; Bisdi;
0OeTOHBI Bfts4,51; Babi; Bz5,51; Brsbi (I = «a», «by», «C», «d»
WM «€» — MHJCKC MOJIKIIacca)

5.2.5 OCHOBHBIMH TPOYHOCTHBIMH XapaKTEPUCTHUKAMH CTajaehuOpoOeTOHA SBIISFOTCS
HOPMAaTUBHBIC 3HAUCHUSI:

- CONPOTHUBJICHHS cTallepruOpoOeTOHa OCEBOMY CXKATHIO Rip n;

- COTMPOTHBIICHUS cTanepuOpoOETOHA OCEBOMY PACTSHKCHHUIO Rivtn;

- OCTATOYHOI'O CONMPOTHUBIICHUS cTallehuOpoOeTOHa OCEBOMY pPacTsHKEHUIO Rivto n;

- OCTaTOYHOTO CONPOTUBIICHUS CTANe(hUOPOOETOHA OCEBOMY PACTIKEHUIO Ribt3 n.

5.2.6 HopMaTuBHbIE U pacyeTHbIC 3HAUCHUSI CONMPOTUBIEHUS cTanegudpoOeToHa 0OceBOMY
ckatuo (IpU3MEHHAsl MPOYHOCTh) MPUHUMAIOT PaBHBIMH WX 3HAYCHHSM, yYCTaHOBJICHHBIM B
CII 63.13330 g1 aHAJIOTMYHOrO Kjacca OOBIMHOT0 OETOHA.

HopmartuBHbIe 3HaYeHHSs CONPOTUBICHUS cTaneguOpoOeToOHa 0CEBOMY PACTSKEHHIO Ribtn
U OCTaTOYHOTO COMPOTUBIEHUS cTaneduOpobeToHa OCeBOMY pacTshKeHHIO Rfon U Rfban
OTIPE/ICIIAIOT TI0 PEe3yJIbTaTaM HCIBITAHUH KOHTPOJIBHBIX OOpPAa3IlOB Ha OCEBOE pacCTsKCHUE.
JlomyckaeTcs onpeaensTh HOpMaTHUBHbIC 3HAYCHHS COPOTUBIICHUSI cTajnepudOpoOeToHa OCEBOMY
pacTsHKEHUIO Riptn M OCTATOYHOTO COMPOTHUBIIEHHUS OCEBOMY PACTSHKEHHUIO Ribton U Rmtzn 1O
pe3yJibTaTaM UCIBITAHUI KOHTPOJIbHBIX 00pa3iioB-0aaok Ha u3rubd (npuioxkenue b).

PacuerHple 3HAYCHHS COMPOTHBIICHHS OCCBOMY PpACTSOIKCHHIO R, OCTaTOYHOTO
COMPOTHUBIIEHUSI OCEBOMY PACTSIKEHHIO Rtz M OCTaTOYHOTO COIMPOTUBICHHUS OCEBOMY
pacTshkeHHIO Ript3 onpenenstor mo hopmysam:

R
R = —n (5.1)
ft
R n R n
Ry, = —en Ripis = =~ : (5.2)
ft Y i

IpU 3TOM MPU pacyeTe MO MPOYHOCTH HOPMAJIbHBIX CEUEHUH 3JIEMEHTOB MO MpPeNebHbIM
yewtusiM  npuHUMaloT Rz < Rmee . 3Hadenue koddduimeHta HAASKHOCTH IO

cTaneguOpoOEeTOHY Yit IPUHUMAIOT PAaBHBIM:

- 1,5 — anst pacyera mo npenenbHBIM COCTOSHHSIM TIEPBOM TPYIIIBI TPH Ha3HAYEHUH Kilacca
cTaneguOpoOeToOHa MO MPOYHOCTH Ha CXKATUE;

- 1,3 — st pacyera o npenenbHBIM COCTOSHHSIM TIEPBOM TPYIIIBI TPH Ha3HAYSHNH Kilacca
ctaneguOpoOeToHa MO MPOYHOCTH Ha pacTsKEHHUE.

PacuerHble 3HaueHUs conpoTHBIEHUs cTranedudpodeToHa R U Rser B 3aBUCUMOCTH OT
KJjacca craaeguOpoOeToHa Mo MPOYHOCTH Ha CXKaTHue IS MpeAeibHBIX COCTOSHHN MEepBOM U
BTOPOU TPy MPUHUMAIOT Kak st 00braHOTO OetoHa rmo CIT 63.13330.

PacueTHble 3HaUEHHSI OCTATOYHOT'O CONPOTUBIEHUS CTaIePrOpOOETOHA PaCTsHKEHUIO Rivt
U Rfptzser ¥ OCTATOYHOIO COMPOTHBIICHUS pacTskeHHIO Rtz U R ser B 3aBUCHMOCTH OT
HOJKJIACCOB  «@», «b», «C», «d» M «&» IJsl MpEeNeNbHBIX COCTOSIHUM NEpPBOM W BTOPOM TPYIII
IpUBE/IEHBI B TabnuIie 2.

JlomyckaeTcsi NpPUHUMATh pacyeTHble 3HAYEHHUs CONPOTUBICHUS cTanepudpodeToHa
0CEeBOMY CkaTuio Ry 1 oceBoMy pacTskeHuIo Rz ¢ yueToM BiusHUS GUOPOBOro apMUpPOBAHUS
B COOTBETCTBHH C IpUIIOKeHUEM B.
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Tabonuumga 2

XapakTepucTuKa

HopmatuHbIe Rist2,n 1 Rbtan, pacdeTHbIC U1 TPEIENIbHBIX COCTOSHUN BTOPOM IPYNITBI Ribtz,ser U Ribt3 ser M pacdeTHbIE 115
1 (L ’ )
IpeJeNbHBIX COCTOSIHUN TIepBOM Ipymibl Ribtz 1 Rtz 3HAUSHHS conpoTuBieHus craneguopodeToHa pacTsHKEHUIO MPH Kilacce

craneguOpoOeTOHa 110 OCTATOYHOM IPOYHOCTH Ha pacTsbkenue, Mlla
Bzl Briz1,5i Bi 2i Bi32,5i Btz 3i B1t33,5i Bis 4i Biz4,5i Btz Di B1i35,5i Btz 6i
Rbtan 1 Ribta ser 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 5,50 6,00
i =a 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00 12,00
Rbtz.n i=b 1,43 2,14 2,86 3,57 4,29 5,00 571 6,43 7,14 7,86 8,57
51 i =c 1,11 1,67 2,22 2,78 3,33 3,89 4,44 5,00 5,56 6,11 6,67
Ribt2,ser i=d 0,91 1,36 1,82 2,27 2,73 3,18 3,64 4,09 4,55 5,00 5,45
i =e 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62
Ribt3 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62
i =a 1,54 2,30 3,08 3,84 4,62 5,38 6,16 6,92 7,70 8,46 9,24
i=b 1,10 1,64 2,20 2,74 3,30 3,84 4,40 4,94 5,50 6,04 6,60
Rot2 i=c 0,86 1,28 1,71 2,13 2,57 2,99 3,42 3,84 4,28 4,70 5,13
i =d 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50 3,85 4,20
i =e 0,59 0,88 1,18 1,48 1,78 2,07 2,37 2,66 2,96 3,25 3,55
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5.2.7 B HeoOXOOMMBIX CIIydasX pacueTHbIe 3HAUYEHHUS MPOYHOCTHBIX XapaKTEPHCTUK
cranedubOpoOeTOHA YMHOXAIOT Ha 3HA4YeHUS KOA(D(PHUIIMEHTOB yCIOBUM pabOTHI  Ybi,
YUUTBIBAIOMIMX 0COOECHHOCTH paboThl cranedudpodeToHa B KOHCTPYKIUH (XapakTep Harpy3KH,
YCIIOBHS OKpPY’KaIOLIEeH Cpesibl U T. 11.):

Yb1 — KO PHUIMEHT, BBOAUMBIN K PACUCTHBIM 3HAYEHUSM CONPOTHBIECHUH Rib , Ribt 1 R,
Y YYUTBIBAIOLIUH BIMSHUE IIUTEIbHOCTH JEHCTBUS CTAaTHUECKON HArpy3Ku:

- vb1 = 1,0 Ipu HENIPOJOIKUTEIBHOM (KPAaTKOBPEMEHHOM) IEHCTBUN HArpy3Ku;
- yb1 = 0,9 pu MPOROIKUTENBHOM (AJTUTEIBLHOM) ACHCTBUU HAIPYy3KH;

Yb2 — KO3 PHUIHMEHT, BBOAUMBIHN Ui cTaaePpruOpoOETOHHBIX KOHCTPYKIMI 0€3 CTepKHEBOM
pabouyeil apMaTypbl K pacueTHbIM 3HAUCHMSM CONPOTUBIECHUS Ri M yUUTHIBAIOIIMN XapakTep
pa3pyLeHHs TAKUX KOHCTPYKIHi; b2 = 0,9;

Yb3 — KO3 HHUIMEHT, BBOMUMBIN IS CTanedruOpOOECTOHHBIX KOHCTPYKIIUN, OETOHUPYEMBIX
B BEPTUKAIBHOM IIOJIOKEHUHU TPU BBICOTE CIIOA OCTOHMPOBAHUS CBHINIE 1,5 M, K pacueTHOMY
3HAYEHUIO CONPOTUBIIEHUs cTanedudpoderona Riy ; yn3 = 0,85;

Ybs — KOO PHUIHUEHT YCIOBH paboThl cTanepuOpoOeTOHHBIX KOHCTPYKLUHN, YUUTHIBAIOIIHII
BJIMSIHUE TTOIIEPEMEHHOT0 3aMOPAXKUBAaHUS M OTTAaUBAHMUS, a TAK)KE OTPHULIATEIIBHBIX TEMIIEPaTyp:

-yps = 1,0 nang Ham3eMHBIX KOHCTPYKIMH, TIOABEPracMbIX aTMOc(hepHBIM
BO3/ICHCTBHSIM OKpYXarollled cpelbl PU pacyeTHOM TemIieparype HapyX HOIro BO3ayXa B
xosonHbIi neproa Munyc 40 °C u BblLe;

- B JApyrux ciy4asx Yps < 1,0 U ero 3HaueHHe NPUHUMAIOT B 3aBUCHUMOCTHU OT
HA3HAYCHHS KOHCTPYKIIMH U YCIIOBUI OKPYKAIOLIECH CPEIBI IO CIIEHUAIBHBIM YKa3aHUSM.

5.2.8 OcHoBHbIE IehopMaIMOHHBIC XapaKTEPUCTUKH cTajedudpodeToHa:

- IpeJeNIbHbIe OTHOCHTENbHBIE nedopmanuu cranepuOpoOeTOHa TIPU OCEBOM CXKATHHU U
pacTsKeHUU (TIPH OJAHOPOTHOM HaNpsHKEHHOM COCTOSIHUM O€TOHA) £ U Efbto;

- HAYaJIbHBIM MOZYJIb YIIPYTOCTH Eip ;

- MoayJb caura G;

- K03 HULIUEHT (XapaKTEPUCTUKH) MON3YUECTH Qb cr;

- ko3 dunuent nonepeuno aedopmanuu cranepudpodeTona (kodddurment [lyaccona)
Vb,P;

- KOO(QPUIMEHT TUHEHHOW TemnepaTypHoii Aedopmariun cranedhudpoOeToHa Ot.

3HayeHHe HayaJbHOIO MOAYJsA YyHpyroctu cranepudpoOerona E ompenaensercs Io

bopmyne
Ewb = Ep (1 — pwv) + Ef pw,

rie Ep— HavanbHbII MOYNb YIPYTOCTH OETOHA-MATPUIIBL;

Ef — HauanbHBINA MOYJIb YIIPYTOCTH CTaJIbHON (UOpHI;

U — kodumment GpudpoBOro apMUPOBaHUs MO 0ObEMY.

3HaueHNe HAYAIBHOTO MOy caABUTa cTtasiepudpodeTona G npuanMarot paBabM 0,4 Efy,

3HayeHrne Kod(p(uIMeHTa (XapaKTEepUCTHKH) TIOJI3YYECTH Opcer MPUHUMAIOT Kak JUIs
OeToHa-MaTPUIIBL.

5.2.9 B kauectBe pabounx guarpamm JaehOopMUPOBaHHS CTaehuOpoOETOHA MPU OCEBOM
CKaTUH, OINPENEeNAIONUX CBSI3b MEXAY HANpPSKEHUSIMH M OTHOCHTEIbHBIMU JedopMarusMH,
UCTIONB3YIOT KPWUBOJIMHEHHBIE, B TOM YHCJIE C HUCHANAIONICd BETBRIO W  YIPOIICHHYIO
TpexJIMHEeHHyI0 auarpammbl. [lapameTpudeckue TOYKM pabodyuMx JAMarpaMMm  CXKaToro
ctanepubpobeToHa JomycKaeTcss MpUHUMATh Kak g oOsiyHOro 6erona mo CII 63.13330, a
CKMMAIOIIMe HamnpshKeHus cTaneduOpoOeToHa Ofy B 3aBUCUMOCTH OT OTHOCHUTEIBHBIX
nedopmaruii yKopodeHus: cTanepuOpoOeTOHa &fy ompenenstoT 1o ¢opmysaM, yKa3aHHBIM B
CIT 63.13330 m1st 0OBIYHOTO OETOHA.

B kauectBe pabouux muarpamMm aedopmupoBaHus cranedgubpodbeToHa NpU OCEBOM
pPAacTSHKCHWH  UCTIONB3YIOT — YIPOIICHHYI0  TPEXJIMHEHHYr0 jamarpammy  (pucyHok  1).
PactsruBatonye HampspkeHUsl cTanepuOpoOeTOHa Gt B 3aBUCHMOCTH OT OTHOCHUTEIBHBIX
nedopmaruii ykopodeHus cTaepuOpoOeTOHA Efpt OTIPENETSAIOT MO (HOopMyIaM:
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npu 0 < &mt < &fvio
ofot = Efo - &t ; (5.3)
npu Emto < Efbt < Efbt2 Gt = Rot;
npu Eptl < Efbt < Efbt2
“Rr. |11 Riso | €t —€u
Ot = Rppe | 1| 17 : (5.4)
ot ) €tz " Emu |
npu Efbt2< Efbt < Efbt3
R €, . —€
bt3 fbt fbt2
O = Rppeo| 1—| 11— ) (5.5)

Rtz | €z — Emro

T/I€ €fbto, Efbtl, Ebtz U Em3 — OTHOCHUTENbHBIE NedopMalluu, ONpeaensieMbie M0
dbopmynam:

_ Ry .
€m0 = E
fb

€ iou = Emeo +0,0001;

€ o, = 0,004; (56)

R
€qe =0,02-0,0125-| 22 05|,

fot2

Ribtz 1 Rfots — XapaKTepUCTUKU OCTAaTOYHOTO COMPOTHUBIIEHUs cTanedudpodeToHa

pacTsHKEHUI0, TPUHUMAEMbIe TI0 TabauIe 2.
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G 0=0, ﬂ,z=R 1b
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LR for2
R/bl

(e} ﬂ,0=0ﬂ,2=R b
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Enn Emn Emo En
Ema | Em Epo  Em

PO i 7

R fbi3
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a —1pH Rz / Ribtz < 15 6 — iput Rivts / Rtz > 1
Pucynok 1 — Imarpammsbl 1e¢opMupoBaHus cTaJ1e(puOPOOETOHA IPH CXKATHHU U
PacTsKeHNH:

6 CranegudpodeTOHHbIe KOHCTPYKUHM 0e3 TMpeABAPUTEBHOIO0 HANpPSKEHUs
apMaTypsbl

6.1 Pacuer »3iemMeHTOB cTa/epuOPOOETOHHBIX KOHCTPYKIUHA MO mNpeaeabHbIM
COCTOSIHMSIM IePBOil rPyNIbI

Pacyer 1m0 mNpPOYHOCTH JJIEMEHTOB KOHCTPYKIMI HAa [JeiCTBHE M3rH0AI0IMX
MOMEHTOB M NPOA0JIbHBIX CHJI

Obuwue nonooicenus

6.1.1 Pacyer mo mNPOYHOCTH 3JIEMEHTOB CTaNePUOPOOCTOHHBIX KOHCTPYKLUUH MpU
NEWCTBUM HM3THOAIOIMX MOMEHTOB M TPOJOJIBHBIX CHJ (BHEIEHTPEHHOE CKaTHE WIN
pacTshKeHue) cieyeT MPOU3BOIUTD Ul CEUEHHH, HOPMAJIbHBIX K UX MPOJOJIBHOM OCH.

PacueT 1o mpoYHOCTH HOPMaTBHBIX CEYCHUH DIIEMEHTOB CIIEyeT POU3BOIUTH HA OCHOBE
HeJMHEHHOoH nedopmannoHHoi Moaenu cormacHo 6.1.18 — 6.1.25.

PacueT mo mMpoYHOCTH HOPMAIBFHBIX CEUYEHHUH DIIEMEHTOB MPSIMOYTOJBHOTO, TAaBPOBOTO H
JIByTaBPOBOT'O ceYeHUi Oe3 pabouell apMaTypsl WM ¢ apMaTypoi, pacloJI0KEeHHOH Y BepxXHel u
HIDKHEH rpaHeil ce4eHus, TOMyCKaeTCsl MPOU3BOIUTH IO MPEIEIbHBIM YCHITHSIM.

6.1.2Ipu pacuyere MO MPOYHOCTH HOPMAIBHBIX CEUEHHUH BHELEHTPEHHO CXKAThIX
AIIEMEHTOB CJEyeT YUUThIBATh CIyYaiHbIN SKCHEHTPUCUTET MPUIIOKEHUS POJOIBHON CUIIBI U
BIIHSTHAE TIpotoibHOTO M3ruba mo CIT 63.13330.

6.1.3 i craneduOpoOETOHHBIX 3JIEMEHTOB, y KOTOPHIX MpeAeibHOE YCUIHE II0
MIPOYHOCTH OKA3bIBAETCS MEHBIIE IMPENEITBHOTO YCHWIIHSA 10 OOpa30BaHUIO TPEIIWH, TUIOMAIb
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CeueHMs] TPOJOJIBHONW pPACTAHYTOW apMaryphl JOJDKHA OBITh yBEJIHUYEHA IO CPAaBHEHUIO C
TpeOyeMoi U3 pacueTa Mo MPOYHOCTH He MeHee ueM Ha 15% uiu ompezaeneHa u3 pacyera Io
NPOYHOCTHU HA JCHCTBUE MPENEIBHOTO YCHIIUS 110 00pa30BaHUIO TPELIHH.

Pacuem no npoYHoOCmMu HOpMAalbHblX ceuenull no npe()eﬂbnbm YCuiuim

6.1.4 Pacyer 1o mMpoYHOCTH HOPMAIBHBIX CCUCHHUH AJIEMEHTOB IO MPEACIbHBIM YCUIIHSM
CJIEZIyeT TPOU3BOIMTH, OMpPENEIsis NpeAeibHbIE YCHIIUS, KOTOPhIE MOTYT OBITh BOCIIPUHSTHI
0ETOHOM M apMaTypol B HOPMaJIbHOM CEYCHUH, UCXOS U3 CIETYIONINX MOIOKECHHIHA:

- CONPOTHUBJICHUE CTae(PUOPOOETOHA PACTSIKCHUIO TPEACTABISICTCS HAIPSDKECHUSIMH,
paBHBIMH Rbt3 1 paBHOMEPHO paclpeie]ICHHBIMU IO PACTIHYTON 30HE cTanedudpodeToHa;

- CONPOTHUBIICHUE cTaIe(hUOPOOETOHA CKATUIO TIPEACTABISICTCS] HATPSDKEHUSIMH, PaBHBIMU
Rfo 1 paBHOMEpPHO pacipeesieHHBIMU 10 CKaToi 30He cranegudpoderona;

- neopmaruu (HanpsHKEHHsI) B apMaType ONpPEeelsioT B 3aBUCUMOCTH OT BBICOTHI CIKATON
30HHBI cTanegudpoOeToHa;

- PacTATHUBAIONIME HANPSDKEHUST B CTEP)KHEBOW apMarype NpUHUMAKOT He Oolee
PacueTHOTO COMPOTUBIICHUS PACTSHKEHUIO Rs;

- OKMMAIOIINE HAIPSDKEHUSI B CTEP)KHEBOW apMaType MPUHUMAKOT HE 0oJiee pacueTHOTo
COTIPOTHUBIICHHUS C)KATUIO Rsc.

6.1.5 Pacyer mo mpoYHOCTH HOPMAJILHBIX CEYEHHI A1eMEeHTOB 0e3 pabouell apMaTypsl MO
NpeJeTbHBIM YCHIIUSAM CIIEAYeT MPOU3BOANUTH UCXOS U3 CICTYIONINX TOJI0KECHUN:

- BIIOPY HAIPSDKEHHH B CKATOM 30HE PUOPOOETOHA MPUHUMAIOT TPEYroJIbHON (OPMBI, KaK
JUISL yIIPYTOTO TeNa,

- JMIOpPY HANPSDKEHUH B pacTSHYTOH 30He (uOpoOeToHa TpamenueBUIHOW (HOPMBI C
HAINpPSDKSHUSMU B PACTSIHYTOM I'PaHU CEUCHUS, PABHBIMU Ript ;

- OTHOCHUTEIBHYIO JeOpPMAIIMI0 KPAWHEr0 pPacTSHYTOrO BOJOKHA OCTOHA MPUHHUMAIOT
PaBHOM Ebtl.

6.1.6 Pacyer mo mpoOYHOCTH HOPMAIBHBIX CEUCHHH CTane(guOpoOOETOHHBIX HIIEMEHTOB C
pabodeli apMaTypoii cieayeT MPOU3BOUTh B 3aBUCHMOCTH OT COOTHOLICHUS MEX/1y 3HAYCHUEM

OTHOCHUTEJIBHOM BBICOTBI C)KaTOW 30HBI cTalepuOpobeToHa E',:i
hy
COOTBETCTBYIOIIUX YCJIOBHM pPaBHOBECHS, M 3HAUYEHUEM T'PAaHUYHON OTHOCHTEIBHOM BBICOTHI
CKaToM 30HBI ER, MPU KOTOPOM MPENEIbHOE COCTOSHUE AJIEMEHTA HACTYIaeT OJHOBPEMEHHO C
JIOCTHKEHUEM B PaCTSIHYTOM apMaType HalpsKeHHsI, pABHOTO pacu€THOMY CONPOTUBIIEHHUIO Rs.
3HadeHue Er cieayeT OnpeaesaTh o popmyie

OMpEACIIAICMBIM U3

_XR__ O

& = P (6.1)

0 1+ S

€ tp2
IIe ® —  XapakTepUCTHKa  CXaTrol  30HBI  cTasepuOpoOeTOHa, NpUHMMaeMmas  Juis
cranepudpobeToHa u3 Tskenoro O0eroHa kiaccoB 10 B60 BxitountensHo paBHO# 0,8, a
s craneguOpoberoHa u3  Tsbkenoro OeroHa kimaccoB B70 — B100 u  wu3

MEJKO3epHHUCTOTr0 OeToHa — paBHO# 0,7;

€ — pacyeTHOE 3HAUYEHHUE IMPeNIeIbHBIX OTHOCHTEIBHBIX JAedopMarnuii apMaTypsl,

npuaumaemoe o CIT 63.13330;
€fbz — OTHOCUTEIIbHBIE JleopMalliu CKaToro cranedudpodeToHa nMpu HaNpPsHKEHUSIX Rip,
npuauMaembie 1o CIT 63.13330 kak my1st oObr9HOTO OETOHA.

Pacuem uzeubaemvix snemenmos
6.1.7 Pacuer 1o MMPOYHOCTHU CEYCHUH M3rnb0aeMbIX 3JIEMEHTOB CICAyeT MPOU3BOJUTH U3
YCIIOBUS
M < M, (6.2)
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rae M — u3rubaronyii MOMEHT OT BHELIHEH Harpy3Ku;

Muit — IpenenbHbBIN U3rn0aroMi MOMEHT, KOTOPBIA MOXET OBITh BOCIIPUHAT CEUYCHUEM

HJIEMEHTA.

[Ipu pacuere 1Mo MPOYHOCTH CEUCHUH MU3rNOAEMBIX JIEMEHTOB PEKOMEHTyeTCs cOOII0IaTh
ycioBue X < &r - ho .

B ciydae, xorya 1mo KOHCTPYKTUBHBIM COOOPaXCHHUSM WMJIM U3 pacueTa 10 MpelesibHbIM
COCTOSIHMSIM BTOPOM T'PYIITBI IUIONIA/b PACTSIHYTON CTaJIBHOM apMaTyphl IPUHATA OOJIBIICH, YeM
9TO TpeOyeTcs i coOmroerns yciaoBus X < &r - No , To 3HaUeHHE MPEICIBHOTO M3rHOAIOIETO
MOMEHTa OIpEIelsIIoT, MpUHUMast B (opmynax Juisi ero BbraucieHus X = & - ho , a BMecTo
3HaueHus Rtz 3HaueHue Ripe.

6.1.8 3nauenune My Ay n3rudaeMbix cTaneuOpPOOETOHHBIX JIEMEHTOB MPSIMOYTOJIBLHOTO
CEUYCHUS ONPEACISIOT 110 popMyIam:
- 1y craneuOpoOSTOHHBIX 3JIEMEHTOB Oe3 paboyeii apMaTypsl (PHCYHOK 2)
Muit = Rept - Wpl ) (6.3)

rae Wp — ynpyroriacTU4ecKuii MOMEHT CONPOTHUBIICHHUS CCUCHHs dJIEMEHTa Ui KpailHero
pacTSIHYTOTO BOJIOKHA, OIpeneNsieMblid ¢ yderoM 6.1.5; misi 2IeMEHTOB C TPSIMOYTOJIBHOM
(dbopMoli ceueHus, H3roTOBIsIEMbIX U3 cTalehuOpoOeToHa Kilacca 1Mo MPOYHOCTH Ha cxkatue B0

U HUXKC, ,HOHYCKaeTCH HpI/IHI/IMaTB paBHI)IM:
b-h?
W =36
’ (6.4)

X
- 71 PUOPOGETOHHBIX ITEMEHTOB ¢ paboueii apMaTypoii (pucyrok 3) mpu & =— < &g

hy

Mult = be 'b'X'(ho —O,5X)—Rﬂ)t3~b-(h—X)-(h;2X—a}+RSC-A,;(ho —a’), (6-5)

IIpU 3TOM BBICOTY CHKATOU 30HBI OIIpCACIIALOT I10 (1)OpMyJ'Ie
'
X = Rs'As_Rsc'As +bet3'b'h

6.6
(Rip + Rppgs) -0 ©9

Ry b

Pucynok 2 — Cxema ycuJInii M 3110pa HanpsizkeHNi B ce4eHN U, HOPMAJIBLHOM K IPOJ0JIbLHOM
ocH n3rnd6aeMoro crayneudpodeTOHHOrO0 3JIeMEeHTa NPSIMOYI0JIbHOI0 ceYeHus 0e3
apMaTypbl IPU ero pacyere 1o NPOYHOCTH

11
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. Al
Rp R 4! Sty __Fya77
= N7
= _—
M - R, bx
<< H Rpsbh-x) £ <
[
H R
= — =
R i3 |\ \b\ \ ) 4

—0

Pucynok 3 — Cxema yCHIJIHIA U 3MIOPA HANPSIKEHUI B CeYeHUH, HOPMAJIBHOM K NMPOA0JIbHOM
ocu M3rudaemMoro crajepudpodeTOHHOIro 3J1eMeHTa NPSAMOYI0JILHOI0 CeYeHUs ¢
apMaTypoii, Npu ero pacuiere 1o NPpoO4YHOCTH

6.1.9 3nauenne My A u3rubaempix cTane@uOpPOOETOHHBIX 3JIEMEHTOB TaBPOBOTO U
JIBYTaBPOBOT'O CEYEHH C MIOJIKOM B CIKATOU 30HE ONPEACIISIOT:

- uist ctane@uOpoOeTOHHBIX AyIeMeHTOB 0e3 paboueil apmarypsl — o ¢opmyne (6.3), B
KoTopoit Wp| onpenensator ¢ yuerom 6.1.5 1 HopMbI ornepeyHoro CeUYeHHst HIEMEHTA.

3HadyeHue Myt JOITyCKAeTCsl ONPEeNsaTh:

a) eclId TpaHMIla MPOXOIUT B MOJIKE (PUCYHOK 4, a), T. €. COOJII01aeTCsl YCIOBUE

R - (0 -hy +b,, -0, ) <Ry, -bi -hi, (6.7)
o gpopmyne

Muie = 0,5 Rypg - [0 - (N =) (hi +X) +b; -hy - (hy =x+2:(h,, +hi )+

, (6.8
+b, -h, - (h, —x+2-h})] (68)
IIPU 3TOM BBICOTY C3KaTOM 30HBI ONPENENSIOT 10 (hopMyIie
Ry - (0F -0} +b, -h,+b, -h;)
y = 3 TR £ o) (6.9)

b:‘ '(bets + be) ’
0) ecnu TpaHUIla IPOXOTUT B pedpe (pucyHok 4, 6), T. €. ycinoue (6.7) He cobmomaercs,
no ¢opmyie
My =Ry by - (X =) - (x=0,5-hi ) + Ry -[b, - (hy, + 0 —X) +

, (6.10
+b, -, -(h—05-(R +h.))] (©.10)
HpI/I S5TOM BLICOTy C)KaTOﬁ 30HBbI OHpe,Z[eJIHIOT 110 (I)OpMyJIe
R..-(b -h +b -h +b -h.)+R. -h!-(b. =b
_ fbt3 (w f W W W f) fb f ( f w)’ (611)

bw ) (beta + be)
X
- 71 cTanedu6POGETOHHBIX IEMEHTOB ¢ paboueil apMaTypoil mpu & = h_ <& (pucynok
0
5):
a) €CIIi TPpaHMIla MPOXOIUT B TOJIKE (PUCYHOK 5, a), T. €. COOJII0/TaeTCs YCIOBUE
Rs A& + bet3 '(bf ‘hf +bw 'hw) = Rsc ’ A%, + be 'b; ‘h; 1 (6.12)
3HauYeHne Myt OTIpENeISIFOT 0 hopMyIie
My = Ry By -X- (R ~0.5%) ~ Ry [0y -y - (05h, —a) +b, -, -(05h,, +h, —a)+
+b¢ - (hy =x)- (R, —0,5- (M +X)]+R.- A -(h,—a),  (6.13)
IIPY ATOM BBICOTY C)KaTOW 30HBI OMPEEIISIOT 110 PopMyIIe

12
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X = Rs'As+bet3'(b’f h,f +bw'hw+bf 'hf)_Rsc'As' .
b% -(Ripz + Rpp) ’

0) ecnu rpaHuIla MPOXOIUT B pedpe (pucyHok 5, 6), T. e. ycioBue (6.12) He cobmomaercs,
3HaueHue Myit OTIpeeNsioT Mo hopmMyIie

Mur = Ryg -[bf -hf - (hy —0,5-hy) +by, - (x—h)-(hy —05-x-0,5-h%)] -
— Rz -[bf -h; -(0,5h; —a)+b,, - (h—h; —=x)-(hy —0,5-(h+x—h; )]+
+ Ry A (hg —2), (6.15)
IIPH 3TOM BBICOTY CXATOU 30HBI cTajeduOpoOeToOHa X ONPEALIISIIOT 10 GopMyIie
X = Rs'As +bet3 '(bw'h; +bw'hw+bf 'hf)_be 'h; (b:‘ _bw)_Rsc'Aé
bw ’ (betS + be)

3Hauenue D}, BBoxumoe B pacueT, npuaumaroT o CIT 63.13330.

(6.14)

. (6.16)

by
Rp,
= I ﬁ_, / ~ S
= Rpbyx TOTOTOTSIETHTOTETE
= ijt Ay 1 = .
= - < | =
- <
Wy bet bf
0.
by
Rp

/\/
h

Wp ijt Ay
B

We Ry by

a — B TIOJTIKE; 6 — B pedpe
Pucynok 4 — Ilos10:xeHre TPAHUIBI CKATOM 30HbI B CEYEHUH U3rudaemMoro
cTraaepuOpodeTOHHOIO YjIeMeHTa 0e3 apMaTyphl
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Rp R, Al

Rﬂ,b}x

Wp bez Ay

WI bet

Rp R4
—-—
e

=
M Rp Ay,

EENENE
hy
h

Wp ijt Ay
=

Wi R As by

A

a — B TIOJIKe; 6 — B pedpe
Pucynok 5 — Ilosio:xenne rpaHuIbl C:KATOM 30HbI B CeYEeHUN U3rubaeMoro
cTa1e(pnOpo0EeTOHHOIO YJIEeMEHTa ¢ apMaTypoil

6.1.10 Pacuer mo mpoYHOCTH W3rHOAeMBIX CTaePUOPOOCTOHHBIX SIEMEHTOB KOJBIEBBIX
ce4YeHUH (pUCYHOK 6) IPOU3BOIUTCS U3 YCIOBUS

in
M < A{be SN 7o, +0,234Rﬂ,t3}rm (6.17)
rac Ar - 06]]_[3.51 IIoIab KOJIbICBOI'O CCUCHUS, OITpCALCIIsICMas 110 (I)OpMyJIe
r=2m It (6.18)

m — paguyCc CPEeIMHHON MOBEPXHOCTHU CTEHKH KOJIBLIEBOTO AJIEMEHTAa OMPEACIISIEMBIN IO
dopmyne

n+r
=12, (6.19)
2
1 ¥4 2 — paanyCchl COOTBETCTBEHHO BHYTPEHHEN U HAPYKHOU I'paHEN KOJIBLEBOTO CEYCHUS;
0,73R
(6.20)

ar =,
Ritp + 2R3

14
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Pucynok 6 — CxemMa KoJIbLIEBOT0 ceUeHHsI CTanepuOPoOeTOHHOI0 YJIeMeHTa, IPHHUMaeMasi
MIPU €ro pacyere M0 NPOYHOCTH HA U3THO

6.1.11 Jlomyckaerca 1mpu  pacueTe 10 MPOYHOCTH  HOPMAJIBHBIX  CEYCHUH
cTanepuOpOOETOHHBIX AIIEMEHTOB 3HAYCHUSI CONMPOTHBIICHUS cTraeudpodeToHa cxaTuio Ry u
OCTaTOYHOTO COTMPOTUBIICHUS CTaIePuOpPOOETOHA PACTSHKEHUIO Ripts BBIYUCIATH B 3aBUCHMOCTH
OT KJIacca MO MPOYHOCTU Ha CcxkaTue OeTOHa-MaTpHIlbl, IpoleHTa GuOpPOBOro apMUpPOBAHUS MO
00beMy, TPOYHOCTH M AarperaTHOr0 COCTOSHUS (UOpBI, TE€OMETPHUH H Pa3MEpOB CEUYCHUS
3JIEeMEHTa B COOTBETCTBUU C MPUIOKEHHEM B.

6.1.12 Ilpu pacueTre Mo MPOYHOCTH M3THOAEMBIX AIIEMEHTOB PEKOMEHIYETCSl COOII0AaTh
ycioBue X < &r - ho.

B cnydae, xorga mo KOHCTPYKTHBHBIM COOOpPaXEHHSIM WJIM U3 pacueTa MO MpeAelbHbIM
COCTOSIHUSIM BTOPOW TPYIIBI IUIOMIATh PACTSIHYTOH apMaTypbl HpUHATA OOJBIIEH, YeM 3TO
TpeOyeTcst amst cobmoaenust ycaoBust X < &r - ho , momyckaercs mpeaenbHbI H3rHOaroMInil
MOMEHT Myt onpenensaTs mo dopmyne (6.5) wim (6.15), moacTaBisiss B HEE 3HAYEHHE BBICOTHI
ckaroit 30HbI X = &R - ho.

