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BBEJEHHUE

Hacrosimuii CBoa nmpaBuil COEP>)KUT PEKOMEHJALMU 110 pacdeTy M NPOECKTUPOBAHUIO
OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKLUN MPOMBIIUICHHBIX M TPAKIAHCKUX 3aHUN U
COOpYKEHHHM M3 TspKkenoro OeToHa Oe3 MpenBapUTENbHOTO HAINPSDKEHUS apMaTyphbl,
KOTOpble 00eCHeunBaIOT BBINOJHEHHE 00s3aTenbHbIX TpebdoBanuit CHull 52-01-03
«beroHHbIe 1 kene300eTOHHbIE KOHCTPYKIMU. OCHOBHBIE TTOJI0KEHUS.

Pemenue BOIIpoCa O MPUMCHCHUHN CBOIIE[ IpaBUJI IIPU TPOCKTUPOBAHUHN OCTOHHBIX U
»Ke1e300€ TOHHBIX KOHCprKI_II/Iﬁ KOHKPCTHBIX 3JaHUU U COOp}I)KeHI/Iﬁ OTHOCHUTCA K
KOMIICTCHIIMKU 3aKa3duKa MHIIN HpOCKTHOfI OpraHH3anunu. B cjIydyac cCJIM IPUHATO
peuIiCcHUC O NMPUMCHCHUHU HACTOAMICTO CBOI[a MmpaBuJi, JOJIZKHBI OBITh BBINOJHEHBI BCE
YCTaHOBJICHHBIC B HEM Tpe6OBaHI/I$I.

[TpuBencuubiec B CBOJC MPaBWII CIUHHIIBI (U3NUCSCKUX BEIIMYMH BBIPAKEHBI: CHJIBI - B
HptoToHax (H) wim B xunonptoToHax (kH); nuHeiiHble pasmMepsl - B MM (U CEUCHUN)
Wix B M (I 3JIEMEHTOB WM WX YYacTKOB); HANPSIKCHHUS, CONPOTUBIICHUS, MOJIYJIU
yIpyrocTtH - B Mmeramnackajsx (MIIa); pacnpeneneHHble HArpy3ku U ycuiaus - B KH/M wiu
H/mm.

CBox mpaBun pazpaboranu a-pa texH. Hayk A. C. 3anecoB, A.M. 3Be3nos, T.A.
Myxamenues, E.A. Yuctsxos (I'YJI «<HUWXb» I'occtpos Poccun).

CBO/I IPABUJI ITO ITPOEKTUPOBAHUIO U CTPOUTEJIBCTBY

BETOHHBIE U )KEJIE3OBETOHHBIE KOHCTPYKIIUU BE3
HNPEABAPUTEJIBHOI'O HAIIPSKEHUSA APMATYPBI

CONCRETE AND REINFORCED CONCRETE STRUCTURES WITHOUT
PRESTRESSING

Jlata BBenenus 2004-03-01

1 OBJIACTH IPUMEHEHUA

Hacrosmuit  CBox mpaBuil paclpoCTpaHAETCs] HAa MPOCKTUPOBAHUE OCTOHHBIX H
KEJIe300€TOHHBIX KOHCTPYKUMN 3JaHUN M COOpPY)KEHHUH pa3jIMyHOrO Ha3HAYEHUS,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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BBINOJIHEHHBIX U3 TSKEJIOro OeToHa KJIACCOB IO MPOYHOCTH Ha cxkathe oT B10 mo B60
6e3 mpenBaputTenbHOro HampsbkeHus apMaTypbl U 3KCIUTYyaTHPYEMbIX B KIIMMAaTHUECKUX
ycnoBusix Poccun, B cpelie ¢ HearpeCCUBHOM CTENEHBIO BO3ACUCTBHS, IPU CTATUYECKOM
NEMCTBUM HAarpy3KH.

CBO,[[ IMpaBUJI HC PACIpOCTPAHACTCA Ha IMPOCKTUPOBAHUC OCTOHHBIX n

»Kee300€ TOHHBIX KOHCTPYKLII/Iﬁ THUAPOTCXHUYCCKUX COOPYH(CHHIZ, MOCTOB, HOKpLITI/Iﬁ
ABTOMOOMIIBHBIX A0pOor 1 a3pOoApOMOB U JPYTHUX CIICHUAJIBHBIX coopymeHHﬁ.

2 HOPMATHUBHBIE CCBIJIKHN

B Hacrosmem CBOI[C MMpaBUJI HUCIIOJIB30BAHBI CCBUIKH Ha CICAYHOIIUEC HOPMATUBHBIC
HAOKYMCHTBI:

CHull 52-01-2003 betoHHble U >Kene300€TOHHbIE KOHCTpYKIHUU. OCHOBHBIC
MOJIOKEHUSL.

CHull 2.01.07-85* Harpy3ku U BO31€HCTBHS

CHull 23-01-99* CtpoutenbHas KIMMaTOIOTHS

I'OCT 13015.0-2003 KoHCTpyKUMHM M H3A€IHs OETOHHBIE M Kele300eTOHHBIE
coopusble. O0mIMe TeXHUUECKue TpeOoBaHUs

I'OCT 14098-91 CoeavHeHus CBapHbE apMarypbl M 3aKIaJHbIX HM3JEIUN
&KeNe300€TOHHBIX KOHCTPYKIMUA. THITBI, KOHCTPYKLUHU U Pa3Mephl

3 TEPMHUHBI U OIIPEJAEJIEHUSA

B nacrosmem Csoxe npasun ucnonb3oBanbl TepMuHbl o CHull 52-01 u apyrum
HOPMAaTUBHBIM JOKYMEHTaM, Ha KOTOPbIE UMEIOTCSI CCBUIKH B TEKCTE.

4 OBIIIUE YKA3AHUA

4.1 OCHOBHBIE ITOJIO)KEHUSA

4.1.1 beronHble M Xene300€TOHHBIE KOHCTPYKIIMU JIOJKHBI OBITH OOECIIEYEHBI C
TpeOyeMoil HaJeKHOCTBIO OT BO3HMKHOBEHHSI BCEX BHJOB IPENEIbHBIX COCTOSHUN
pacueToMm, BbIOOpPOM IOKa3aTejel KayecTBa MaTepualoB, HA3HAYEHUEM pa3MEepoB U
KOHCTPYHMPOBAaHUEM COIJIaCHO YKa3aHMsAM Hactosmero Csoma mnpasuin. Ilpu sTom
JOJDKHBI  OBITh  BBIIOJHEHBI TEXHOJOTMYECKHE TpeOOBaHUS MpPU HM3TOTOBJICHUHU
KOHCTPYKLIMH U COOJIOZCHbI TpeOOBaHMA IO SKCIUTyaTallud 3[JaHUA U COOpYKEHHH, a

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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TaKXC Tpe6 OBaHUA 1o OKOJIOTHH, YCTaHaBJIMBACMbIC COOTBCTCTBYHOILIUMH
HOPMAaTUBHBIMHU JOKYMCHTAMMU.