Pacuem BHEYEHMPEHHO CoHCambvlx 31eMeHmos

6.1.13 Pacuer BHEHEHTPEHHO CXKAThIX CTaNe(GUOPOOSTOHHBIX JJIEMEHTOB Oe3 pabodeii
apMaTypbl NpPH PaclOIOKEHUU TPOJOIbHOM CXKHMMaroLled CWiibl B Ipejenax MHONepeyHoro
CEYEHHS AJIEMEHTa MIPOU3BOIAT O€3 yueTa CONPOTUBIEHUS cTanepruOpoOeTOHa PacTSIHYTOW 30HbI
(pucyHOK 7) U3 yciaoBus

N<R- Ao, (6.21)
rie N — nelicTByromias npooJibHas CUia;
Ap — TIomank CKaToi 30HBI OETOHA, OmpezernsieMast U3 yCIOBUS, YTO €€ IEHTP TSHKECTH
COBITIAJA€T C TOYKOM MPHUIIOkKEHUS PpoAoabHOM cuitbl N (¢ yueToM mporuba).
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N Rﬂ,bx

Ye

entp
THKECTH
ceqeHNs

Pucynok 7 — CxemMa yCHJINI U 3MI0PA HANPSI’)KEHUH B CEYEHNH, HOPMAJBHOM K IIPOX0JIbHOM
0CH BHELICHTPEHHO C;KaTOro cTajieudpodeTOHHOr0 3J1eMeHTAa, PACCYUTHIBAEMOI0 10
NPOYHOCTH 0e3 yuyeTa cOnpoTuBJIeHHs cTa1eGuOpodeTOHa PpACTAHYTOMH 30HbI

ﬂﬂﬂ SJICMCHTOB HpHMoyFOJIbHOFO CCUCHHUA
A):b-h-@-ze—;“j, (6.22)

re  eg — CIlydailHbIN 9KcueHTpucHTeT, npuauMaembii mo CIT 63.13330.2018;
N — ko3 PULMEHT, YUUTHIBAIOIINKA BIMSHUE MPOAOIbHOrO M3ruba (mporubda) sneMeHTta
Ha €ro HECYIIYIO CIIOCOOHOCTh U OIPEeNIIeMbIN TI0 (hopMyIIe

1
n=—N" (6.23)
1—
NCI’
rae  Ncr— ycloBHas KpuTHYecKas cuiia, onpeensemas mno popmyne
2
n°-D
N, =—5—, (6.24)
lo
3neck D — JKecTKOCTh »dyeMeHTa B MpEeAesbHOM 10 TNPOYHOCTH CTaJuH,
onpenenseMas 1o gpopmyse
D=ko-Ewm-I, (6.25)

rae Esm — monyns ynpyroctu cranegudpobdbeTona;
| — MOMEHT WHepUWH TUIOMATU TIONMEPEYHOr0 CEYSHHS dJEMEHTa
OTHOCHUTEIIEHO OCH, IIPOXOJISIIEH Yepe3 ero MEHTP TSHKECTH;

1
o018 (6.26)
¢(0,3+35,)
31ech @ — KOA(D(PHUIMEHT, YYUTHIBAIOUIUN BIUSHUE IUTEIBHOCTH JEHCTBUS
Harpy3KH, OMPeesioT 1Mo hopmyse
M
o =1+—1, (6.27)

1
rie Mz, Mi1 — MOMEHTBI OTHOCHTENBHO HamboJee pacTIHYTOW WM HauMeHee
cKaTol (IpH LETUKOM CKATOM CEUYEHUH) IPaHU CEYEHUS! COOTBETCTBEHHO
OT JIEHCTBUS MOJHOW HATPY3KH M OT JEHCTBUS MOCTOSTHHBIX U ATUTEIBHBIX
Harpy3okK;
Oc — OTHOCHTEJIBHOE 3HAYCHUE SKCIICHTPUCUTETA MPOIOIbHON cuibl €o/h ,
npuauMaeMoe He meHee 0,15 u He Goiee 1,5.
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Pacuer BHEIEHTPEHHO CXaThIX CTANe(PUOPOOCTOHHBIX 3IEMEHTOB MPSIMOYTOJILHOTO
CCUCHHSI TPH OSKCIEHTPUCUTETE MPOoAoiapHON cuibl e < h/30 m lo < 20h momyckaercs
MPOU3BOJIUTH U3 YCIOBHS
N<¢-Rwn-A, (6.28)
rae A — IIomnaab NOMePeYHOro CEUCHUS dJICMEHTAa,
¢ — KO3 PHUIUEHT, TP IIUTEIHHOM JACHCTBUH HArpy3KU MPUHUMAEMbIN 10 Tabnuie 3 B
3aBHCUMOCTH OT THOKOCTH lg /h 3i1eMeHTa; mpu KpaTKOBPEMEHHOM JIEHCTBHHM HArpy3Kd
3HAYCHUS ( ONPEICIISAIOT 110 JIMHEHHOMY 3aKOHY, IPUHUMASI:
¢ = 0,9 ipu lo/h =10;
¢ = 0,85 mpu lo/h =20,
rmue lo — pacuernas mmuHa s1nementa, ompenensemas o CIT63.13330 kak s
’KeJ1e300€ TOHHBIX JICMEHTOB.

Taonunma 3
lo/h 6 10 15 20
0 0,92 0,90 0,80 0,60

6.1.14 Pacuer BHEHEHTPEHHO CXKAThIX CTaNePUOPOOCTOHHBIX JJIEMEHTOB Oe3 paboueii
apMaTypbl MPH PACIONIOKEHUH MPOIOIHHONW CXKMMAIOILIEH CHIIBI 3a TpeleiaMu IMONepeyHOro
CCUCHHUS 3JIEMEHTA W BHEICHTPCHHO CXKATBHIX CTae(uOPOOCTOHHBIX 3JEMEHTOB 0e3 paboueit
apMaTypbl MPU PACIOJIIOKEHUH MPOJOJILHOM CKUMAIOMIEH CUJIBl B IIpelenax IOMepedyHOro
CCUCHHUS D3JIEMEHTa, B KOTOPBIX IO YCIOBHSAM OJKCIUTyaTalldd HE JOIyCKaeTcs oOpa3oBaHUE
TPEIXH, TPOU3BOIAT C YYETOM CONPOTUBICHHUS cTaneduOpoOeToHa pacTAHYTON 30HBI (PUCYHOK
8) u3 ycioBus:

Ry - A
N < . (6.29)

A
T'eo'n'yt_l

R
Sbt b

Pucynok 8 — Cxema yCHJIHIA U SMIOPA HANPSIKEHUI B CeYeHNH, HOPMAJBLHOM K MPOA0JIbHOM
0CH BHCLICHTPEHHO C;KATOro cTa1epudpodeTOHHOr0 31eMeHTa, PACCYMTHIBAEMOI0 110
MPOYHOCTH € Y4€TOM CONPOTHBJICHHUS CTAIe(PUOPOOETOHA PACTAHYTOM 30HBI

J1J1st 57IeMEHTOB MPSIMOYTOJILHOTO CeueHus ycioBue (6.29) umeer BUL:
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N < Rebh (6.30)
6-en_4
h
B dopmynax (6.29) — (6.30):
Rfot — pacdeTHOE compoTHBICHHE CTAIehUOPOOETOHA 0OCEBOMY PACTSIKECHUIO,
A — moniaae MONepevyHoro ceueHus crane@uopoOeTOHHOTO AIIEMEHTa;
| — MOMEHT uHepUUHU ceueHHs cTaIehuOPOOESTOHHOTO IIEMEHTa OTHOCUTENIBHO €TI0 IIEHTpa
TSKECTH;
Yt — PpaccTosHHE OT IEHTpa TSHKECTH CEYEeHHUs CTaneuOpOOSTOHHOrO 3JIEMEHTa [0
Han0oJiee pacTSIHYTOTrO BOJIOKHA;
N — ko3ddunment, onpenensiempiii mo 6.1.13, mpu 3ToM B dopmyne (6.24) 3HaueHUE
KECTKOCTH JJIEMEHTA B TIPEACIBHOMN 110 IPOYHOCTH CTa/IUU OMPEICIISIOT 0 (GopMyIie
D=ko:-Em-lf+0,7-Es-Is, (6.31)
rie |, Is — MOMEHTHI WHepIMU TUIOIMANCH cedeHus cTaneduOpoOeToHa W BCE MPOAOIBHON
apMaTypbl COOTBETCTBEHHO OTHOCHTEIBHO OCH, MPOXOMSAIICH dYepe3 IEHTP TSHKECTH
MIOTIEPEYHOT0 CEUSHHS AIIEMEHTA.
6.1.15 PacueT BHELIEHTPEHHO CXAThIX CTANIe(HUOPOOETOHHBIX 3JIEMEHTOB MPSMOYTOJIBLHOTO
cedyeHus ¢ paboueit apMatypoit (pUCYHOK 9) MPOU3BOJAT U3 YCIOBUS

N-e<R,-b-x-(h, —0,5%)~ Ry -b.(h—x)(%—a)msc-Ag(h0 ~a), (6.32)

rue N — mpofoapHas cuila OT BHEIIHEW Harpy3Ku;
€ — pacCTOsiHUE OT TOUKU MPUIIOKEHUS IPOA0sIbHON criibl N 10 LIEHTpa TSHKECTH CeUeHUs
PacTAHYTOM apMaTypsl

e:eo-n+h°2_a, (6.33)

3MIeCh ep — CIyYalHbII SKCUEeHTpUCHTET, npuHnMaemsblil mo CII 63.13330;
N — ko3¢ dunmeHT, onpenenseMbii mo 6.1.13.
BricoTy cxkatoii 30HbI X ONPEAEIISIOT:

npu &= hi < &, (pucyHok 9) — o popmyne
0

_N+RS'A5_RSC'ASI+bet3'b'h

X : (6.34)

(R, + Rips) b

npu &,:hi > &, — 1o popmyne
0
1+ ,
N +R5'As'1_§R _Rsc'As+bet3'b'h
_ R
X = SR, A ) (6.35)
(Ryp + Rpyz) b+ —=—3-

hy(1-2R)
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N - R 7 % A;
o R A Sl /777
= w7
=
Rﬂ,bx
° s B 5
e - Ry b(h-x) = i
e i—
H R4,
= - =
R \ \b\ \ )\ 45

Pucynok 9 — Cxema yCHIIHI U 3MIOPAa HANPSIKEHUI B CEYECHNH, HOPMAJIBLHOM K IPOA0JIbHOM
0CH BHELIEHTPEHHO C5KaTOro crajie¢udpodeTOHHOrO 3j1eMeHTa ¢ pabouell apMaTypoi, npu
pacueTte ee 0 MPOYHOCTH

Pacuer 10 IMPOYHOCTH IpAMOYT'OJIbHBIX CeueHMH BHCUCHTPCHHO CXKAaThIX

cTaneuOpOOETOHHBIX 3JEMEHTOB C apMaTypod, pAacIOJIOKEHHOHW Y MPOTHBOIOJIOXKHBIX B

MJIOCKOCTH HW3TU0a CTOPOH CEUEHHUs, NPH OSKCICHTPUCUTETE MPOJOJIBHOW CHIIBI eogﬂ u

30

THOKOCTH lo <20 JAOMYyCKaeTcs MPOU3BOAUTH U3 YCIOBUS
h

N < Nuit, (6.36)
rae Nyt — mpeaenbHOE 3HAUCHUE MPOIOIBHON CHIIBI, KOTOPYIO MOXET BOCIPHHSITH JJICMEHT,
ornpenenseMoe o popmyie
Nut <@ (R - A+ Rsc - Astot) , (6.37)
31ech A — miomanas craneudpodeTOHHOTO CeYeHHUS,
Astot — IUIOIIAb BCEN MPOIOJIBLHON apMaTyphl B CEYEHHUH DJIEMEHTA;
¢ — K03 PUIMEHT, TpU ATUTEIBHOM JEHCTBUU HATPy3KH NPUHUMAEMBIA IO
ta0ymie 4 B 3aBUCHUMOCTH OT THOKOCTH DJIEMEHTa; INPU KPATKOBPEMECHHOM
JEHCTBUM HATPY3KH 3HAUYCHUS () OTIPEIEIIAIOT 10 IMHEHHOMY 3aKOHY, TPUHUMAS:
¢ =0,9 mpu lo/h = 10;
¢ = 0,85 mipu lo/h = 20.

Taonuma 4

Knacc ¢ mipu lo/h, paBHOM
cranegubpoderona By 6 10 15 20
B20 — B55 0,92 0,90 0,83 0,70
Bi60 0,91 0,89 0,80 0,65
Bi80 0,90 0,88 0,79 0,64

6.1.16 Pacuer BHEIEHTPEHHO CXaThIX CTaNe(HUOPOOETOHHBIX 3JIEMEHTOB KOJBIIEBOTO
cedeHus (PUCYHOK 6) TOJDKEH MPOU3BOIUTHCS U3 YCIOBHS
sin ol
N-e< A{Rﬂ)Tw Rmt3(1—1,35a,)1,6a,}rm, (6.38)
rae Ar, rn—cm. 6.1.10.
[lpu >TOM 3HAa4YEeHWE OTHOCHTENHFHOM IUIONIAJM CXKATOW 30HBI craneduOpodeToHa
ompexaensercs no Gopmyie
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N + Ry Asyr

o, = )
(be +3,35R 3 )Ar

Ecnu monmyuennoe u3 pacdera no ¢gopmyie (6.39) 3nauenue or < 0,15, B ycimoBue (6.38)

(6.39)

MOJICTABIISICTCA 3HAYCHUE Olr, OIIpeeIsieMoe 1o popmyIie
N +0,73R ;A

. (be +2bet3)Ar .

6.1.17 Pacyer mNpPOYHOCTH KOJBIEBBIX CEUYCHHH KOJOHH C KOMOWMHUPOBAHHBIM
apMupoBaHueM (pucyHOK 10) Ipu COOTHOIICHWU BHYTPEHHETO M HAPYKHOTO pajiuycoB  ri/rp >
0,5 m apmarype, paBHOMEpPHO pACIPEACICHHOW IO OKPYXKHOCTH (IIPU MHUHUMYM CEMHU
MPOJOJBHBIX CTEPIKHSX), MPOU3BOJUTCSA B 3aBUCMMOCTU OT OTHOCUTENIBHOM IUIOMIAAN CKATOU
30HBI OeToHa 1o popmyre

(6.40)

N + Rs As,tot + betSA

acir = (641)
(R +L7R)A o + (R + Reps) A
a) npu 0,15 < &qr < 0,6 — u3 ycnosus
M < (beArm + Rscpk,totrs) >In nédr + (Rs As,tot + betSA) rs (1_117§cir)(012+1’3acir) (642)
T

0) npu Egir < 0,15 — u3 ycmoBus

sin g

M < (R AL, +R A ) ol 4 0,295(R.A, o + R AT, »  (6.43)
T

_ N+0,75RA,,
e RscAs,tot + beA

rIe

B) npu Ecir = 0,6 — u3 ycnoBus

M < (R Ar +R_A )N arz (6.44)

sc/ stot 's
T

N

. (6.45)
Rsc As,tot + be A

rae écirZ =

B dopmynax (6.41) — (6.45):

As tot — TUTIOIIAb CEUEHUS BCEH MPOJI0IBHON apMaTyphl;

m — paguyc CPEIUHHON MOBEPXHOCTH CTEHKH KOJIBLIEBOTO 3JIEMEHTA, ONPENEISEMBIN II0
dbopmymne (6.19);

s — paguyc OKPYKHOCTH, NPOXOIAIIEH uYepe3 LEHTPbI THKECTH CTEPIKHEW IPOJOIbHOU
apMaryphbl.

MowmeHT M onpenensieTcs ¢ y4eToM BIMSHUS IPOruda sJieMeHTa.
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N Cokaras 30Ha

Pucynok 10 - Cxema, npuHIMaeMasi Py pacyeTre KOJbLEBOI0 CEYEeHUs CKATOI0 dJIeMEeHTAa

Pacuem no npounocmu Hopmanbhvix ceueHull HA OCHOBE HENUHEUHOU 0e@OoPMAayUOHHOU
Mooenu

6.1.18 Ilpu pacyere 1Mo MPOYHOCTH YCWJIMSA U JeQOpPMaLUU B CEYCHUH, HOPMAIBHOM K
MPOJOJIBHOM OCH 3JIEMEHTAa, OMPEIENAI0OT Ha OCHOBE HEIMHEWHOHN nedopmannoHHONW MOjenH,
NPUMEHSIONICH ypaBHEHHS PaBHOBECHS BHEIIHUX CWJI M BHYTPEHHUX YCHJIHA B CEYCHHH
9JIEMEHTa, a TaK)Ke CIEIYIONINX MOJI0KEHUH:

- pacmipenesieHue OTHOCHUTENBHBIX Jaedopmanmii cranepudpoOeTOHAa M apMarypbl IO
BBICOTE CEUEHUS DJIEMEHTA MPUHUMAIOT 110 JTUHEHHOMY 3aKOHY (TUIIOTE3a MJIOCKUX CEUEeHUN );

- CBA3b MEXJY OCEBBIMH HANpSHKEHUSMH W OTHOCUTENIBHBIMU  J1e(OpMaIusiMu
ctaneudpobeToHa U apMaTypbl MPUHUMAIOT B BUJIE AHArpaMM COCTOSHUA (IePOpPMUPOBAHUS)
craneguOpoOeTOHa U apMaTypHI.

[lepexon OT »miopbl HampsbKeHUU B craneduOpoOeToHe K O0OO0OIIEHHBIM BHYTPEHHUM
YCUJIMSIM OTMPEEIISIOT ¢ MOMOIIBIO MPOLEAYPhl YUCIEHHOTO MHTETPUPOBAHUS HANPSHKECHUN IO
HOpMaJIbHOMY ceueHuto. [lJis 3TOro HOpMaJbHOE CEUeHHE YCIOBHO pa3AeisioT Ha Majble
YYaCTKH: MPH KOCOM BHEIEHTPEHHOM CKAaTWUHU (PAaCTSDKEHHUHM) M KOCOM HM3THOE — IO BBICOTE M
HIMPUHE CEYEHUs; NMPU BHELEHTPEHHOM C)KAaTUHU (PacTsKEHWH) M M3rube B IJIOCKOCTH OCH
CUMMETPHH TIONIEPEYHOT0 CEUSHHS DJIEMEHTa — TOJBKO MO BBICOTE ceueHHs. HampspkeHus B
npezenax MaJiblX Y4acTKOB IPUHUMAIOT PAaBHOMEPHO paclpeeeHHbIMU (YCPEHEHHBIMH).

6.1.19 Ilpu pacuere I€MEHTOB C IPUMEHEHHEM JIEPOPMALIMOHHON MOJIEIA IPUHUMAFOT:

- 3HaYCHUsI C)KMMAIOUIEH MPOAOJIBHOM CHIIBI, CKMUMAIOIIMX HamnpskeHuH U Jedopmanuit
yKOopoueHus ctanepuOpoOeToHa U apMaTyphl CO 3HAKOM «MUHYCY;

- 3HaYECHUs1 pacTATMBAIOIIEH MPOJOJIBHOW CHJIBI, PpACTATMBAIOIIMX HANpsOKeHUH U
nedopmaruit yaimuHeHus craaeduopoOeToHa U apMaTyphl CO 3HAKOM «ILTHOCY.

3HaKM KOOPJIUHAT LIEHTPOB TSKECTH apMATYpPHBIX CTEpKHEH M BBIJCICHHBIX YYaCTKOB
ctanepudpobeToHa, a TakXKe TOYKH TPHIOKEHHUS MPOJOJBHOM CHJIBI TMPUHUMAIOT B
COOTBETCTBUM C Ha3HaueHHOM cucteMoil koopauHat XOY. B obuiem ciyyae Hayano KOOpIuHaT
ATOH CHCTEMBI PACIONAraloT B MPOW3BOJIBHOM MECTE B TMpeAenax IOMEepPeyHOro CEYCHHUs
areMeHTa (pUcyHoK 11).
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1 x

Pucynok 11 — PacueTHasi cxeMa HOPMAJILHOI'O CeYeHUsI IJIeMeHTa

6.1.20 Ilpu pacuere HOpMAIBLHBIX CEYEHUH 1O MPOYHOCTH B 00IIEeM ciaydae (pucyHok 11)
HPUMEHSIOT:

- YpaBHEHHS PAaBHOBECHS BHEIIHUX CWJI M BHYTPEHHUX YCHJIMA B HOPMAaJIbHOM CEYECHUHU
3JIEMEHTA:

M, = Zcfbi A L +chj ) A%j 'stj ' (6.46)
| i
M, = Zcfbi A Ly +Zst ALy, (6.47)
' j
N = Zcfbi A, +chj A (6.48)
i j

- YpaBHCHUA, OIPCACTIAIOMUC PACIIPEACTICHUC I[e(l)OpMaI_II/Iﬁ IO CCUCHHIO 3JICMCHTA:

1 1

Emi =€o+— Ly +— Ly, (6.49)
r, ry
1 1

8sj =& +_'stj +_'Zsj ; (650)
I ry

- 3aBUCHMOCTH,  CBSI3bIBAIOLIME  HANPSOKEHHs] M OTHOCUTENbHbIE  JAedopmanuu

craneguOpoOeToHa U apMaTyphI:
obi = Efo - Vibi - £fi ; (6.51)
Csj = Esj * Vsj * Esj . (652)

B ypaBuenusx (6.46) — (6.52):

My, My — u3rubaromiue MOMEHTHI OT BHEIIHEW HAarpy3Kd OTHOCUTEJIbHO BBIOpAaHHBIX U
pacrnojaraéMelx B Ipelenax IONEPEYHOr0 CEUEHUs DJIEMEHTa KOOPAMHATHBIX OCed
(cooTBeTcTBEHHO JeiicTBytomux B MmiockocTax XOZ u YOZ wunum mnapaiienbHO UM),
ornpenenseMsle o Gopmyiam:

My =Mxd + N - ex, (6.53)
My=Mya+ N - ey, (6.54)

22



CII 360.1325800.2017
rie  Mxd, Myg — u3rubarorie MOMEHTBI B COOTBETCTBYIOIIUX IJIOCKOCTSAX OT BHEIIHEH
Harpy3Ku, ONpeaessieMble U3 CTATUYECKOT0 pacueTa KOHCTPYKIUU;
N — mpoJosibHas cuila OT BHELIHEW Harpy3KH;

€x, €y — pacCTOSHUA OT TOYKM MPUIOKEHHUS TMponoapbHoit cuinsl N 10
COOTBETCTBYIOIINUX BBIOPAHHBIX OCEH;
Avi, Zfoxi, Zfbyi, Ofbi — IUIOIAAb, KOOPIWHATHI LEHTPA THKECTH I-T0  ydacTKa

craniepuOpoOeTOHA U HANIPSKCHHUE HAa YPOBHE €r0 HEHTPA TAKECTH,

Asi, Zsxj, Zsyj, Osj — IJIOMIA/b, KOOPIMHATHI IIEHTPA TSHKECTH J-TO CTEPXKHS apMarypbl U
HAIIPsSA’KCHUEC B HEM;

€0 — OTHOCHTEJbHAs 1ehopMaIisl BOJIOKHA, PACIIOJIOKEHHOTO Ha MEPECEYCHNUN BIOPAaHHBIX
oceit (B Touke 0);

11 .
—,— — KPUBU3HBI IPOJOJIbHON OCHU B PACCMATPHUBACMOM IIOINICPCUYHOM CCUCHHU IJICMCHTA

r, ry

B IUIOCKOCTSIX JICHCTBUS U3TUOAIOIINX MOMEHTOB M, U M,

Efy — HauanpHBIM MOAYNb YIPYTOCTH cTanedudpodeTona;

Esj — MOIlyJ b YIIPYTOCTH J-T'O CTEPXKHS apMaTyphbl;

Vsj — KO3 QULUECHT YIIPYTOCTH J-TO CTEPIKHS apMaTyphbl;

Vbi — K03 umueHT yrnpyroctu craiepudpobdeToHa i-ro yyacrka.

3HaueHUSA K03(1)(1)I/II_II/IGHTOB Vsj IPUHUMAKOT IO COOTBECTCTBYIOIIUM AUarpaMmMaM COCTOSHUS

apmarypsl, npuBegeHasM B CIT 63.13330.

3raueHusT KOAPQUIMESHTOB Vibi ONPEICSISIFOT KaK COOTHOIICHUE 3HAUYCHUH HANPSDKCHUN U

negopManui s pacCMaTpPUBAEMbIX TOYEK NMPHUHSATHIX B pacyere JAMarpaMM OCEBOTO CXKATHUS
WIH pacTshkeHus cTaneuOpoOeToHa, AeIEHHOe Ha MOIYJIb yHpyroctu crairedpudpodeTona Ey
(pu IBYXJIMHEHHOW JMarpaMme COCTOSHHSI C)KaToro crajieuOpoOeToHa — Ha MPUBEICHHBIN
MOJTYJIb JeopMaIiuu C:KkaToro crajaeduopoderona Ety red):

rac

G thi
fo * € o

6.1.21 PacueT HOpMaNTBLHBIX CEYCHUI JIIEMEHTOB 110 IPOYHOCTH IMPOU3BOJIAT U3 YCIOBHH:
‘Sfb,nﬁx‘ < €y it (6.56)
€ (6.57)

€fbmax — OTHOCHUTENbHAs nedopmaiius Haubosee CxKaToro BOJIOKHA cranedudOpodeToHa B
HOPMAaJIbHOM CEYEHMH HJIEMEHTA OT JIEHCTBHSI BHEIIHEN HArpy3Ku;
€max — OTHOCHUTENbHas nedopmanys Haumbojee pacTIHYTOrO CTEp)KHS apMaTyphbl B
HOPMAJIbHOM CCYCHHHU DJICMCHTA OT I[Cf/iCTBHS[ BHEIITHEH Harpys3ku;

S, max < Ss,ult 1

€ult — TPeleTbHOE 3HAu€HHE OTHOCUTENIbHOM aedopmaruu cranedpudbpodeToHa mnpu
CKaTUH, IPUHUMAEMOE COTJIaCHO yKa3zaHusM 6.1.25;
€ult — MpPEIeNbHOE 3HAYeHHWE OTHOCHUTENbHOH aedopMaly YAJUHEHHUS apMaTyphl,

IIPUHUMAaeMOe coraacHo 6.1.25.
6.1.22 JInst »IeMEHTOB, Ha KOTOpBIE JIEHCTBYIOT HW3THMOAIONINE MOMEHTBI JIBYX

HampaBlieHUH W TpojaonbHas cuna (pucyHok 11), medbopmanuu craneduOpoOeTOHA Efymax U
apMaTypbl € max B HOPMAJIbHOM CEUEHUHM IPOU3BOJILHOW (POPMBI OINPEACISIOT W3 PEIICHUS
cucteMbl ypaBHeHHi (6.46) — (6.48) ¢ mpumeHneHueM ypaBHeHui (6.49) u (6.50) mo hopmynam:

Mx:Dll'l"'Dlz'i‘*‘Dm'eo' (6.58)
r r,
1 1
M, =Dy,- =+D,,-—+Dy-g; (6.59)
r, r,
1 1
N:Dlg'r—+D23'r—+D33'80. (660)

X y
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XKectkoctabie xapaktepuctuku Dij (i) = 1,2,3) B cucreme ypaBHeHuit (6.58) — (6.60)
OTIPENIETISIOT 10 (hopMysIam:

D, = Z/%u 2% -Eq - vfb,+ZAgJ o "Eg vy, (6.61)
DzzzzAﬂ.szyi- o vfb,+ZAgJ +Z8-Eg vy (6.62)
D,= Z&,ﬂm w-mwm+;&ﬂ%zwfww, (6.63)
D, = Z'Abu foxi * fb'vfbi+zj:Asj'stj'Esj'Vsj! (6.64)

D,, = Z/’m oy fb-vfbi+zj:A5j.zsyj.Esj-vsj, (6.65)

Ds; = Z AiEg Vi + Z Aj-Egvy. (6.66)
i i

O6o3Hauenus B popmynax — cm. 6.1.20.

6.1.23 /Inst >meMeHTOB, Ha KOTOpBIE NEHCTBYIOT TOJBKO H3TMOAIOIINE€ MOMEHTHI JIBYX
Hanpasienuit My u M, (kocoii u3ru6), B ypaBuenu# (6.60) npuanmarotr N=0.

JU1s1 BHELIGHTPEHHO C)KAThIX B IJIOCKOCTH CUMMETPHH MONEPEYHOr0 CEYCHMsI JIEMEHTOB U
pacnosioxkeHuu ocu X B 3TOH IUIOCKOCTU B ypaBHeHuUsx (6.58) — (6.60) npunumatror M,=0 u
D12=D2,=D23=0. B aTOM city4uae ypaBHeHUs paBHOBECHUS UMEIOT BU/I;

1

M, :Dll'r_+D13'80a (6.67)
1

N =D, -r—+ D,; €. (6.68)

X
Jdns wm3rubaemMpIX B IUIOCKOCTM CHMMETPHM TIONEPEYHOrO CEYEHHUS DSJIEMEHTOB H
pacrosnoxxeHust ocu X B 9TOH MJIOCKOCTH B ypaBHeHUsX (6.58) — (6.60) mpuanmator N=0, My=0,
D12=D22=D23=0. B 3T0oM citydae ypaBHEHUs paBHOBECHSI UMEIOT BUJI:

1
M, =Dy =+Dyz,, (6.69)

X

1
0=Dyy—+Dyy . (6.70)

X

6.1.24 Pacuer 1O TPOYHOCTH HOPMAJBHBIX CEUYEHUH  BHEHEHTPEHHO  CHKATBIX
cTaneguOpoOETOHHBIX 3JIEMEHTOB 0e3 paboueil apMmaTypbl NMPOU3BOAAT M3 ycioBus (6.56)
cornacHo 6.1.21 — 6.1.23, npunumast B popmynax (6.61) — (6.66) xns onpenenenus Dij muromanp
apmatypsl Agsj = 0.

Jnst u3rnbaemMbIx W BHEHEHTPEHHO CXKAThIX CTaneuOpOOETOHHBIX JJIEMEHTOB 0e3
paboueil apmarypbl, B KOTOPBIX HE JOMYCKAIOTCS TPEIIMHBI, pPacyeT MPOM3BOJIAT C Y4ETOM
paboTHI pacTIHYTOTO cTaneduOpoOeTOHA B TIOTIEPEIHOM CEUCHUH DJIEMEHTA U3 YCIOBHS

Etbt,max < Efbt,ult, (6.71)

TA€  Efbt,max — OTHOCUTENBbHAS AedopMalirs HanboJiee pacTIHYTOr0 BOJIOKHA cTanepudpodeToHa
B HOpPMAJIbHOM CEUYEHUH OHJIEMEHTa OT JIeHCTBHS BHEIIHEH HAarpy3kH, ormpejaessieMas
coryacHo 6.1.22 — 6.1.23;

Ebtult — MPEIeTbHOE 3HAuYe€HHE OTHOCHTENbHON nedopmanmu cranedudpodeToHa Ipu

pacTsKeHUH, MPUHUMAaeMoe coritacHo 6.1.25.

6.1.25 Ilpu nBy3Ha4yHO#l »miope aedopmainuii (cxkaThe W pacTsHKEHHE) B IMOMEPEYHOM
CeYeHUM »dJeMeHTa (M3ru0, BHEICHTPEHHOE CXKaTHe WIW paCTsHKEHHE C  OOJBITUMU
HKCIIEHTPUCUTETAMHU) Tpe/iebHbIE 3HAaUEHUSI OTHOCUTENBbHBIX Aedopmaruii crazedudpodberona
emut TpuHUMaOT coriacHo CII 63.13330 st aHanoruyHOTO Kilacca OOBIYHOTO OeToHa, a
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npeenbHble 3HAUYEHUS OTHOCUTENBHBIX nedopmanuii crairegudpodeToHa ebtult MPUHUMAIOT
PaBHBIMH Eft3.

IIpp BHELEHTPEHHOM C)KAaTUM WM PACTSHKEHUHM OJJIEMEHTOB M PaCIpEACIICHHHM B
MOMEPEYHOM CEYEHHH 3JIEMEeHTa JedopManuii TOJBKO OMHOrO 3HAKa MPEe/ibHbIC 3HAYCHUS
OTHOCHUTEJIBHBIX JeopMaluii cTaneudpoOeToOHa Efmult U Efvtult OMPEIACTSIOT B 3aBUCHMOCTH OT
cooTHolIeHUs jaedopmaiuii cranepuOpoOETOHa HA MPOTHUBOMOJOXKHBIX TPAHAX CEUCHHS

5JIEMEHTA €1 U &2 (|82| > |gl|) 110 (opMyJIaM:

€
_ 1
Erout = Em2 — (Etpz —Emo) "= (6.72)
€,
_ —( _ ) & (6.73)
Etotult — €z "\ €z " Emr2) T .
&,
e &by U €bo — JeOPMAIMOHHBIE TMapaMeTpPhl PACUYCTHBIX JHArpaMM COCTOSHUS

cranepudbpobeTona mnpu  cxatuu, npuHUMaemble cormacHo CIT 63.13330  ngns

aHaJIOTMYHOI0 KJlacca OOBLIYHOro OeTOHa;

Efbt2 U Efpt3 — A€POPMAIIMOHHBIE ~ MapaMEeTpbl  pPAaCUYETHBIX  JUArpaMM  COCTOSIHUS

craneguOpoOeTOHa IPU PACTSHKEHUH, TPUHUMAaEeMble coriacHo 5.2.9.

[Ipu pacuere wu3ruOaeMbIX, BHELEHTPEHHO CXKAThIX WM BHEIEHTPEHHO PACTAHYTHIX
cTaneuOpOOCTOHHBIX 3JEMEHTOB, B KOTOPBIX HE JOMYCKAIOTCS TPEUIMHBI, 3HAYCHUE Efotult B
ycnoBuu (6.71) npuHUMAIOT:

- IpU IBY3HAYHOU dmiope aedopmanuii (CKaTHe W pacTsHKEHHE) B MOMEPEYHOM CEYCHUU
cranedpuOpoOeTOHA SJIEMEHTA PABHBIMH Efbtl;

- IPU pacTpe/Ie]ICHUH B MOTIEPEYHOM CEYCHUH dJIeMeHTa nedopmanmii cranedhudpodeTona
TOJILKO OJHOTO 3HAKa 3HAYEHHUIO, BBIYUCIEHHOMY 1o (opmyrne (6.73), B KOTOpPYHO BMECTO
3HAYCHUU MapaMEeTPOB Efbt2 M Efpt3 MOACTABIISAIOT 3HAUCHHS TAPAMETPOB COOTBETCTBEHHO Efbto U
Efbtl.

[lpenenpHBle 3HAUEHWS OTHOCHTEIBHOH JedopMaldy apMaTypbl &Esult TPUHAMAIOT
pPaBHBIMU:

0,025 — st apmMatTypsl ¢ PU3MUECKUM MPENIETIOM TEKYUECTH;
0,015 — m1st apmMaTypsl C YCIOBHBIM MPEACIIOM TEKYIESCTH.

Pacyer no npounoctu crajie¢udpoOeTOHHBIX 3JIEMEHTOB NMPH /IeiiCTBUM MOMEPEeYHbIX
CHJI

Obuwue nonooicenus

6.1.26 Pacuer mo mTPOYHOCTH DIIEMEHTOB MpPU ACUCTBUM TMOMEPEYHBIX CHII CIEIyeT
MPOU3BOAUTL 1O HAKJIOHHOMY CEYEHHUIO Ha JCHCTBUE NONEPEYHOW CHJIbI, MO HAKJIOHHOMY
CEUCHHIO Ha JEWCTBHE W3TMOAIOIIEr0o MOMEHTa M MO OETOHHOHM MoJioce MEeXAYy HAKJIOHHBIMHU
CEUYEHHUSIMU HA JICVCTBUE MOMEPEUYHON CHIIBI.

Pacuem snemenmos no nonoce mexcoy HaKIOHHLIMU CeHeHUSMU
6.1.27 Pacuer wu3rubaemMpIXx DSJIEMEHTOB IO OETOHHOW TMOJIOCE MEXAY HAKJIOHHBIMU
CCYCHUSIMH TTPOU3BOJIAT U3 YCIOBHSI
Q<03Rm-b-ho, (6.74)
rie  Q — momepevHas cuia B pacCMaTpUBaeMOM HOPMAJILHOM CEYCHHH JJICMEHTA.

Pacuem snemenmos no HaKIOHHbIM CeYeHUAM HA OelUCmEUe NONEpeyHbIX CUT
6.1.28 Pacuer wu3rubaeMbIX SJEMEHTOB [0 HAaKJIOHHOMY CEYeHHI0 (PHUCYHOK 12)
MIPOM3BOJIAT U3 YCIOBHS
Q < be + st y (6.75)
rne  Q — momepedHas criia B HAKIIOHHOM CEUCHUU C JUTHHOM mpoeknuu C Ha IPOIOJIEHYIO OCh
3JIEMEHTA, OIpeselisieMasl OT BCeX BHEIIHUX CHJI, PACIIOIOKEHHBIX 110 OJHY CTOPOHY OT
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paccMaTpUBaEMOr0 HAKJIOHHOTO CEUYCHHS; MPU 3TOM YUYUTHIBAIOT Hauboliee OracHoe
Harpy>keHue B IpeJiesiax HaKJIOHHOTO CeYEHUS;
Qfb — momepeyHast cuiia, BOCIpUHUMaeMas CTajnepuopoOeTOHOM B HAKIIOHHOM CEUYEHUH;
Qsw - momepevHasi cuia, BOCHPUHHMMaeMasi IONEPEYHON apMaTypoil B HAaKJIOHHOM

CEUEHUHU.
[Tonepeunyto cuny Qm onpenenstot no Gopmye
15-R,, -b-h?
o= %, (6.76)

HO puHUMarOT He 6oiee 2,5Rmt - b - ho u He Menee 0,5R#mt - b - ho.

et / 3 s

be Sw Sw

'QSW
C

Pucynox 12 — Cxema ycu/uii Ipu pacyeTe 3JIeMEHTOB 110 HAKJIOHHOMY C€4eHUIO0 Ha
AeHCTBHE MOMEePEYHBIX CHJI

Yeunue Qsw JUIS TIONIEPEYHOM apMaTyphl, HOPMAaJIbHOW K IPOJOJIBHONH OCH 3JIEMEHTA,
OTIPEACIISIOT MO hopmyse

Q,,=0,75-q,,-C, (6.77)
rne  Qsw — YCHWIME B TOMNEPEYHOI apMaType Ha €AMHUILY JUTHHBI DJIEMEHTA, ONpeessieMoe 10
bopmyie
R W ’ ASW
Qo = SS— . (678)

w

Pacuer MMPOU3BOIAT AJIA pAaa pacClOJOXKCHHBIX MO JJIMHE 3JICMCHTA HAKJIOHHBIX ceueHun
npy HauboJiee OMacHOM UTHHE MPOoeKInU HakaoHHOTO ceueHus C. ITpu atom muny npoekuuu C
B dopmyite (6.77) npunumaroT He Meree 1,0 ho u He 6oiee 2,0 ho.

[Tonepeunyro apmarypy y4YUTHIBAIOT B pacueTe, €Cau COONI0JAeTCs  YCIIOBHE
Qsw = 0,25 Rypt - b.

S
o o w
[Ilar yuyuThIBaeMOIl B pacyere MOMEPEYHOW apmaTypbl h_ OJDKEH OBITH HE OOJbIIIE
0
3HAYCHUA Sumex = bet 'b.ho
hy Q

[Ipy oTcyTcTBHUM TONEPEYHON apMmarTypbl WM HapyLIEHUU MPUBEACHHBIX BBIIIE
TpeOOBaHUH pacueT MPOU3BOIAT U3 yciuoBui (6.75), npuauMas ycuiue Qsw paBHBIM HYIIIO.
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6.1.29 BnusHue CKMMAIOMIMX M PACTATUBAIOIIMX HAIMPSDKEHHM NMPH pacueTe Mo MoJoce

MEX1y HAKIOHHBIMH CEUCHHSIMH W 110 HAKJIOHHBIM CEUCHHMSM CJEAyeT Y4YHUTHIBATh IIO
CII 63.13330.

Pacuem snemenmos no Hak1oHHbIM Ce4eHUAM HA Oelicmeue MOMEHMos
6.1.30 PacueT 371€MEHTOB 110 HAKJIOHHBIM CEUEHHUSM Ha JIEHCTBHE MOMEHTOB (PUCYHOK 13)

IMPOU3BOJAT U3 YCIIOBHA:

rac

M S Ms + Msw + bet y (679)
M — MOMEHT B HAaKJIOHHOM CEYEHHMHM C JUIMHOM mpoekuuu C Ha MpPOJOIbHYIO OCh
JJIEMEHTA, ONPEIENAEMbIN OT BCEX BHEIIHUX CUJI, PACIIONIOKECHHBIX 110 OJHY CTOPOHY OT
paccMaTpuBaeMoOro HakKJIOHHOTO CEYEHHs, OTHOCUTEIBHO KOHIA HAKJIOHHOTO CEYEHHUS
(rouka (), MPOTHBOIOJIOKHOIO KOHIy, y KOTOPOI'O pacrojiaraercs IpoBepsemast
IIPOJOJIbHAS apMaTypa, HCHBITHIBAIOLIAsl PACTSHKEHHUE OT MOMEHTa B HAKIOHHOM
CEUEHMHU; IIPU STOM YUHMTHIBAIOT HauboJiee ONacHOe HArpy>KEHUE B MpeJiesiax HAKJIOHHOTO
CEUCHUS;
Ms — MOMEHT, BOCIIPUHUMAEMBIN ITPOJOJBHOM apMaTypoH, IEpeceKarollell HaKJIOHHOE
CEUeHHUe, OTHOCUTEIHHO ITPOTUBOMNOJIOKHOTO KOHIIA HAKJIOHHOTO ceueHus (Touka 0);
Msw — MOMEHT, BOCIIPUHUMAEMBIN MONIEPEYHON apMaTypoM, IepeceKaronieil HaKJIOHHOE
CEUeHUe, OTHOCUTEIIHLHO ITPOTUBOMOJIOKHOTO KOHIIa HAKJIOHHOTO ceueHus (Touka 0);
Mt  —  MOMEHT,  BOCHpUHMMaeMblii  cTane@uOpoOeTOHOM,  OTHOCHUTENIBHO
MIPOTUBOIOJIOKHOTO KOHIIA HAKIOHHOTO cedeHus (Touka 0).
MowmeHT Ms onpeaensitot o Gopmyse
Ms = Ns - s, (680)
rae  Ns— ycuine B IpoA0abHON pacTAHYTON apMaType, IpUHUMaeMoe paBHbIM Rs-As ;
Zs — IUIEYO BHYTPEHHEH Mapbl CHII; AOIycKaeTcsi mpuHuMarth Zs = 0,9ho.
MomeHT Msw s TONEPEYHOM apMarypsl, HOPMAJIBHOM K IIPOJOJIBHOW OCH JJIEMEHTA,

OTIPEACIISAIOT MO hopMyIie

Msw=0,5Qsw-C, (6.81)
rie  Qsw— ycwine B MONepedHO apMaType, IpuHuMaeMoe paBHbIM Q- C;
Qsw — onpeestot 1o gopmyste (6.78), a C mpuHUMAIOT B mipesenaax ot ho 10 2ho.
MowmeHT Mt onpenensior no popmyie
Mot = 0,5 Qmiz - C (6.82)
rie Qs onpenenstoT no popmyse (6.76), HOACTAaBIASL B HEE BMECTO XapaKTEPUCTUKH
Rfot 3HaUEHNE XapaKTEePUCTUKU Ripts,
PacueTr npou3BOIAT JUIsl HAKJIOHHBIX CEYEHUH, PAaCIONI0KEHHBIX 110 JIJIMHE JIEMEHTa Ha €To

KOHIIEBBIX YYaCTKaxX U B MeCTax oOphIBa MPOJIOJILHON apMaTyphl, pyU HanboJIee OmacHOU IJIMHE
NPOEKIIUU HAKIOHHOTO ceyeHust C, MpUHUMaeMoii B ipejienax ot ho 1o 2ho.

Ny
0 f——
N
/ i
ST alhilREi vaiRmual
/ /+Qs y / ‘
N, | N, Onn3
O
T
P O3 &

Pucynok 13 — Cxema ycwjinii mpu pacdere 3JIeMEHTOB 10 HAKJIOHHOMY
CCYECHHMIO HA IeCTBHE MOMEHTOB
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Pacuer cTanegudOpoOEeTOHHBIX 3JIEMEHTOB HA MECTHOE CoKATHE

6.1.31 Pacuer craneduOpoOECTOHHBIX 3JIEMEHTOB Ha MECTHOE CXaTue (CMATHE)
IIPOU3BOJAT IPU JEHUCTBUM COKUMAIOLIEH CWJIBI, IIPWIOKEHHOM HA OIPAaHMYEHHOM ILIOIIAIN
HOpPMaJIbHO K TMOBEpPXHOCTU cTanedudpodbeToHHOro »3neMeHTa. llpu 3TOM  y4HTBHIBAIOT
MOBBIIIEHHOE COMPOTUBJICHHUE CXaThO0 crajgeguOpobeToHa B Mpeaenax TPy30BOW IUIOMIAAN
(rutormaaM cMATHSI) 3a cYeT OOBEMHOI0 HANPSHKEHHOTO COCTOSIHUS crajieuOpobeToHa moj
IPy30BOH IUIONIA/IbIO, 3aBUCSINEE OT PACHOJIOKEHHUS TPY30BOHM IJIOUIATUM HAa IMOBEPXHOCTU
JJIEMEHTA.

[lpy HaiWMYMKM KOCBEHHOH apMarypel B 30HE MECTHOTO C)KAaTHSl  YYHUTBIBAIOT
JOTIOTHUTEIbHOE TOBBILICHUE COMPOTUBJICHUS CXKaTHIO cTanedudpodeToHa moJ Tpy30BOMH
IUIOINABIO 32 CYET CONPOTHBIICHUSI KOCBEHHON apMaTyphl.

Pacyer seMeHTOB Ha MECTHOE C)KaTHe NMPU OTCYTCTBUU KOCBEHHOM apMaTypbl IPOU3BOIST
cornacHo 6.1.32, a npu HaTM4YMKM KOCBEHHOM apMatypsl — corsiacHo 6.1.33.

6.1.32 Pacuer craneubOpOOETOHHBIX HJIEMEHTOB Ha MECTHOE C)KAaThe IMPU OTCYTCTBHH
KOCBEHHOM apMarypbl (pUCYHOK 14) MpOoU3BOAST U3 YCIOBUS

N < - Rtb,loc - Atb,loc (6.83)
rae N — MecTHas cKuMaromias Cuijia OT BHEIIHEH Harpy3Ku;

Wy — KOG GUIMEeHT, npuHUMaeMblii paBHbIM 1,0 mpu paBHOMepHom u 0,75 mpum

HEPABHOMEPHOM pacIipeiIeICHUH MECTHOM HAarpy3KH M0 TUIOIIAIH CMSITHS,;

Rfb,loc — pacueTHOe compoTuBiieHHEe cTajgehuOpoOeTOHa CHKATUIO MPU MECTHOM JCHCTBUU

C)KMMAIOIIEH CUJIBL;

Afb loc — TUIOIIA/Ib PUIIOKEHUS C)KUMAIOIICH CHIIBI (TUTIOIIAAb CMSITHS).

3nauenue R loc onpeaenstor mo Gpopmyie

Rib,loc = @fb -+ R , (6.84)
r1e @ — KOIPPUITUESHT, OPEACIIIEMBbIH 110 hopMyIie

A

O =08 |25 (6.85)
fb,loc
HO IpUHUMaeMsblIii He Oonee 2,5 u He menee 1,0.
B ¢opmymne (6.85):
Afomax — MAaKCHUMallbHas pacueTHas IUIONIA/Ab, YCTaHaBIMBAaeMas IO CIEAYIOIIUM

MpaBUJIaM:

- LIGHTPBI TSHKECTH TUIOIIanen Afb,loc U Afh,max COBIAIAIOT;

- TPaHUIIbl PACUETHOM TUIOMIAAN Abmax OTCTOST OT KaXKJIOW CTOPOHBI TJIOMIATU Afh,loc HA
paccTosHUS, paBHBIE COOTBETCTBYIOIIUM pa3MepaM 3TUX CTOPOH (pUCYHOK 14).
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a — BAANK OT KPaeB dJIEMEHTA; O — 110 BCEHl IIMPHUHE IEMEHTa; 6 — y Kpas (Toplia) J1eMeHTa 1o
BCEH €ro IIMPHUHE; & — Ha YIIIy 3JIEMEHTA; O — Y OJHOTO Kpasi 2JIEMEHTA; e — BOJIM3U OJAHOTO Kpasi

DJICMCHTA,
1 — ojemeHT, Ha KOTOPBIA JEWCTBYET MECTHAas Harpy3ka; 2 — IUIOMIaAb CMSTHS Af,loc;
3 — MakcuMalbpHasl pacueTHas Iomanb Afmax; 4 — LHEHTP TsHKECTH Tomanei Afiloc U At max;
S5 — MUHUMAaJbHasg 30HAa apMHUPOBAHUSI CETKAMH, TMPU KOTOPOHM KOCBEHHOE apMHUPOBAHHUE

YUUTBIBAETCS B pacyere
Pucynok 14 — Cxembl 171 pacyera cTaneuOpoOeTOHHBIX 3JIeMEHTOB HA MeCTHOE C/KaTHe
NPH Pa3JMYHOM M0JI0KEHUH MECTHOI HAarpy3Ku

6.1.33 Pacuer craneuOpOOETOHHBIX 3JIEMEHTOB Ha MECTHOE CXaThe Npu HaTUYUU
KOCBEHHOM apMaTypsl B BUJI€ CBAPHBIX CETOK MPOU3BOMIST U3 YCIOBHUS
N < AU bes,loc : Afb,loc ) (6-86)
rie  Rbsloc — MPUBECHHOE C YYETOM KOCBEHHOW apMaTypbl B 30HE MECTHOTO CXKaTHs
pacdyeTHoOe CONMpOTUBIICHHE cTaneduOpoOeToOHa CHKATHIO, OTIpeessieMoe 1Mo hopmyIie

Rfbs,loc = Rib,loc + 2 @sxy - Rsxy * sy (6.87)

TA€ Psxy — KO3 PUIMeHT, onpeaensiemMsiil mo Gopmyie

. Afb,loc,ef
(Ps,xy - A ) (6.88)
fb,loc
rae Afb loc,ef — TUTOIIAb, 3aKIIOYEHHAs BHYTPH KOHTypa CETOK KOCBEHHOTO

apMHUPOBaHUs, CYUTAas IO WX KpAlHUM CTEpXKHSAM, NPHHUMaeMas B
dopmye (6.88) He Oonee Athmax;

Rsxy — pacueTHOE CONPOTUBIICHUE PACTSHKEHUIO KOCBEHHOM apMaTyphbl;

Usxy — KOODPHUITMEHT KOCBEHHOT'O apMUPOBAHUS, OTPEIEISIEMBIN 110 hopmyie
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nX-ASX-IXJrny-A,Sy-Iy
Afb,loc,ef °S

rae Nx, Asx, Ix — 9MCIIO CTEpIKHEH, TUIONIAlb CEYCHHs U JJTUHA CTEPXKHS CETKH,
CYMTAas B OCSIX KPAHUX CTEP>KHEH, B HAIIPABICHUH X, COOTBETCTBEHHO;
Ny, Asy, ly — To e, B HapaBiieHuu Y
S — IIar CCTOK KOCBCHHOT'O apMHPOBAHUA.
3navenus Rib,loc, Ab,loc, W 1 N mpuHHMaroT coriacHo 6.1.32.
3HayeHWe MECTHOH CXKHMMAIOIIEH CHIIbI, BOCHPUHUMAEMOE 3JIEMEHTOM C KOCBEHHBIM
apMUpOBaHHEM (TpaBas 4acTh yciaoBus (6.86)), IpHHUMAIOT HE 0oJiee yJABOCHHOTO 3HAYCHUS
MECTHOM CXKUMAIOIIEH CHIIBI, BOCIPHHMMAEMOI'O 3JIEMEHTOM 0€3 KOCBEHHOTO apMHPOBAHUS
(mpaBas yacth ycnous (6.83)).
KocBenHoe apMupoOBaHUE JOKHO COOTBETCTBOBATh KOHCTPYKTUBHBIM TpPEOOBaHUSM,
npuseneHubM B CIT 63.13330.
Pacuer cTranepuOpoOeTOHHBIX 3JIEMEHTOB HA NMPOJAABIMBAHUE
6.1.34 Pacuer Ha NPOJABIMBAHHWE MPOU3BOMAT JUIS IUIOCKHX cTajneduOpoOeTOHHBIX
AJIEMEHTOB (IUIMT) HpU JACUCTBUM HA HUX (HOPMAlbHO K IUIOCKOCTH 3JIEMEHTA) MECTHBIX,
KOHIEHTPUPOBAHHO MPUIIOKEHHBIX YCHUJIMH — COCPEJOTOYEHHBIX CHJIBl W U3THOAOIIEro
MOMEHTA.
[Ipu pacuere Ha mNPOAABIMBAHHE PACCMATPHUBAIOT pPACYETHOE IIONEPEUYHOE CEUYEHUE,

oy = , (6.89)

. h
pacIooKeHHOe BOKPYT 30HBI Mepeladyd YCHIIM Ha DJIEMEHT Ha PACCTOSHUHM — HOPMAJIbHO K
2

€ro TMpOJIOJILHOH OCH, TI0 TIOBEPXHOCTH KOTOPOTO JCHCTBYIOT KacaTelIbHBIC YCHIUS OT
COCPEIOTOUCHHBIX CHJIBI U U3THOAIOIIEero MOMEHTa (PUCYHOK 15).

JleiicTByromue KacaTelabHbIE YCHWIHMS IO IUIOMIAJH PACUYETHOTO IOTEPEYHOTO CEUCHHS
JIOJDKHBI  OBITH BOCHPHHSATBHI CTaIeUOPOOESTOHOM C CONMPOTUBIECHUEM CTanepuOpoOeTOHA
OCEBOMY PACTSDKEHMIO Ryt M morepeyHoil apMaTypoid, pacroyioKEHHON OT TPy30BOM TUIOMIAAKU

h
Ha PAaCCTOSIHUU HE Ooiee ho N HC MCHCC ?O , C COITPOTUBJICHHUEM PACTAKCHHUIO Rsw.

[Ipu neiicTBUM COCPEOTOUYEHHOW CHIJIBI KacaTelbHbIE YCWINSA, BOCIpPUHHMAaeMble
ctaneuOpoOETOHOM W apMaTypod, MPUHUMAIOT PABHOMEPHO paCHpelesIeHHBIMU IO BCei
IUIOIAAM pAcUeTHOro TomnepeyHoro ceueHus. [lpu nefictBuM M3rubaromiero MOMEHTa
KacaTeNlbHbIE YCUJIMS, BOCIPHUHUMaeMble CTanehuOpoOETOHOM M TONEpEeYHON apmarypow,
OPUHUMAIOT JUHEWHO M3MEHSIOUMMUCA M0 JUIMHE PAcyeTHOrO IONEPEeYyHOro CEYEeHUs B
HaNpaBICHUU  JCWCTBUS  MOMEHTAa C  MAaKCHUMaJbHBIMH  KacaTeNbHBIMH  YCHIIUSMHU
IPOTHBOIOJIOKHOI0 3HaKa Y KpaeB pacyeTHOIO MOMEPEYHOr0 CEYEHHs B ’TOM HaIIPABICHHH.
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1 — konoHHa; 2 — uKTa; 3 — NUpaMuAa NPOJABINBaHUs; 4 — YCIOBHBIM pacueTHBIM KOHTYP
Pucynok 15 — YcnoBHasi MoJeJIb VI pacyeTa Ha NPOAaBJIMBaAHUE
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Pacder Ha mnpoaaBivBaHWE TPU JACHUCTBHUM COCPEIOTOYEHHOM CHJIBI M OTCYTCTBUU
MONEPEUHON apMaTyphl MMPOU3BOAT coriacHo 6.1.35, mpu AeWCTBUU COCPEAOTOUCHHOM CUIIBI U
HaJIMYMU TOMEPEUYHOU apMaTypbl — coriacHo 6.1.36, mpu JeHCTBUU COCPEIOTOUYCHHBIX CUIIbI U
M3ru0OaIIEro MOMEHTa M OTCYTCTBUM IONEPEYHON apmarypbl — coriacHo 6.1.37 u mnpu
JEHCTBUH COCPEIOTOYCHHBIX CUJIbI M U3rMOA0IIEro MOMEHTA U HAIMYUU TMONIEPEYHOM apMaTypbl
— cormtacHo 6.1.39.

PacyeTHbIil KOHTYp MONEPEYHOTO CEYEHUS MPUHUMAIOT: MPH PACIOJIIOKEHUH IUIOIIAIKU
nepeaud Harpy3kd BHYTPHU IUIOCKOTO 3JIEMEHTa — 3aMKHYTBIM M PacIOJIOKEHHBIM BOKPYT
IUIOUIA/IKK Tepefiaud Harpy3ku (pucyHok 16, a, 2), mpu pacrmojoKeHUU IUIOMIAJIKU Mepeaadn
Harpy3kd y Kpas WIM yrja IUIOCKOTO 3J€MEHTa — B BHUJE JIBYX BapUaHTOB: 3aMKHYTBIM U
pacroI0KEHHBIM BOKPYT IUJIOIIAJAKU TepeJayd Harpy3Ku, U HE3aMKHYTBIM, CIEIYIOIIUM OT
KpaeB IJIOCKOTO 3JeMeHTa (PUCYHOK 16, 6,8), B 3TOM CiIy4ae Y4YUTBHIBAIOT HAMMCHBIIIYIO
HECYIIYI0 CIIOCOOHOCTH IIPU JIBYX BapuaHTaX PacHoJIOKEHHUs pacueTHOr0 KOHTYpa IMONEPEYHOro
CEUEHUS.

B ciiydae pacronoxeHust OTBEPCTHS B IUIMTE HA PACCTOSIHUU MeHee 6 h oT yria wiu Kpas
IUIOUIA/IKK Tepeflaud Harpy3ku [0 yriia WM Kpas OTBEPCTUs, 4YacTb PAacYETHOIO KOHTYpa,
pacmojoXeHHas MEXIy [BYMs KacaTellbHBIMH K OTBEpPCTHIO, MPOBEACHHBIMH M3 IIEHTpa
TSKECTH IJIOLIAAKU Mepeaadn Harpy3Ku, B pacyeTe He yUUTHIBAETCS.

[Tpu nefictBuu MOMeHTa Mioc B MECTE IPUIIOKEHUSI COCPEAOTOUCHHON HArpy3KH MOJOBUHY
TOr0O MOMEHTa YYHMTHIBAIOT IPU pacyeTe Ha IMPOJABIMBAaHUE, a JAPYryl0 IOJIOBUHY — IpHU
pacueTe MO0 HOPMAJbHBIM CEYEHHUSM IO IIUPHUHE CEYECHMS, BKIIOYAIONICH MIMPUHY TUIOIIAIKU
nepeaayn Harpy3kd M BBICOTY CEUEHHsI IUIOCKOTO 3JIEMEHTa 1Mo 00€ CTOPOHBI OT IUIOIIAIKU
nepesayn Harpy3KHu.

[Ipu pAelcTBMUM COCPEIOTOUYEHHBIX MOMEHTOB M CHJIBI B YCIOBHSIX IPOYHOCTH
COOTHOIIEHUE MEX]Y IeUCTBYIOIIMMH COCPETOTOYCHHBIMU MOMEHTaMU M, YIUTHIBAEMBIMH MPU
MPOJIABIMBAHNUH, U TIPEACTbHBIMEA Myt TPUHUMAIOT HE 00JIee TOJOBUHBI COOTHOIICHUS MEXITY
NENCTBYIONIMM COCPEIOTOUEHHBIM ycunueM F u mpenenbHbM Fyt.

[Ipu pacrnonoxeHun COCpPeTOTOUYEHHOW CHIIBI BHELUEHTPEHHO OTHOCUTENBHO ILIEHTpa
TSHKECTH KOHTYpPa PacUeTHOTO MOMEPEYHOTO CEUCHUS 3HAUSHHS H3THOAI0ONINX COCPEOTOUCHHBIX
MOMEHTOB OT BHEUIHEH Harpy3Kud ONPENENSIOT C y4YeTOM JIOMOJHUTEIBHOTO MOMEHTa OT
BHELICHTPEHHOT'O NMPUJIOKEHUS COCPEAOTOUEHHOU CHIIBI OTHOCUTEIBHO LIEHTPA TSHKECTH KOHTYpa
pPacyeTHOr0 MOMEPEYHOI0 CEYEHHUS C MOJOKUTEIbHBIM WX 0OpaTHBIM 3HAKOM IO OTHOILEHUIO K
MOMEHTaM B KOJIOHHE.
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a — IJIomagKka l'IpI/IJ'IO)KeHI/ISI Hany3KI/I BHYTpI/I IIJIOCKOI'O 3JIEMCHTA,
0, 6 — TO XK€, y Kpas IJIOCKOTO JJIEMEHTAa;
2 — IIpU KpecTOoOOpa3HOM pacloIoKEHUH ITONEePEeUHON apMaTyphl;
1 — [Jiomanb HpI/IJ'IO)I(eHI/ISI Harpy3KH; 2 — paC‘IeTHHﬁ KOHTyp nonepequro CCUCHUA,

2' — BTOpPOW BapHWaHT PACIIOJIOKEHHsI PacueTHOTO KOHTYpa; 3 — IEHTpP TKECTH PacueTHOTO
KOHTypa (MecTo mepecedeHus oced X1 U Y1); 4 — UEHTP TSDKECTH IUIOIIAAKUA TPHIOKCHUS
Harpy3ku (Mecto nepecedeHus oceir X u Y); 5 — monepeunas apMatypa; 6 — KOHTYp pacueTHOro
MOTIEPEYHOr0 ceueHus: 0e3 yuera B pacueTe IMONEepedyHoil apMaTypbl; / — TpaHHUIa (kpaii)
IUIOCKOTO JIEMEHTa

Pucynox 16 — Cxema pacyeTHbIX KOHTYPOB NONEPEYHOI0 CeYeHHs NPH NMPOAABIUBAHUHI

Pacuem snemenmos na npooasnusanue npu oeticmeuu cocpedomo4eHHOU CUIbl

6.1.35 Pacuer snemMeHTOB 0€3 MomepeuHoi apMaTypbl Ha MPOAABIUBaHHE MPHU IEHCTBUU
COCPEIOTOUCHHOMN CHIIBI IPOU3BOJISAT U3 YCIOBHS

F < Fout, (6.90)
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rane F — cocpenorodenHas cuia OT BHEIIHEH HArpy3Ku;
Ffo,ult — mpenenpHOE yCHiKe, BOCIPUHUMAaeMoe cTaiehuopoOeToHOM.
Yeunue Fuie onpenenstor o ¢popmyie
Fibut = Reot - At , (6.91)
rne A — miomans  pacdeTHOro  IOMEPEYHOr0  CEYEHUs, PACIONIOKEHHOTO Ha
paccrostauu 0,5 ho OT rpaHUIIBI TUTOMIAAN TPUIOKESHUS COCPEIOTOUCHHOU CHITbl F
¢ paboueii BeIcOTO# ceuenus ho (pucyrok 17).

==t

ho/2 ho/2

F
1-1
3 ¥ 2
\ / /
S
| 2
_ . IS X
M
|
S
<
hy/2 5 hy/2
|
b

1 — pacueTHOE TIOTIEpEYHOE CeUCHHUE; 2 — KOHTYP PacueTHOTrO IMONEPEYHOro CEYCHHS; 3 — KOHTYP
TUTOMIAJIKH TIPUIIOKEHUS HATPy3KU
Pucynok 17 — Cxema aJjsi pacuera crajiepudpodeTOHHBIX 3JIEMEHTOB 0e3 NornepeyHoit
apMaTypbl Ha NPOIABJIMBAHUE
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[Tnomane At onpenensitoT mo hopmyie
Am=U-ho, (6.92)
rae  U— mepuMerp KOHTYpa pacueTHOro MONepeyHOro CeYeHMUs,
ho — mpuBenenHas padouas Beicota ceuerus No = 0,5(hox + hoy), hox 1 hoy — pabouast BeicoTa
CEUYCHHUS JJIS MPOJIOIBLHON apMaTypbl, PAcIOI0KEHHOU B HaNpaBiieHUH oceld X u Y.
6.1.36 Pacuer 371eMEHTOB C MONEPEYHON apMaTypoil Ha NMPOJABIMBAHUE NPHU JCHCTBUU
COCPEOTOUYEHHOMN CUJIbI (PUCYHOK 16) MPOU3BOASAT U3 YCIOBUS
F < Fiout + Fswult (693)
rae  Fswut—npenenbHoe — ycuime, BOCHPUHHMMAaeMO€  IOMNEPEYHOM  apMarypoil  mpu
MIPOJIABIMBAHNH,
Ffo,ult — mpenenpHOE  yCcHIIME, BOCHPHHHMAEMOE CTaneuOpOOECTOHOM, OIpeaesieMoe
cornacHo 6.1.35.
Yeumue Fswult, BOCIpUHUMAaeMOe TONEPEYHON apMaTypod, HOPMaJIbHOW K IPOJIOJIBHON
OCH 3JIEMEHTa W pPAaclOJIO)KEHHOH paBHOMEPHO BIOJb KOHTYpa PAacUETHOTO MONEPEYHOrO
CEUEHUS, OTIPEACIAIOT Mo Gopmyie
Fswuit = 0,8 Qsw - U, (6.94)
rae (Osw— yCUJIME B TMONEPEYHONW apMmaType Ha EAMHMIY JIUHBI KOHTypa pacdyeTHOTO
HIOTNIEPEYHOT0 CEYCHUS, PACIIONIOKEHHOM B mpenenax paccrostaus 0,5ho mo o0e cTopoHsI OT
KOHTYpa pacueTHOTO CeUeHUs

— RSW ) ASW (695)

31ech Asw — IUIOIIA/Ib CEUECHUs TOTIEPEYHON apMaTyphl € 1IaroM Sw, PacIioyIo’KEeHHast B IIpezenax
pacctosiaust 0,5hp mo 00e CTOpOHBI OT KOHTYpa pacyeTHOI'O MOIMEPEYHOrO CEUCHHS IO

HEepUMETPY KOHTYpa pacyeTHOrO MONEPEYHOI0 CEUSHMS;

U — epUMEeTp KOHTYpa Pacue€THOrO IMONEPEYHOT0 CEYEHMUSL.

[Ipu pacnonokeHUM MONEPEeYHOH apMaTypbl HE PaBHOMEPHO IO KOHTYPY PacdyeTHOIro
IONEPEYHOI0 CEYEHHUS, a COCPEJOTOYEHHO Yy OcCed IUIOMAAKU Iepefayd Harpy3Ku
(kpecTooOpa3HOe paclooKeHUe MONePeUuHON apMaTyphbl) IEpUMETp KOHTypa U JyIs onepeyHon
apMatypbl MPUHUMAIOT 1O (AKTUYECKUM [UIMHAM YYacTKOB pACIIOJIOKEHHSI IONEepPEeYHOMN
apMatypsbl Lswx U Lswy 10 pacyeTHOMY KOHTYpPY MpoaBIuBaHus (PHUCYHOK 18, 2).

3nauenne  Fmput + Fswur npunumaror He Oonee 2Fmur. I[lomepeunyio apmarypy
YUUTBIBAIOT B pacueTe npu Fswuit He MeHee 0,25 Fip ult.

3a rpaHMLIed pacloJOXKEHUs IIONEpPeYyHON apMaTypel pacyeT Ha [poJaBiIMBaHHE
IOPOM3BOJAT corjacHO 6.1.35, paccmaTpuBasi KOHTYp PAacUeTHOrO IONEPEYHOro CEYeHHs Ha
paccrositHum 0,5ho OT TpaHUIBI pacroyioKeHus: TonepeyHol apmarypsl (pucyHok 18). Ilpu
COCPEJOTOUYEHHOM PpACMOJI0KEHUU TONEePeYHOM apMaTypsl MO OCAM IUIOMIAAKH Mepeadu
Harpy3ku, KpOME€ TOr0, pacueTHbIi KOHTYp IIONEPEYHOro ceueHus cranedudpodbeToHa
OPUHUMAIOT 110 JAWAroHaJbHBIM JIMHUSAM, CIEIYIOIIUM OT Kpas pacrloj0oXeHUs MHOoNepeyHOon
apMmarypsl (pUCyHOK 16, 2).

[Toriepeynas apmaTypa JOJDKHA  YIOBJIETBOPATH KOHCTPYKTUBHBIM TpPEOOBaHMSM,
npuBeneHHbM B CI1 63.13330, npu HapymieHH#H KOTOPBIX B pacdeTe Ha MPOJIaBINBAaHHUE CIETYET
YUUTBIBATh TOJIBKO IONEPEYHYIO apMaTypy, MEpeceKaroulylo MUpaMuAy MpPOAaBIMBAHUA, MPU
o0ecreyeHny yCI0BHUI ee aHKEPOBKHU.
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1 - pacuCTHOC MOICPCYHOC CCUCHUC, 2 — KOHTYp pPacCHCTHOIO IIONCPEYHOIr0 CCUCHUAA,

3 — TpaHHUIBI 30HBI, B TIpeeiax KOTOPBIX B pacyeTe y4YUTHIBACTCS MOIEpedYHas apMmarypa;
4 — KOHTYp pacyeTHOro IOMEPEYHOro ceueHHsl 0e3 ydyera B pacueTe IMONEepeyHON apMaTyphl;
5 — KOHTYp IUIONIA/IKH NPHIIOKEHUSI Harpy3KH

Pucynok 18 — Cxema ajs1 pacuera crajieudpoOeTOHHBIX IJIMT ¢ BEPTUKAIbHOM
PaBHOMEPHO pacnpeae/JeHHOH oNepeYHoH apMaTypoi Ha IPOJaBJIMBaHHue
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Pacuem s1emenmoé Ha npooasiuganue npu Oeucmeuu cocpeoomoYeHHbIX CUNbl U
uzeubaroujeco MomeHma

6.1.37 Pacuer snemMeHTOB 0e3 NONEPEYHOI apMaTyphl Ha IPOIABIMBAHKE TIPU COBMECTHOM
JCUCTBUM COCPEOTOYCHHBIX CHJIBI M M3TMOAIONIEr0 MOMEHTa (PHCYHOK 17) mpou3BOAAT W3
yCIIOBUS

F .M (6.96)
Fiout Mt
rae  F —cocpenoToueHHas cuiia OT BHEIIHEH HAarpy3KH;

M — cocpennoToueHHBIN N3rnOaroMii MOMEHT OT BHEIIHEH HArpy3Ku, yUUThIBAEMbIN IIPU
pacdete Ha npoaaBiuBanue (6.1.34);
Fb,uit 1 Mib,uit — IpeesIbHbIE COCPEIOTOUCHHBIE CHJIa M W3THOAOUIMI MOMEHT, KOTOpBIE
MOTYT OBITh BOCHPHHSTHI CTae(huOpOOETOHOM B pACUETHOM IMOIEPEUYHOM CEUEHUU MpPU
UX Pa3AeIIbHOM JEHCTBHH.

B kapkacHbIX 31aHUAX C IUIOCKUMH MEPEKPBITUAMHU COCPEIOTOUYEHHBIM M3rHOaronIuii
MOMEHT Mioc paBeH CyMMapHOMY HM3THOAIOIIEMY MOMEHTY B CEUCHHSAX BEpXHEH M HIKHEH
KOJIOHH, PUMBIKAIOUINX K MIEPEKPHITHIO B pACCMaTPUBAEMOM Y3IIE.

[TpenensHbIi H3rHbaromuii MOMEHT M it oTIpeensroT mo Gopmyie

Mib,uit = Rt - W - ho , (6.97)
rae Wi — MOMEHT CONpPOTUBJICHHS PACUETHOTO IOMEPEYHOr0 CEYEHHUs, OIpeaesieMblid

cornacHo 6.1.39.

[Tpu geiicTBUM M3rHOAIOIIMX MOMEHTOB B JIBYX B3aUMHO NEPIECHIUKYISIPHBIX MIIOCKOCTSIX
pacyder Ipou3BOJAT U3 YCIOBUS

P M My <1 (6.98)
Fiout Mtoxurt My ui
rnie  F, Mxu My — cocpenorodeHHbie Cuiia U M3rudarnue MOMEHTBI B HAIIPABICHUAX OCe X
u Y, ydUThIBa€MbI€ P pacueTe Ha npojaaBnuBanue (6.1.34), oT BHEIIHEN HATPYy3KU;
Foult, Mtoxult, Meoy,ult — IpeiebHbIE COCPEAOTOUCHHBIE CHUJIa U M3TUOAIOIINE MOMEHTHI B
HanpaBieHusx ocel X u Y, KOTOpble MOTYT OBITh BOCHPUHSATHI cTanedhudpoOeToHOM B
pacYeTHOM IOMEPEYHOM CEUEHUH TPU UX Pa3/IeTbHOM JICHCTBUH.

Ycunue F it onpenenstoT cornacHo 6.1.35.

Yeunusa Mipxut 1 Mipyult OTIPEIETIAIOT COTIACHO YKa3aHUSIM, TPUBEACHHBIM BBIIIE, TIPHU
JENCTBUM MOMEHTA B IIOCKOCTH oceld X ¥ Y COOTBETCTBEHHO.