4.1.2 KoHCTpyKIIUK paccMaTpUBAIOT Kak OETOHHBIE, €CIM UX MPOYHOCTH oOecreueHa
OJIHUM TOJILKO OETOHOM.

betoHHbIC 71€MEHTHI MMPUMCHSIOT:

a) MMPECUMYIICCTBCHHO Ha CKATUC IIPU PACIIOJIOKCHUN l'[pOI[OJ'ILHOﬁ COKMMAIOIIEH CHUIIBI
B IpcJciiax MONnepeUHOro CCUCHUS 3JICMCHTA,

6) B OTHACJIBHBIX ClIydadX B KOHCTPYKIHAX, pa60Ta10me Ha CXaTue, IMpu
PacCIoJIOKCHHUUN HpO,[[OHLHOf/'I CKUMAIOIIEeN CHUJIBI 3a npeaciiaMu nmonepeYHoro CCYCHUA
9JICMCHTA, a TaKXKC B M3rH0aeMbIX KOHCTPYKIOUAX, KOrJa HUX pPaspymecHuc HE
MNpeaACTaBIACT HCHOCpCHCTBeHHOﬁ OIIaCHOCTHU I JKHU3HH JIIOJeH U COXPAaHHOCTH
O60py210BaHI/I$I " KOraa NpuMCEHCHUC OCTOHHBIX KOHCprKL[I/Iﬁ uenecoo6pa3Ho.

4.2 OCHOBHBIE PACYETHBIE TPEBOBAHUA

4.2.1 PacueTsl OETOHHBIX U KEJIE300€TOHHBIX KOHCTPYKIIHMA ClIeyeT MPOU3BOAUTH 110
MpEeACIIbHBIM COCTOSIHUSIM, BKJIFOUAIOIINM:

- TpenelbHbIE COCTOSIHHSI TEpBOM Tpynmbl (MO TONMHONW HEMPUTOAHOCTH K
AKCIUTyaTalluy BCICACTBUE MOTEPU HECYIIEH CTIOCOOHOCTH);

- TIpEAENbHBIE COCTOSHUSA BTOPOM TpymHibl (IO HENPUTOAHOCTH K HOPMaJIbHOM
SKCIUTyaTallil BCJEICTBHE OOpa3oBaHUS MM YPE3MEPHOIO PACKPBITHS TPEIIMH,
MOSIBJICHUSI HEAOMYCTUMBIX Aedopmaruii u ap.).

PacueTtsl 1o MNpEaACIIbHBIM COCTOSHUAM nepBoﬁ rpynIibl, COACPKANIUCCA B HACTOALICM
CH, BKJIFOYAOT pPacueT IO MHOPOYHOCTH C YUCTOM B HCO6XO,Z[I/IMBIX Clryvasax
,[[e(l)OpMI/IpOBaHHOF 0 COCTOAHHNA KOHCTPYKIUU NICPECA pa3pyUHICHUCM.

PacueTsl o npenenpbHbIM COCTOSIHUSIM BTOPOM I'PYIIIBI, COAECPKAIINUECS B HACTOSILEM
CII, BKIIOYAIOT pacueTsl MO PACKPHITHIO TPELIUH U 10 AehOopMaIHsIM.

4.2.2 Pacuer 1o NpEACIbHBIM COCTOSHUAM KOHCTPYKIIMUM B MECJIOM, a TaKKe
OTACIIBHBIX €€ JJICMCHTOB CJICAYCT, KaK IpaBHJIO, NPOU3BOAUTHL IJId BCCX CTaIui:
HU3TOTOBJICHUSA, TPAHCIIOPTUPOBAHHA, BO3BCACHHUA U OKCIUTyaTallkuU, IIPU 3TOM pACYCTHBIC
CXCMbI JOJIZKHBI OTBCUATh NPHUHATHIM KOHCTPYKTHBHBIM PCHICHUSAM.

4.2.3 Pacuersl Kene300€TOHHBIX KOHCTPYKIIMH HEOOXOAMMO, Kak MpaBUIIO,
MPOHU3BOUTH C YYETOM BO3MOYKHOTO 00pa30BaHUsI TPEIIMH M HEYNPYTUX AepopMaIuii B
OeToHe U apmarype.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Omnpenenenue ycunuii u geopMaivii OT pa3IuUHbIX BO3ACHCTBUI B KOHCTPYKIUAX U
B 00pa3yeMbIX UMH CHCTEMax 3/1aHUH M COOPYKEHHUH cielyeT MPOU3BOAUTh MO0 METOIaM
CTPOUTEJIbHOM MEXaHUKH, KaK MpPaBUJIO, C Y4eToM (pU3HUecKOH M TI'eOMETPHUUECKOM
HEJIMHEHHOCTH PabOThl KOHCTPYKLIUH.

4.2.4 Ilpu npoeKTUPOBaHUHU OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIUI HaJIe)KHOCTh
KOHCTPYKLUHMH YCTAaHABJIMBAIOT PACUETOM IIyTEM HCIIOJIb30BAaHUSA PACUYECTHBIX 3HAYCHUM
Harpy30K ¥ BO3JEHCTBHUM, pAaCUETHBIX 3HAYCHUN XapaKTEPUCTHK MaTepHaoB,
OIpENIENIIEMBIX C MOMOILBIO COOTBETCTBYIOIIMX YACTHBIX KO3()(DUIIMEHTOB HaJAEKHOCTH
10 HOPMATUBHBIM 3HAYEHUAM JTUX XapaKTEPUCTUK C yYETOM CTEIICHU OTBETCTBEHHOCTH
3IaHUN U COOPYKCHUM.

HopmartuBHbIE 3HaueHHMs HArpy30K M BO3JAEHCTBHH, KOX(PQHUIMEHTOB COYETaHMH,
KO3(QQUIMEHTOB HAJEKHOCTH IO Harpy3ke, Ko3((UIMEHTOB HAIECKHOCTH IO
HA3HAYCHUIO KOHCTPYKIMH, a TaKXe IOApPA3JEICHUE Harpy30K Ha IIOCTOSHHBIE U
BpPEMEHHBIE (JUIUTENIbHBIE U KPaTKOBpEeMEHHbIE) NpuHuMaroT cornacHo CHull 2.01.07.