6.1.38 PacueTr mpoYHOCTH AJIEMEHTOB C TONEPEYHON apMaTypoill Ha MPOAABIUBAHHE TPU
JNEHUCTBUM  COCPEIOTOYEHHOW CHIIBI M UW3THOAIIIUX MOMEHTOB B JIBYX B3aHUMHO
MEePIEHANKYIISIPHBIX TUIOCKOCTSX MTPOU3BOIAT U3 YCIOBUS

F M, M y
+ +
I:fb,ult + st,ult M fb,x,ult T M sw, x,ult M fb,y,ult +M sw,y,ult
rne F, Mxu My —cwm. 6.1.37;

Froutt, Mxut 1 Mipyult — IpeIeIbHBIE COCPETOTOUCHHBIC CHIIA U W3TUOAIOIIE MOMEHTHI

B HampasJeHUsAX ocell X u Y, KOTopble MOTYT OBITh BOCHPUHSATHI CTasepuOpoOETOHOM B

PacYeTHOM IOMEPEYHOM CEUCHUH TP UX Pa3eIbHOM JICHCTBHH;

Fsw,utt, Msw,x,ult © Msw,y,ult — TpeIeTbHBIE COCPENOTOUSHHBIE CHIIa U U3THOAIOIINEe MOMEHTHI B

HanpaBiieHUsiX ocel X u Y, KOTOpble MOTYT ObITh BOCHPHUHSTHI MONEPEYHON apMaTypoit

MIPU UX pa3/IeIbHOM JACHCTBUMU.

Yeunus Feout, Mo xutt, Mo y,ult 1 Fsw,uit oripeaenstot cormmacao 6.1.36 u 6.1.37.

Yeunmust Mswyxuit 1 Mswy,ult, BOCIIpHHHMAaeMbIe TMOMEPEYHOM apMarTypoi, HOPMalbHOU K
IPOJOJIBLHOM OCH 3JIEMEHTa M PACIHOJIOKEHHOM paBHOMEPHO BOJb KOHTYpa pacueTHOTO
CEUCHUS, OMPEACISAIOT MPHU ASHCTBUM M3TUOAIOIIETO MOMEHTA, COOTBETCTBEHHO B HAINPABICHUU
oceit X u Y mo hopmyne

<1

, (6.99)

Msw,uit= 0,8 Qsw - Wsw , (6.100)
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rae  Qsw 4 Wsw — onpenensitor cornacHo 6.1.36 u 6.1.40.

3aaveHust Fmut + Fswult, Mioxuit + Mswxutt , Mtoy,uit + Mswy,uit B ycimoBuu (6.99) mpuHuMaroT
He 6osee 2F,uit, 2Mb x,ult, 2M#b y,ult COOTBETCTBEHHO.

[Toriepeynass apmarypa JOJDKHA COOTBETCTBOBATh KOHCTPYKTHBHBIM —TPEOOBAHUSIM,
npueneHHbM B CI1T 63.13330, npu HapymeHHH KOTOPBIX B pacdeTe Ha MPOJaBIMBaHUE CIETyeT
YUUTBIBATh TOJBKO IOMEPEYHYIO apMarypy, MEpPeceKaronlylo MUPaMUAY MPOJaBIMBAHUS, MPU
00ecTeYeHnt yCIOBUI €€ aHKEPOBKH.

6.1.39 B ob0mem ciny4ae 3Ha4YeHUS MOMEHTA COMPOTUBICHUS PACYCTHOTO KOHTYpa
cranepudpodeTona npu npoaaBnuBaHuu Wiy(y) B HAIIPABJICHUSX B3aMMHO MEPIICHIUKYISIPHBIX
oceit X u Y onpenenstoT no hopmyiie

__ fox(y)

fox(y) — X(y) ’

rae  lioxy) — MOMEHT HHEpLUHU PaCYETHOrO KOHTYpa OTHOCUTENIBHO OCH Y1 MM X1, IPOXOASIIEH
qyepes3 ero UEHTP TSKECTU (PUCYHOK 16);
X(Y)max — MAKCUMAaJIbHOE PACCTOSIHUE OT PACYETHOTO KOHTYpA J0 €ro LEHTPa TSKECTH.
3HaueHUEe MOMEHTAa MHEPUMHU libx(y) OMpPEnenstoT Kak CyMMY MOMEHTOB HMHEpUUHU livx(y)i
OTJEJIbHBIX YYaCTKOB PACYETHOTO KOHTYpPa MONEPEYHOI'0 CEYEHHs] OTHOCUTENIBHO LIEHTPAIbHBIX
OCel, MPOXOJAIIMX Yepe3 LEHTP TAKECTH PAacUeTHOTO KOHTYpA, NPUHHMMAs YCJIOBHO IIMPUHY
KaX/I0r0 y4acTKa paBHOW eMHUIIE.
[Tono>keHne LIEHTpa TSHKECTH PACYETHOIO KOHTYypa OTHOCUTENBHO BBIOpPAaHHON ocH
OIpeneNsoT o hopmyie

W (6.101)

X(Y)o — ZL; - X (yi)O ’ (6.102)
2L
rae  Li— pnwHa oTaensHOrO ydacTka pacdeTHOTO KOHTYPA;
Xi(Yi)o — pacCTosiHUE OT LEHTPOB TSDKECTH OTACIBHBIX YYaCTKOB PAaCUYETHOrO
KOHTYpa JI0 BHIOpPAaHHBIX OCEH.
[Tpu pacyerax MpUHUMAIOT HAUMEHbIINE 3HAYEHNUsI MOMEHTOB cONpOTHBIEHUS Winx 1 Wipy.
6.1.40 3navueHuss MOMEHTOB CONPOTHBIICHHSI ITOTIEPEYHON apMaTyphl TPU TPOIaBIMBAHUN
Wswxy) B TOM ciydae, KOrja IONEpeYHas apMmarypa pacrojoXeHa paBHOMEPHO BIOJb
pacueTHOTO KOHTypa TMpOJABIMBAaHUS B TpEAETax 30HbI, TPAaHHUIBI KOTOPOW OTCTOAT Ha

h
paccTosiHUM —2 B KXY CTOPOHY OT KOHTYpa MpojaBiIMBaHus cTajeduOpodeToHa (pUCyHOK
2

18), npuHUMAIOT PaBHBIMH COOTBETCTBYIOIUM 3HauUeHUSIM Wrox 1 Whpy.

[Tpu pacnosiokeHUM MONEPEevHOM apMaTypbl B IUIOCKOM 3JE€MEHTE COCPEIOTOYEHHO IO
OCAM TpPY30BOM IUIOINAAKH, HAmpuUMep, MO OCH KOJIOHH (KpecTooOpa3HOe pacrosiokeHue
MOTIEPEYHON apMaTypbl B MEPEKPHITUH), MOMEHTHI CONPOTUBJICHMS IONEPEYHON apMaTypbl
ONpeNeNAI0T MO TeM K€ MpaBWJaM, YTO M MOMEHTHI CONPOTUBIEHUS cTanepuOpobeToHa,
INPUHUMAs COOTBETCTBYIOIIYIO (AKTUYECKYIO JUIMHY OIPAaHMYEHHOI'O y4acTKa pacrojOKEeHUs
NOMEpPEeYHONM  apMaTypbl IO  pacyeTHOMY KOHTYpy mpojaBiuBaHus  Lswx ¥ Lswy

(pucyHOK 16, 2).

6.2 Pacuer »3J1eMeHTOB CTa1e(pUOPOOETOHHBIX KOHCTPYKIHUHA 10 TpeAebHbIM
COCTOSIHUSIM BTOPOii IPyHIbI

6.2.1 PacdeTsI 110 IpeeIbHBIM COCTOSTHUSIM BTOPOH TPYIIIBI BKITFOYAIOT:

- pacdeTr o 00pa30BaHUIO TPEIUH;

- pacyeT Mo PacKPBITUIO TPEIIHH;

- pacder no aegopmanusm.

6.2.2 Pacyer 1o 00pa30BaHUIO TPEIIUH TPOM3BOJIAT, KOTJa HEOOXOIMMO OOECIeYHTh
OTCYTCTBHUE TPEIIMH, a TAaKXKe KaK BCIIOMOTaTEJIbHBIM MPH pacyeTe Mo pacKPBITHIO TPEIIMH U 110
nedopmarusim.

6.2.3 [Ipu pacuere 1mo 0Opa30BaHMIO TPEIIMH B IENAX UX HEIOMYLIEHHS KOI(P(HUIHEHT
HAJISKHOCTH T10 Harpy3ke npuHuMaroT yf>1,0 (kak mpu pacdete mo npouHocTH). [Ipu pacuere mo
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PACKPBITUIO TPELIUH U 1o fedopManusaM (BKIIOYas BCIOMOTaTeIbHBIN pacdyeT o o0pa3oBaHUIO
TPEIINH) MPUHUMAIOT KO3(PGUIIMEHT HaJIeKHOCTH 1o Harpyske v = 1,0.

Pacuer cranepnOpoOeTOHHBIX 3JIeMEHTOB 110 00PA30BAHUIO M PACKPBITHIO TPEIMH
6.2.4 Pacuer craneduOpoOETOHHBIX JIEMEHTOB MO 0OPA30BaHUIO TPEUTUH MPOU3BOIAT U3
yCIIOBUS

M > Merc, (6.103)

rae M —wuzrubaromyii MOMEHT OT BHELIHEW Harpy3Kd OTHOCHTEIBHO OCH, HOPMAJbHOM K
IUIOCKOCTH JIEHCTBUS MOMEHTAa M IPOXOJSLIEH uepe3 LEHTP TSHKECTH IPUBEIEHHOTO
HIONIEPEYHOI0 CEYEHHUS DIIEMEHTA;

Merc — m3rubarommii MOMEHT, BOCIIPUHUMAEMbIii HOPMaJbHBIM CEUCHHEM 3JIEMEHTa IpHU

00pa3oBaHUM TPEIIUH, ONpeesieMblii o hopmyde (6.107).

6.2.5B Tex ciywasx, korjaa BeImosHsAETCS ycioBue (6.103), BBIMOTHSIOT pacyeT Io
packpeiTuto  TpemuH. Pacder  craneduOpOOETOHHBIX  3JEMEHTOB  IPOM3BOIAT IO
HENPOAOHKUTEILHOMY U MIPOJIOJIKUTEIEHOMY PACKPBITHIO TPEIIHH.

HenponomkurenbHoe pacKpbITHE TPELIUMH ONPEIENSIOT OT COBMECTHOIO JIEHCTBHS
MOCTOSIHHBIX W BPEMEHHBIX (IJMTENbHBIX U KPATKOBPEMEHHBIX) HArpy30K, MPOAODKUTEILHOE —
TOJIBKO OT ITOCTOSIHHBIX M BPEMEHHBIX JJIUTEIbHBIX HArpy30K.

6.2.6 Pacder 1o pacKpBITHIO TPEIIUH MPOU3BOIAT U3 YCIOBHUS

Acrc < Acrc,ult (6.104)

I€  Acrc — LIMPUHA DPACKPBITHS TPELUIMH OT JAEHCTBHUS BHEIIHEH Harpys3ku, olpejaesiseMas
coriacHo 6.2.7, 6.2.14 — 6.2.16;
Acrc,ult — IPEEIIBHO JOMYCTUMAsl LIMPUHA PACKPBITUS TPEIIHH.

3Ha4YCHUS Acrc,ult IPUHUMAIOT PABHBIMH:

a) U3 ycJ0BUs 00ECIIeYeHHs COXPAaHHOCTH apMaTyphbl:

- xkimaccoB A240...A600, B500:

- 0,3 MM — IpH IPOAOIKUTETLHOM PACKPBITHH TPELIHH;

- 0,4 MM — IpH HENPOIOJKUTEITHPHOM PACKPBITHU TPEIINH;
- kmaccoB  A800, A1000, By1200-B,1400, K1400, K1500 (K-19) wu
K1500 (K-7), K1600 nuameTrpom 12 mm:

- 0,2 MM — IpH TPOAOIKUTETLHOM PACKPBITHH TPELIHH;

- 0,3 MM — IpH HENPOIOJKUTEITHHOM PACKPBITHU TPEIINH;
- kimaccoB Bp1500, K1500 (K-7), K1600 nuamerpom 6 u 9 mm:

- 0,1 MM — IpH IPOAOIDKUTETTHHOM PACKPBITHH TPEIINH;

- 0,2 MM — ITpH HENPOIOJKUTEIBHOM PACKPBITUN TPEILUH;

0) U3 ycIOBHSL OTpaHUYEHHUs TMPOHUIIAEMOCTH KOHCTPYKUUH  (JOMycKaeTcss  JUis

cTasieuOpOOETOHHBIX KOHCTPYKIMH C KOMOMHHPOBAaHHBIM apMHUPOBAHHEM apMaTypoi

kiaccoB A240...A600, B500):
- 0,2 MM — TTpH TIPOOIDKUTEITHHOM PACKPBITHH TPEIINH;
- 0,3 MM — IpH HEMPOIOJHKUTEIBHOM PACKPBITUHU TPELUH.

6.2.7 Pacuer  cranemOpOOSTOHHBIX  DJIEMEHTOB  CIIEAyeT  TPOHM3BOJUTH  TI0
IPOJIOJDKUTEIPHOMY U IO HENPOJODKUTEIBHOMY PACKPHITHIO HOPMAJIbHBIX M HAKJIOHHBIX
TPEIIHH.

HIupuny IpOA0IKUTEIHLHOTO PACKPBITHS TPELIUH ONPEAEISIOT o hopmyie

Acrc = Acrcl , (6.105)
a MIMPUHY HETPOIOIKUTELHOTO PACKPBITHS TPELIUH — IO (hopMyIIe
Acrc = Acrcl + Acrc2 — Acre3 (6.106)

e derel — [IHAPpHUHA PACKPBITUA TPCHIUH OT IMPOAOJLZKUTCIBHOI'O JIENCTBUS MOCTOSHHBIX U
BPCMCHHBIX JJIMTCIIbHBIX HAIPY30K;
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Acrc2 — IIMPHUHA PACKPBITUSI TPEIIMH OT HEMPOJOJKUTEIBHOIO JEUCTBUS MOCTOSHHBIX U
BPEMEHHBIX (UIUTEIbHBIX U KPaTKOBPEMEHHBIX ) HATPY30K;
Acrc3 — LIMPUHA PACKPBITHS TPEHIMH OT HEMPOIOKUTEIHHOTO JEUCTBUSI MMOCTOSHHBIX U
BPEMEHHBIX JJIMTEIbHBIX HAIPY30K.

Onpenesienne MOMeHTa 00pa30BaHUs TPELIMH, HOPMAJbHBIX K NPOAOJLHONH OCH
3j1eMeHTa

6.2.8 M3rubarommii  MOMEHT Mcrc Tpu  00pa3oBaHWM TPEIIMH B OOIIEeM ciydae
orpenensercs 1no nehopMaoHHONR MOAETH coriacHo 6.2.13.

Jl1s 51eMeHTOB MPSMOYTOJIbHOTO, TABPOBOTO WIIM JIBYTaBPOBOI'O CEUEHUS C apMaTypoH,
pacIloNIO’)KEHHOM y BEpXHEH M HIDKHEHW TpaHeil, MOMEHT TpPEIIMHOOOpPAa30BaHHUS C YYETOM
HEYIpyrux aedgopmaiuii pacTsHyToro craineguOpoOeToHa AOMycKaeTcs OMpPENeNiaTh COTIACHO
6.2.10 — 6.2.12.

6.2.9 JlomyckaeTcss MOMEHT OO0Opa30oBaHUs TPEUIMH ONpEeisaTh 0e3 ydeTa HEyNpyrux
nedopMaruii  pactsHyToro cranepudpodberona mo 6.2.12, mpunumas B dopmyne (6.107)
Wpi=Wred 1 3HaueHue Riptser BMecTO 3HaueHUs Rfoser Ecin mpu 3ToM ycnmoBue (6.104) wnu
ycioBue (6.126) He y1OBIETBOPSIIOTCS, TO MOMEHT 00pa30BaHus TPEIINUH CIEAYET ONPEAEIsATh C
y4eToOM Heynpyrux aedopmaruii pactsiHyToro crajaedpudpobderona.

6.2.10 MomeHT 00pa3oBaHUsS TPEHIMH C YYETOM HEYNPYrux jaedopmanuii pacTSHYTOTrO
ctaneuOpobeToHa ONPeAETSIOT B COOTBETCTBUH CO CICAYIOIIUMU MOJIOKEHUSIMU

- ceueHus rnocie 1ehOpMUPOBAHHS OCTAIOTCS INIOCKUMU;

- SMIOPY HANpSOHKEHU B CkaTol 30HE craneguOpoOeTOHa MNPUHUMAIOT TPEYrOJIbHOM
(dopMbI, Kak aJ1s yrpyroro teia (pucyHok 19);

-3MIOPY  HANpsSOKEeHWM B pacTaHyTod  30He  craneduOpoOeToHa  MPUHHUMAIOT
TpanenueBUIHOW (OPMBI C HANPSDKEHUSIMH, HE MPEBBINAIONIMMHA PACYCTHBIX 3HAUCHHH
CONPOTHUBIICHUS cTalehuOpoOeTOHA PACTIKEHHIO Ribt,ser;

- OTHOCHUTENIbHYIO Jae(OopMaIfio KpaiHero pacTsSHyTOro BOJIOKHa craiedubdpodberona
MPUHUMAIOT PABHOM Efvt1;

- HallpsDKEHUS B apMaType MPUHUMAIOT B 3aBUCHMOCTH OT OTHOCHUTEIBHBIX JedopMaruit
KakK JUIsl yIpyroro Tena.

6.2.11 MomeHT 00pa3oBaHMs TPEUIMH C Y4ETOM HEYNpYrux naedopmanuil pacTsSIHYTOro
cranepudpobdeToHa ONIPEACNSIOT TT0 popMyIie

Merc = Ritser - Wpi =N - ex, (6.107)

rae Wy — ynpyromiacTi4eckuii ~ MOMEHT  CONPOTHBJIEHMSI  CEUEHMs] s KpailHero
pacTsHyTOro BoJIOKHa cranedudpodeToHa, onpeaensemslil ¢ yuetom 6.2.10;
€x — pacCTOsTHUE OT TOYKU MPUIIOKEHUS IPOJA0IbHON cuiibl N (pacrnooKeHHOW B LIEHTpe
TSOKECTH PUBEJCHHOTO CEYEHHUs JIEMEHTa) 10 AApOBOM TOUKHU, HanboJee yAaJeHHOH OT
PacTSIHYTOM 30HBI, TPEIIMHOOOPAa30BaHUE KOTOPOU MTPOBEPSETCS.
B ¢dopmyne (6.107) 3HaK «UIOC» NPUHUMAIOT NMPH CXKUMaromed npojgoiasHou cuie N,
«MUHYC» — IIPH PACTIATUBAIOIIEN CHUJIE.
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1 — ypoBeHb 1IeHTpa TAKECTU MPUBEAEHHOTO MOMEPEYHOTO CEUCHUS

Pucynok 19 — Cxema HanpsizkeHHO-1e()OPMUPOBAHHOTO COCTOSTHUSI CeYeHHsI dJIeMeHTa NP
NpoBepKe 00pa30BaHUA TPEUIUH NPH 1eiiCTBUM N3rudawuero MoMmeHTa (a) u
U3ru6aroero MOMeHTa U MPOI0JIbHOI CHIIbI ()

Jns  sneMeHTOB ¢ HpSAMOYTOJbHOM — (GOpMOl  cedeHMsl, HU3TOTOBISEMBIX W3
ctaneguOpobeToHa Kiacca Mo MPOYHOCTH Ha cxatue Bi60 u Hike, 3HaueHue Wp) ipu gelcTBUM
MOMEHTA B TUIOCKOCTH OCH CHMMETPHUH JIOITYCKAETCSl IPUHIUMAThH PaBHBIM

Wit = 1,67 - Wred , (6.108)

rne  Wred — ynpyruifi MOMEHT CONPOTHUBIICHHUS NMPHUBEJCHHOTO CEUCHMs 1O €ro pacTSHYTOM
30HE, OMPEIENIEMbIil B COOTBETCTBUU € 6.2.12.
6.2.12 MomenT corpoTtuBiieHUs] Wred U paCCTOSIHHE ex OTIPEIeNAoT 1o (hopMysIam:

W, = red (6.109)
Yt
W
e, =—1ed (6.110)
Ared
rac |red—MOMCHT HHCPUOUU TPHUBCACHHOI'O CCUCHUA JJICMCHTA OTHOCUTCIIBHO €TI0 LCHTpa

TSDKECTH, OTpeIeTIsieMblii 110 popmyrie
lreg =1+ 15+1g, (6.111)
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3nech |, Is, I's— MoMeHTHI nHepUMHU ceueHmit cTanedudpoOdeToHa, pacTIHYTONH apMaTyphbl
U CXKATOW apMaTypbl COOTBETCTBEHHO;

Ared — IUIOIIA/(b IIPUBEACHHOTO IIONEPEYHOr0 CEUCHUS 3JIEMEHTa, OmIpeaenseMas II0

dhopmyne
Ay=A+A -a+A-a, (6.112)
37ech O — KOO PHUIHUEHT NPUBEICHHS apMaTyphl K cTanepuopoOeToHy
o= E, ; (6.113)
Efb

, .
A A, A, —1uIoLaay TONEPEeYHOro cedeHus cranepudpoOeToHa, pacTAHYTOH U

CKaToW apMaTypbl COOTBETCTBEHHO;
Yt — paccTosiHue OT Hauboyiee PACTIHYTOrO BOJOKHA cTaneduOpoOeToHa 10 LEHTpa
TSDKECTH [IPUBEICHHOTO MONEPEYHOrO CEYCHHS 3JIEMECHTA

St red
y, = Stred (6.114)
t Ared

31€Ch  Stred — CTATUYECKUHA MOMEHT IUIOUIAM TPHBEICHHOTO IOINEPEYHOrO CEUCHHS

3JIeMEHTa OTHOCUTENILHO HanboJiee pacTIHYTOr0 BOJIOKHA cTanedudpodbeToHa.

Homyckaercst MOMEHT contpoTuBIeHUS! Wred OIpesieniaTh 03 yueTa apMaTyphl.

6.2.13 OnpenenieHne MOMEHTa O0pa3oBaHWsS TPEIIMH HA OCHOBE HEIMHEHHOU
nehOpMAITMOHHON MOJICIH TPOU3BOISIT UCXOJIS U3 MOJIOKCHHMA, TpUBEICHHBIX B 6.1.18—6.1.19,
HO MPHU 3TOM PacUeTHBIC XapaKTEPUCTUKNA MAaTEPHAIOB IPUHUMAIOT JUIsl TIPEAENIbHBIX COCTOSHUN
BTOPOM TI'PYIIIIBI.

3naueHue Mcrc ONpeAensoT U3 pPelIeHUs] CUCTEMbl YpaBHEHUMN, NpUBEAeHHbIX B 6.1.20 u
ycnoBus (6.56), mpuHMMas B HEM OTHOCUTEIbHYIO nAedopMariuio ctanedudpoOeToHa Efmtmax Y
PacTsHYTOM I'PaHM IEMEHTA OT ACHCTBUS BHEIIHEN HArPY3KH, pPABHOU MPEIEIbHOMY 3HAYEHUIO
OTHOCUTENbHOW nedopmanuu cranegudpobeToHa IMPH PACTSHKEHUH  Efptult, OMPEAETIEMOMY
cornacHo 6.1.25.

PacyeT mMPUHBI PAaCKPBITHS TPEIHH, HOPMAJIbHBIX K MPOI0JIbHOI OCH 3JIeMeHTa
6.2.14 IlupuHy pacKpbITUsS HOPMAIBHBIX TPEHIUH acrc,i (I = 1, 2, 3 — cm. 6.2.7) 3eMeHTOB
C TMPOJIOIBHOM CTAIBHOM apMaTypol ONpeelIstoT o hopmyIie

()
a'(:rc,i =0 Q3 E_s Is ) (6115)

S

rae  @1— KOX(QQUIHMEHT, YYUTHIBAIOIIMK  MPOJOIDKUTEIBHOCTh  JCHCTBHUSL  HAarpys3KH,
MPUHUMAEMBbIl paBHBIM:
1,0 — mpu HEMPOIOIHKUTENEHOM JISHCTBUN HATPY3KH;
1,4 — mpu IpOAOIKUTETHHOM JICHCTBUN HArPY3KHU;
Ys — KOOGOUIMEHT, yYUTHIBAIOIINN HEPaBHOMEPHOE pacIpelleIeHue OTHOCHTEIBHBIX
neopmanuii  pacTAHYTOM apMaTypbl MeXAy TpEUIMHAaMH; JOIyCKaeTcs NPUHUMATh
kod(durment ys = 1; ecim mpu 3Tom ycaosue (6.104) He ynoBIEeTBOPSAETCS, TO 3HAYCHUE
s CIIETyeT onpeAenaTh no Gopmyne (6.125);
Os — HalpsDKeHWE B TPOJOJIBHON pAcTIHYTOH apMaType B HOPMaJbHOM CEYEHUHU C
TPELIMHON OT COOTBETCTBYIOIIEH BHEIIHEH HAarpy3KH, onpeaesseMoe cornacHo 6.2.15;
03 — K03 pHUIIMEHT, YIUTHIBAIOIINI XapaKTep HArPyKEHHsI, IPUHUMACMBI PaBHBIM:
1,0 — a1t >1eMeHTOB U3rnOaeMbIX M BHELEHTPEHHO CXKAThIX;
1,2 — i pacTSHYTHIX 3JIEMEHTOB;
Is — 6a3oBoe (0Oe3 ydeTa BIHMSHUS BHJA MOBEPXHOCTH apMaTypbl) PacCTOSHUE MEXIY
CMEXHBIMU HOPMaJIBHBIMH TPEIIHHAMH, OTpeiessieMoe coriacHo 6.2.16.
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6.2.15 3HaueHuss HamNpsOHKEHUS Os B PACTAHYTOM apMaType H3TH0aeMbIX 3JIEMEHTOB
OTIPEAICIISIOT 1O hopMye

:M(ho_yc)_a

(6.116)
Ired

S

rae  lred , Yo — MOMEHT MHEPLMHU U BBICOTA CXKATON 30HBI IPUBEACHHOIO IIONIEPEYHOTO CEUEHUS
JJIEMEHTa, OMpelesieMble C Y4eTOM IUIOMAAN CEYeHHs] CXKaTOW W pacTIHYTOH 30H
craneuOpoOeToHa, TUIONMIAIed CEUEHUs] PACTSHYTOM W CXKATOW apMaTyphbl COTJIIACHO
6.2.26, mnpuHMMas B COOTBETCTBYIOIIMX (opMmyiax 3HA4YeHHS KOIPDUIIMEHTOB
NPUBEJCHUA apMaTypsl U craneduOpoOeToHa pacTIHYTOW 30HBI K cTaneguOpodbeToHy
C)KaToil 30HBI PaBHBIMU

o —a,=— _ Enu (6.117)

O, =
fot
Efb,red E fb,red

3nech Efbred — MpuBeACHHBI MOIyns Aedopmanuu  cxatoro craiedguodOpobdeToHa,
VUUTBHIBAIOIIMKA  Heynpyrue nedopmanuu cxatoro craiedudpoderoHa W
OTIpeICIIIEMBIi 110 hopMyIie

Ribn (6.118)

€l red

E fb,red =

Efbt,red —ompenenstor mo gpopmye (6.136).
OTtHocutenbHyI0 AedopMaiuio ctaneGuopoOdeToHa &l red MpUHUMAIOT paBHOit 0,0015.
Hnst msrubaembix sneMeHTOB Yc=X (pucyHok 20), rae x — BBICOTa CXKaTOM 30HBI
cranehubpobeToHa, onpeaeasieMas coriacHo 6.2.27 ¢ yuerom (6.117).
JlomyckaeTcsi HanpspKeHHE Gs OTPEAeTIATh 1Mo (hopmyie

o

M -Ry Az
= fot2 Abt bt , (6119)
Zs- &
rae  Apt— IUIOLIA/b PACTIHYTON 30HBI CEUYEHUS DIIEMEHTA;
Zpt — PACCTOSIHME OT TOYKH ITPHIIOKEHUS PAaBHOJACHCTBYIOIEH YCUIMM B PACTSIHYTON 30HE
JJIEMEHTA 10 TOYKH MPUIIOKEHHS PABHOAEHUCTBYIOIEH YCUIIMM B CKATOM 30HE DJIEMEHTA,;

Zs — PacCTOSIHME OT LEHTpA TKECTH PACTAHYTOM apMaTypbl 10 TOYKH IPUIIOKECHHS
PaBHOJECHCTBYIOLIEN YCUIIMM B CKaTON 30HE DJIEMEHTA.
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1 — ypoBeHb 1IeHTpa TAKECTU MPUBEIEHHOTO MOMEPEYHOTO CEUCHUS

Pucynok 20 — Cxema HanpsizkeHHO-/1e()OPMHUPOBAHHOT0 COCTOSTHHMS IJIEMEHTA C TPEeIMHAMHU
NPH JAelCTBUM U3ruda0Iero MoMeHTa (a, 0), 13rudawuero MOMeHTa u NPoI0JIbHOI
CUJIBI (B)

Jl1s 371eMEHTOB MPSIMOYTOJILHOTO MOMEPEYHOr0 CEYEeHUs MPHU OTCYTCTBUHU (WK 0e3 yueTa)
C)KaTol apMaTypsl 3HaueHus Zs ¥ Zpt (6.119) onpenenstor no popmynam:
3h+x

6

[Ipn neiictBun wm3rubaromero mMomeHTa M u mpomonbpHON cuibl N HampsikeHHE Os B
pacTAHYTOM apMaType ONpeAeNsIoT o popmyIie

M (hO_YC)i N
Ired Ared

zg=hy _g v Lpy (6.120)

GS:

'G’Sl’ (6121)

rne  Ared , Yo — IDIOIIAah MPHUBEICHHOTO MOMEPEYHOTO CEYEHHUS AJIEMEHTa M PACCTOSHUE OT
HanOoJiee C)KaToro BOJIOKHA cranedubpobeToHa M0 IEHTpa TSHKECTH NPUBEAECHHOTO
CeUeHMsI, ONpeesieMble TI0 OOIIUM TpaBWJIaM pacdyeTa TeOMETPHYECKUX XapPaKTEPUCTHK
CEUEHHMH YNpyrux SJIEMEHTOB C Y4ETOM IUIOIIAJeil cedeHus CKAaToW W pacTSIHYTOH 30H
craneduOpoOeTOHa, TUIOMANAEH CEUeHUsS pPACTIHYTOM M CXKaTOM apMaTypbl COTJIACHO
6.2.27, npuHuMas Kkod(hQUIMEHTH TPUBEACHUS apMmaTypbl u craiedubdpobderona
pacTSHYTOM 30HBI K cTaneduOpoOeTOHy CxKaToM 30HKI 1Mo (6.117).
Hanpsbxenue cs gonmyckaercst onpeaessaTh no Gpopmyne
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o, = N-(e,+z,)- betz,ser A Zy , (6.122)

AE'ZS

Tac es—paCCToOAIHUE OT LEHTpa TAXKECTU paCTﬂHYTOfI apMaTtypbel A0 TOYKHU IPUIIOKCHUA

o M
MMpOAOJIbHOU CHUJIBI Nc Y4YC€TOM SKCHCHTPUCUTETA, PABHOI'O W .

Jist AJIeMEHTOB MPSIMOYTOJIBHOTO CEUEHHsI TMPU OTCYTCTBHHM (WM 0Oe3 ydeTra) CKaTou
apMaTypbl 3HaueHUs Zs M Zpt B (6.122) nmomyckaercs ompenensats no ¢opmyiam (6.120), B
KOTOpPBIE BMECTO X CIEIyeT IOJCTaBATh X, — BBICOTY CXKaTOH 30HBI cTanepuOpoOeToHa ¢

Y4E€TOM BIIMSHUA IPOJOJBHOM CHJBI, OIpeaenseMyro corjacHo 6.2.27, mnpuHuMas
Ko puImeHTsl TpUBEACHUA apMmarypel U crasedubpobeToHa pacTIHYTOH 30HBI K
cranegudpoderony mo (6.117).

B dopmymnax (6.121) u (6.122) 3HaK «IUTOCY TPUHUMAIOT MPU PACTATHUBAIOIICH, a 3HAK
«MUHYC» TIPH CKUMAIOLIEH MPOJOIBHOM cuite.

Hanpspkenus: 6s He JOJKHBI MIPEBBIIIATH 3HAYSCHUI PacUETHBIX COMPOTUBICHUIN apMaTyphl
PACTSLKEHHUIO JUIS IPEENIbHBIX COCTOSIHUN BTOPOM Ipynibl Rs ser.

6.2.16 3HaveHust 6a30BOro PaCCTOSIHUSA MEXIy TpeluHamMu |s onpenenstor mo popmyie

| =k, '(50+0,5'(P2'(P3'$), (6.123)
fv

U IPUHUMAIOT He Ooee h.
B dopmyme (6.123):
ki — ko3 bUIIHEHT, IPUHUMACMBbIN PABHBIM:

I
1,0 —mpu — <50;

t
|
50 I—f ~ mpu 50<—-<100;
f f
If
0,5 — Tpu d—>100 ,

f
rae dr u lf — quamerp u auHa GUOpPHI;
02 — KO3 (PULIMEHT, YYUTHIBAIOUIMI MpoQUiIb MNPOAOIBHON apMaTypbl, HNPUHUMAaEMBbIH
pPaBHBIM:
0,5 — 1 apMaTypbl IEPUOTUIECKOTO MTPOPHIIS;
0,8 — nna rmagkoit apMaTyphl;
03 — K0d(h(PHUIUEHT, YIUTHIBAIONTUI XapaKTep HArPyKEHUs, IPUHUMAEMBIA PaBHBIM:
0,5 — 11 HMeMeHTOB M3rH0aeMbIX U BHEIICHTPEHHO CKATHIX;
1,0 — st pacTAHYTHIX IEMEHTOB;

ds — HOMMHAJIBHBIH JHAMETP apMaTypBhI;

Ut — KoahdurmeHT GudpoBOro apMUpPOBaHUS TTO 00BEMY.

Ecnu mpu mpoBeneHUU pacdyeToB 3HadeHHE KOd((UIMEHTa iy HE YCTaHOBJIEHO, TO B
dopmyny (6.123) MOACTABISAIOT €r0 MHUHHUMAIBHO OMYCTHMOE 3HAYECHHE, OIMpEAensieMoe IO
dbopmyre (8.4).

3naueHust Apt OTIPEAETISIOT 10 BBICOTE PACTSAHYTON 30HBI cTaneuOpoOeToHa Xt, UCTIONB3YS
IpaBHJIa pacyeTa MOMEHTa 00pa30BaHus TPEIIUH coryiacHo 6.2.8 — 6.2.13.

6.2.17 3nauenus kodpuUIMeHTa Ys ONPEaENSIOT 1Mo hopMyIie

v, =1-0,8.25¢C (6.124)

Gs
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A€  Oscrc — HAIPSDKEHUE B IIPOJOJIBHOM PACTSAHYTOM apMaType B CEYEHUU C TPELUHOMN Cpasy
mocie oOpa3oBaHHWS HOPMAIBHBIX TpEUIWH, ompenensemoe mo 6.2.15, mpuHuUMas B
COOTBETCTBYIOIIMX (hopMmynax 3HaueHUSI M = Merc ;
Os — TO K€, [IPU ACHCTBUU pacCMaTpUBAEMOUN HArPy3KH.
st u3rubaemMbIX DJIEMEHTOB 3Ha4YeHHE KOd(( UIIMEHTa s JOMYCKAeTCs OMPEeNesaTh IO

dbopmyie

We :1—0,8-%, (6.125)

rae Mcre onipeaensrot o gpopmyite (6.107).

Pacuer 3s1eMmeHTOB cTa1ePUOPOOETOHHBIX KOHCTPYKIMIA 110 JepopManusim

6.2.18 Pacuer »memMeHTOB cTaneuOpPOOCTOHHBIX KOHCTPYKIMA 1O  JedopManusM
MPOU3BOJIAT C YUETOM SKCILTyaTallUOHHBIX TPEOOBAHUMN, MPEAbSIBISIEMbIX K KOHCTPYKIIHSIM.

Pacuer no nedopmanmsim ciexyeT mpou3BOAUT HA ICHCTBUE:

- IOCTOSIHHBIX, BPEMEHHBIX JJIUTENbHBIX U KPAaTKOBPEMEHHBIX Harpy30K MPH OrPaHUYCHUH
nedopMaIuii TEXHOJIOTUISCKUMU HIIM KOHCTPYKTUBHBIMH TPEOOBAHUSMU;

- IOCTOSIHHBIX W BPEMEHHBIX JJIMTENBHBIX HArpy30K MpH OrpaHuyeHuu aedopmaruit
ACTETUYECKUMU TPEOOBAHUSIMH.

6.2.19 3naueHus npeaenbHO TOMYCTUMBIX JedopManuil 3JIeMEHTOB MPUHUMAIOT COTJIACHO
CII 20.13330 1 HOpMATHUBHBIM TIOKYMEHTAM Ha OTJEJbHbIE BUABI KOHCTPYKIUH.

Pacuer cranepudpo6eTOHHBIX 3JIEMEHTOB 10 Nporudam
6.2.20 Pacuet cranedubpoOETOHHBIX IEMEHTOB IO MPOTUOaM MPOU3BOJAAT U3 YCIOBHS

f< fult, (6.126)

rne  f—mporud craneguOpoOETOHHOTO 3JIEMEHTA OT JCUCTBUS BHEIIHEH HATPY3KH;
fuit — 3HAYEHHUE MTPEICIIBHO JOMYCTUMOIO poruda cTaneuOpoOSTOHHOTO 3JICMEHTA.

[Tporu6sl cTaneuOpOOETOHHBIX KOHCTPYKIUI ONpeeNsoT M0 OOIMM MpaBUiIaM
CTPOMTEIBHON MEXaHWKH B 3aBUCUMOCTH OT M3TUOHBIX, CIIBUTOBBIX M OCEBBIX Je(OPMAIIMOHHBIX
XapaKTEePUCTHK cTane(GuOpoOEeTOHHOTO 3JIEMEHTa B CEYEHMSAX MO ero JUIMHe (KPUBH3H, YIJIOB
CIBUTA U T. II.).

B Tex ciydasx, koraa nporuds! ctaneuOopoOEeTOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHCAT OT
M3rHOHBIX JleopMannii, 3HAUCHHsI TPOTHOOB OTPEACIISIIOT 10 JKECTKOCTHBIM XapaKTePUCTUKAM
cornacHo 6.2.21 n 6.2.30.

6.2.21 Jlnss m3rubaeMbIX D3JEMEHTOB TIOCTOSIHHOTO IO JUUIMHE D3JIEMEHTa CeueHus 0e3
TPELINH MPOTUObI ONPEAEISIOT MO OOLUIUM MTPaBUIaM CTPOUTEIBHOM MEXaHUKHU C PUMEHEHUEM
KECTKOCTH IOTIEPEYHBIX CeueHuil, onpeaenseMoil no gpopmyne (6.130).

Onpenesnenne KPUBU3HBI CTA1e(PUOPOOETOHHBIX YJICMEHTOB

6.2.22 KpuBu3Hy HW3ru0aeMbpIX, BHEICHTPEHHO CKaThIX M BHEIEHTPEHHO PACTSHYTHIX
HJIEMEHTOB JUIsl BBIYMCIIEHUS MX TPOTUOOB OMPEEISIOT:

JUIT DJIEMEHTOB WJIM YYacTKOB JJIEMEHTa, TJe B pACTIHYTOH 30HE HE O0pa3yroTcs
HOpPMAaJIbHBIE K IPOJOJIBHON OCH TPEIIMHBI — coryacHo 6.2.23 u 6.2.25;

JUTSL JIEMEHTOB WJIM YY9aCTKOB AJIEMEHTA, T/Ie B PACTSIHYTOH 30HE 00pa3yIOTCs TPEUIHMHBI —
corjiacHo 6.2.23, 6.2.24 n 6.2.26.

DJeMeHThl WM yYacTKH 3JEMEHTOB pacCMaTpUBAIOT 0€3 TPEIIWH, €C TPEUIMHBI He
obOpazyrorcst [T.e. ycnoBue (6.103) He BHIMONHSAETCS| MpU JEHCTBUU TOTHOW HArpy3KH,
BKITIOYAOIIEH MMOCTOSIHHYIO, BDEMEHHYIO UTUTENBHYIO U KPATKOBPEMEHHYIO Harpy3KH.

KpuBusHy craneduOpoOeTOHHBIX JIEMEHTOB C TPEIIMHAMH U 0€3 TPEeIIMH MOXHO TaKxke
OTIpeNIeTIsATh Ha OCHOBE JepopMaIninoHHO#M Moienu coriacHo 6.2.31.

6.2.23 IlonHyto KpHBH3HY HW3rMOaeMbIX, BHELEHTPEHHO CKaTbIX M BHELEHTPEHHO
PaCTAHYTHIX 3JIEMEHTOB OMPEACIISIOT 10 popmMyam:
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- JUI y4acTKOB 0€3 TPEILIUH B PacTAHYTON 30He

L(l) +(1] ; (6.127)
r r 1 r 2

- U1 y4aCTKOB € TpCIIMHAMU B paCTHHYTOﬁ 30HC
1 (1) _(Ej +(1j | (6.128)
r r 1 r 2 r 3

1 1 .
(— | = — KpI/IBI/I?)HBI COOTBECTCTBCHHO oT HerOIIOJI)KI/ITeJIbHOFO JCUCTBUS
N

KPaTKOBPEMEHHBIX HArpy30K M OT MPOJOJDKHTEIBHOTO JCHCTBUS MOCTOSIHHBIX W BPEMEHHBIX
JUTUTEIILHBIX HATPY30K.
B dopmye (6.128):

B dopmyne (6.127):

1 . .

(— — KpuBU3HAa OT HCHPOAOJDKUTCIIBHOIO JOCHUCTBUA BCCH HArpy3kKu, Ha KOTOPYIO

r
1

MPOM3BOJIAT pacueT 1o ehopMaIusiM;

1 .
(— — KpuBU3HAa OT HCHOPOAOJDKUTCIBHOIO ACUCTBUA IIOCTOAHHBIX W BPEMCHHBIX
2

AJIUTCIIbHBIX HAIPY30K;

1 .
(— — KpI/IBI/IBHa oT HpOI[OJ'I)I(I/ITeJ'IBHOFO JACUCTBUA ITIOCTOAHHBIX nu BpeMeHHBIX
rs

AJIUTCIIBHBIX HAI'Py30K.

KpuBusnel (lj , (lj u (lj OIpEEIIAI0T CorjacHo 6.2.24.
rh \rj rs

1 o
6.2.24 KpuBu3Hy cTanepuOpoOETOHHBIX 3JIEMEHTOB — OT JAEHCTBHS COOTBETCTBYIOLIMX
r

Harpy3ok (6.2.23) onpenensitoT mo Gopmyne

= |

M
M 6.129
5 (6.129)

rae M —wusrubarouii MOMEHT OT BHEUIHEW Harpys3ku (C y4eToM MOMEHTa OT HpOAOIbHOMN
cuiibl N) OTHOCUTENIBHO OCH, HOPMAJIbHOU IJIOCKOCTH JAECWCTBUS M3TMOAOLIET0 MOMEHTA
Y IIPOXOAIIEH Yyepe3 HEHTP TSHKECTH IMPUBEICHHOIO MTONIEPEYHOI0 CEYEHUS MIEMEHTA;
D —u3rubHas  KECTKOCTb  IMPHUBEJIEHHOIO  TONEPEYHOro  CEeUeHHs  BJIEMEHTa,
ompenensiemas o ¢popmyse

D =E1 - lred, (6.130)

3nech Ef1 —momyne medopmammm cxkatoro crane@uOpoOeTOHA, ONpeAesieMblid B
3aBUCHUMOCTH OT MPOAODKUTEIHHOCTH JCHCTBUS HATPY3KH U C YUETOM HATUUHS
WJIA OTCYTCTBHUS TPEILWH;
Ired — MOMEHT MHEPIMH MPUBEICHHOTO MOMEPEYHOr0 CEYEHHUSI OTHOCUTEIHHO €ro
HCHTpA TAXKECTHU, OHpe)IeJ'IHeMBII\/’I C YYCTOM HAJIWYUA U OTCYTCTBUSA TPCIIVH.

3HavyeHuss wmoxyna aedopmanuu - cranepubpoderona Epr M MOMeHTa UHEpIUH
NIPUBEJICHHOTO CEYCHUS lred IUTSI DJIEMEHTOB 0€3 TPEHIMH B PACTSHYTOH 30HE M C TPEUIMHAMHU
onpeaensoT 1o 6.2.25 n 6.2.26 cooTBETCTBEHHO.

Kecmkocmv cmaneguopovemonnozo rnemenma Ha yuacmke 0e3 mpewjun 6
Ppacmanymoi 3one
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6.2.25 XKectkocts cranedpubpodberonHoro »snementa D Ha yuacTke 0e€3 TperuH
onpenenstot mo popmyie (6.130).

MomMmeHT nHepuuH lred MPUBEACHHOTO MOMEPEUYHOTO CEUSHHSI HIIEMEHTAa OTHOCUTENILHO €T0
IEHTPa TSHKECTH OMPEACISIOT KaK Ul CIUIOIIHOTO Tea MO OOIIUM TpaBUiIaM CONPOTUBIICHUS
YIPYTUX 3JIEMEHTOB C Y4€TOM BCEH IIIOMIAIn ceueHus craneduopodeTona u miomaaeii cedeHus
apMaTypsl ¢ K03(QGUIIMEHTOM IPUBEICHUS apMaTyphl K cTaliepuOpoOeToHy o 110 hopMmyie

lyeg =1 +1g-a+15 -a, (6.131)

rne | —momeHT mHeprum cTanepuOpOOETOHHOrO CEUCHHS OTHOCHUTENBHO LEHTPA TKECTH
MPUBEJCHHOTO MOTNIEPEYHOTO CEUCHUS 3JIEMEHTA,
s, I's — MOMEHTBI MHEPIMU IUIOIAACH CEYEHHsI COOTBETCTBEHHO PACTSHYTOW M CHKAaTOH
apMaTypbl OTHOCHUTEJIBHO IIGHTPAa TSDHKECTH MPHUBEICHHOTO IONEPEYHOTO CEUCHHS
JIIEMEHTA;
o — xo3dduuueHT npuBeneHHUs apMarypel K craneduOpobeToHy, ompeaensieMblil 1Mo

dbopmyre

E
0=, (6.132)
Efbl

3nauenue | ompenensoT mo oOLMM IpaBHIaM pacueTa FeOMETPUUECKUX XapaKTEPUCTHK
CCUCHHI YIPYTUX DIIEMEHTOB.
MomeHT uHepuuH lred JOTYCKaETCS ONpenensTh 0e3 yuera apMaTyphbl.
3naueHus monyns aedopmaiuu cranepudpoderona Emi B dopmynax (6.130), (6.132)
NPUHUMAIOT PAaBHBIMHU:
- IPH HEMPOJIOJKUTEIIBHOM JICHCTBUN HArPy3KU

Ef1 = 0,85 En , (6.133)
- [IPH IPOAOJDKUTEIBLHOM JICHCTBUH HATPY3KH
E

Ew =Ep = 1+—(|) , (6.134)
b,cr

rie  @ber — npuHumaroT o CIIT 63.13330.2012.

Kecmkocmv cmaneguopobemonnozo 3 nemenma Ha yuacmke ¢ MPEeUUHAMU 6

pacmanymoil 3one.

6.2.26 XKectkocTh cTanepuOpOOETOHHOIO 3JeMEHTa Ha Yy4acTKax C TpeUMHaMu B
pAacTSIHYTOM 30HE OMPEAEISAIOT C YYETOM CIEIYIOIIMNX IMOJIOKEHUMN:

- ceueHus nocie 1ehopMUPOBaAHUS OCTAIOTCS MIIOCKUMU;

- HanpsDKEeHUs B cTasiepuOpoOeToHe CKATOM 30HBI OMPEIETISAIOT KaK JIJIsl yIIPYTroro Tena;

- HamipsDKeHHUs B cTaneuOpoOeToHe pacTIHYTOM 30HBI B CEYEHHH C HOPMAJIbHOM
TPELIMHON OMPENEISAIOT C YYETOM HEJIMHENHBIX CBOMCTB;

- paboTy pacTsHyTOro cranedudpoOeToHa HA y4acTKe MEXAY CMEXHBIMA HOPMAaTbHBIMU
TpelMHAMU YYUTHIBAIOT TOCPEACTBOM KOA(PPUIIMEHTA s.

KectkocTh cranehudpodeToHHOr0 nMeMenTa D Ha ydacTkax ¢ TpelmIMHAMH OMpPEAesSioT
o popmysie (6.130) u mpuHUMAIOT He OoJIee )KECTKOCTH 0e3 TPEIIHH.

3HayeHne Monyns AeopMmanuu cxaroro crajaeguOpodberoHa Efp1 MpUHUMAOT paBHBIM
3HAYCHUIO TIPUBEACHHOTO MO fedopmanuu E red , oripeaensemoro mo hopmyse

fb,ser

Ews =Efored = , (6.135)

€ fb1,red

B KOTOPO#l 3HAYCHHSI OTHOCHUTENIBHBIX JIe()OPMALIHiA Efb1,red TPHHUMAIOT PABHBIMHU:
- TIPH HETIPOIOJDKUTEIIEHOM JISHCTBUU HATPY3KH &fv1red = 0,0015;
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- IPU IPOAOIDKUTENBHOM JieiicTBun Harpy3ku — o CII 63.13330.2012 (tabmuma 30).
3Hauenne Moayns nedopmanum pactsaHyToro cranedudpoderona Efn mnpuHUMAOT
pPaBHBIM 3HAYEHUIO IPUBEICHHOTO MOAYIs nedopmanuu Efmtred , Ompeaensemoro mo ¢popmyie

R S
Eprreg = — (6.136)

fbt2
TZIe €tz — NpeAeTbHBIE OTHOCUTENbHBIE NedopManuu cTaneGuOpoOeToHa NpU pPACTSHKEHUH,
IIpUHUMaeMbIe 110 5.2.9.

MOMEHT WHEpIUK MPUBEICHHOTO MOMEPEYHOT0 CCUCHHS DIIEMEHTA lred OTHOCHUTEIIEHO €T0
LEHTPA TSKECTU OMPEILIISAIOT C YUETOM:

- IUTOIIA/IA CeYEHUs cTanepuOpoOETOHA CIKATOM 30HBI;

- IUIOIIAN CeYEeHUsl cTaneuOpoOeTOHA PACTSIHYTOM 30HBI C YCIOBHBIM KO3 PHIIHEHTOM
MpUBEIEHUS K cTaiepruOpoOEeTOHY C)KaTON 30HBI Ot |

- IUTOIIAJM CEUEHHs] CXKATOM apMaTypbl ¢ KO3(QQHUIMEHTOM IPHUBEICHUS apMaTypbl K
ctaneuOpoOETOHY CKATOM 30HBI Osi;

- IUIOIIAJM PACTAHYTOH apMaTypel C KOI()(OUIMEHTOM TPUBEACHUS apMaTypbl K
ctaneuOpoOEeTOHy CKATOU 30HBI Os2.

’
lrea =T + i Qg + 1 -0 + g -0y, (6.137)

rae li, lfot, ls, I; — MOMEHTBI HMHEpUMH IUIOINAJEH CEYCHUS COOTBETCTBCHHO CXKATOH H

pacTsiHyTOM 30HBI cTaneduOpoOeToOHa, PACTSIHYTOM M CKATOW apMaTypbl OTHOCHUTEIBHO
IEHTPA TSHKECTU TPHUBEICHHOTO TIONIEPEYHOTO CCUCHUSI.

3nauenus lit, ls, |; onpenensror mo oOmWUM NIpaBuUiIaM CONPOTHBIECHUS MAaTEPHANIOB,

NPUHUMAsI PAaCCTOSIHUE OT HauboJiee CKATOTO BOJIOKHA CTaleduOpoOEeTOHA 10 IIEHTpa TAKECTH
MIPUBEICHHOTO TOMIEPEYHOT0 ceueHus Oe3 ydera craneguopoOeToHa pacTSIHYTOW 30HbI (PUCYHOK
21); mist u3rudaeMbIX JIEMEHTOB

Yem = Xm, (6.138)

I7I€  Xm— CPeAHss BBICOTA CXKAaTOW 30HBI cTanepuOpoOeTOHa, YUNUTHIBAOLIAs BIUSIHUE PaOOTHI
pactsinyToro craneduOpoOeToHa MEXIy TpeIIMHAMH U ompejensemas corjiacHo 6.2.27
(pucyHok 21).
3HaueHus |y U Yem oONpenensoT Mo OOUIMM MpaBWJIaM pacyeTa TI'€OMETPUUYECKUX

XapaKTEePUCTHK CEYCHUHN YIPYTUX 3JI€MEHTOB.
3HaueHusl yCJIOBHOTO kod(dduimeHnTa npuBeaeHus crane@uopoOeToHa pacTIHYTON 30HBI

Ofbt 1 KOA(PGHUIMEHTOB MPHUBEIECHHUS apMaTypbl K CTanepuOpPOOETOHY Os1 U Os2 OMPEIEISAIOT MO

6.2.29.

6.2.27 Ins m3rubaeMbIX 3JIEMEHTOB MOJOXEHHE HEHTpalibHOW ocH (CpedHsisi BBICOTA

CKaToM 30HBI CTaIePUOPOOETOHA) ONIPENIETISIOT U3 YPABHEHUS

Stho = Oy Soo + sy - Sgp — 0y * S, (6.139)
rae Sto, Stoto, Sso ©S,, — CTaTHYECKHE MOMEHTBI COOTBETCTBEHHO CXKATON ¥ PACTSHYTOH 30HBI

ctaneudpobeToHa, pacTIHYTOM U CKAaTON apMaTypbl OTHOCUTEIBHO HEUTPaIbHON OCH.
st IpAMOYTOJIBHBIX CEYEHUH C PaCTAHYTOM U CKAaTOM apMaTypoOU BBICOTY C)KaTOM 30HBI
OTIPENIETISIOT 1Mo (hopmyIie

h , , a' '
Xm_l (2 ' \/(lvls'a52+“s'asl+afot)2+(1_afbt)'(2“s'0'52+2|~ls'0'sl'h+afot)_(}1~s'a52+|~ls'asl+afbt)1
— Wbt 0
(6.140)
o A
g
b- 0 "o

48



CII 360.1325800.2017

/
= AS Olsq €m Gfb=8jbEfb,red
L] e ™
S S G_g{ = 8"5‘ Es
Ab -] M ;TT\
1S
=
~
1
Ay
- e & Os=Esm Esred
A s Emn R fb12,ser

1- YPOBE€HBb HCHTPA TAXKECTHU IMOIIEPEUYHOI'O CCUCHUA

Pucynok 21 — IlpuBeieHHOe NONepeYHOE CEYEHUE U CXeMA HANPSIZKEHHO-
ne¢popMHPOBAHHOIO COCTOSIHUS JIEMEHTA ¢ TPEIUHAMM VIS pacyeTa ero mno
aedopManusaM NpH AeMCTBUM U3rMOAIONIEr0 MOMEHTA

JUis BHELEHTPEHHO CXKaTbIX M BHEIEHTPEHHO PACTSAHYTBIX JJIEMEHTOB I10JIOKEHHE
HEUTpaJIbHOU OCH (BBICOTY CXKATON 30HBI) ONPEAEISAIOT U3 YPAaBHEHUS

’
Lo + 0y Do +0sp - 5o T 0y - 15

(6.141)

yN = P H
Sitoo F Oy Spprg +0gp + Sgp +0g - S

A€ YN — pacCTOSIHUE OT HEWUTpaJbHOW OCH /10 TOYKHM MPUIOKEHUS TPOJIoJbHOU cuibl N,
OTCTOSIIIIEH OT LEHTpPa TSKECTU IMOJHOTO cedeHus (0e3 ydera TpelldH) Ha PAacCTOSHHUH

M.

N

lioos Tintor Veos Deor Sthor Stror Ssor Sep — MOMEHTBI  MHEPLIMM W CTaTHYECKUE MOMEHTEI

eo =

COOTBETCTBEHHO C)KaTOW M pacTAHYTOH 30H craneduOpoOeToHa, pacTSIHYTOM M CHKaToil

apMaTypbl OTHOCUTEIBHO HEUTPaIbHOU OCH.

JlonyckaeTcss [UIsl 2JIEMEHTOB MPSMOYTOJIBHOIO CEUYEHHUS BBICOTY CXXATOW 30HBI IIPU
neiictBum usrudaroumx MoMmeHToB M u npoponbHO# cuitbl N onpenensats no popmyiie

X =Xy £red N (6.142)
Ared M
€  Xm— BBICOTA CXKATOM 30HBI M3rMOAEMOro 3JIEMEHTa, onpeaesnseMas mo Gopmymnam (6.139),

(6.140);
Ired, Ared —MOMEHT MHEPIMHM M IUJIOLIAAb IPUBEIACHHOIO IONEPEYHOI0 CEYEHUs,
orpeJiesiieMble IS TIOJIHOTO ceueHus (0e3 yuera TpemyH).
3HaueHUs] FeOMETPUUECKUX XapaKTEPUCTHK CEUEHHS AJIEMEHTa ONpPEIENSIOT MO OOUIMM
IIpaBUJIaM pacyeTa CEYEHUs YIPYIHX JIEMEHTOB.
B dopmyne (6.142) 3HaK «UTFOC» MPUHUMAIOT TIPH CKUMAFOIIEH, a 3HAK «MUHYC» TpHU
pacTArMBAIOLLEH ITPOJOIBHOM CUIIE.
6.2.28 )KectkocTh  mM3TMOaeMbIX  CTAIe(PUOPOOCTOHHBIX  BJIEMEHTOB  JIONyCKaeTCs
orpenenaTh no ¢popmyse
D =E; red Asz(hg =X ) » (6.143)
I7I€ Z— pacCTOSHHME OT ILIEHTpa TSDKECTH PACTSIHYTOM apMarypbl 10 TOYKH MPUIIOKEHUS
PaBHOJECHCTBYIOLIEN YCUIIMMA B CKAaTOM 30HE.
s >neMeHTOB MPSMOYTOJBHOTO CEYEHHUs NMPH OTCYTCTBHM (MU 0e3 ydera) cHKaToi
apMaTypbl 3HaUEHHE Z ONPEAEISIOT 1Mo popmyie
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2=h, —%xm. (6.144)

JJ1s1 5IEMEHTOB MPSIMOYTOJILHOTO, TABPOBOTO (C MOJIKOHM B C)KAaTOW 30HE) M JABYTaBPOBOTO
MIOTIEPEYHBIX CEUCHUI 3HAYCHUE Z A0NyCKaeTcs npuHUMaTh paBHbiM 0,8ho.

6.2.29 3nadenne yciaoBHOTO Kod(dduimenta npuBeaeHus craaeduOpoOeToHa pacTIHYTON
30HBI CEUYEHHS K CTaneduOpoOEeTOHY CKaToil 30HBI NMPUHUMAIOT C YYETOM XapakTepa ero
neOpMHUPOBAHUS TIPU PACTSHKCHUH PABHBIM

E
fbt,red
Oy =— (6.145)
E
fb,red
3HavyeHuss KO3()(PUIMEHTOB MpHBENEHHUS apMaTypbl K cTaneuOpoOETOHY NPUHUMAIOT
PaBHBIMHU:
- ISl CKaTOU apMaTyphl

E
Oy =——: (6.146)
Efb,red
= IJIsd paCTHHYTOﬁ apMaTyphl
E
Oy = —E“ed , (6.147)
fb,red

rae Efored U Efotred — onpenenstoT mo 6.2.26;
Esred — mpuBeneHHBIM MOAyNb JAedopManuy pacTSIHYTOW apMaTypbl, ONpEAeNseMblil C
Y4ETOM BIUSHHUS pPabOThl PACTIHYTOro crajie@uOpoOeToHa MeXAy TpelMHAMU I10
dbopmyite

Ey o = 5 (6.148)

S

3HaveHus ko3 duumenTa s omnpenenstor no popmysie (6.125).

JomyckaeTcsi MpUHUMATh s = 1 U, CIIEIOBATEIBHO, Ols2 = Osi. LIpH 3TOM, €Clii YCIOBHE
(6.126) He BBINONHSETCS, pacueT IPOU3BOJAT C YUETOM KO3 PUIUEHTA s, ONPEAETIIEMOTO 110
hopmyre (6.125).

6.2.30 ITporu6Gsr craneduOpPOOSTOHHBIX JJIEMEHTOB MOXHO OINPEACIATh IO  OOIIHM

r
HEMOCPEJCTBEHHO M3TMOHBIX JKECTKOCTHBIX XapakTepucTUK D myrem 3aMeHbl ynpyrux
M3TMOHBIX XapaKTepUCTHK El B pacueTHBIX 3aBUCHMOCTSIX Ha yKa3aHHbIE XapakTtepuctuku D,
BBIYHCIIIEMBIE 110 (OPMYIIaM, IPUBEAEHHBIM B 6.2.24 1 6.2.28.

[Tpu coBMeCTHOM NE€HCTBUU KPAaTKOBPEMEHHOM U JJINTENBHON HArpy30K IMOJHBIA MPOruo
3JIEMEHTOB 0€3 TPEILIMH U C TPEIIMHAMU B PACTSIHYTON 30HE ONpPENeNsioT IIyTeM CYMMHPOBAHU S
MPOTHOOB OT COOTBETCTBYIOIIMX HArpy30K MO aHAJIOTHH ¢ CYMMHPOBAHUEM KPUBHU3H 10 6.2.23,
NpUHUMAs! KECTKOCTHbIE XapaKTepUCTUKH D B 3aBHCHMOCTH OT NMPOJOKUTENIEHOCTH IeHCTBUS
paccMaTpuBaeMOM Harpys3KHu.

JlomyckaeTcst Ipu ONpeAeIeHUN ) KECTKOCTHBIX XapaKTepUCTUK D 371eMEeHTOB ¢ TpeluHaMu
B PACTSHYTOU 30HE MPUHUMATH KOdPGUIIMEHT Ys= 1. B 3TOM cirydae npu COBMECTHOM JCHCTBUU
KPaTKOBPEMEHHON M JJUTENbHOM Harpy3oK IMOJIHBI Nporu® u3rudaeMbIX 3JIEMEHTOB C
TPEUIMHAMHU OIPENENSIOT MyTeM CYMMHPOBAHHs MPOTUOOB OT HEMPOJOHKUTEIBHOTO JIeHCTBUA
KPaTKOBPEMEHHOW HAarpy3ku M OT IPOAODKUTEIBHOIO JACHCTBUS JIUTEIBHOM HArpy3ku ¢
Y4ETOM COOTBETCTBYIOIIMX 3HAUEHUH KECTKOCTHBIX XapakTepucTuk D, T. e. mogo6HO ToMy, Kak
3TO MPHUHSTO JJISl JJIEMEHTOB 0€3 TPEIUH.

o 1
IpaBujiaM CTPOUTCIIBHOU MCXaHUKH C HUCIIOJBb30BaAHHUEM BMCCTO KPHUBU3HBL (—
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Onpenenenne KpuBU3HBI CTa1e(UOPOOETOHHBIX 3J1EMEHTOB Ha OCHOBE HeJMHEHHOI
ne¢opMaAMOHHOI Mo1eJTH

6.2.31 [Tonayro kpuBH3HY cTanehuOPOOESTOHHBIX 3JIEMEHTOB Ha y4acTKax 0e3 TPEIIUH B
pPaCTSIHYTOM 30HE CeUeHHs omnpeneisioT mo dopmyne (6.127), a Ha ydacTKax ¢ TpEHNIMHAMHU B
pacTsAHYTOM 30HE ceueHus — o gopmye (6.128).

3Ha4yeHUs1 KPUBU3H, BXOIAMIUX B Gopmynsl (6.127) u (6.128), onpenenstor U3 pemieHUs
cucTeMbl ypaBHeHHH (6.46) — (6.48). IIpu 3TOM AJ1 3JIEMEHTOB C HOPMAJIBHBIMHU TPEUTUHAMU B
pacTAHYTOW 30HE HANPSHKEHHUE B apMaType, MePeceKaroieil TpeInHbl, ONPEACISIOT Mo GopmyIie

E. Ve -go
oy =—d 4, (6.149)

WY

rmue

1

V=% (6.150)
140,824
€

J
3JI€Ch  Esj,crc — OTHOCHTEIBbHAS ehopMalvs PacTSIHYTOW apMaTypbl B CEUCHUHU C TPEIIMHON
cpa3sy nociie 00pa3oBaHMs HOPMAIILHBIX TPCIIUH;
€j — YCpPCIHEHHAas OTHOCHTEIbHas JedopMaius pacTIHYTOH  apMmarypsl,
NepeceKaromieil TPEIUHBI, B pACCMaTPUBAEMO CTa/IMU pacueTa.

[lpu onpeneneHUH KPUBU3H OT HEMPOIOJDKUTEIBHOTO JCHUCTBHS HArpy3kd B pacyere
UCTIONIB3YIOT JUarpaMMbl KPAaTKOBPEMEHHOTO Je(OpMHpOBAHHUS CXKATOTO U PACTSIHYTOTO
cTaneduOpoOeTOHA, a IPU ONPEACICHUN KPUBU3H OT MPOJI0JDKUTEIBHOTO JICHCTBHS HArPy3KU —
qUarpaMMbl  JUTUTEIIHOTO  1eOpMUPOBaHUS  cTaneduOpodeToHa ¢ pacueTHBIMHU
XapaKTEPUCTHKAMH IS TIPEACTbHBIX COCTOSIHUN BTOPO TPYIIIIBI.

JIJist 9acTHBIX CITydacB JEHCTBUS BHEIIHEW HArpy3kd (M3ru0 B JBYX IIOCKOCTSX, U3THO B
TJIOCKOCTH OCH CHUMMETPHH TMOMEPEYHOr0 CEUYEHHUS DJIEMEHTA W T. I.) KPUBU3HBI, BXOJSIINE B
dbopmyisl (6.127) u (6.128), onpenensioT U3 pelieHns CUCTeM YpaBHEHUHN, yKa3aHHBIX B 6.1.20 —
6.1.23.

7 IlpeaBapuTeIbHO HANIPSIAKEHHBbIE CTAJe(pHOPOsGeTOHHbIE KOHCTPYKIUH
7.1 IlpeaBapuTe/ibHble HANPSIZKEHUS] APMATYPbl

7.1.1 IlpenBapuTenbHble HaNpsDKEHUS apMaTypbl Gsp npuHUMaioT He Oonee 0,9Rsn s
ropsilYeKaTaHOH ¥ TEPMOMEXAHWUYECKH YIpOUYHEHHOW apmartypbl u He Oomee 0,8Rsn s
X0JI0HOAe()OPMUPOBAHHOM apMaTyphl U apMaTypHBIX KaHATOB.

7.1.2 Tlpu pacdere NpeaBApUTEIBHO HANPSHKEHHBIX KOHCTPYKIMU CIEIyeT YYHUTHIBATH
CHW)KCHHE NIPEABAPUTENBHBIX HANPSIKEHUM BCIECICTBUE NIOTEPh IPEABAPUTEIBLHOIO HANPSKEHUS
— JI0 TIepeIaur YCUJIMI HaTsHKEHUS Ha cTaieuOpoOeToH (MepBhie MOTEPH) U TOCIEe Mepeaadn
YCWIIHS HAaTsDKEHUS Ha cTasiepuOpoOeToH (BTOpHIE TOTEPH).

[Tpu HaTsKEHUM apMaTyphl Ha YIIOPHI CIeyeT YIUTHIBATh:

- IepBbl€ TOTEPU — OT peJaKcaly TMpeABapUTEIbHBIX HANpsSHKEHUH B apmaTtype,
TEMIIepaTypHOTo Mepenaaa npyu TepMUIecKoi 00paboTke KOHCTPYKLUH, TeopMallii aHKEpOB U
nedopmaruu GopMmsl (YIopoB);

- BTOpBIE MIOTEPU — OT YCATKHU U MOJI3YyUeCTH cTanedudpoOeToHa.

[Tpu HaTsKEHUH apMaTyphl Ha cTaaepuOPOOETOH CIeayeT YUUTHIBATh!

- IEpBbIe MOTEpU — OT JieopMallMi aHKEPOB, TPEHUS apMaTypbl O CTEHKH KaHAJIOB WJIN
MOBEPXHOCTh KOHCTPYKIUU;

- BTOpBIE MTOTEPH — OT peJlaKCallly MpeIBapUTEIbHBIX HAPSHKEHUN B apMaType, YCalku U
noysydectu craiedudpodeToHa.

7.1.3 [loTepu OT penakcaliy HaIpsHKEHUH apMaTypbl AGsp1 ONIPEACIISAIOT MO (GOPMYIIaM:
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- 11t apMatypsl kiaccoB A600 — A1000 npu criocobe HaTSKEHUS:

MexaHnueckoM — Acspr = 0,1osp — 20 ; (7.1)
3JIEKTPOTEPMUIECKOM — AGsp1 = 0,0305p; (7.2)
- uist apMatypsl kiaccoB Bp1200-B,1500, K1400, K1500, K1600 mpu criocobe HaTsHKEHUS:
Gsp .
MEXaHHYECKOM — AG gy = (0,22 5 0,1) o4 (7.3)
s,n
IEKTPOTEPMUUECKOM — AGsp1 = 0,0505p. (7.4)

3neck Gsp , MIla, npuaIMaeTcst 6€3 MoTePb.

[Tpu oTpuLIaTeNbHBIX 3HAUCHUSAX AGsp1 IPUHUMAIOT Acspr = 0.

[Tpu Hanmuuuu GoJjiee TOYHBIX AAHHBIX O PEJaKCallid apMaTyphl IOMYCKAeTCs MPUHUMATD
WHBIC 3HAUCHHS [TOTEPh OT PEJIaKCAIIHH.

7.1.4 Tlotepu Acsp2 OT TemneparypHoro nepenaaa at, °C, onpenensemMoro Kak pa3HocCTb
TEMIIEPATyp HATSHYTOW apMaTyphbl B 30HE HArpeBa W YCTPOMCTBA, BOCIIPUHUMAIONIETO YCHIIUS
HATSDKEHHSI TP HarpeBe cTaneudpoOeToHa, MPUHUMAIOT PABHBIMH

AGspZ = 1,25At (75)

[Ipy OTCYTCTBMM TOYHBIX JAHHBIX [0 TEMIIEPATYPHOMY TIepenany JOIMycKaeTcs
npuHumath At = 65°C.

[Ipu nHamuuuu OoNiee TOYHBIX JAHHBIX O TeMIepaTypHOil 00paboTKe KOHCTPYKIIHMH
JIOITYCKAeTCs MPUHUMATH MHBIC 3HAYCHHSI IOTEPh OT TEMIIEPATYPHOTO Tepenaia.

7.1.5 Tlorepu ot nedopmanuu crambHOU (HOpMBI (YIOPOB) AGsp3 MPH HEOJHOBPEMEHHOM
HATSDKEHUH apMaTypsl Ha (opMy ompenessiroT mo Gpopmyie

n-1 Al
A65p3=—'T ES ' (76)

rae N — 9uCio CTep)KHEH (TPYIN CTEepKHEH), HATATMBAEMBIX HEOJHOBPEMEHHO;
Al — cOnmxeHre yrmopoB 1O JIMHHM JCHCTBHS YCWIHMS HATSDKCHUS apMaryphl,
orpeensieMoe U3 pacuera aepopmanuu GOpMbI;
| — paccTosiHEe MEX Y HAPYKHBIMH TPAHSIMU YIIOPOB.
[Ipy OTCYTCTBMM JaHHBIX O KOHCTPYKIMH (OPMBI M TEXHOJOTHH H3TOTOBJICHHUS
JoryckaeTcst mpuHUMaTh Acosps = 30 MIa.
[Tpu >7eKTpOTEpPMHUUYECKOM CIIOCOOE HATSHKEHHMsS apMaTypbl MOTepH OT jAedopMaiuu
($hOpMBI HE YUHUTHIBAIOTCS.
7.1.6 [lorepu oT nedopMaly aHKEPOB HATSKHBIX YCTPOWUCTB AGsps NMPH HATSKEHUH
apMaTypbl Ha YIIOPbI ONPEAETSIOT 1o Gpopmyiie
Al

chsp4 = |_

rne Al — oGxaTre aHKepOB WM CMEIICHUE CTEPIKHS B 3)KMMaX aHKEPOB;
| — paccrosiHue MeX Ty HAPY)KHBIMU TPAHIMHU YIOPOB.