4.2.5 Ilpu pacuere 3J€MEHTOB COOPHBIX KOHCTPYKLHMH Ha BO3JIEHCTBHE YCWIHH,
BO3HHMKAIOIIKUX [PU UX MOJbEME, TPAHCIOPTUPOBAHUM M MOHTa)Xe, Harpy3Ky OT Beca
3JIEMEHTOB CJIelyeT NMPUHUMATh ¢ KO3((UIIMEHTOM AMHAMUYHOCTH, paBHbIM: 1,60 - mpu
TpancnoptupoBanuy, 1,40 - mpu nmoxbeme U MoHTaxe. JlomyckaeTcst mpUHUMaTh Oosiee
HU3KHE, OOOCHOBAHHBIE B YCTAHOBJIIEHHOM IMOpsAKe, 3HaYeHHs Kod(pQuIeHTa
JTMHAMAYHOCTH, HO He HIke 1,25.

4.2.6 Ilpu pacuere mO NPOYHOCTH OETOHHBIX U KENE300€TOHHBIX AJIEMEHTOB Ha
JNEUCTBHE  CXKUMAIOIIEW IPOJOIBHOM CWIBL  CIENYyeT YYUTBHIBATh  CIIy4YaWHBII
JKCLICHTPUCHUTET €q, IPUHUMAECMBIN HE MEHEE:

1/600 JUTMHBI 3JIEMEHTA WIIA PACCTOSHUSA MEXY €ro CEUCHHSIMU, 3aKPEIUICHHBIMUA OT
CMCIICHHUS;

1/3,0 BBICOTBI CEUYCHUS;
10MmMm.

I[J'IH QJICMCHTOB CTaTHYCCKHU HCEOMPCACINMBIX KOHCTp}/'I(I_[I/Iﬁ 3HA4YCHHC
OKCHCHTPUCUTCTA l'IpO,Z[OJ'IBHOfI CHJIBI OTHOCHUTCIIbHO ILCHTpPAa TAXKCCTU IIPUBCACHHOTO
CCUCHUA e€() MNPUHUMAKOT pPABHBIM 3HAUCHUIO OJOKCLHCHTPUCUTETA, IIOJIYYCHHOI'O U3
CTATUYCCKOI'0 pacy€Ta, HO HC MCHEC €.

JUist  3IIEMEHTOB  CTAaTMYECKM OINPENEIMMBIX KOHCTPYKLUHUN OKCLEHTPUCHUTET &)
IIPUHUMAIOT PABHBIM CYMME 9KCLICHTPUCUTETOB - U3 CTATUYECKOI0 pacyeTa KOHCTPYKLIUM
U CIIy4auHOTrO.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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5 MATEPHAJIBI V1A BETOHHBIX U )KEJIE3OBETOHHBIX

KOHCTPYKIINI

5.1 BETOH

[Tokazarenu kadecTBa 6€TOHA U UX MPUMEHEHHE MPHU MPOCKTUPOBAHUHT

5.1.1 ]JIng OETOHHBIX U >KeIe300€TOHHBIX KOHCTPYKIUH, TPOEKTUPYEMBIX B
COOTBETCTBUM C TpeboBaHHsIMH HacTosimero CBoaa mpaBui, cleAyeT MpelycMaTpuBaTh
KOHCTPYKLHMOHHBIN TsDKENbIH OeTOH cpeaneil mioTHoctu oT 2200 kr/m” mo 2500 Kr/M>

BKIIIOUHUTCIIHBHO.

5.1.2 OcCHOBHBIMH TIOKAa3aTEIISIMH KadecTBa 6CTOHa, yCTaHaBJIMBACMbIMU  TIpH
IMPOCKTUPOBAHNU, ABJISAFOTC:

a) KJIacc O€TOHA 110 IMPOYHOCTHU HA CKATUC B;
6) KJIaCC IO MPOYHOCTU HAa OCCBOC PACTAKCHUC B, (Ha3Ha‘-IaIOT B ClIydadXx, Korjga sTa
XapaKTCPUCTHKA HMECT TJIABCHCTBYIOHIECC 3HAUCHUC U €€ KOHTPOJUPYIOT Ha

MIPOU3BOJICTBE);

B) Mapka 110 MOpOBOCTOﬁKOCTH F (Ha3Ha‘-IaIOT pIRI o KOHCprKHHﬁ, noaBEepracMbIx
JIEHCTBUIO MOMCPEMCHHOI'0O 3aMOpPAKUBAHU U OTTaI/IBaHI/ISI);

T) Mapka Mo BOJOHCIIPOHUIIACMOCTH \\% (Ha3HaLIaIOT I KOHCprKHHﬁ, K KOTOPBIM
MNPpCABABIAOT Tpe60BaHI/I$I OrpaHU4YCHUA BOI[OHpOHI/II_[aeMOCTI/I).

Knaccel 6eToHa mo mpo4yHOCTH Ha ckaThe B M oceBoe pactsbkeHue Bt oTBeuaroT
3HAYEHUIO TapaHTUPOBAaHHOM npoyHocTH OeToHa, MIla, ¢ obecneuenHocTsio 0,95.

5.1.3 Jlns GETOHHBIX U >KEJIe300€TOHHBIX KOHCTPYKLHMH ClIeqyeT MpeaycMaTpuBaTh
OETOHBI CIIEeIYIONIUX KIacCOB U MapOK:

a) KJIaCCOB MO MPOYHOCTH Ha CHKAaTHE:

B10; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60;
0) KJIaCCOB IO MPOYHOCTH Ha OCEBOE PACTSIKEHUE:

Bt0,8; Bt1,2; Btl1,6, Bt2,0; Bt2,4; Bt2,8; Bt3,2;

B) MapoK MO0 MOPO30CTOUKOCTH:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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F50; F75; F100; F150; F200; F300; F400; F500;
') MapOK 10 BOJIOHETIPOHHUIIAEMOCTH:
W2; W4; W6; W8; W10; W12.

5.14 BOSpElCT 6CTOHa, OTBEYAIOIIUN €ro KJIaCCy 1O MPOYHOCTHU Ha CKATHEC U OCCBOC
PaCTAKCHUC (HpOCKTHHﬁ B03paCT), Ha3HA4YaroT IpU MNPOCKTHPOBAHUU HCXOAA U3
BO3MOJXHBIX PCAJIbHBIX CPOKOB 3arpy’KCHUA KOHCTp}/'KI_II/Iﬁ MMPOCKTHBIMU Harpy3kKaMu.
HpI/I OTCYTCTBUU 3TUX NJAHHBIX KJIACC OeToHa YCTaHaBJIMBAOT B BO3PAaCTC 28 CYyT.

3HayeHue OTIIYCKHOM NpOYHOCTH OeTOHa B 3JEMEHTaX COOPHBIX KOHCTPYKLUH
cienyer HasHauaTh B coorBeTcTBMM ¢ ['OCT 13015.0 u cTtanmapTaMu Ha KOHCTPYKIUH
KOHKPETHBIX BUJIOB.

5.1.5 [lnsa xene300€TOHHBIX KOHCTPYKIMA PEKOMEHAYETCS MPUMEHATh Kilacc OeToHa
10 MPOYHOCTH Ha cxKaTue He Huxe B15.

5.1.6 Mapky GeToHa IO MOPO30CTOMKOCTH Ha3HAYAIOT B 3aBUCUMOCTH OT TPEOOBaHUH,
MPEIbABISEMBIX K KOHCTPYKIUSAM, PEKUMA WX JKCIUTyaTallud U yCIOBUH OKpY’KaroIen
CpEIBl.

Jnis  HaI3eMHBIX KOHCTPYKIMM, MOJABEpraeéMbIX aTMOC(HEpPHBIM BO3IACHCTBUSIM
OKpY’Karolllel Cpelpl IPU PacueTHOW OTPULATENIEHOM TEMIIEpaType HapyKHOIo BO3oyXa
B XoNoaHbIH mepuoa or muHyc 5 °C no muuyc 40 °C, mpuHUMarOT Mapky OeToHa Io
MOPO30CTOMKOCTH He HWKe F75, a mpu pacueTHON TeMIlepaType Hapy»KHOrO BO31yXa
Bbiie MuHyc 5 ©°C B YyKa3aHHBIX BBIIIE KOHCTPYKUHUSX MapKy OeToHa II0
MOPO30CTOMKOCTH HE HOPMUPYIOT.

B ocrampHbIX ciydasx TpeOyemble Mapku OeToHa IO  MOPO30CTOMKOCTH
YCTaHABJIMBAIOT B 3aBUCMMOCTU OT HAa3HAYEHUS KOHCTPYKLHUH U YCIOBHI OKpY>Karolen
CpEeZpbl IO CIIEUAIbHBIM YKa3aHUSM.

5.1.7 Mapky OeToHa MO BOJOHEMPOHHUIIAEMOCTH HA3HAYAIOT B 3aBUCHUMOCTH OT
TpeOOBaHUH, MPEABIBISAEMBIX K KOHCTPYKIMSAM, PEKUMa UX IKCIUTyaTallid U YCJIOBHIA
OKpY>KaroLlEU Cpeibl.

JUis HaA3eMHBIX KOHCTPYKIMH, MOJABEPraeMbIX aTMOC(HEpHBIM BO3AEHCTBHSM INPHU
pacyeTHOM OTpHULATEIBLHOM TeMIepaType HapyHoro Bo3ayxa Beimie MuHyc 40 °C, a
TaKXKe JUIsI HapyXHBIX CTEH OTalIMBaeMbIX 3JaHUMM Mapky OeToHa 1O
BOJOHENIPOHUIIAEMOCTU HE HOPMUPYIOT.

B ocranpHBIX clIydasx Tpe6yeMLIe MapKu OeToHA MO BOAOHCTIPOHNIIACMOCTHU
YCTAaHABJIMBAIOT IO CIICLIMAJIBHBIM YKa3aHHUAM.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: S
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HopmaTtuBHbIe H pacyeTHbIC 3HAYCHUSA XaPAKTEPUCTHK 0eTOHA

HOpMGI’I’luGHble SHAYEHUS NPOUYHOCMHbIX XAPAKMEPUCMUK bemona

5.1.8 OCHOBHBIMH TNPOYHOCTHBIMH  XapaKTEPUCTUKAMH  OETOHA  SBIISIOTCS
HOpMAaTUBHBIEC 3HAUCHUSI:

- COTIPOTHUBIICHUS OETOHA OCEBOMY CXATHIO Rp 1}

- COTIPOTHUBIICHUS OETOHA OCEBOMY PACTSIKEHHIO Rpf n1.

HopmatuBHBIE 3Ha4YeHHWsI CONPOTHBICHHS OETOHA OCEBOMY CXKATHIO (IIPU3MEHHAas
MIPOYHOCTH) U OCEBOMY PACTSDKEHHIO (ITPU Ha3HAYCHUH Kilacca OETOHA IO MPOYHOCTH HA

cKaThe) MPUHMMAIOT B 3aBUCHMMOCTH OT Kjacca OeTOHa IO MPOYHOCTH Ha ckatue B
corytacHo taosmie 5.1.

[Ipn Ha3HaueHum Kiacca OeTOHAa MO NPOYHOCTH HA OCEBOE pacTskeHue By,
HOpPMAaTUBHBIE 3HAUEHUS COMPOTUBIIEHUS OETOHAa OCEBOMY pAacCTSDKEHUIO Rptn
MPUHUMAIOT PaBHBIMH YHCIIOBOM XapaKTepUCTHKE Kiacca OETOHA Ha OCEBOE pacTsKEHUE.

Pacuemmnvle 3nauenus NPOYHOCMHbBIX XapaKmepucmuk bemona

5.1.9 PacueTHble 3HAUEHUS COMPOTHUBJICHUS OETOHA OCEBOMY CHKATHIO Rp U OCEBOMY
pacTsKeHUIO Rpt, ONIpeNesAoT o GopMyIam:

(5.1)

R, = Rﬂ
Ya
(5.2)
R
Ry = =
Yor -

3HadeHuss Kod(DPUIMEHTAa HAEKHOCTH IO OETOHY NpH CXKATHH yp TPUHUMAIOT
PaBHBIMH:

1,3 - s IpeAeNIbHBIX COCTOSTHUM TI0 HECYIIEeH CITOCOOHOCTH (TIepBasi Tpymnma);

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, ‘ B QOKYMEHTaN: 9
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1,0 - mid mpeaenbHBIX COCTOSHUM IO HKCIUTyaTallMOHHOW NPUTOAHOCTH (BTOpast
rpymna).

3HayeHuss KodpPUIMEHTa HAISKHOCTU MO OETOHY NMPH PACTSDKEHUM yht IPUHUMAIOT
PaBHBIMHU:

1,5 - U IPpEACIIbHBIX COCTOSIHUM 1O Hecymeﬁ CIIOCOOHOCTH IMIPpU HA3HAYCHUH KJ1acCa
OcToHa 110 IMPOYHOCTHU HA CKATUC,

1,3 - U IPEACIIbHBIX COCTOSIHUM MO Hecymeﬁ CIIOCOOHOCTH IMIpU HA3HAYCHUH KJ1acCa
OcToHa 110 IMPOYHOCTHU HAa OCEBOC PACTSKCHUC,

1,0 - IJI IPEACIIbHBIX COCTOSIHUH 11O BKCHHyaTaHHOHHOﬁ MIPpUTOAHOCTH.

Pacuetnblie 3HaueHMs conpoTuBieHus: 6etona Rp, Rpt, Rp,ser, Rbt,ser (¢ OKpyTICHHEM)
B 3aBUCHUMOCTH OT Kjlacca OeTOHa IO MPOYHOCTH Ha CXKAaTHE U OCEBOE DPACTSHKEHUE
MIPUBEJCHBI: ISl IPEJIEIbHBIX COCTOSIHUIN MEPBOM IPYMIIBI - COOTBETCTBEHHO B TAaOIMIIAX
5.2 u 5.3, BTOpO¥ Tpynnsl - B Tabauue 5.1.