[Ipy OTCYTCTBHHU JAHHBIX JOMYyCKaeTcsi pUHUMATh Al = 2 M.

[Ipu snekTpoTepMUYECKOM CHOCO0€ HATSHKEHHUS apMarypbl IMOTepU OT jAedopmanuu
AQHKEPOB HE YUUTHIBAIOT.

7.1.7 Ilpu HaTsHKEHUW apMaTypbl Ha cTtanedudpoOeToH notepu oT aedopMaliid aHKepOB
HATSKHBIX YCTPOUCTB AGsps onpenesstor o gopmyie (7.7), B koropoi npuaumarot Al = 2 mm,
a TOTepU OT TPEHHUS O CTEHKH KaHAJOB WJIM IMOBEPXHOCTb KOHCTPYKIUHU OIPENENSIOT IO

dopmyne

Es, (7.7)

(7.8)

1
Acgp7 = (1~ JREAE )Osp
IIe € — OCHOBaHWE HATYPalbHBIX JOrapu(MoB;
®, 0 — Kod(hPuIMEHTHI, onpeaeseMbie o TadauIe 5,
X — IJIMHA y4acTKa OT HaTsSYKHOTO YCTPOMCTBA JO PACYETHOTO CEUEHHUS, M;

0 — cyMMapHBIi yros oBOpOTa OCH apMaTyphl, paj;
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MIpeIBapUTENIbHbBIC HAMIPSHKCHUS apMATYPhl Gsp IPHHUMAIOTCS 0€3 MOTepb.
Tadonungas

3HaueHus1 KO3PPUIUSHTOB IS OTPEICIICHUS
HIOTEPb OT TPEHUS apPMATyPhI

O, VISl apMaTyphl B BUJIC

Kanan ninm IMOBCPXHOCTDH

CTEpIKHEU
o MTYYKOB,
MIEPUOTUYECKOTO
KaHaTOB
npoduiis
1 Kanan:
- ¢ METAJUTMYECKOMN MOBEPXHOCTHIO 0,0030 0,35 0,40

- co cranedudpoOeTOHHOH
MMOBEPXHOCTHIO, 00pa30BaHHBII
KECTKUM KaHaooOpa3oBaTesieM 0 0,55 0,65

- co cTanepuOpoOETOHHOU
MMOBEPXHOCTHI0, 00pa30BaHHBIN
rHOKHUM KaHaJI000pa3oBaTesieM 0,0015 0,55 0,65

2 CranedubpoOeTOHHAS TOBEPXHOCTH 0 0,55 0,65

7.1.8 Ilorepu ot ycaaku ctanedhudpodeToHa AGsps MPU HATSHKEHUU apMaTypbl Ha YHOPBI
OTIPEACIISIOT 1O hopMyIie
AGspS = Efb,sh - Es, (7-9)
rae  &msh —AedopManuu  ycagku — craneuOpoOeToHa, 3HA4YEHHs]  KOTOPBIX  MOXHO
NpUOIMKEHHO TPUHUMATh B 3aBUCUMOCTH OT KJIacca OETOHA-MaTPHUIbl PABHBIMU:
0,0002 — nnst 6eToHa-MaTpuIibl KiaaccoB B35 u Huke;
0,00025 — myst 6eToHa-maTpuIibl Kiacca B40;
0,0003 — st 6eToHa-MaTpuIlbl KiaccoB B45 u Belte.

Jns  cranepubpoOeToHa, MOABEPrHYTOro TEIIOBOM 00paboTke mpu aTMOChEpHOM
JABJICHWH, TOTepU OT Yycaiaku cranedudpodeTroHa Acsps BeUUCIAOT 1m0 dopmyne (7.9) c
YMHOXXEHHEM TMOITYYSHHOTO pe3yabTaTa Ha Ko uiueHT, paBuslii 0,85.

[Torepu or ycaaku cranepuOpoOeroHa ACsps NpU HATSDKEHWHM apMaTypel  Ha
cranepudbpodbeToH ompenensitoT 1o gopmyne (7.9) ¢ yMHOKEHHEM TMOJYYEHHOTO pe3ysbTaTa
HE3aBUCHMO OT YCIIOBH TBepJeHUs cTanepudpodeToHa Ha ko3 duiment, paBusii 0,75.

HomyckaeTcsi moTepu OT ycaakud craineduOpoOeToHa ompenensTh 0ojiee TOYHBIMU
METO/IaMHU.

7.1.9 Tlorepu ot mon3ydecTH cranedudopodeToHa AGsps OMPEACIISIOT 10 Gopmyrie

AG, 5 = 0,8-00- @y ¢ * G gy , (7.10)

2
Bl 108-0,,)

red

I+a-pg,l 1+

rae  Qber — KOXPGUIMEHT TOJByYeCcTH OeToHa-MaTpullbl, ompenenseMbiii cormacHo CII
63.13330.2012;
Gfbpj — HaIIpsDKEHUs B cTanehuOpoOeToHe HA ypOBHE IIEHTpa TSHKECTH paccMaTpuBaeMoit
J-¥ TPYIIIBI CTEPIKHEN HApSraeMol apMaTyphl;
Ysj — pacCTOSHHUE MEXJy IEHTpaMH TSDKECTH CEUYEHHUS paccMaTpUBAaeMOW TPYIIIbI
CTep)KHEH HaIpsiraeMoi apMaTypbl ¥ IPUBEICHHOTO MOTIEPEYHOTO CEUSHHSI AIIEMEHTA;
Ared, lred —mIomane NPUBEAEHHOTO CEUEHHs] 3JIeMEHTa U €€ MOMEHT HHEpLIHHU
OTHOCHTEIIFHO [IEHTPA THKECTH TPUBEICHHOTO CEYCHUS;
Uspj — KoappurrieHT apmupoBanus, paBHbIN Aspj/A, Te A 1 Aspj — TUTOIIATU TIOTIEPEYHOTO
CEUeHMs DJIEMEHTAa M PAacCMaTPUBAEMOW TPYNIBI CTEp)KHEH HampsraeMoi apMmarypsl
COOTBETCTBEHHO.
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Jns cranepubpoOeToHa, MOABEPrHYTOrO TEIUIOBOW 00paboOTKe, MOTEpU OT MOJI3YYECTH
BEIYHUCIISAIOT 10 (hopmyrne (7.10) ¢ yMHOKEHHEM TOIYyYEHHOTO pe3yibTaTa Ha Kod(pQuImeHt,
paBHblii 0,85.

JlomyckaeTcst moTepu OT Moi3ydecTd craieguOpodbeToHa ompenensarbs 0osee TOYHBIMU
METOaMH, YYUTHIBAIOIIUMHE BIUSHIE (PUOPOBOTO apMUPOBAHHUS.

HanpsikeHus: Gropj ONPEAENAIOT MO MpaBWilaM pacueTa yNpyrux MaTepHajoB, IMpUHUMAs
IPUBEJICHHOE CEYEHHE DJIEMEHTa, BKIIOYAlollee IUIOIAAb CedeHus cranepudpoberoHa u
IUIONIa/lb CEYEHMs] BCEH MPOJOJIBHOM apMaTypbl (HampsraeMoll M HEHanpsAraemMon) c

E
K03 PHUIIMEHTOM MPUBEACHUS apMaTyphl K cTanedudpodeTony o = —-, cormnacHo 7.1.10.
fb
[Tpu ommpj < 0 mpuauMaeTcs Acsps = 0 11 Acsps = 0.
7.1.10 ITonHple 3HaYEHUS TIEPBBIX MOTEPH MPEABAPUTEIHHOTO HAMPSHKEHUS apMaTyphl (110
7.1.3 — 7.1.6) onpenensitor o popmyie

AGSp(l) = ZAGSpi ) (711)
|

rie | — HoMep MOTepb MPEABAPUTEIILHOTO HAIPSKECHHUSL.
Ycunre mpenBapuTeIbHOrO 0O0XKaThs cranedudpoOeToHa C y4eTOM IEPBBIX IOTEPh
OTIPEACIISIOT 1O hopMyIie

Py = %(Aspj 'Gsp(l)j) , (7.12)

rae  Aspj 4 Osp)j — IUIOIMIAAb CEYCHHUS |-ii TPYIIbl CTEp)KHEH HampsracMoil apMmarypsl B
CEYEHHUH DJIEMEHTA W MPEABAPUTEILHOE HAMPSHKEHHE B TPYIIIE C YIETOM MEPBBIX MOTEPh
OIPEAEIISIIOT 10 (hopMyJIe

Osp(1)j = Ospj — ACsp(v)j , (7.13)

3IeCh Ospj — HAYAIbHOE IMPEABAPUTEIILHOC HAMPSHKEHHE PacCMaTPUBAEMOW TPYIIIBI
CTEpI)KHEH apMaTyphl.

[ToHbIe 3HAUCHHMS TIEPBBIX W BTOPBIX MOTEPH TPEIBAPUTEIHHOTO HAMPSIKEHHUS apMaTyphl

(mo 7.1.3 — 7.1.8) onpexensitot o Gopmyse

AGSp(Z) = ZAGspi . (714)
|

VYcumre B HanpsAraeMoi apMaType ¢ YUETOM MOJTHBIX TIOTEPh OMPEIEIIAIOT M0 (HopMyIre
Fo) = %(ASpj “Ggp(2)j) (7.15)

Tae  Osp@)j = Ospj — ACsp(2) -

IIpy pOEKTUPOBAHMM KOHCTPYKLMM IOJIHBIE CyMMAapHbIE ITOTEPH AGsp(2)j Il apMaTyphl,
PAacIoIOKEHHOM B PAaCTSHYTOH MPH SKCIUTyaTallud 30HE CEYeHUs JIeMeHTa (OCHOBHOI paboueit
apMmartypsl), ciaeayer npuHuMath He Mmenee 100 MITa.

[Tpu onpeneneHuM ycuiius NpenBapUTENbHOT0 o0xatus cranepudpobeToHa P ¢ ydeTom
MOJIHBIX TIOTEPb HAIPSHKEHUN CIIeyeT YYUTHIBATh CXKMMAIOIINE HANpsKEHUS B HEHANpSATraeMoi
apMaType, YHMCIEHHO paBHbIE CyMME MOTEeph OT YCaJKHM U IMOJ3y4ecTH cranepudpoOeToHa Ha
YPOBHE 3TOH apMaryphl.

[Ipu ompeneneHuu ycuinii OOXKaTHsL C y4eTOM HEHAIpsraeMod apMmaTypbl Ha ypOBHE
HEHANpAraeMol apMmarypbl, IOT€PU OT MOJI3y4eCTH Ha 3TOM YPOBHE MPUHUMAIOT DPAaBHBIMU

G tps . .
AG s —— , THe ACspje — TIOTEPH OT MOJ3YYECTH I CTEPKHEH HANpATaeMOW apMarypel,
G top
Onmwkaiiied K paccMaTpUBaeMOW HEHAIpsraeMod apMmarype; GOfss M GOfop — HANpPSDKEHHS B
cranedudOpoOeTOHE HA YPOBHE paccMaTpPHBAEMON HEHANPATAEMON W HAMpATaeMON apMaTypbl
COOTBETCTBEHHO.
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7.1.11 IlpenBaputenbHble HAIPsOHKEHUS B cTaneuOpoOeToHe Gipp MPU Mepenavye yCHIus
npeIBapuTeNbHOT0 oOkatus P(1), ompenensieMoro ¢ y4eToM IMEpBBIX IOTEPh, HE JOJIKHBI
MPEBBIIIATH:

0,9Rfp — ecniu HanpsKEHUST YMEHbBILAIOTCA UM HE U3MEHSIOTCA MPHU ACHCTBUM BHEIIHUX
Harpy30K;

0,7Rsop — eciu HanpsiKEHUsT YBEIMYUBAIOTCS MIPU IEHCTBUU BHEIIHUX HATPY30K.

Hanpspxenus B craneguOpoOeToHE Gibp OMPENLIISIOT 10 hopMyIie

e -Vv+M-
G pop = Yo 4 o YEM Y, (7.16)
Aed Ired
rae  Pq)— ycunue npenBapuTebHOTO 00XKaTHSI C YYE€TOM MEPBBIX MOTEPh;

M — u3rubarmuii MOMEHT OT BHEIIHEH HArpy3K, NCHCTBYIOIIUN B CTaAWH OOKATHS
(coOCTBEHHBIN BEC IIEMEHTA);
Y — paccTOsIHUE OT LIEHTPA TSHKECTHU CEUEHUS 10 pacCMaTpUBAEMOT0 BOJIOKHA;
€0p — IKCHEHTPUCUTET YCWIMS P(1) OTHOCUTENBHO LEHTpa TSKECTH MPUBEICHHOTO
MIOTIEPEYHOT0 CEUSHHS AIIEMEHTA.

7.1.12 JInuny 30HBI IEpeauy MPeIBAPUTEIILHOTO HAMpsHKEHUS Ha crane@uopoOeToH s
apMartypbl 06e3 JTOTMOTHUTEIBHBIX aHKEPYIONINX YCTPOUCTB ONPEILIISIOT 110 hopMyJie

I, = O h (7.17)
Rbond “Usg
HO He MeHee 10ds u 200 mwm, a Ui apMaTypHBIX KaHATOB — Takke He MeHee 300 MMm.
B dbopmymne (7.17):
Gsp — [IpeIBApUTENbHOE HANPSHYKEHUE B HAIIPATAEMOI apMaType C YU€TOM MEPBbIX MTOTEPH;
Rbond — COIPOTHBIIEHHE CLEIUIEHUS HamlpsAraeMol apmarypsl ¢ cTanepuOpoOeTOHOM,
COOTBETCTBYIOII[EE TE€PENaTOYHON MPOYHOCTH cranedudpobeToHa U  ompenenseMoe
corjacHo 8.3;
As, Us — IIo11aib ¥ IEpUMETpP CTEPKHS apMaTyphbl.
[lepenauy mnpenBapUTEIbHOIO HANpsDKEHHUs C apMmaTypbl Ha  craieguOpobeToH
PEKOMEHAYETCS OCYIIECTBIATH IJIABHO.

7.2 Pacuer »3JIeMEHTOB TMpeABAPUTEIbHO HAMPSKEHHbIX CTAJe(puOPOOEeTOHHBIX
KOHCTPYKIMIi IO NPefAeJbHbIM COCTOSIHUSIM NEPBOM rPyNIbI

Pacuer mnpenBapuTe/lbHO HANPSKEHHBIX CTATe(UOPOOETOHHBIX 3JJI1E€MEHTOB IO
MPOYHOCTH
Obwue nonodicenus

7.2.1 Pacyer mnpeABApUTENbHO HAINPSDKEHHBIX AJIEMEHTOB TPOU3BOAAT S CTaaAuU
OKCIUTyaTallMy Ha ACWCTBUE U3THOAIONIMX MOMEHTOB M MOMEPEYHBIX CHJI OT BHEIIHUX HArpy30K
U JUIsL CTaJuu TpeJBapUTENbHOTO 00XaTus Ha JeWCTBUE YCHIMH OT NpeaBapUTEelbHOIO
HATSDKEHHS apMaTyphl M YCHIIMH OT BHEITHUX HATPY30K, JEHCTBYIOIIUX B CTaIUU OOKATHSL.

7.2.2 Pacyer mo MpOYHOCTH TNPEABAPUTEIBHO HANPSIKEHHBIX 3JEMEHTOB NpHU JEHCTBUU
U3rHOAIONIMX MOMEHTOB CIIEAYET MPOW3BOAMTH Ul CEUYEHWH, HOPMAIBHBIX K WX MPOIOJIEHOU
OCH.

PacueT 1o MpOYHOCTH HOPMAIIBHBIX CEUEHHWH B OOIIEM Cllydae TMPOHM3BOIAT HAa OCHOBE
HEJMHEWHOU nedopMannoHHONW MoIeH cornacHo 7.2.13 — 7.2.15.

HomyckaeTcsi pacueT CTanepuOpOOCTOHHBIX 3JIEMEHTOB MPSIMOYTOJBHOTO, TaBPOBOTO U
JIByTaBPOBOI'O CEYEHHUH C apMaTypoH, pacrolOKEHHOW y MEepHeHIUKYISIPHBIX K IUIOCKOCTH
u3ruba rpaHel sjaeMeHTa, MpU JCHCTBUM YCHWIMM B IJIOCKOCTH CHMMETPUU HOPMAaJbHBIX
CeueHHH MPOU3BOANUTEH Ha OCHOBE MPEENIbHBIX YCHIINH coraacHo 7.2.7 —7.2.12,

7.2.3 lna  cranmehuOpOOCTOHHBIX 3JIEMEHTOB, y KOTOPBIX TMpEAeIbHOE YCHIIUE 10
IPOYHOCTH OKA3bIBAETCS MEHbINE IMPEJeNbHOT0 YCHINS MO0 00pa30BaHUIO TPELIUH, IJIOLIA]h
CEUEHHUs TMPOJOJBHON pACTIHYTOW apMaTypbl NOJDKHA OBITh YBEIMUYEHA [0 CPAaBHEHUIO C
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TpeOyeMoll M3 pacdyera MO MPOYHOCTH HEe MeHee 4eM Ha 15% wiM JOobKHA YIOBIIETBOPATH
pacueTy o MPOYHOCTH Ha JIeWCTBHE MOMEHTa 00pa30BaHUs TPEIIMH.

7.2.4 Pacyer mpenHaNpsHKEHHBIX AJIEMEHTOB B CTaJWU O0XAaTHUA TMPOU3BOAAT Kak MIpU
BHEILIEHTPEHHOM CKaTUM YCWJIMEM TMpEeABAPUTEIHHOIO O0XKaThUsS B MPEICIIbHOM COCTOSHUU
coryacHo 7.2.10 — 7.2.12.

7.2.5 Pacuer mpeaBapUTEIbHO HANPSDKEHHBIX 3JEMEHTOB MO MPOYHOCTH MPH JCHCTBHU
MOTIEPEYHBIX CHJI (pacueT MO HAKJIOHHBIM CEYCHHMSIM) M MECTHOM JICHCTBUU HArpy3Kd (pacueTsl
Ha CMSTHE U MIPOJABIMBAHKE) CIIEYET IPOU3BOJUTH COTTIACHO yKazaHusMm 6.1.

7.2.6 Ilpu pacyere mpenBapUTENbHO HANPSHKEHHBIX 3JIEMEHTOB IO MPOYHOCTH CIIEIYET
VUUTBHIBATh BO3MOXHBIE OTKJIOHEHHS MPEABAPUTENBHOIO HANPSHKEHUS, OMpPEeesieMOoro
cormacHo 7.1.9, myrem yMHOXEHHMS 3HAueHHH Ospj (Wam ycunus oOxkarust Pj) s
paccMaTpuBacMOro J-ro CTEpXKHS WM TPYNIbl CTEP)KHEW HampsraeMoil apmarypsl Ha
KOA(UILIUEHT Ysp -

3HavyeHus KodpPpuureHTa ysp IPUHUMAIOT PABHBIMHU:

0,9 — nmpu GnaronpUATHOM BIMSIHUU TPEABAPUTEIHLHOTO HANIPSHKEHUS;
1,1 — npu HeONATONIPUSITHOM BIHMSIHUM [IPEABAPUTEIILHOTO HAPSIKEHUSI.

Pacuer mnpeaBapuTe/ibHO HANPSIKEHHBIX 3JIeMEHTOB Ha JelCTBHE H3rH0aommx
MOMEHTOB B CTA/IMH IKCILUIYaATAIUM 0 NpeaebHbIM YCHIUAM

7.2.7 Pacyer O TPOYHOCTH HOPMAIBHBIX CEUYEHUH CJIEIyeT INPOU3BOAUTH COTJIACHO
nonpaszaeny 6.1 ¢ yuetom 7.2.8 — 7.2.9. Ilpu stom B dopmynax nmoapazaena 6.1 o6o3HaueHus
miomanen cedenuss As U A, CIE€AyeT OTHOCUTh KaK K HaIlpAraeMod, TaKk W K HEHANpAraeMon
apmarype.

JlonmyckaeTrcsi IpUHUMATh Ui PacTSAHYTOH apMaTypbl C YCIOBHBIM NPEAEIOM TEKy4ecTH
HanpspkeHus Bole Rs, HO He 6onee 1,1 Rs B 3aBUCMMOCTH OT COOTHOIEHUS & U &R .

7.2.8 3HaueHUsT OTHOCHUTENBHOW AedopMany apMaTypbl PACTSHYTOH 30HBI Esel IPH
BBIYUCIICHUM 3HAYEHMs TI'PAaHUYHOM BBICOTBHI CKAaTOW 30HBI cTanepudpobeToHa ER cienyer
oTpeneNnaTh no GopMyIam:

- JUIsl apMaTypbl C YCIOBHBIM MPEIEIIOM TEKYUECTH

Ry +400 -0y,
Esel = =T
S
TJIe Gsp — MPeABAPUTEIHHOE HAMIPSDKEHUE B apMaType ¢ y4eToM Bcex moTepsb H ysp = 0,9, Mlla;
- JUIsl HEHAIpsIraeMou apMaTypbl ¢ PU3NYECKUM MPEIEIOM TEKYUECTH

R
=, (7.19)
ES
7.2.9 [lnsa  HampsraeMoil apMmaTrypbl, PpacHoJOXEHHOM B cCXaToil 30HEe, pacueTHOe
COIPOTUBIIEHUE CHKATUIO Rsc ClleTyeT 3aMEHNUTh HANPSKEHUEM Gsc, PABHBIM:
500 -Gy, —Tpu  ydere KoddduIMeHTa ycnoBHH PpaboOThl  cTanedubpoberoHa

vb1 = 0,9 (cm. 6.1.12);
400 -G, —TIPH Yb1 = 1,0.

(7.18)

Esel =

31ecrk 3HaueHUsI Gép npusoaiT B MIla.
3HAYCHUS Gy, OMPENEISIOT ¢ KoddduIHeHTOM Ysp = 1,1.

Bo Bcex ClIydasax HaAIpsPKCHUC Gsc IPUHUMAIOT HE ooiee Rsc .

Pacuer npeaBapurebHO HANPSKEHHBIX JIEMEHTOB B CTAaMU NPeIBAPUTEIbHOIO
o0xkaTusa
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7.2.10Ilpu pacuere »IeMEHTAa B CTaguM MPEIBAPUTEILHOTO OOXKAaTHUS YyCUJIHE B
HarnpsraeMoil apMaType BBOAWTCS B pacueT Kak BHEIIHSS MPONOJbHAS CHJIA, OIperessieMast 1o

dbopmyie
Np = (o5 —330) Al + G5y - Ap s (7.20)
rae Ap U Asp —momamd  CeYeHMs — HAmpsAraeMoM  apMaTrypbl,  PacloJOKEHHOU

COOTBETCTBEHHO B HanboJee 00)KaTol U B pacTAHYTOH (MeHee 00)KaToii) 30HaX CEYCHUS;
Gy U Osp — IIPEIBAPUTEIIBHBIC HANPSIKCHHS C y4ETOM HEPBBIX NOTEPb U KOd(duimenTa
Ysp=1,1 B apmarype ¢ mommaaeio cedeHns Ay 1 Asp .

7.2.11 Pacyer 1O TPOYHOCTH DBJIEMEHTOB MPSIMOYIOJIBHOTO CEYEHHUS B CTaJAUU
IpeBapUTENBLHOIO 00KATUS POU3BOAT U3 YCIOBUS

h—x , ,
N, e, <Rg-b-x-(h —O,5x)—bet3~b-(h—x)(7—a)+Rsc -Al(hy—a’), (7.21)

II€  €p —pacCTOSIHME OT TOYKHM NPUIIOKEHHUS MPOAONbHOM cuibl Np ¢ yd4eToMm BIUSHMS
nmirubatonero MoMmeHTa M OT BHeEImHEW Harpy3kd, JACUCTBYIOIIEH B CTaauu
U3roToBlIeHUsT (COOCTBEHHas Macca OSJEMEHTa), N0 ILeHTpa TKECTH CeYEHUs
HEHaANpsraeMoi apMaTypbl, PaCTIHYTON WJIM HAUMEHEe CHKAaTOH (IPHU MOJHOCTBHIO CKATOM
CEUYCHHUH DJIEMEHTA) OT 3TUX YCHIIH# (PUCYHOK 22), onpezensemMoe 1o Gopmysie

—epp +0,5h-ak- (7.22)

p

€p

3lIECh €0p — PACCTOSTHUE OT TOYKU MPHIOKEHHs CHibl Np 710 IEHTpa TSKECTH CEUYCHUS
DIIEMEHTA;

Ry — pacdyerHOoe CcONpOTUBJICHUE CTalePuOPOOETOHA CXKATHUIO, NPUHUMACMOE I10

CIT 63.13330.2012 mo nuHEHHOW WHTEPIOJSIAKA KaK JUIsl Kiiacca craneduOpodeToHa 1mo

IIPOYHOCTU Ha CXKaTHe, YUCIEHHO PABHOTO MEpeJaTO4YHOM MPOYHOCTH cTanedudpodeToHa

Riop;

Rfbts — pacueTHOe COINpPOTHUBIEHUE CcTaleuOpoOeTOHa PACTSHKEHUIO, NPUHUMAEMOE I10

JUHEWHOW WHTEPHOJAIMM 1O Tabiuie 2 Kak s Kjacca cranedudOpobeToHa Mo

OCTAaTOYHOM MPOYHOCTH HA PACTSHKEHUE, YHCIEHHO PaBHOTO MEpeNaTOYHOM MPOYHOCTH

cranepuOpoOeTOHa Ha pacTsikeHUE Ritp;

Rsc — pacueTHOe COMPOTHBIICHHE HEHAIpsraeMoil apMaTyphl CXKaTHIO, MPUHHUMAaeMoOe B

CTaJuu IpeaBapuTenpHoro ooxarus He Oonee 330 MIla;

A — IIOIa/Ib CEYEHHs HEHANpAraeMol apMaTyphl, paclojIoKeHHOH B Hamboee cxKaToi

30HE CEYCHUS JIEMEHTA.

BeicoTy cxaroif 30HBI cTaneduOpoOeToHa ONpenessaioT B 3aBUCUMOCTH OT 3HAueHHs &g,

Rs , rme Rs —
S

pacyeTHOE CONPOTUBIIEHUE PACTAHYTON HeHanpsAraeMoil apMatypsl As , 1 w2 = 0,003:

onpenensieMoro no ¢opmyne (6.1) ¢ TMOACTAaHOBKOW B HEe 3HAYEHUS g =

npH & = hl < &g (pucynox 22) mo popmyine
o

X = Np+Rs'As_Rsc'A';+bet3'b'h

X 7.23
(Rp, +Rps) b (729

pH & = hi > &g 10 hopmyne
o
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Np+Rs"A§'1+&R_Rsc"o%’Jerbts‘b'h
X = e A (7.24)
(Rip + Rppg) - b+ — ==+
hy1-&g)
. b i
Rp R4l S g
N, —— =7
—ie = —_—— //“/‘/
R bx
J T HRewben < =
S
H R,
e S
R TR i O
b

bt

Pucynok 22 — CxeMa yCWIHI ¥ 3NI0PA HANIPSIZKEHUH B CEYeHHH, HOPMAJIBLHOM K

y )

NMPOJ0JIbHOI 0cH U3ru0aeMoro npeaBapuTeIbHO HANIPSIKEHHOTO 3JIEMEHTA MPHU ero
pacueTe MO NPOYHOCTH B CTAAUM 00KATHUS

7.2.12 PacueTr 1o mpOYHOCTH DJIEMEHTOB TaBPOBOTO W JIBYTaBPOBOTO CEYECHUH B CTAIUU
IPEIBAPUTENLHOTO 00KAaTHs IPOU3BOJAT B 3aBUCUMOCTHU OT IOJIOKEHUSI TPAHULIBI CKATOW 30HBI:

a) eClIi TPaHMLA CXKATOH 30HBI MPOXOAUT B MOJKE (PUCYHOK 5, @), T.e. coOnromaeTcs
yCIIOBHE

Np < be 'b; 'h’f _bet3 '[bf 'hf +bw '(h_hf _h;)]"‘ Rsc A%, _Rs A& ) (7-25)
pacueT Opou3BOAAT U3 YCIOBHUA:
N, -e, <Ry -bj -X- () —0,5X) Ry -[0; -, - (05N, —a)+b, -h,-(05h, +h, —a)+
+bt - (ht —=x)-(hy —0,5-(ht +x))]+ Ry - Al - (h, —a"), (7.26)
rac

M
€p =€ tZgt—; (7.27)

N p

€op—cM. 7.2.11;

Zs — pAacCTOSIHUE OT ILIEHTpPA TSKECTH CEUCHMS DIIEMEHTA JO0 PaCTAHYTOU (HaI/IMeHCC

C)KaToil) HeHaNpsIraeMoi apMarypsbl;
BBICOTY CYKaTOW 30HBI X ONPEAEIISAIOT:

npu g:hig Eg (g —cm. 7.2.11) — o popmymne
o

_ Np+Rs'A%+bet3'(b; h’f +bw'hw+bf 'hf)_Rsc'A%, .
bw'(bet3+be) ’

X

(7.28)

pH & = hi > &g — 10 popmyrie
o
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IS0 R A 4Ry [0y -hy +by-(h—h, —h)+bih;]

1-Gq

N, +R,-A -
X =

(7.29)
, 2R, -
(R + Rppeg) - 1 "'57&
ho (1 - éR )
0) eciu rpaHMIlA CKATOM 30HBI IPOXOIUT B peOpe (PUCYHOK 5, ), T. €. ycnoBue (7.25) He
co0IIr01aeTCsl, pacueT MPOU3BOIAT U3 YCIOBUS

N, -8, <Ry [bt -, - (hy—05-h})+b, -(x=h})-(h, ~h, ~05-x+05-h!)]-

Ris [0s - hy - (0,50 —a) +b,, - (M, +hi —Xx)-(h, —0,5-(x+h, +hi))+
+b; -h -(0,5-h; —a)]+ R, - A - (h,—a"); (7.30)

BBICOTY CXKaTOM 30HBI X OIIPCACIIAIOT:

npng:higgR—no dhopmyne
o
N, +R,-A +R,-(b,-h: +b,-h, +b; -h.)—R, -h%-(b} —=b,)-R, - Al
X = p S A‘s fbt3 (W f wo W f f) fb f ( f w) sC A‘s; (731)
bw'(bet3+be)

IpH & = hi > &g — 110 hopmyie
o

N, +R, - a1+§—&a&+&m{mh~mwm—mn
X= R : (7.32)
(R + Rips) by, + M
hO(l_E_vR)

Pacyer mo MNpoOYHOCTHM HOPMAJBHBIX CE€YEHHH HA OCHOBE HEJIMHEHHOMH
aedopMaAMOHHON MO/1eJIH

7.2.13 Ilpu pacyere 1Mo MPOYHOCTH HA OCHOBE HEIMHENWHOW NedopMallMOHHON MoJenu
yeunusi ¥ ieopMalii B CEYCHUH, HOPMAJIBLHOM K MPOJIOIFHONW OCH 3JIEMEHTA, OTPEACIISIOT C
ucnonb3oBanuem 6.1.20 — 6.1.22.

7.2.14 Tlpu pacuere HOPMAIBHBIX CEYCHHI IO MPOYHOCTH (PUCYHOK 23) B 00IIEM cirydae
UCTIONB3YIOT:

- YpaBHEHHS PAaBHOBECHS BHEIIHUX CHJI M BHYTPEHHUX YCWIHHA B HOPMAaJIbHOM CEYECHUH
3JIEMEHTA:

Mx = Zcfbi ) A\)i " & foxi + ZGS] AJ Z + Z(Sm AEl SXi ; (733)
My = Zcfbi ’ Aui * & foyi +ZGSJ A%J Z + ZGSI AI syi’ (734)
N = Zcfbi Ay +chj A+ ZGsi ; (7.35)

- ypaBHEHHMs, OIpeeisIomue pacnpeaenaeHue aeopmanuii oT AeHCTBUS BHELIHEH
Harpy3KH 10 CEUYEHUIO 3JIEMEHTA:

1 1
€hi = &g +r_ L i +r_ : Zfbyi; (7.36)

X y
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1

1 .

85] =gg+—- ZSXj +—- Zsyj y (737)
Iy ry
1 1 )

& =¢yg+—- ZSXi +—- Zsyi ’ (738)
X ry

- 3aBUCHMOCTH,  CBSI3BIBAIONINE  HANPSOKCHHWS] H  OTHOCUTENbHBIE jaedopmammu
craneduOpoOETOHA U apMaTyPHI:

- cranepubpobeToHa
otbi = Efb - Vivi - €fbi ; (7.39)
- HEHAIIPATAEMON apMaTyphI
osi = Esj - vsj - & ; (7.40)
- HAIIPATAaEMON apMaTyphl
osi = Esi - vsi - (&si + €spi) (7.41)

{4

Pucynok 23 — PacyeTHasi cxeMa HOPMAJIBHOI'O CeYEHHS CTAIe(PUOPOOETOHHOIO 3JIEMEHTA C
NpeABapPUTEIbLHO HANIPAKEHHOW apMaTypou

B ypaBuenusx (7.33) — (7.41):

Asi, Zsxi, Zsyi, Osi — TUTOIIA/Ib, KOOPAMHATHI IEHTPA TSHKECTH I-TO CTEP)KHS HampsraeMoi
apMaTypbl U HAPSIKEHHUE B HEM;

€si — OTHOCUTENbHAsL AedopManus I-ro CTepKHS HampsAraeMod apMarypbl OT ACHCTBHS
BHEIIIHEW Harpy3Ku;
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€pi — OTHOCHUTENbHas JaedopMalysi MPEeIBApPUTEILHOTO HANPSKEHHUS — apMaTyphl,
orpesenseMasl ¢ y4eTOM OTHOCHTEIbHBIX JAedopMaluii OT MOTEeph NPEABAPUTEIHLHOTO
HaMpPsHKEHUs, COOTBETCTBYIOIIUX pacCMaTpUBAaEMOM pacueTHOM cTauu;

Esi — Moynb ypyroctu i-ro CTep KHs HarpsraeMoi apMaryphl;
Vsi — KO3 QUIMEHT ypyrocTy i-ro CTep»Hs HapsraeMoi apMaTyphl.
OcranbHble napameTpsl — cM. 6.1.20.
3HaueHust KOOPPUIMEHTOB Vibi U Vsj ornpenesstor no 6.1.20, a 3HaueHus kodpPuirenTon
Vsi — 110 (hopmyIie

- Osi (7.42)
A% . .
° Esi - (&si +8spi)

7.2.15 Pacuer HOpMaJbHBIX CeUeHHUH cTaneuOpOoOETOHHBIX 3JIEMEHTOB MO HPOYHOCTH
MIPOU3BOIAT U3 YCIOBUM, MPUBEICHHBIX B 6.1.21.

7.3 PacyeT mpeaBapuTe/JbHO HANPSKEHHBIX cTAJeGuOPOOETOHHBIX 3JIEMEHTOB IO
npeaejbHbIM COCTOSTHUSAAM BTOPO# IPyNIbI

Obwue nonooicenus

7.3.1 PacyeTsI 110 IpeaeIbHBIM COCTOSIHUSIM BTOPOH TPYIIITBI BKITIOYAIOT:

- pacueT o 00pa30BaHUIO TPEIIUH;
- pacuer 1o PacKpbITUIO TPELIUH;
- pacuer 1o aedopManusim.

7.3.2 Pacyer 1o 00pa30BaHUIO TPEIIMH TPOM3BOMISIT, KOTJa HEOOXOTUMO O00eCredHTh
OTCYTCTBHE TPEUINH, a TAKXKE KaK BCIIOMOTATENIbHBIN MPH pacyeTe MO PACKPHITUIO TPEUIUH U 10
nedopMaIusiM.

TpeOGoBaHMs 1O OTCYTCTBUIO TPELIUH MPEIAbSBIAIOT K IMPEABAPUTEIHLHO HAIMPSKEHHBIM
KOHCTPYKULUSIM, Y KOTOPBIX IPH MOJHOCTBIO PACTSIHYTOM CEUEHHM JI0JKHA ObITh oOecreueHa
HENPOHUIAEMOCTh (KOHCTPYKIMU HaxoJsIIMecs TOJ JaBJICHUEM >KUIKOCTH W Ta3o0B,
UCIBITHIBAIOIINE BO3/JCHCTBUE paJualuy U T.I.) K YHUKQJIbHBIM KOHCTPYKIMSM, a TaKke K
KOHCTPYKLUSIM IIPU BO3JIECTBUHU CUJIBHO arpeCCUBHOM Cpeabl.