Tabnuma 5.1
Bun HopmatuBHbIC 3HaUeHHUsI CONIPOTUBIICHUS OeTOHA Rp ;n U Rpt,.n 1
COIIPOTHUBJICHHUS pacueTHbIC 3HAYEHUS COMTPOTUBIICHHSI OETOHA IS TTPEIETbHBIX

COCTOSIHUH BTOPO# rpynmbl Rp ser U Rpt, ser, MIla, ipu kiacce 6eToHa
10 IPOYHOCTH Ha CHKaTUE

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B5S0 | BS5 | B60

Cxarune ocesoe| 7,5 | 11,0 | 15,0 | 18,5 (22,0 | 25,5|29,0 | 32,0 | 36,0 | 39,5 | 43,0
(mpu3MeHHas
IIPOYHOCTH)
Rb,n, Rb,ser

Pactsxenne 0,85 1,I | L35 | L,55| LL75| 1,95 2,1 |2,25(2,45| 2,6 |2,75
oceBoe  Rptn,

Rpt ser
Tabnuma 5.2
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 10
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Bun PacuerHble 3HaUEHUS COMPOTUBIICHUS OETOHA /IS TIPEIETbHBIX
COIIPOTHUBJICHUS] | COCTOSHUU mepBoii rpymimsl Rp u Rpr MIla, npu kiacce 6eToHa mo
IIPOYHOCTH Ha CIKATHE

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60

Cxarune ocepoe| 6,0 | 85 |11,5|14,5(17,0|19,5|22,0(25,0(27,5|30,0|33,0
(mpu3MeHHas
IIPOYHOCTH) Rp

Pactsxenue 0,560,751 09 [1,05({1,15{ 13 |14 | 15| 1,6 | 1,7 | 18
oceBoe Rpt
Tabnuna 5.3
Bun PacyeTHble 3HaU€HUS COMPOTUBIICHUS OETOHA [T TPEACTbHBIX
COINPOTHUBIICHUS COCTOSIHHM mepBoy rpyniibl Rpy, MIla, mpu kinacce 6eToHa 1o

IMPOYHOCTH Ha OCCBOC PACTAKCHUC

B:0,8 Bs1,2 | Bel,6 | Be2,0 | Be2,4 | Be28 B¢ 3,2

PactsxeHne 0,62 0,93 1,25 1,55 .1,85 2,15 2,45
oceBoe Rpt

5.1.10 B HEoOXOUMBIX CIIydasiX pacyeTHbIE 3HAYECHHUS MPOYHOCTHBIX XapaKTEPUCTHK
0eToHa YMHOXKAIOT Ha cienyromue Ko3(ppuuueHTs! ycaoBuil paboThl yhj, YUIUTHIBAIOIIUE
ocoOeHHOCTH paboThl OeToHa B, KOHCTPYKIMH (XapakTep Harpy3Kd, YCIOBHSA
.OKpY>Karomiei cpeapl v T.1.):

a) ybl - nnsi OETOHHBIX W KENE300€TOHHBIX KOHCTPYKIIUU, BBOJUMBIA K PaCUCTHBIM
3HAYEHUSAM CONPOTUBJIEHUNA Rp U Rpt M yUUTHIBAIOIINN BIUSHUE JUIUTEIBHOCTU JECUCTBUS
CTaTUYECKON HArpy3KH:

yb1 = 1,0 - Ipu HENPOAOIKUTENBHOM (KPaTKOBPEMEHHOM) IECTBUU HAarpy3Ku;

yb1 = 0,9 mpu NpoAOIKUTENHHOM (JUTUTEIIbHOM) ACHCTBUU HATPY3KU;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 11
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06) yb2 - 1na OETOHHBIX KOHCTPYKIMH, BBOJUMBIA K pPACYETHBIM 3HAUYEHUSIM
COIIPOTHBIICHUS Rp U YUUTHIBAIOIIUI XapaKTep pa3pylleHUs] TAKUX KOHCTPYKIIMH;

b2 =10.9;

B) yb3 - nAnsd OETOHHBIX M JKEJIe300€TOHHBIX KOHCTPYKIMH, OETOHMPYEMBIX B
BEPTUKAJIHHOM MOJ0KEHNUHU, BBOJUMBIN K PACUETHOMY 3HAUYEHUIO CONPOTHBIICHUS OeTOHA
Rp

yb3 =0,9;

BnusiHue monepeMeHHOro 3aMOpaKUBaHHMS W OTTaMBAHUS, a TaK)Ke OTPHULIATEIBHBIX
TEeMIepaTyp YYHUTHIBAIOT Ko3(p(duimeHToM yciaoBudl paborel OetoHa pp4<1,0 s
Ha/I36MHBIX KOHCTPYKLUH, MOJBEpraeMbIX aTMOC(HEPHBIM BO3ACUCTBUAM OKpYXKarolei
Cpezbl IPU pacyeTHOM TeMIiepaType Hapy>KHOTO BO3yXa B XOJOAHBIN neproa Munyc 40
°C u BbIlIE, NPUHUMAIOT KO3(GUIMEeHTy yp4 = 1,0. B ocTanbHBIX ciydasx 3HAYCHHS
K03 puLMeHTa yh4 NIPUHUMAIOT B 3aBUCUMOCTH OT Ha3HaYeHUsI KOHCTPYKIIUU U YCIOBUH
OKpY’KaloIIel Cpeibl COTJIacHO CIIEIHATbHBIM YKa3aHUSAM.

Hegdopmayuonnvie xapakmepucmuxu 6emona

5.1.11 OcHoBHBIMU Je(hOPMAIIMOHHBIMH XapaKTEPUCTUKAMH OETOHA SBISIOTCS
3HAYECHUS:

- TpeleNbHbIX OTHOCHUTENBHBIX JAedopMaiii OeToHa MNpU OCEBOM CXAaTUU U
pacTshkeHUH (TIPH OHOPOIHOM HAINpsKEHHOM COCTOSIHUU O€TOHA) £h() U £ht();

- HA4aJIbHOTO MOAYJISI yIpyroctu Ep;

- KO3 puLMeHTa (XapaKTepUCTUKH) TIOI3YUYECTH @b, cr

- koa(unmenta nonepeuHoi nepopmanuu 6eroHa (korduimenta [lyaccona) vp, P
- KO3 puLMeHTa TMHEHHON TemIepaTypHoil Aedopmariun 6eToHa abt

5.1.12 3HaveHus nOpeAeTbHBIX OTHOCHUTENBHBIX JAedopMaruii GeToHa MNPUHUMAIOT
PaBHBIMHU:

IIPU HEMTPOJOJKUTEIBHOM JEHCTBUM HArpy3KH:
ep0 = 0,002 - mpu ocEBOM CXKaTHH;
ept0) = 0,0001 - mpu oceBOM pacTSKEHUH;

npu MNpoaOJIZKUTCIbHOM JeHCcTBUHI HarpyskKu - 1o Ta6nnue 5.6 B 3aBHCHMOCTH OT
OTHOCHUTEIbHOHN BIAKHOCTH Oprxcanmeﬁ Cpcabl.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 12
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5.1.13 3HaveHus HAYATBLHOTO MOAYJS YIPYTOCTH OETOHA MPH CXKATHH U PACTIKEHUU
MPUHUMAIOT B 3aBUCUMOCTH OT Kilacca OETOHa IO MPOYHOCTH Ha cxkatue B cormacHo
Tabimue 5.4.

[Ipy 0pOMOIKUTENHHOM JEHCTBUM HArpy3Kd 3HAYCHHS HA4dallbHOTO MOJIYJIs
nedopmaruii 6eToHa OMPEENAIOT 1Mo GPopMyTie

(5.3)

&,

E =—)
1+,

LI
re @b, cr - KOOPPUIUEHT MOJI3y4eCcTH, IPUHUMAaEeMbIii cornacHo 5.1.14.

5.1.14 3navyenus KodpHUUMEHTa TMOJ3y4ecTH OeTOHA @p,cr TPUHUMAIOT B
3aBUCUMOCTH OT YCJIOBUH OKpY»XaroIei cpelbl (OTHOCUTEIbHON BIQXKHOCTU BO3JyXa) U
KJjacca 6etoHa. 3HaueHus Ko UIMEeHTA MMoI3y4YecTH OeToHa MPUBEIEeHBI B Tabnuue 5.5.

5.1.15 3nauyenue kodduuueHTa mnomnepeuHor nepopmanuu OeTOHA IOMYCKaeTCs
npuHUMath vh, P = 0,2.

5.1.16 3nauenue ko>ppuLKEHTa TUHEHHON TemnepaTypHoil nedopmariu G€TOHa PU
U3MEHEeHUHU TemnepaTypsl oT MUHYC 40 o mmroc 50 °C npuHUMaroT: apt = 1-10°c !,

Tabnuua 5.4

3Ha4yeHus1 HA4YaJIbHOTO MOJTYJISl YIIPYTOCTH OETOHA MIPU CHKATHUH U PaCTsDKEHUU Ep,
MlIla-10™" npu kiacce 6eTOHA MO MPOYHOCTH Ha CHKaTHE

B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60

19,0 | 24,0 | 27,5 | 30,0 | 32,5 | 34,5 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5

Tabnuma 5.5
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 13
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OTtHOCUTENbHAS BAKHOCTD 3HaueHus: KOOPPUIUECHTA MTOJIBYYECTH Qp, ¢y TIPU
BO3JlyXa OKpY>Karollei cpeipl, Kiacce 0€TOHA Ha C)KaTHe
%

B10|B15|B20{B25|B30(B35|B40|B45|B50|B55|B60
Beoime 75 2,8 12,4 12,0 (1,8 |1,6 |1,5 (1,4 |1,3 |1,2 [1,1 |1,0
40-75 3,9 (3,4 12,8 (2,5 (2,3 |2,1 (1,9 |1,8 |1,6 [1,5 |14
Huxe 40 5,6 14,8 14,0 13,6 |3,2 |3,0 |2,8 |2,6 |2,4 (2,2 (2,0
IIpumeuanue - OTHOCUTENBHYIO BIQXHOCTh BO3[yXa OKPYKAIOIIEH Cpebl.
npuaumarot o CHull 23-01 kak CpeAaHIO MECAYHYIO OTHOCUTENIbHYIO BJIAKHOCTh
HauboJIee TEIIoro Mecsa Ajs pailoHa CTPOUTENbCTBA.

Tabauua 5.6
OTHOCHUTENbHAS BIAXKHOCTh OtHocutenbHble Aeopmanu OeToHA TpU
BO3/yXa OKpYKarouien MPOAOJIKATEIILHOM JIEMCTBUM HArpy3KH
cpensl. %
IIpu cxxatumn IIpu pacrsxkeHun
£60'10° 5210 bl red 103 |ep0-10° | ep12:10° &bt red 103

Brime 75 3,0 4,2 2.4 0,21 0,27 0,19
40-75 34 4.8 2.8 0,24 0,31 0,22
Huoxe 40 4,0 5.6 34 0,28 0,36 0,26
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Pasmewerue peKname

oXpaHa TpyQa, ayauT W capTiduKaLMa,

4 e pokymenTax:
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IIpumeyanne - OTHOCUTENBHYIO BIQXKHOCTh BO3[yXa OKpYXalolled cpensl
npuHuMaoT o CHull 23-01 kak cpeAHIOl0 MECSAYHYH0 OTHOCUTENIBHYIO BIIAXKHOCTb
HanOoJiee TEIUIOro Mecsa i pailoHa CTPOUTENIbCTBA.

ﬂuaepaMMbl cocmosiHust 6emona

a 4
Ty =0y = R,
Oy
arctgE, £y
£y B Cu
6 4 5
Ty ™ Ty =
=0, R,
E E,
arcty Eyly ..
Ep Ty En

a - TpeXJIMHEWHasl TuarpaMma COCTOSIHUS C)KaToTo OETOHa;
0 - TIByXJIMHEWHAsI TUarpaMMa COCTOSIHUSI C)KaToro OETOHA
Pucynok 5.1 - JlnarpaMMbl COCTOSIHHSI C3)KaTOTO OETOHA
5.1.17 B kadecTBe pacyeTHBIX JMArpaMM COCTOSIHHUS O€TOHa, OMPEACISIONINX CBS3h
MEXIy  HampsOKEHUSIMA M OTHOCHTEIBHBIMH  JepopManusMe,  MPUHUMAIOT

TPEXJIMHEWHYIO U IBYXJIMHEHHYIO IarpaMMbl (pUCyHOK 5.1, a, 0).