7.3.3 Ilpu pacdere 1Mo OOPa30BAHHIO TPEUIVMH B IEISIX WX HEIOMYIICHHUS KOI(PPHUIMCHT
Ha/IeKHOCTH 10 Harpyske npuHuMarot yi > 1,0 (kak npu pacdere no npodHoctH). [Ipu pacuere
MO0 pACKPBITUIO TpemuH U 1o jAedopmanusM (BKIIOYas BCIIOMOTATENbHBINM pacdeT Mo
00pa30BaHUIO TPEIINH) TPHHUMAIOT KO OUIIMEHT HaIeHOCTH 110 Harpy3ke i = 1,0.

7.3.4 Pacuer m3rubaeMbIX MPEABAPUTENBHO HAMPSHKEHHBIX 3JEMEHTOB MO MPEeAeTbHBIM
COCTOSIHUSIM BTOpPOM Tpynmbl MPOU3BOASAT KaK IpPHU BHELUEHTPEHHOM C)KaTUHM Ha COBMECTHOE
neiictBue ycunuil oT BHemHed Harpy3ku M u mpoponbHOM cuibl Np, paBHOH ycuinmio
MpeABapHUTEIILHOTO 00XaTus P.

Pacuer mnpeaBapuTeSbHO HANPSKEHHBIX CTaJeGUOPOOETOHHBIX 3JIEMEHTOB IO

00pa30BaHUIO U PACKPBITHIO TPEIMH

7.3.5 Pacuer mpenBapUTENhbHO HAMPSHKEHHBIX HW3THOAEMBIX DIIEMEHTOB IO PACKPBITHIO
TPEIINH IPOU3BOIAT COrJIacHO moapaszaeny 6.2 u ¢ yuerom 7.3.6 — 7.3.10.

OnpeneneHne MOMEHTa 00pa30BaHWS TPeELIMH, HOPMAJBHBIX K NPOAOJBLHON OCH

Jj1eMeHTa

7.3.6 Usrubarouii MoMeHT Mcre Tpu  00pa3oBaHMM TpEIIMH B OO0IIEM ciydae
ompenensieTcss 1o aedopMarMmoHHOW Mojaenu coriacHo 7.3.9. Jlomyckaercss Juisi MPOCTBIX
ceueHHi (MpsMOYTroJIbHOIO M TaBPOBOI'O CEUEHUI C apMaTypoii, pacroyioKeHHOH y BepXHel U
HIKHEH TpaHell cedeHus, ¢ MOJIKOM B CXKaTOW 30HE) OMpeesiTh MOMEHT TPEIIMHOOOpa30BaHus
coryiacHo 7.3.7.

7.3.7 Ompenenenyie MOMEHTa OOpa30BaHUS TPEIIMH TPOHM3BOIAT C YYETOM HEYIPYTHX
nedopMaruii pactTaHyToro cranedudpodeTona cornacHo 7.3.8.

JlomyckaeTrcss MOMEHT O0Opa30BaHUS TpPEUIMH OIpeleNsaTh 0e3 yudeTa Heynpyrux
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nedopMmaruii pactsaayroro cranedudpoderona, npunumas B Gopmyne (7.43) Wp=Wred. Ecnu
npu 3ToM ycioBue (6.104) unm (6.126) He ymoBIeTBOPSETCS, TO MOMEHT 00pa30BaHUS TPEIIUH
CIIETyeT OMPEIEIIATh C YYETOM HEYNPYyrux AedopMaiiuii pacTaHyToro craneduopodeToHa.

7.3.8 MomMeHnT oOpa3oBaHMsl TPEHIMH MPEABAPUTEIBHO HAMPSIKEHHBIX H3TH0AEMBbIX
AJIEMEHTOB C YYETOM HEYIPYTHuX JIehopMaluii pacTsIHYTOro craneduOpodeToHa ONpeAesioT Mo

dbopmyie
Mere = bet,ser ’Wpl tP €y (7.43)

raie Wp —MOMEHT CONpPOTHUBJIEHMS] NPUBEJCHHOIO CEUYEHMsI JJIsi KpalHEro pacTsHyTOIro
BOJIOKHA, OTpeieNaeMslil ¢ yueroM 6.2.10;
€xp = eop + I — paccTOsIHUE OT TOUKH MPHIIOKEHHS YCUIIHSI TIPEIBAPUTEIBHOTO 00xaTust P
70 SPOBOM TOUKH, Haubosiee yJaleHHON OT PacTSHYTOH 30HBI, TPEIIMHOOOpPa30BaHUE
KOTOPOU IIPOBEPSETCS;
€op — TO K€, A0 LIEHTPA TSHKECTH MPUBEIEHHOIO CEYEHUS;
I — paccrossHUE OT IIEHTpa TSHKECTH IPHUBEJAECHHOIO CEYEHMsI A0 SIPOBOM TOUKH,
ornpezensieMoe 1o Gpopmyne

r= WArid . (7.44)
ed

B ¢opmyne (7.43) 3HaK «IUIIOCY» MPUHUMAIOT, KOT/Ia HANpaBJICHUs BpAIllEHUS MOMEHTOB
P -exp 1 BHENIHETO M3rHOaronero MoMeHTa M MPOTHBOIIONIOKHEI;, «MUHYC)» — KOTJIa HAIPABICHUS
COBMAJIAOT.

3uaueHust Wred ¥ Ared OTIPEICTISIOT COTIIACHO 6.2.

s mpsiMoyronbHBIX cedeHuit 3HaueHue Wpl mpu eHCTBUU MOMEHTAa B IJIOCKOCTH OCHU
CUMMETPHUH JOIYCKAETCs ONpeaessiTh o Gopmyie (6.108).

7.3.9 MomeHT 00pa3oBaHUsl TPEIIMH HAa OCHOBE HEJIMHEHHOW AehOPMAIIMOHHOW MOJEIH
onpenensoT cormacHo 7.2.13 — 7.2.15, nmpu 3TOM pacueTHBIE XapaKTEPUCTHKU MAaTEpUATIOB
MPUHUMAIOT TSI IPEIETBbHBIX COCTOSIHUI BTOPOI TPYIITIHI.

3nauenue Mcrc OMpenensoT U3 peleHusl CUCTEMbl YPaBHEHUN, MPUBEICHHBIX B 7.2.13 —
7.2.15, npuHUMasi OTHOCUTENBHYIO Aedopmainio cranedudpoOeTOHA Ebtmax Y PACTIHYTON TpaHU
DIIEMEHTa OT JCHCTBHS BHEIIHEH HArpy3Kd, paBHOW MpPEIeIbHOMY 3HAUEHHIO OTHOCHUTENBHOMN
nedopmanuu cranepudpodeToHa TPU PACTSHKEHHUH Ebt,ult, OTIPEEIIIEMOMY coriacHo 6.1.25.

PacyeTr mMpPUHBI PACKPBITHS TPEIMH, HOPMAJbHBIX K MPOI0JbHOI 0CH dJIeMeHTa
7.3.10 HIupuHy pacKpbITHs HOPMAJIbHBIX TPELIMH ONpeAesstoT no ¢opmyne (6.115), B
KOTOpPOM 3HayeHHE HANpPSKEHUH Os B PACTSIHYTOM apMarype HM3ru0aeMbIX MpeaBapUTEIbHO
HaIPSHKEHHBIX 3JIEMEHTOB OT BHEIIHEH HArpy3KH OMPEeIISIoT 0 hopmyIie
GS - ‘ asl ’ .
Ired Ared

rae  lred, Ared, Yo —MOMEHT HHEpPLHUH, IUIOUIAJb NPUBEJECHHOTO TOMNEPEYHOrO0 CEeUeHUs
9JIEMEHTa M PACCTOSHUE OT Haubojiee C)KaToro BOJOKHA JO LEHTpa TAKECTH
MPUBEJCHHOTO CEUYEHUS, ONpEeNeNsieMble C YyYeTOM IUIOUIaJAM CEYEHHs CXAaTol Hu
pacTssHyTOM 30H cTanepuOpobeToHa, IUIOMIAZECH CEYEeHUs PpaCTIHYTOW U CHKaTou
apMatypbl cornacHo 6.2.25, mpuHHMMasT B COOTBETCTBYIOLIMX (QopMyjax 3HaueHUs
K02 (HUIIMEHTOB MPUBEACHUS Ols1 , Ols2 M Ot TIO (6.117);
Np — ycwime npeaBapuTeabHoro odxkatus (cMm. 7.3.4);
Mp —umsrubarommifi MOMEHT OT BHEUIHEW Harpy3kKu M YCWIMS IpeIBapUTEIBHOTO
o0xaTusi, onpeesseMblil o popmyie

Mp=M=+Np- eop, (7.46)
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3/1eCh Eop— PACCTOSHUE OT TOYKH MPUJIOKEHUS YCUITUS TIpenBapuTeNbHOTO 00x)atust Np
JI0 LIEHTPA TSKECTH MPUBEACHHOTO CEUCHUSI.
3Hak «MuHYyCc» B opmyiie (7.46) mpUHUMAIOT, KOTJIa HAPABJICHUS BPAIICHU MOMEHTOB
M u Np - €op HE COBIAAAIOT, «IUIIOC» — KOT/Ia COBIAAAIOT.
JomnyckaeTcst HanpshKEHUE Gs ONPeAeIsTh o (hopmyre

_ M — Np '(Z_esp)_betz"Abt'zbt
=
z-A ’
A€  Z —pacCTOSHHE OT LEHTPa TSHKECTH apMarypbl, PacHOJIOKEHHOM B pacTSIHYTOW 30HE
CEYCHMS, 10 TOUKH IIPUIIOKEHHS PABHOICUCTBYIOIIEH YCUIIMM B CKATON 30HE DJIEMEHTA;
Abt — III0L1a]1b PACTSIHYTOM 30HBI CEUEHUS HJIEMEHTA;
Zpt — PACCTOSIHME OT TOYKHU IPUJIOKEHHS PABHOACHCTBYIOIIEH YCUIUHI B PACTAHYTOU 30HE
3JIEMEHTA J0 TOYKH ITPUIOKEHUS PABHOJACHCTBYIOIEH YCUIIMM B CKATON 30HE DJIEMEHTA;
€sp — PACCTOSTHUE OT LIEHTPA TSHKECTHU TOH YK€ apMaTypbl 10 TOUKU NpuiioskeHus ycuus Np.

J1st 5IeMEHTOB MPSMOYTOJILHOTO MOMEPEYHOTr0 CEYSHHsI IPU OTCYTCTBUU (UM Oe3 yueTa)
CKaTol apMaTyphl 3HaAUEHUE Z ONIPEAEIAIoT 1o (hopmyiie

(¢

(7.47)

XN . ~3-h+xy
72 =hy - g, =N
3 6
BoicoTy cxaTolf 30HBI CEYEHMsI XN JIEMEHTOB MPSMOYTOJILHOIO, TaBPOBOrO (C MOJKOH B
C)KaTOW 30HE) M JIByTaBPOBOI'O IONEPEYHOI0 CEYEHMs JOMYCKAaeTCs ONpeAessaTh Kak s
M3rubaeMbIX JIEMEHTOB 0€3 IMpeJHANpPsKEHUs corjlacHo 6.2.27 ¢ yMHOXKEHHEM 3HAYEHUS [Ls Ha

(7.48)

1+£.z. B nepBoM mnpuOaMKeHUM 3HAUYE€HUE Z JOIYCKAeTCsl OINpeAesTh, NPUHUMAs
P
paccTosiHAe OT TOYKH MPHIIOKEHHUsS PaBHOJCHUCTBYIONICH yCHIIMI B C)KAaTOi 30HE 10 Hamboee
CKaToro BOJIOKHA ceueHus paBHbM 0,3 ho.
Hanpsokenus s, onpenensiemble no gopmynam (7.45) u (7.47), He TOMKHBI MPEBBILIATH

(Rs,ser—Gsp)-

Pacuer mnpeaBapuTe/bHO HANPSKEHHBIX CTa1e(pUOPOOETOHHBIX 3JIEMEHTOB IO
nepopmanusam
7.3.11 Pacuer mpenBapuTEIbHO HANPSHKEHHBIX JJIEMEHTOB MO J1eOpMaIHsIM MTPOU3BOIST
coryiacHo 6.2.18-6.2.31 u ¢ yuerom 7.3.12—7.3.14.
7.3.12 TlonHyro KpUBHU3HY W3THOAEMBIX TPEABAPUTEIHHO HANPSHKEHHBIX AJIEMEHTOB IS

1
BBIUMCJIEHUS UX MPOTUOOB OINpeAenstoT no 6.2.23, npu 3TOM 3HAUYEHUS KPUBU3H (—) | =] m
N

(lj B hopmynax (6.127), (6.128) onpenensitor o 7.3.13 ¢ ydeToM ycuiius IpeABapUTEIHHOTO
/s

00KaTHs.
JlomyckaeTcsi mpu OINpeneNeHHH KPUBU3HBI YUUTHIBATh BIMSHUE NedopMaluii yCaaku U
MOJI3y4ecTH cTaneGpuOpoOETOHA B CTaIUH MTPEABAPUTEIHHOTO 00KATHS.
1 N
7.3.13 KpuBu3Hy M3ru0aeMbIX IPEIBAPUTEIHLHO HAMPSIKESHHBIX JJIEMEHTOB — OT JCHCTBHS
r
COOTBETCTBYIOIINX HArpy30K OIPEEISIOT 10 (hopMyIIe

E_M—Np-eOp
r D

rie M — u3rubaronmii MOMEHT OT BHEIIHEH Harpy3KH;
Np U €op — yCHIIME MNPEIBAPUTEIBLHOTO O0XKAaTHUS U €r0 SKCIEHTPUCUTET OTHOCHTEIBHO
LIEHTpA TSHKECTHU IPUBEACHHOIO ITOIIEPEYHOrO CEUEHUs DJIEMEHTA;

, (7.49)
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D — m3rubOHasi  KECTKOCTh  NPHUBEIECHHOTO  TIOMEPEYHOTO  CEYCHHS  DIIEMEHTA,
ompenenseMas 1o moapasfaeny 6.2 Kak JUIsi  BHEIEHTPEHHO CXKaTOTO YCHIIHEM
MIPEIBAPUTEIILHOTO O0XKATHUS AJIEMEHTa C Y4eTOM HM3rHOAaloIero MOMEHTa OT BHEITHEH

Harpy3ku (pucyHok 24).
/.
= AS Ols1 € b Gﬂ, = Sfb Efb,red
N g
‘A/l_» 2 G.S" = 8_; ES
Ab -] ﬁ)\ .
" =
=]
= _ _ -
1
Ay
S = Em ja Os=Esm Es,red
A0 Enn R fbt2,ser

1 — ypoBeHb IIeHTpa TSHKECTH IPHUBEICHHOTO 0e3 yueTa pacTIHYTOH 30HbI cTaiehuopodoeToHa
MOTIEPEYHOTO CCUCHUS
Pucynok 24 — IlpuBeieHHOe NONEpPeYHOe ceYeHHe H CXeMa HANPSIKeHHO-
1e()OpPMHUPOBAHHOTO COCTOSIHMS M3rHOAEMOT0 NMPEABAPUTETbHO HATIPSIKEHHOTO 3JIEeMEeHTa C
TPelUHAMU MPH €ro pacyere no aegopmManusam

7.3.14 KpuBu3Hy M3ru0aeMbpIX MPEABAPUTEIHHO HANPSIKEHHBIX JJIEMEHTOB JOIYCKAeTCs
orpenenaTh no ¢popmyie
M-N,- -z
1_ Pl (7.50)
r Es,red A ‘Z(ho - XN)

I1€  Zp — pacCTOSHME OT TOYKH NPUJIOKEHUS YCUIIUS MPEABAPUTENBHOIO 00KaTUS O TOUYKU
MIPUJIOKEHUS PABHOACHCTBYIOLIEH YCUIIUN B CKATOM 30HE DJIEMEHTA,
Z —cm. popmymy (7.47);
XN — BBICOTA C’KAaTON 30HBI C YYETOM BIIUSHUS NPEIBAPUTEIBHOTO 00KATHSL.
BoicoTy cxaTtoll  30HBI  ONpeneNsloT Kak Juid  M3rM0aeMbIX  DJIEMEHTOB  0e3

MIPEABAPUTEIILHOTO HAMPSHKEHUS COTJIACHO 6.2.27 ¢ yMHOKEHHUEM 3HAYCHHS s Ha 1+ ﬁ. Z.
P
3Ha4YeHHUs Zp U Z JOMYCKAETCS ONpPEAENATh, IPUHUMAs PACCTOSIHUE OT TOUYKH MPHUIIOKEHUS
PaBHOJCHCTBYIOIIEH YCUJIMI B C)KaToW 30HE M0 Hanbosee C)KaToro BOJOKHA CEYEHHUsS PaBHBIM

0,3ho.

OnpeneneHue KPUBU3HBI NMPEIBAPUTEIbHO HANIPSI)KEHHBIX 3JIEMEHTOB HA
OCHOBE HeJIMHEHHOM 1eopMAIMOHHON MO e/IH

7.3.15 IlonHyto KpUBH3HY H3rHOAeMbIX IpeIBAPUTEIbHO HANpPSDKEHHBIX 3JEMEHTOB Ha
ydacTkax 0e3 TpeImUH B PacTSIHYTOM 30HE CEUYCHHS ompeaensoT mno dopmyne (6.127), a Ha
y4JacTKax C TpeLMHAMHU B PacTSIHYTOH 30He ceueHus — 1o Gopmyie (6.128).

3HaueHus] KPUBMU3H, BXOAMMX B hopmynsl (6.127) u (6.128), onpenensior u3 peuieHus
cucrembl ypaBaenuit (7.33) — (7.41). Ilpu 3ToM 17151 SIEMEHTOB ¢ HOPMAJIBHBIMHU TPEIIMHAMU B
pacTAHYTOW 30HE HANpPsUKEHWE B HANpSAraeMod apmaTrype, IEepeceKarolled TpEelIuHBI,
OTpeNeNsIoT o hopmyie
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E. -e.
o5 =| ——"+Eg “Espi |*Vsi» (7.51)
Wi
a B HEHAIIPAraeMOM apMaType
E..c.
g = S S (7.52)
Ysj
L 7.53

140,8- €si(j),cre
Esi(j)

3J€Ch  Esi(j),crc — OTHOCHUTENbHAS Je(OopMalis pacTIHYTOH apMaTypbl B CEUEHUH C
TPEUIMHON OT JeWCTBUS BHEUIHEW HArpy3Kkdu cpasy Iocie oOpa3oBaHUs
TPELIHH;
€si(j) — YCPEIHEHHBIE OTHOCHUTENBHBIE JIehOpMaIliK PacTSIHYTON apMaTyphl,
IepeceKarollel TPEIUHBL, B pacCMaTpUBaeMON CTaINH;
€pi — OTHOCUTENbHAs JedopMalus MpeABAPUTEIBHOIO HAaNpsHKEHUS
apMarypsbl.

[Ipu onpeneneHUM KPUBHU3HBI OT HENPOOKUTEIBHOIO JEHCTBUSA HAarpy3Kd B pacyere
UCTIONB3YIOT JMarpaMMbl KPAaTKOBPEMEHHOTO Je()OPMHUPOBAHHS CKATOTO M PACTSIHYTOTO
cTaneguOpoOeToHa, a MPU OINpPEIeIEHUN KPUBU3HBI OT IPOJOJIKUTEIBHOTO JEHCTBUS HArpy3KU
—  JMarpaMMmbl  JUIMTENIBHOTO  1e(OpPMHpOBaHUs  cTaneuOpoOETOHAa C  pacUETHBIMH
XapaKTepUCTUKAMHU ISl IPeAEIbHBIX COCTOSHUN BTOPOM IPYIIIIbIL.

8 KOHCTPYKTUBHBIE TPEBOBAHUS

8.1 llns oOecrieueHus 0€30I1aCHOCTH u JKCILTyaTal[MOHHON MIPUTOTHOCTH
cTasiepruOpoOETOHHBIX KOHCTPYKIMI TOMUMO TpeOOBaHUM K pacueTy ClelyeT TaKKe BbIIOIHATh
KOHCTPYKTUBHBIE TPEOOBAaHUS K T€OMETPUUYECKUM pa3MepaM U apMHPOBAHHUIO.

8.2 'eomerpruueckue pa3mepsl cTaneuOpOOSTOHHBIX KOHCTPYKIMI M MX apMHpPOBAaHUE
CTEp>KHEBOM apmarypoil aomkHbel cooTBercTBoBaTh CII 63.13330, ycTaHOBIEHHBIM K
reOMETPUYECKUM pa3MepaM U apMUPOBAHHIO OETOHHBIX M JK€JIe300€TOHHBIX KOHCTPYKIMH, U
JIOTIOJTHUTEILHBIM TpeOOBaHUSM, IPUBEIEHHBIM B 8.3 — 8.7.

8.3 Pasmepnl ceueHuii craneuOpOOETOHHBIX 3JIEMEHTOB KOHCTPYKIMHA pPEKOMEHIYyeTCs
NPUHUMATH UCXOS U3 CIEAYIOLUX YCIOBUM:

- TOJILIMHA [JIOCKUX IUIUT WJIM TMOJIOK peOpPHUCTHIX IUIUT COOPHBIX KOHCTPYKLUN — HE Oojee
30 mmM;

- TOJILI[MHA TIOJIOK WJIM CTEHOK 3JIEMEHTOB — HE MeHee 15 MM, a JUIsl TUIUT MEeXTy3TaXXHbIX
nepekprITHii — He MeHee 30 MM;

- TOJIIMHA IUIMT WIA CTEHOK TOHKOCTEHHBIX KOHCTPYKUMH —He MeHee 1/200 wux
CBOOOJTHOTO TIPOJIETA.

- IPY BEPTUKAIBHOM M3TOTOBJIIEHUN KOHCTPYKIMI MIUprUHa pedpa 1o BepxXy, BKIOYas BYT,
OoutbIie MUPUHBI pedpa Mo Hu3y Ha pa3mep He meHee 0,5y

- compsbKeHHe pedep KOHCTPYKIMHM C IMOJKaMH — 1o paauycy He Mmenee 0,6l mmm c
YCTPOMCTBOM ByTa C pazmepom mpoekiuu He menee 0,75l .

8.4 B craneubpoOETOHHBIX 3J€MEHTaX MNPy KOMOMHHUPOBAHHOM apMHUPOBAaHUH IIJIOIIA]b
CEYEHHs MPOJOJILHOM pacTSIHYTOM CTEPKHEBOM apMaTyphl, a TAKXKe CKaTOM, €CIi OHa TpedyeTcst
[0 pacyeTy, B TPOILEHTaX IUIOMIAgN Cce4yeHus cTranepudpoOeToHa, paBHON MNPOU3BEACHUIO
HIMPUHBI TPSIMOYTOJIBHOTO CEUYEHHUS WM IIUPHUHBI pedpa TaBpOBOTO (ABYTaBPOBOI0) CEYEHHS Ha

pabouyro BBICOTY CEUEHHUS, |l = %100% ClelyeT IPUHUMAaTh HE MEHEE:
0
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0,08 % — B u3rubaeMpIx, BHEIICHTPEHHO PACTAHYTHIX JIEMEHTAX U BHEIICHTPEHHO CXKAThIX

| 2
3JIEMEHTaX MPU THOKOCTH 0 <17 (1S IPSIMOYTOJIBHBIX CEUCHUI ﬁ <5);
|
I0
0,20 % — BO BHEICHTPEHHO CXATBIX OJJIEMEHTaX NpH TUOKOCTH — =87 (s
|

I
PSMOYTOJIBHBIX CEUCHHH FO > 25);

JUIE  TIPOMEKYTOUHBIX 3HAUEHHH THOKOCTH OJIIEMEHTOB 3HAYEHHUE |ls OMPEICISIOT
HMHTEPIOJIALUEH.

B anemeHTax C mpoaoNBHON apMaTypol, pacloNOKEHHOW PaBHOMEPHO IO KOHTYPY
CCUCHMSI, & TAK)KE B IIEHTPAIBHO-PACTSHYTHIX AJIEMEHTaX MHHUMAIIBHYIO IIONIA](b CCUCHHS BCeH
NPOJIOJIEHOM apMaTypbl CIeNyeT NPUHUMATh BABOE OOJIbIIEC MPUBEICHHBIX BBINIC 3HAYCHUH U
OTHOCUTbH MX K TIOJTHOM IIJIOMIaN ceueHus cranedudpobdeTona.

8.5 Tommuuy 3amutHOrO ciosi craneduOpoOeToHa Ha3HAYalOT C Y4YeTOM THIIA
KOHCTPYKLUH, pOJM apMaTypbl B KOHCTPYKLUSX (mpoaonbHas paloyas, MoNepedHas,
pacnpefienuTeNbHass, KOHCTPYKTUBHAsA apMaTypa), YCIOBUH OKpYXarollel cpeabl U Juamerpa
apMaryphbl.

MuHuManbHble 3HaYEHUS TOJIIUHBI clos cTane@uOpoOeToHa 10 CcTep:KHEBOM paboueit
apMaTypbl CIIeAyeT MPUHUMATH 10 TadmuIe 6.

Tabnuna 6
TosmuHa 3alUTHOTO €04
VYcnoBus 3KCIuTyaTallii KOHCTPYKIIUI 31aHUI craneudpobeToHa, MM,
HE MEHEee
B 3akphITBIX IIOMEUICHUAX IPU HOPMAIBHOW M IIOHWKEHHOMN
BIIQYKHOCTH 10
B 3akpbIThIX MOMENIEHUSAX MPH MOBBILIEHHONW BIIAXHOCTU (TIpU
OTCYTCTBUH JIOTIOJIHUTENBHBIX 3aLIUTHBIX MEPOIIPUITUI) 15
Ha otkpeiToM Bo3ayxe (Ipu OTCYTCTBUHM  JIOMOJHUTEIbHBIX
3aLIUTHBIX MEPOIIPHUSITUH) 25
B rpynre (npu OTCYTCTBMM  JOTIOJHUTEIbHBIX  3aIIUTHBIX
MeponpusaTHii), B (yHIAMEHTaX NpU HATU4YUKM  OETOHHOU
MIOJITOTOBKH 35

8.6 Jlna craneduOpoOETOHHBIX KOHCTPYKUMH 0€3 T'MIPOU3O0JSAIMOHHOIO TMOKPBITHS
TOJILIMHA 3aIUTHOTO CJIos cTaneduOpoOeToHa /Uil HanpAraeMoi apMaTyphl B IpeJenax JIHHbI
30HBI niepenayn Hanpsokeud |, (7.1.12) momkHa NMpUHUMATBCS HE MEHEE JIBYX JIHaMETPOB
apMmartypsl, HO He O6omee 15 Mm.

Bo Bcex ciyuasx TOJNIIMHY 3alllUTHOTO ciiog cTanedudpoOeToHa ciexyeT NpUHUMATh
PaBHOM IHAaMETpy CTEP>KHsS apMaTypbl, yMeHbIIEHHOMY Ha 10 MM, HO He MEHee YKa3aHHBIX B
tabmuiie 6.

TonmuAy 3anUTHOTO ci10s cTanepudpodeToHa caeayeT MPUHUMATH C YIETOM TpeOOBaHUM
10 TEXHOJIOTUH U3TOTOBJICHUS] KOHCTPYKIIUHA.

8.7 ba3oByro (OCHOBHYIO) JUIMHY aHKEPOBKH, HEOOXOIUMYIO JUISI TEpeladydl yCHJIUS B
apMaType C TIOJIHBIM pacyeTHbIM 3HAuY€HHEM CONpoTuBIeHUus Rs Ha cranedubpoberoH,
OTIPEICTISAIOT MO hopmye
_ReA (8.1)

lo.an = ,
,an
Rbond -Ug
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rae  As ¥ Us — TUIOMIAIb TIOTIEPEYHOTO CEUCHUST aHKEPYEMOTO CTEP)KHS apMaTypbl U TEPUMETP
€ro CEYCHUsI, ONpeIelisieMble II0 HOMHHATLHOMY JHAMETPY CTEPIKHSI,
Rbond — pacueTHOE COMPOTUBIICHUE CLEIUICHUS apMarTypbl ¢ OETOHOM, MPUHUMAEMOE
PaBHOMEPHO pacIpeIeICHHBIM 110 JJTHHE aHKEPOBKHU U ONpeessieMoe 1Mo popmyie

Rbond =My My bet ' (8.2)

31ech Rt — pacdeTHOE COMpPOTHBICHHE CTAIehUOPOOETOHA OCEBOMY PACTSKEHUIO,

N1 ¥ M2 — K03 OUIUCHTHI, YYUTHIBAIONIHNE BIUSHIE BHIA TOBEPXHOCTH U pa3Mepa
nuamMeTrpa apMarypsl, mpuauMaeMsble o CIT 63.13330.

8.8 Pasmepsr ¢pubp u koddduiment ¢GuOpoBOro apMupoBaHHs CIECAYET HPHUHUMATh
TaKUMH, 9TOOBI MUHUMAbHAS TIOMIA/Ib TOMEPEYHOTO CEYCHHS IJIEMEHTA MM €r0 4acTU Amin
COOTBETCTBOBAJIA YCIIOBHIO

4d
Aﬂin 2 Ll ' (83)
vakor
rne Ofred — TpuUBeACHHBIH jauameTp GuOps, onpexaensembii 1no ¢dopmyne (B.4)

npuiIoxeHus B;

Ly — K0d(h duient GpudpoBOTO apMUPOBAHUS TI0 0OBEMY;;

Kor — K0(GHUIMEHT OPHEHTALINH, YYUTHIBAIOIINN OPHEHTAIINIO PUOP B 00bEME IJIEMEHTA B

3aBHCUMOCTH OT COOTHOILICHHS pPa3MEpPOB CEUEHHs DJJIeMEHTa W JIUHBI  (QHOPHI,

npuHUMaeMblii 1o Taduuie B.1 (mpunoxenue B).

8.9 Koapdummenr ¢ubpoBoro apMupoBaHus MO 00bEMY PEKOMEHIYETCS NMPUHUMATHh B
npenenax 0,005 < pw < 0,018 ans KOHCTpYKUUH, pabOTAIOIIKUX HA pacTsSKEHHE, U3TUO U CHKaTHe.
Jlomyckaercsi, TpH HaTUYUKM SKOHOMHUYECKOTO OOOCHOBaHMs, NpPUHUMATh Kod(duuueHt
¢bubpoBOro apMHpoBaHHUS ISl KOHCTPYKUMH TOJBEP>KEHHBIX YAAPHBIM, HCTUPAIOIINM,
TEMIIEPATYpPHBIM BO3JCHCTBUSAM WM TPH MPEIBSIBICHHN K KOHCTPYKIUSAM TTOBBIIICHHBIX
TpeboBaHuil K TpemuHocTolkocTu B peaenax 0,018 < uw < 0,020.

8.10 MuHumanpHble 3Ha4eHUs1 Koddduimenta GuOPOBOro apMUPOBAHUS PEKOMEHIYeTCs
PUHUMATB, COOJTIO/Iasl CIIeIyIOIIEee YCIOBHE

15CR
Hpin = ot : (84)

|
Rfkozr 1_£_ fl,an
f f

rae C — 6e3pa3MepHbIil KOAPPHUIMEHT, paBHBI:
1,0 — st a7eMeHTOoB, pabOTAIONIMX IPU OCEBOM M BHEIIEHTPEHHOM PACTSKEHHUH C
MaJIbIMU SKCIIEHTPUCUTETAMHU;
0,6 — 1 M3rudaeMeIX DIIEMEHTOB.
Rf — pacdeTHOE CONPOTUBIIEHUE PACTKEHUIO (PUOPOBOI apMaTypBhl;
kor — CM. 88,
lf - mmuHa GuoOpH;
ltan - muHa 3amenku GuOpHI B OeTOHE, 0OCCIIeYNBarOIIas €¢ pa3phiB MPHU BBIACPTUBAHUH,
omnpenensiemas o popmyse (B.3) (mpunoxenue B).
8.11 MakcumanbpHBIi  pa3mep  3epeH  KpymHoro  3amoiHdATeNns  Cmax 1A
cTaneguOpoOETOHHON cMecH peKOMEHAYyeTcsl MPUHUMATh He 0ojiee 3HAUYEHUs, ONpPeNensieMOoro
o ¢popmye

Zhed 7t (8.5)

HO He Oosee 20 MMm.

B dpopmye (8.5):

dfred — mpuBeneHHBII auaMeTp GUOpPHI, onpeaesseMsiii o Gopmyne (B.4) (mpunoxenue
B);
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It — wmna Guopsr,
U — KodhurreHT GudpoBOro apMUPOBAHUS IO 00BEMY.

8.12 Jlns oOecrmieueHHss Ha/EXHOH COBMECTHOH pabOThl CTajibHOM (uOpel u OeToHa-
MaTpHIbl JJIUHY IPUMEHsAEeMON (UOPBI PEKOMEH1yeTCsl IPUHUMATh U3 YCIOBUS
lt > 2,5Cmax. (8.6)
8.13 Pamuyc cBoGogHOro moruda I CBEXEOT(POPMOBAHHOIO JIMUCTA MPU HU3TOTOBICHUU
cTaneuOpOOETOHHBIX KOHCTPYKIMA BO H30€XKaHWE pa3pbIBOB M CABHIOB PEKOMEHIYETCS
npunuMath He MeHbine 3t um 100dfreq. Ilpu chemuanbHBIX yCTPONCTBAX JIMCTOTHOOYHOTO
NOJJIOHA WJIM TIOCIIEAYIOIIEeM (IIOBTOPHOM) BUOPHPOBAHUU PainyC MOruda MOXKET OBITh MPHUHAT
MEHBILUM I10 3KCIIEPUMEHTAIbHBIM JIaHHBIM.
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IIpunoxenne A

OcHoBHbIE OyKBeHHbIe 0003HAYCHUS

Ycunus om enewnux HAaZcpy30K u 6030elicmeull 6 nonepedyHom ceveHuu nemenma

£x

mo =2

Rfo,n
Rtb, Rb,ser

Ribt,n
Ribt, Rbt,ser

Rtbt2,n

Rfbtan

Ribt2, Ribt2,ser

Rbt3, Rbt3,ser

be,loc

Rbond
Rs, Rs,ser

|:QSW
RSC

Ef

Efb,red
Efbt,red
Es
Es,red

€fb0, €ft0

Es0

€ fo,sh

Ob,cr

HM3ru0aroIuii MOMCHT;

M3TUOAIOIMUA MOMEHT C YY4eTOM MOMEHTa YCHJIUS MPEeABAPUTEIHHOTO
00’KaTHsi OTHOCUTEJILHO LIEHTPA TSHKECTH MPUBEICHHOTO CEUCHUS;
MIPOJIOJIbHAS CHIIA;

nomnepeyHas Cusa;

COCpeIOTOUEHHAs CUJIa B pacueTax Ha IPOJIaBIIMBaHHE.