JluarpamMMbl  COCTOSIHMSI O€TOHa WCIIONB3YIOT TIPH  pacueTe Kene300eTOHHBIX
3JIEMEHTOB TI0 HEJTMHEHHOU 1eopMainOHHON MOJIETTH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 15
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5.1.18 Ilpu TpexnuHelHOW auarpamme (pUCYHOK 5.1, @) C:KUMaroIue HarpsLKEHUs
0eToHa Gp B 3aBUCHUMOCTH OT OTHOCHTEJIBHBIX Aedopmaruili ykopoueHHs OeTOHa &€p
OIpENIEINIAIOT 1O (hopMyIaMm:

npu 0 <ep <ep]
(5.4)
7, = £,
npu ep] < ep < epl
(5.5)
oo £ £ Ly
J@ _ 1 _ a1 & al + Al R,;.
By Jew — € R, )
npu eh() < ep < €ph2
(5.6)
a, = &,
3HaueHus HaNPSKEHUHN Gp ] NIPUHUMAIOT:
obl = 0,6Rp;
a 3HAUYCHUS OTHOCHUTCJIIBHBIX ne(bopMam/Iﬁ Sb b NPUHUMAIOT:
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 16
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_ %

E, .

b

£31

3Ha4YeHUsI OTHOCUTEINIBHBIX JleopMaluil €h2 MPUHUMAIOT:
- TIpY HETIPOJIOJKUTEIIBHOM JIeHCTBUM HAarpy3ku €p2 = 0,0035;
- TP IPOAOIDKUTEIBHOM JIEHCTBUM HArpy3KH - 1o Tadnuie 5.6.

3nauenus Rp, Ep n ep() npuHMMaroT cornacHo 5.1.9,5.1.10, 5.1.12, 5.1.13.

5.1.19 Ilpu nByxnuHeiHON nuarpamme (pucyHok 5.1, 6) cokuMaromue HarpspKEHUs
0eToHa ©p B 3aBHCUMOCTH OT OTHOCUTENIBHBIX JedopMalMii €p ONPENENSIOT 10

bopmynam: R,
Ep1 = z
npu 0 <ep <ep], rue bped
(5.7)
A
npu ep] <ep <¢ep2
(5.8)
a, = &,
3HaueHus MPUBEIACHHOIO MOAYJIA L[e(l)opMauI/H/I OeroHa Eb, red IPUHUMAIOT:
(5.9)
By = —2
Bped
Eal ped
3HauYeHUsI OTHOCHUTEIHLHBIX ne(bopMauI/Iﬁ ebl,red NIpUHUMAIOT:
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 17
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- IPU HETIPOJIOKUTENILHOM JEHCTBUU HArpy3ku €p 1, red = 0,0015;
- IPU MPOJIOJDKUTENBHOM JICUCTBUU HArpy3KH - 1o Tabawuiie 5.6.
3HaueHus Rp, €p2 IPUHUMAIOT, Kak B 5.1.18.

5.1.20 PactaruBatomiye HanpspkeHHst O€TOHA Ght B 3aBUCUMOCTH OT OTHOCHUTEIIBHBIX
nedopmanuii €pr onpeAensaoT no npuBeaeHHbIM B 5.1.18 u 5.1.19 nmarpammam. IIpu
3TOM pacyeTHbIe 3HAUYEHHsI CONPOTHUBIICHHUS OETOHA CXKATUIO Rp 3aMEHSIOT Ha pacueTHbIE
3HAYEHUsl CONPOTHUBIIEHUS OETOHA pacTskeHHto Rps cormacHo 5.1.9, 5.1.10, 3HaueHust
HA4yaJIbHOTO MOAYJsl ynpyroctu FEpt, omnpepensator cornacHo S.1.13, 3HaueHus
OTHOCUTENBHOW  nedopMalMu  €pf() TNPUHUMAIOT corjacHo S.1.12, 3HaueHHA
OTHOCUTENIbHOU JeopMallui €hf2 TPUHUMAIOT TPH HENPOJODKUTEIBHOM JEHCTBUH
Harpy3ku epr2 = 0,00015, npu npogoIKUTENBHOM ASHCTBUM HArpy3KH - Mo Tabauie 5.6.
JUis  [BYXJIMHEHHOW  JauMarpaMMbl HOpUHUMAOT  €htl,red = 0,00008 - mnpu
HEMPOJIOJKUTEIBHOM JICHCTBUM HArpy3KH, a IpU MPOJOJKUTEIBHOM - 1o Tabauie 5.6;
3HAYCHUA Ebz, red OIpeneNAIoT 110 (bopMlee (5.9), MIOJICTaBJsA B Hee Rpt U eht 1,red.

5.1.21 Ilpu pacuere NPOYHOCTH KEIE300CTOHHBIX D3JIEMEHTOB IO HEJIWHEHHOMN
neGopMalMOHHOW  MOJENU JUIs  OINpEeNeNeHUs  HaIpsLKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI C)KaTOW 30HBI OETOHA HMCIOJIB3YIOT JAWAarpaMMbl COCTOSIHUSL CKAaToro OeToHa,
npuBefeHHple B 5.1.18 w  5.1.19 ¢ gedopManmoOHHBIME  XapaKTEpUCTUKAMHU,
OTBEUAIOLIMMHU HENPOJOLKUTEIbHOMY JEHCTBUIO Harpy3ku. Ilpu 3TOM B KauecTBe
HaunOoJiee MPOCTON UCTONIB3YIOT IBYXJIMHEHHYIO JMarpaMMy COCTOSIHUSL OE€TOHa.

5.1.22 Ilpu pacyere oOpa3oBaHUs TPEIIMH B JKEIE€300€TOHHBIX KOHCTPYKLHUSAX IO
HEJIMHEHHON ~ negopMalMOHHOW ~ MoJenu  JUIsl  ONpeNeNeHus  HaIpsDKEHHO-
1e(GOpPMUPOBAHHOTO COCTOSIHUSL ~C)KAaTOIO M PACTSIHYTOro O€TOHa HCIOJIb3YIOT
TPEXJIMHEHHYIO JAuMarpamMmy COCTOsSHUSI OeToHa, mpuBeaeHHyl B 5.1.18 u 5.1.20 ¢
ne(GOpMallMOHHBIMU  XapaKTEPUCTUKAMH,  OTBEYAIOLUIUMHM  HENPOJOKUTEIEHOMY
JIEUCTBUIO HArpy3ku. JIByxmmueitHyto nuarpammy (5.1.19) kak Haubojee NpOCTYIO
UCTONB3YIOT AN ONpeAeNieHHs  HamnpsHKeHHO-Ae(OPMUPOBAHHOTO  COCTOSHUS
pacTsHyTOro 0€ToHa MpH ynpyroi pabore cxaToro OeToHa.