Xapaxmepucmuku mamepuanos

HOpPMAaTHBHOE CONPOTUBIIEHUE cTaneuOpoOeTOHa OCEBOMY CXKATHUIO;
pacueTHbIE COINpPOTHBIICHUS CTaleuOpPOOETOHA OCEBOMY CXKATHUIO IS
IIPENEIbHBIX COCTOSHUNA COOTBETCTBEHHO NIEPBOW U BTOPOU I'PYIIII;
HOpPMaTHBHOE COTPOTUBJICHUE cTanepuOpoOeToOHa 0CEBOMY PaCTSIKEHHIO;
pacueTHble CONpPOTHUBIEHHS CTaaeguOpoOeTOHa OCEBOMY PACTSKEHMIO IS
MIPEACIIBHBIX COCTOSSHUNA COOTBETCTBEHHO IEPBOM U BTOPOU IPYIIIL;
HOpPMaTHBHOE OCTAaTOYHOE COINPOTHUBIIEHUE CTaIePuOpoOETOHA PACTHKEHUIO,
COOTBETCTBYIOLIEE 3HAYEHUIO IIEPEMEIICHUN BHEIIHUX TpaHel Haapesa
0,5 MM TIpu UCIIBITAHKUSAX HA U3THO;

HOpPMaTHBHOE OCTAaTOYHOE COMPOTHBIIEHUE CTaIePrOpoOeTOHA PaCTsHKEHHIO,
COOTBETCTBYIOILIEE 3HAUYCHHUIO IIEPEMEIIEHUI BHEIIHUX TIpaHed Haapesa
2,5 MM IIpy UCTIBITAaHKSIX HA U3THO;

pacueTHblE OCTATOYHBIE CONPOTHUBIIEHUS CTaIePuOpPOOETOHA pPaCTAKEHHUIO,
COOTBETCTBYIOIIME 3HAUEHMSIM IME€pEMELEHUI BHEIIHUX TIpaHed HaJpesa
0,5MM 1mpM HCHOBITAHUSAX Ha W3O, [UIA TpeNeNbHbIX COCTOSIHUN
COOTBETCTBEHHO IEPBOM U BTOPOW IPYIIIL;

pacueTHbIE OCTATOYHBIE CONPOTHUBIIECHUS CTaIePuOpPOOETOHA pPaCTAKEHHUIO,
COOTBETCTBYIOIIME 3HAUEHMSIM IME€pPEMELEHUI BHEIIHUX TIpaHed HaJpesa
2,5MM TIpM HCOBITAaHUSAX Ha W3rUO, [UId TpeNeNbHbIX COCTOSIHUN
COOTBETCTBEHHO IEPBOM U BTOPOW IPYIIL;

pacueTHOe CONpOoTUBJIEHUE cTanepuopoOeToHa CMATHUIO;

pacueTHOe CONMPOTHUBIICHHUE CLETUIEHUS apMaTyphbl ¢ cTaneguOpoOeToOHOM;
pacueTHble CONPOTHBIICHHUS apMaTypbl PACTSDKEHUIO JUIsl  NPEAEIIbHBIX
COCTOSIHMI COOTBETCTBEHHO IIEPBOM U BTOPOH TPYIIII;

pacueTHOE COMPOTUBIIEHHUE MONIEPEYHON apMaTyphl PacTsKEHUIO;

pacueTHOe CONMPOTUBIICHUE apMaTyphl CKATHIO JUISl PEJEIbHBIX COCTOSHUN
IIEpBOY TPYIIIIBL;

HayaJIbHBIA MOMAYJIh YIPYrocTu crameduOpobeToHa TmpH CXKATUU W
PacTsKEHNU;

MIPUBEACHHBIN MOIY/b eopManuu cxaroro cranepudpodeTona;
MPUBEICHHBIN MOy 1eopMalMK PACTIHYTOrO cTanedudpodeToHa;
MOJ1YJIb YIPYTOCTH apMaTyphl;

MPUBEACHHBI  MOAYNIb AeQopMalliil  apMaTypbl, pPAaclOJOXKEHHOW B
PaCTSIHYTOM 30HE JJIEMEHTA C TPSIIHHAMU;
npeaesibHbIE OTHOCUTEJILHBIE nedopMmaruu cranepudpodbeToHa

COOTBETCTBEHHO ITPH PAaBHOMEPHOM OCEBOM C)KAaTHH U OCEBOM PACTSHKCHUU;
OTHOCHUTEJIbHBIE AehopMaIK apMaTyphl U HANPsLKEHUH, paBHOM Re;
OTHOCHUTEJIbHBIE IehopMaliu ycaaku cranedudpodeToHa;

K03 HULIHEHT MoN3yuecT cranedudpodbeToHa;
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o

S/

Sw
€0

€op

Yn

70

OTHOILIEHHUE COOTBETCTBYIOIIUX  MOJIYJIEH apmatypbl  Es

u cranepudpoderona Ex.

YIPYrocTH

Xapaxmepucmuku nonodxicenusi NpoOoIbHOU apMamypbl
6 NONEPEYHOM ceyeHUuU deMeHma

0003HaYCHHE TIPOIOJILHON apMaTypBhI:
MpU HAJIUYUU CKATOW M PACTSHYTOM OT JEWCTBUS BHEIIHEH HArpy3Ku 30H
CEUYEHUsI — PACIIOJI0KEHHOM B PACTSIHYTOU 30HE;
IpPU TOJHOCTBIO C)KATOM OT JIEWCTBUSA BHEIIHEH HAarpy3Ku CEYCHUH —
PacroI0KEeHHONW y MEHEe C)KAaTOM rpaHy CEYEeHMUS],;
IIPH MOJIHOCTBIO PACTSAHYTOM OT JICHCTBHS BHEIIHEH HArpy3Ku CEUECHUU:
- JUIsl BHELEHTPEHHO PACTAHYTHIX 3JIEMEHTOB — PACIIOIIOXKEHHON Yy
0oJiee pacTAHYTOU I'paHU CEUCHUS;
- JUIsl LEHTPaJIbHO-PACTAHYTBIX JJIEMEHTOB — BCEH B IIONEPEUHOM
CCUCHUU DIIEMEHTA;
0003Ha4YeHNE MTPOJOJIBLHON apMaTyphbl:
MpU HAJIWYUM CKAaTOM M PacTAHYTON OT NEHCTBUS BHEIIHEW HArpy3ku 30H
CEYECHMS — PACIIOJIOKEHHOM B CKATOM 30HE;
MPU TOJHOCTBIO CXKATOM OT JACWCTBUS BHEIIHEH HArpy3Kd CEYCHHH —
pacrnosoKeHHO! y 6oJiee C)KaToi rpaHu CeYeHNUs;
MpPU TIOJHOCTBIO PACTSAHYTOM OT JACWCTBUS BHEIIHEW HArpy3KH CEUYEeHUU
BHELIEHTPEHHO  PAaCTSHYTBIX  3JIEMEHTOB — PaclOJOKEHHOW Yy  MEHee
PaCTSIHYTOM rpaHy CEYECHHUS.

F€OM€mpu’{€CKM€ xapakmepucmuxku

IMPUHA NPSIMOYTOJIBHOTO CEUCHUS;

mupuHa pedpa TaBpOBOTO U JBYTABPOBOT'O CEUCHUI;

IIMPUHA TOJKKA TaBPOBOTO M JBYTaBPOBOIO CEYEHUH COOTBETCTBEHHO B
pacTSIHYTOM M CHKaTOM 30HaX;

BBICOTA MPSAMOYTOJIBHOTO, TABPOBOTO U JIBYTABPOBOTO CEUCHMUIA;

BBICOTA TOJKH TaBPOBOTO U JIBYTaBPOBOTO CEYEHHH COOTBETCTBEHHO B
pacCTSIHYTOU U C:KaTOM 30HAX;

paccTosiHUEe OT PaBHOJICHCTBYIOIIEH YCHIIMIA B apMaType COOTBETCTBEHHO S U
S’ n0 Gnmxkaiiiiel TpaHu CEYSHHUS;

paboyast BICOTa CeUEHHsI, paBHas COOTBETCTBeHHO h—a u h —a';

BBICOTA C)KAaTOM 30HKI cTasiehrudbpodeToHa;

OTHOCHTEJIbHAS BBICOTA CXKATOM 30HbI cTasiepuOpoOeTOHa, paBHas X

o
paccTosiHuEe MEXAY XOMYyTaMH, U3MEPEHHOE 110 JJTMHE HJIEMEHTA;
OKCHEHTPUCHUTET MPOAONBHON cmiibl N OTHOCHTENBHO IEHTpa TKECTH
NIPUBEACHHOTO CEYEeHMs, omnpenensiemsli c¢ ywderom 7.1.7 u  8.1.7
CI1.63.13330.2012;
paccTosiHUS ~ OT TOYKM  NPUJIIOKEHHA MNpojoibHOM cmibel N 10
PaBHOJICHCTBYIOIICH YCHIIMK B apMaType COOTBETCTBEHHO S 1 S”;
HKCHEHTPUCUTET YCHIIUS TPEABAPUTEIHLHOIO 00XKATUS OTHOCUTENIBHO LIEHTpa
TSDKECTH TPUBEIEHHOTO CEUCHHUS;
paccTosiHHE€ OT HEWTpaJbHOM OCH [0 TOYKH TPHIOKEHHUS YCHUIHA
MPEeABAPUTEIILHOTO 00XKATHS C yU4E€TOM HM3THOAIOIIETO MOMEHTA OT BHEITHEH
Harpy3Ku;
paccTosiHAe OT TOYKH TMPUIIOKEHUS YCUIIHS TIpeiBapuTenbHoro odxarus N, ¢
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Y4ETOM HW3THOAIONIET0 MOMEHTA OT BHEIIHEW HAarpy3Kd 10 LIEHTpa TSHKECTH
pacTSIHyTOM WJIM HAUMEHEE CHKaTOM apMaTyphl;
MPOJIET DIIEMEHTA;
JUTMHA 30HBI aHKEPOBKHU;
JUIMHA 30HBI TEpeaud MPEABAPUTEIHHOTO HAMPSOHKCHHUS B apMaType Ha
cranepuOpoOETOH;
pacueTHas JUIMHA SJEMEHTa, IOJBEPTalolIerocs ICHCTBUIO CHKUMAIOIIEH
MIPOOJIBHOM CHITBI;
miHa (Guopsr;
pamuyc WHEPIHMH TONEPEYHOr0 CEUCHHS JIEMEHTa OTHOCHUTEILHO IICHTpA
TSOKECTH CEUCHHS,
HOMUHAJIBHBIA  JMAaMETp CTEP)KHEH COOTBETCTBEHHO MPOJOJBHOW U
IIOIIEPEYHOM apMaTypsl;
TUTOIIAIA CEYCHUSI apMaTyphl COOTBETCTBEHHO S 1 S
IUIOIIAJb CEYCHHUS XOMYTOB, PACIIOJIOKEHHBIX B OJHOH HOPMAaJIbHOH K
MIPOJOJIBHOM OCH AJIEMEHTA TUIOCKOCTH, TIEPECeKaloel HAaKIIOHHOE CEYCHUE;
KOO PUIIMEHT apMUPOBAHMs, ONpPEICIAEMbId KaK OTHOIICHHE ILIOMIaIN
CEUYCHHUS apMaTyphl S K IUIOLIaM TONEPEYHOro CeYeHus dyeMeHTa b-ho 6e3
ydeTa CBECOB CKATBIX M PACTAHYTHIX TOJIOK;
kodpdunreHT GuOPOBOro apMHPOBAHHUS MO OO0BEMY, ONPEICISIEMBIA Kak
OTHOCHUTEIILHOE  coJiepkaHue oO0bema ¢GuOp B  emuHHMIE OO0BEeMa
craneudpodeToHa;
IUTIOIIAJIh BCEro cTaneguOpoOeTOHA B TIONIEPEYHOM CCUCHUU;
TIOMIA/Ib CEYCHHS cTanepuOpoOeTOHA CXKATON 30HBL;
IUTOIIAJIb CEYCHUS CTaIeruOpPOOETOHA PACTAHYTOM 30HBL;
IJIOMIA/Ib IPUBEACHHOTO CCUCHUS DJIEMEHTA;
IJI0IAIb CMATHS cTaliehuOpoOeToHa;
MOMEHT WHEPIIMU CEeUeHHUs Bcero craneduOpoOeToHa OTHOCUTEIBHO LIEHTpa
TSOKECTH CEYCHHUSI DJICMEHTA;
MOMCHT HHEPIIUH TPUBEJICHHOIO CEUYCHHS 3JIEMEHTa OTHOCHTEILHO €ro
LIEHTPA TAKECTH;
MOMCHT COTPOTHBJICHUS CEUCHHUsS DJJIEMEHTa I KPaWHEro pPacTSHYTOrO
BOJIOKHA.

XapaKmepucmuKu npedeapumeﬂbHO HANPAINCEHHO20 d/lemMernmda

yCUJIME TPEeABapUTENBHOIO O0XKATUS C Y4ETOM IOTeph NPeABAPUTEIHHOTO
HallpsDKEHUs B apMarype, COOTBETCTBYIOIIMX pPACCMATPUBAEMOM CTaguu
paboThI 271eMEHTa;

YCWJIME B HAIIPSAraeMOW apMaType ¢ y4eTOM COOTBETCTBEHHO IIEPBBIX U BCEX
[IOTEPH MPEIBAPUTEIBLHOIO HAIIPSKCHUS;

MIPEABAPUTEIIBHOE HAIPSHKEHUE B HANPSITaeMOW apMarype ¢ y4eTOM IOTEpPb
NPEABAPUTEIILHOIO  HANPSDKEHHs B apMarype,  COOTBETCTBYIOLLHUX
paccMaTpuBaeMoi cTauu paboThl AJIEMEHTa;

IIOTEPU NPEBAPUTEIBHOIO HAIPSKEHNS B apMarype;

CKMMaIOIIKe HaNpsDKeHUs B ctasiepuOpoOeToHe B CTa UM MPEABAPUTEIHHOTO
00XaTHsl C yUeTOM MOTEPb MPEIBAPUTEIILHOTO HAMPSKEHUS B apMaType.
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IIpunoxenune b

Onpenesnenue 0CTAaTOYHON NPOYHOCTH cTATepuOpPOoOeTOHA HA pacTsKeHUe

b.1 MeToa ucnbITanust

OcrartoyHast mnpoyHOCTh cTasiehuOpoOeTOHA HAa pACTHKEHUE Ompenenserca 1o
pe3yibTaTaM UCHBITAHUH KOHTPOJBHBIX  OOpa3IoB-OAOK C HAAPE30M Ha JCHCTBHE
COCpPEIOTOUEHHOM HArpy3ku (pucyHok b.1).

b.2 IIpudopsi

[{upkynsipHas TWIa ¢ JIG3BUEM W3 KOPYHJA WM anMas3a C peryjiupyeMol TiIyOMHOU H
HaIpaBJIEHUEM pe3Ku Mo yriioM 90° aiisi BBINOJIHEHHS HAIPE30B KOHTPOJIbHBIX 00PA3IIOB.

[ITaHTeHIUPKYIIb IS ONIPEICIICHUS PA3MEPOB HCIIBITATEILHBIX 00PA3I[0B ¢ TOYHOCTHIO HE
menee 0,1 mm mo I'OCT 166-89.

JluHeiika s onpeesieHUsT pa3MepOB UCIIBITATEIHLHBIX 00PA3I0B ¢ TOYHOCTHIO A0 1 MM 1O
['OCT 427-75.

Ucnerratensaas mammuaa o ['OCT 28840, oOecrieunBaromiasi peryjampyeMyro CKOpPOCTb
nepeMenieHus] aKTUBHOW TpaBepchl B JMANa30HE U U3MEPEHHE HArpy3KH U IEepeMEIleHUs C
norpemHocTeio He Oonee 0,5%. MuHUMaNbHOE PETUCTPUPYEMOE 3HAYCHHE JUIS Harpy3Kd
IOJKHO ObITH He Oosee 100 H.

JlaT4rKu M3MEPEHUs JTUHEHHOTO nepemenieHus (mporudoB f wim nepeMenieHuii BHEITHUX
rpaHel Hajpesa afi) ¢ TouHOCThIo 110 0,01 MM.

1 '
1, 1-1
F F
Il
1, : .,
25_ 250 N 250 || 25 150
550

Pucynok b.1 — Cxema ucnbiTaHus 00pa3ua

b.3 O6pasusl

b.3.1 UcnpiTaTensabie 00pa3ibl TOJDKHBI OBITh U3TOTOBIICHHI B (hopMe MpU3MBbI (6aKu) CO
craHaapTHeIMU pazMepamu: mupura b =150 mm, Beicota h =150 MM u anmaa L = 550 mm.
Yuco 00pasoB UTst UCIIBITAHUI — HE MeHee 6.

b.3.2 UcnpitaTensHble  00pa3ibl M3rOTaBIMBAIOT W MOJTOTABIMBAIOT K HCHBITAHUSIM
cornmacHo ['OCT 10180 (pazmen 4) u ¢ yuerom b.3.3 u b.3.4.

b.3.3 3anonuate ¢opmbl OeToHHOW MM cTaneduOpoOETOHHOW CMEChI0 CIIEAYyeT B
MOpsIIKE, TMPUBEIEHHOM Ha pucyHke b.2. O0bem 3amomHeHus (OpMbI B IEHTPATbHON YacTh
(ydacTok 1) 1omkeH ObITh paBeH CyMMapHOMY 00ObEMY 3allOJHEHUs y4acTKOB 2 Ha pucyHke b.2.
[TepBoHavanbHO popMy cleAyeT 3anoJHATh NPUOIU3NTENbHO Ha 90 % BBICOTHI HCIIBITATEIHHOTO
oOpa3ma W  ymwIOTHUTh Ha  BHOporutomazake. [lpu  ¢opmoBanuu  oOpa3noB  u3
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CaMOYIIJIOTHSIOMIEH S cTane@uOpoOeTOHHOM cMecu (GopMa 3aroyIHACTCsl U BBIpaBHUBAETCA 0e3

BHOpaIny.

1, 2 — sramnsl 3anonHeHUs HOPMBI
Pucynoxk b.2 — llopsinok 3anosHeHust popMbl

b.3.4 JIns BbINONHEHUS HAAPE30B B HCHBITATEIbHBIX OOpa3lax HPUMEHSIOT MOKPYIO
pe3ky. Hanpes ciemyer mpou3BOIuTh MocepeanHe o0pas3na B moBepHyToM Ha 90° BOKpyr
MIPOJIOJIBHOM OCH €ro MosiokeHuu (pucyHok b.3).

h,

1 — BepxHsisi MIOBEPXHOCTh OETOHUPOBAHHUS;, 2 — HAAPE3
Pucynok b.3 — PacnoJioxkenue Hagpe3a, BHINIOJHEHHOI0 B HCIIBITATEJILHOM 00pa3ue

[IIupuna Hampesa I0/KHA ObITH HE Oojee 5 mm, riybuna — (25 + 1) MM, paccrosiHue
MEK/1y BEPIIMHOM HaIpe3a U BEpXHel rpaHbio 00pasiia npu ero ucnbitanuu hsp — (125 £ 1) mm.

Hanpes B o0pa3iax cienyeT BBIIOIHATh HE paHEe YeM 4Yepe3 TPOe CYTOK C MOMEHTa MX
U3rOTOBJICHHSI U HE TTO3/IHEE YeM 3a 3 U JI0 UCIIBITAHUS.

b.4 IloaroroBka ucnbITaTeJIbHbIX 00PA310B K HCIIBITAHUIO

b.4.1 Hlupuny oOpa3na U paccTOSHUE MEXKIYy BEpIIMHON HaJpe3a M BEpXHEH IpaHbIo
oOpa3ua ciefayeT OmpeAensTh M0 CpelHEMY 3HA4eHUIO U3 JBYX HM3MEPEHMH, BBIMOJIHSIEMbIX
HITAHTEHIIUPKYJIEM ¢ TOYHOCTHIO 110 0,1 MM.

b.4.2 Jlnuny nponera oOpa3ua cieayeT OIpeleNsTh Ha OCHOBAHWU JIByX H3MEpEHMH
PAcCTOSIHUA IO OCU MEX]Ty OIIOPHBIMU POJIMKAaMU C 00€HX CTOPOH 00pasiia ¢ MOMOIIbIO TMHEHKH
C TOYHOCTBIO | MM.

b.5 IlpoBenenue ucnbITAHUA

b.5.1 B Hawane HarpyxeHus oOpasla CKOPOCTb NEpEMELICHHs] aKTUBHOM TpaBepChl
UCTIBITATEIbHOM MALIMHbI ClIeAyeT IPUHUMATh U3 YCIOBUS 00€CeueHHsI CKOPOCTH NMPHUPAIIEHUS
NMepeMenIeHnii BHEMHUX TpaHed Haape3a aF Ha 0,05 MM/MHH, a mociae AOCTHIKEHUS
nepeMeleH’i BHEIIHUX TpaHed Hajapes3a 3HayeHus aF = 1,0 MM — u3 ycioBusi obecriedeHus
CKOPOCTH MPHUpPAIICHUS TIEPEMEICHU BHEITHUX IPpaHel Haapesa Ha 0,2 MM/MUH.

Bb.5.2 UcnpiTanust HEOOXOAMMO MPOBOJIUTH 0 JOCTHIKECHUS 3HAUCHHs MepeMelleHHH
BHEIIHUX I'paHell Hajipe3a aF = 4 MM WK J0 pa3pylleHus odpasla — B 3aBUCUMOCTHU OT TOT0, YTO
HACTYIIUT paHblIE.

b.5.3 Pe3ynbTatrhl UCHBITAHUN, B XOZl€ KOTOPhIX 00pa3oBaHUE TPEIIMH 3aQUKCUPOBAHO 32
IIpeeslaMy HaJpe3a, CYUTAIOTC HEIEHCTBUTEIIBHBIMU.

b.6 O0pabdoTka pe3yJbTaToB
b.6.1 B xone ucnbiTanmii 17151 K100 oOpasma crposT rpaduku «F — arp» (pucynok b.4).
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Y

0 Aro 5 apy s

Pucynok b.4 — I'paduk «Harpy3ka — nepeMenieHue BHEIIIHUX IPaHeld HaJApe3a»

b.6.2 [Ins xaxxaoro oopasiia onpenessoT ¢ TOYHOCThIo 10 0,1 H/MM? 3HaueHUS MIPOYHOCTH

Rros 1 RF2,5 ¢ yuerom Heynpyrux cBOicTB craiedpudpoderona no Gpopmynam:

rIe

3-F,

FO,S:W. FO0,5 (b.1)
3-F .-l

=—2° (5.2)

F25 — 2 NE25
2-b-h’ |
p
Fos — 3HaueHHe Harpy3Kd, COOTBETCTBYIOIIEE MEPEMEILCHUI0 BHEIIHUX TI'paHell Halpes3a
ar = 0,5 muM;
F215 — 3HAYEHHE HArpy3KH, COOTBETCTBYIOIIEE MEPEMEIICHUIO BHEIIHUX T'PAHEW Haapesa

ar = 2,5 MmuM;

| — nrHa mposeTa, MMm;

b — mmpuHa obpasua, Mm;

hsp — paccTosiHre MeXTy BEpIIMHON Haape3a U BEPXHEW IpaHbio 00pasiia, MM;

kros = 0,4 u kr2s = 0,34 — koaddummentsl ydera Heynpyrux nedopmanuii B
cranepuOpoOeTOHE paCTAHYTOM 30HBI 00Opa3Ia.

b.6.3 HopmaTuBHble 3Ha4YeHUsT OCTAaTOYHOM TPOYHOCTH  cranedubpoOeToHa Ha

pPacTAXKEHUC ONIPCACIIAOT 110 (I)opMynaM:

Rtbt2,n = Rrosm (1 — 1,64 vrosm) , (5.3)
Rebtan = Rr2,5:m (1 — 1,64 ve2sm) , (b.4)

rie Rrosm U Rr2sm — cpenHue 3HaueHUs OCTaTOYHOW MPOYHOCTH cTaneduOpobeToHa Ha

74

pactsoxenue, H/mm?;
VF05m U VF2,5m — KOO QHUIMEHTHI BapHaILMH, KOTOPbIE OMPEIENIOT 10 hopMyTaM:

S
_ YFO,5m
Veosm = R (B.5)
FO0,5,m
S
_ OF25m
Veasm = R , (b.6)
F2,5m
31eCh SFosm W SF25m — CPEIHEKBAJAPATUYHBIC OTKJIOHEHHS, KOTOPBIC OMPEICISIOT TI0

bopmymnam:
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Z (RFO,S,i - RFo,s,m)2
-1

Skosm = : (n-1) : (B.7)
Z(RFZ,S,i - RFZ,S,m)2
Skasm = = (n-1) ; (b.8)

N — YKCII0 KOHTPOJIBHBIX 00pa3LoB-0aJIOK.

b.6.4 B ciy4ae, eciu HMCHBITaHUS KOHTPOJBHBIX OOPa3llOB HAa OCEBOE DPACTSDKEHUE HE
MIPOU3BOJIATCS, KJIacC cTaneuOpoOeToHa MO MPOYHOCTH Ha OCEBOE PACTSIKCHHE JIOMYCKAeTCs
Ha3HA4aTh [0 Pe3yJIbTaTaM UCIBITAHUNA KOHTPOJIBHBIX 00pa3IoB-0aoK Ha M3TUO B CIICAYIONICH
MOCJIEIOBATEIBHOCTH.

OnpenensoT A KKI0To 06pasua ¢ TogHocTho 10 0,1 H/MM? 3HayeHns npouyHOCTH Reel
o popmyre

Rrel = j:):elhzl “Krer» (5.9)
sp
rae  Fe — MakcumanbHOE 3HAYEGHUE HATPY3KW B MHTEPBAJIC 3HAYCHUH MEpPEMEIICHUs BHEIIHUX

rpaneit Hagpesa 0 < ar < 0,05 mm;

kKree = 0,6 — kodddumnment ydera Heynpyrux aedopmanuii B craiedubpoderoHe

pacTsHyTO# 30HBI 00pa3Ia.

BBIuCcIsioT HOpMaTUBHBIC 3HAUSHUS TIPOYHOCTH cTaneguOpoOeTOHA Ha PaCTsHKEHUE:

Rfbtn = Rrel,m (1 -1,64 VFeI,m) ) (E.lO)
rie  Rrelm — cpeHee 3HaueHNs IPOUHOCTH cTaneduOpodeTona Ha pacTskenue, H/Mm?,

VFel,m — KOO (OUIIMECHT BapHALIVH:
. SFel,m

VRelm = 5 (b.11)
Fel,m

3716Ch  SFel,m — CPEIHEKBAIPATHYHOE OTKJIIOHEHHE, OTpesieNnseTcs o GpopMyie

n
Z (RFeI,i - RFeI,m)2
_ i=1

Fel,m —
' (n-1)
b.6.5 Ecnu B miporiecce UCTIBITaHUM (PUKCUPYIOTCSI TOJIBKO TPOTHOBI 00pasiia, CBA3b MEKIY
ar u nporu6oM f mpuHUMarOT B BUjIE:

S (b.12)

f=0,85ar + 0,04, (b.13)
rne  f—mporu6, Mmm;
ar — 3HaYEHHUE, MM, KOTOPOE:
- B Clly4ae, CJIM PacCTOSIHHE ) OT OCH JaT4yhKa TMEePEeMEUICHUN 10 HWKHEW TpaHu
UCIBITYEMOr0 00pasiia paBHO HYJIIO, MPUHUMAIOT PABHBIM H3MEPEHHOMY B IPOIIECCE
HCIIBITAaHUS 3HAYEHHUIO;

- B IPOTUBHOM CJTy4ae — BBIUUCISIOT 1O (hopmyIie

h

st (5.14)

a

3neck h —monHas BeicoTa oOpasia.
[lepeBon rpadukoB «Harpyska F — mepemenieHune BHELIHUX TpaHell Hazapesa ar»
OPOM3BOJAT IyTeM HpeoOpa3oBaHUs OCH arF, BBIIOJIHIEMOTO C NPUMEHEHHEM 3HaueHHH,
MpUBeeHHBIX B TabuIe b.1.
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Taonunpa b.1

ar, f,

MM MM
0,05 0,08
0,10 0,13
0,20 0,21
0,50 0,47
1,50 1,32
2,50 2,17
3,50 3,02
4,00 3,44
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punioxkenune B

Onpenenenue conpoTuBIeHHi cTaTIe(PUOPOOETOHA PACTAKEHUIO H CXKATHIO C Y1eTOM
BJMsIHUS (UOPOBOro apMHUPOBAHUSA

B.1 Ilpu ompeneneHun  3HAYEHUS  PACYETHOTO  OCTATOYHOTO  COMPOTHBIICHUS
ctanepuOpoOeTOHA PACTSHKEHUIO Rihz pa3nMuaroTcss aBa ciaydash HCUEPIaHHs MPOYHOCTH Ha
pacTshkeHue ctanepuopoOeToHa.

IlepBblii cay4daii: CONPOTHUBICHUE PACTSDKEHHUIO CTaneguOpoOEeTOHA HMCUEPNBIBACTCSA H3-3a
00pbIBa HEKOTOPOTO uncia Guop U BELACPIUBAHUSI OCTAIBHBIX, YTO ONPEAETSETCS YCIOBUEM

f
I <—. (B.1)
f.,an 2
Bropoii ciay4aii: conmpoTHBICHHE PACTSDKCHHIO cTaneduOpoOeTOHA HCUEPIBIBACTCS H3-3a
BBIICPTUBAaHUS U3 OETOHA YCIIOBHO BCeX PUOp, UTO OMpEesieTcs yCIOBUEM

I
.. 2 > (B.2)
B dopmynax (B.1) u (B.2) lfan — nnuna 3amenku ¢puoOpsl B OeToHE, oOecrieunBaromas ee
pa3pbIB P BBIICPTUBAHUH, ONpeaessieMas o Gopmyie

d. R
If,anznf ;l’ed Lo ' (B3)

b,ser

re Ofred — IPUBEICHHBIN THAMETP IPUMEHsIeMOi GUOpsI, MM;
Rf,ser — HOpPMAaTUBHOE CONPOTHBIIEHUE pacTshkeHuto hubdp, MIla;
Nf — K03 HUIMEHT, YIUTHIBAIONINI aHKEPOBKY (PHOPHI.
KoadduuneHT Nt npuHUMaeTcst paBHbIM:

0,8 — st ubpsl, ppe3epoBaHHON U3 CIIAOOB;

0,6 — s uOPHI, pe3aHHOM U3 CTATLHOTO JIUCTA,

0,9 — st pubpskI, pyOICHHOMN U3 CTANBHOM MPOBOJIOKH.

[Tpu poekTupoBaHuN 0f red IPHHIMAETCS PABHBIM

dy e =113,/S; (B.4)

rae Sf — IUIOIAAb HOMHUHAIBHOIO IOMEpPEeYHOro cedeHus Quopbl, ompenensemas IO ee
HOMUHAJIBHBIM pa3MepaM.

B.2 Tlpu mepBoM ciy4yae HcYepIiaHUs COMPOTHUBICHHUS PACTKEHUIO cTanehudpodeToHa
3HaueHHE Rtz ompenensieTcs: mo popmysie

I
Rivis =V | Krkorbt Ry 1= =2 +011Rb(0,8— ZMN—O,OOE)) ; (B.5)

f

i€ Yfb1 — KOOQPHUIHUEHT YCIOBUI paboThl, MpUHUMaeMblil paBHBIM 1,0 17151 GuOpsI U3 ci100B;
1,1 — nns pubpse! u3 nucta u GUOPH U3 TPOBOJIOKH;

Kor — KO3 pUIIMEHT OpHeHTAINK, YYUTHIBAIOUIMN OpUEeHTaNn0 GuOp B oObeMe dJIeMeHTa B
3aBUCUMOCTH OT COOTHOIICHHUSI Pa3MEpOB CEUCHHsI DJIEMEHTA W JUIMHBI (pUOPBI, PUHUMAEMBII
o Tabnuie B.1;

ui — kodpunment GpudpoBoro apMUpoOBaHus o 00bEMY;

Kr— xoaddunuent, onpenensiemMsrit mo popmyie

Ky =y1-(1,2-80u,,) . (B.6)
Ta6numa B.1
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3HaueHue Kor B 3aBHCUMOCTH OT pa3MepOB CEYCHUS PACTSHYTOTO SJIEMEHTA MPH

il b/l
0,5 1 2 3 5 10 20 Boiee 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 - 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 - 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 - - 0,73 0,687 0,652 0,624 0,610 0,597
15 - - 0,69 0,649 0,615 0,589 0,577 0,564
2 - - 0,67 0,630 0,597 0,573 0,559 0,548
3 - - - 0,612 0,580 0,556 0,543 0,532
5 - - - - 0,556 0,543 0,530 0,519
10 - - - - - 0,533 0,520 0,510
20 - - - - - - 0,516 0,505
Boitee 20 — — — — — — — 0,5

[Ipumeuanue — b uh - cooTBETCTBEHHO OOJBIINN U MEHBIIINN pa3MePhl CCUCHHUS DIIEMEHTA
(MU ero YacTH), IEPIEeHIUKYISAPHOTO K HAMPABICHHUIO BHEIIHETO PACTATUBAIOLIETO YCUITHSI.

B.3 Ilpu BTOpOM cilydae HCYEpIiaHUs COMPOTUBICHUS PACTHKEHHUIO cTanedudpodeToHa
3Ha4yeHne Rz onpenensiercs no popmyie

koerfvlf
Ripts =V 2Ro| Ky ———+0,08-0,5u, |, (B.7)

f¥f,red

rae 2 — kodhduiueHT ycnoBuil paboTel, mpuHuMaemMblidi paBHbIM 1,0 ams Gudpsl u3 cnsooB;
1,1 — nns dubps! 3 mucta U GUOPHI U3 MPOBOJIOKH.

B.4 3HaueHus kod3pQUIMEHTOB Y1 U Y2 B CIy4asX HPUMEHEHUS MPOrPECCUBHBIX
TEXHOJIOTUH MOryT OBITh YTOUHEHBI IOCJHE OSKCIEPUMEHTAIbHOrO OOOCHOBAaHUS B
COOTBETCTBYIOIIEM TTOPSIJIKE.

B.5 PacuerHoe comporuBieHue cxatuio cranepudbpoOetona Rm ompenensercs B
3aBUCHUMOCTH OT KJjlacca IO MPOYHOCTU Ha CykaTue OeTOHa-MaTpHIlbl, BUAA U pa3MepoB (uoOpHI,
reOMETpUH M pa3MepoB CEUEHHUs sieMeHTa. [Ipu 3TOM yduThIBaeTCsl TOJIBKO paborta ¢uop,
OPUEHTHPOBAaHHBIX HOPMAJbHO K HANPABICHUIO BHEIIHETO CKAMAIOMIETO YCHIUS W
yJIOBJIETBOPSIOMIUX ycioBuio (B.1).

3nauenue R onmpenensercs no hopmyie

be:Rb"'(knz(Pfova) ' (B.8)

rne Kn — xo3b¢unueHt, yuyuThiBaloOIMid paboTy GHOpP B CEYCHUH, MNEPICHAUKYISIPHOM
HaIlpaBJICHUIO BHEIIHETO CXKMMAIOLIETO YCUJIHS, U PUHUMaeMbli 1o Tabnuue B.2;
¢f — kKodhumreHT 3¢ (HEKTUBHOCTH KOCBEHHOTO apMHUPOBaHUS (UOpaMH, BBIYUCISEMBIN TI0
dopmyne
5+L

_ , B.9
P =1 as0 (B9)
k2u. R
rae L= nAvTE (B.10)
Rb
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Tabnuma B.2
3nayeHue K, B 3aBUCHMOCTH OT pa3MEepPOB CEUECHUS CIKATOTO SJIEMEHTA PU
h/ls b/
0,5 1 2 3 5 10 20 Boiee 20

0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636
0,4 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629
0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624
0,8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614
1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597
15 0,115 0,232 0,399 0,454 0,498 0,531 0,548 0,565
2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549
3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532

5 0,1 0,214 0,367 0,418 0,458 0,490 0,504 0,520
10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510
20 0,1 0,297 0,356 0,406 0,446 0,475 0,490 0,505

Bonee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5

[Ipumevanue — b u h - coorBeTcTBEeHHO OOJIBLINI M MEHBILUI Pa3Mepbl CEUCHHS DIICMEHTA
(MM ero 4acTH), NEPIEHIUKYJIIPHOTO K HAIPABICHHUIO BHEIIHETO CKMMAIOIIETO YCUIIUS.

B.6 Ilpu pacueTe KOHCTPYKIMI /15 ONIpeAesieHus 3HaueHui Ry 1 Rt k03 duttmertsr Kor 1 Kn
npuHUMaroTCs 1o Tabmuiam B.1 u B.2, 1 oTAenbHBIX yacTeld CEYCHHUs PacCUMTHIBAEMOTO

aiieMeHTa (BEpXHEW IIOJKM, HID)KHEH IIOJKM, CTEHKHM, pedpa U T.N.), B 3aBUCUMOCTU OT

COOTHOIIEHUS X Pa3MEPOB U ITUHBI (GPUOPHI.

B.7 Ilpu pacdere mo mpovyHOCTH CTaNeuOPOOETOHHBIX KOHCTPYKIMK (PUOpPOBYIO apMaTypy
CllelyeT NMPUHUMATh PABHOMEPHO DPACIPENEIICHHON MO CEYEHHIO JIEMEHTa ¢ KO3 (PUIHEHTOM

MPUBEIEHHOTO ApMUPOBAHUS MO MJIOLIAAH, OTIPEAEIEMBIM 110 GOopMyJIaM:
- JUIsl pacTSIHYTOM 30HBI

2

Wi = ukaor ;
- ISl CKaTOW 30HBI
R = vakr? '
TIe e UL, - Ko3(dunments GuOPOBOro apMUPOBAHUS 10 TUIOIIAIN;

Ui - K03pPuireHT GudpoBOro apMUpPOBAHUS 10 OOBEMY;
Kor 11 Kn - K03 dureHTBI, NpUHIMaeMbIe COOTBETCTBEHHO 1o Tabmuiiam B.1 u B.2.

(B.1

(B.1

1)

2)
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