5.1.23 Ilpu pacuere aedopmaiuii kene300€TOHHBIX JJIEMEHTOB IO HEIHMHEWHOI
nedOopMAIMOHHON MOJEN TpHU OTCYTCTBHUHM TPEIIMH IJIs ONpeAeNieHUs HampsHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSL B CXXAaTOM M PACTIHYTOM O€TOHE HCIHOIB3YIOT
TPEXJIMHEHHYIO JTUarpaMMmy COCTOSHHS OETOHa C Y4YeTOM HEMPOJOKHTEILHOTO H
MPOJOHKUTEILHOTO ACWCTBUS HArpy3ku. [Ipy Hamuuuu TpemuH [UIsl OmpeieNieHus
HaANPSDKEHHO-e(OPMUPOBAHHOTO COCTOSHUS CKATOTO OETOHA MOMUMO YKa3aHHOH BHIIIE
JMarpaMMbl UCIIONIB3YIOT KaK HanboJee MpOoCTYIO IBYXJIMHEHHYIO AUarpaMMy COCTOSHUS
0eToHa ¢ y4eTOM HEMPOIOKUTEILHOTO U MPOIOIKUTEILHOTO NIEHCTBUS HATPY3KHU.

5.1.24 Ilpu pacuere packpbITUS HOPMAJbHBIX TPEUIMH [0 HEIMHEWHOHN
neGopMalMOHHOW  MOJENU JUIs  OMNpEeNeNeHUus  HalpsHKeHHO-1e(OPMUPOBAHHOTO
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COCTOSIHUSI B C)KaTOM OETOHE HCIOJb3YIOT AMAarpaMMbl COCTOSIHHSI, TNPUBEACHHBIC B
5.1.18 m 5.1.19 ¢ yderoM HENpOJOJIKUTEIBHOIO IEHCTBUS Harpy3ku. IIpu sTtomM B
KayecTBe HaumOojee NPOCTOM HCHONb3YIOT [BYXJIMHEHHYIO AMarpaMMy COCTOSHUS
OeToHa.

5.1.25 BuusHHE TONEPEMEHHOTO0 3aMOPAXXMBAHUS M OTTaWBaHHSA, a TaKKe
OTpHULIATENEHBIX TEMIeparyp Ha JAe(opMalnOHHBIE XapaKTEPUCTHKNA OETOHA YUHUTHIBAIOT
ko3¢ ¢punuentom ycinosuit paborel ypr < 1,0. s HaA3eMHBIX KOHCTPYKIHH,
MOJIBEPTaeMbIX aTMOC(EPHBIM BO3JICHCTBUSIM OKPY)KAIOMIEH Cpeabl NpU pacyeTHOMN
TEeMIIepaType HapyKHOTO BO3Iyxa B XonoAHblii mnepuox wmunyc 40 °C wu Bbime,
npuHUMaloT KodpuuueHt ypt = 1,0. B octanbHBIX ciiydasix 3Ha4YeHHS KOd(pPHIMCHTA
ybt, IPUHAMAIOT B 3aBUCMMOCTH OT Ha3HAYCHUS KOHCTPYKIMU M YCIOBHI OKPY>KaroIIeH
Cpenpl.

5.2 APMATYPA

IMoka3aTean KayecTBa apMaTyphI

5.2.1 [ns apMHpOBaHHS IKEIE€300€TOHHBIX KOHCTPYKIHUH CledyeT HpUMEHSThH
OTBEYAIOLIYI0 TPeOOBaHMUAM COOTBETCTBYIOIIMX TOCYAApPCTBEHHBIX CTAaHIAAPTOB WM
YTBEPKACHHBIX B YCTAaHOBJICHHOM IOPAJKE TEXHUYECKMX YCIOBUH apmarypy
CIIEYIOIINX BUOB:

- TOpAAYEKATaHYIO TTAKYI0 U MEPUOTUIECKOT0 MPOQHIIS ¢ TOCTOSHHON U TIEPEMEHHOM
BBICOTOM BBICTYIIOB (COOTBETCTBEHHO KOJIBIIEBOW M CEPIIOBUIHBIA MPOQUIIb) TUAMETPOM
6-40 mmM;

- TEPMOMEXAHWYECKH YNPOYHEHHYIO MEPUOIUYECKOT0 MpOomiIs C MOCTOSHHOM U
IIEPEMEHHON BBICOTOM BBICTYNIOB (COOTBETCTBEHHO KOJIBLIEBOM M  CEPIIOBUIHBIN
npoduiib) tuameTpom 6- 40 Mm;

- X0JI0HOAe(HOPMUPOBAHHYIO TIEPUOTUUECKOTO MPOGUIIS JHaMeTpoM 3-12 mm.

5.2.2 OcHOBHBIM TOKa3aTejIeM KayecTBa apMaTypbl, YyCTAHABJIMBAEMbIM IPHU
MPOCKTUPOBAHUH, SIBJIICTCS KJIACC apMaTypbl IO TPOYHOCTH HA PaCTHKCHHE,
0003HaYaeMbIH:

A - U1 TOpSTYCKATaHOM U TEPMOMEXAHUUECKU YITPOYHEHHON apMaTyphl;

B - st xonoaHoAehOpMUPOBAHHON apMaTyphI.

Knaccel apMaTypsl 1O TPOYHOCTH Ha pacTsbkeHne A u B oTBewaroT

rapaHTHPOBAaHHOMY 3HAYEHHMIO MpeJieia TeKYyUeCTH (C OKpyTIeHHeM) ¢ 00eCIeYeHHOCThIO
He meHee 0,95, onpenenseMomMy 110 COOTBETCTBYIOLIUM CTaHAApTaM.
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KpOMe TOTO, B HeO6XOI[I/IMBIX ClIydasx K apMaTtype NpCAbsBIIAIOT Tpe6OBaHI/I51 10
JAOIIOJIHUTCIIbHBIM IIOKa3aTCIsiM KadueCTBa. CBapuUBaACMOCTD, IJIaCTHYHOCTD,
XJIaJOCTOMKOCTh U Aap.

5.2.3 JIns >kene300€TOHHBIX KOHCTPYKLUH, NPOEKTUPYEMBIX B COOTBETCTBUHU C
TpeGoBaHusAMH HacTosllero CBoa MpaBui, CIeayeT NpeayCcMaTpuBaTh apMaTypy:

- Taakyro kaacca A240 (A-D);

- nmepuoaudeckoro npoduias kmaccoB A300 (A- II), A400 (A-II, A400C), AS500
(A500C), B500 (Bp-I, B500C).

B xauecTBe apmaTyphl JKeI€300€TOHHBIX KOHCTPYKIMH, YCTaHABIMBAEMOW IO
pacuery, cieayeT NMPeuMYILEeCTBEHHO MPUMEHSATh apMaTypy NEepHOJUYECKOro Mpoduiis
kiaccoB A500 u A400, a Taxke apMmatypy kiacca B500 B cBapHBIX ceTKax M Kapkacax.
IIpy 00OCHOBaHMM SKOHOMHYECKOM I1e1eCO00Pa3sHOCTH JOMYCKAeTCsl MPUMEHSThH
apMaTypy 0oJiee BBICOKHX KJIACCOB.

5.2.4 TIpu BIOOpPE BUAA U MApOK CTAJIM Il apMaTypbl, YCTaHABIMBAEMOI 110 pacuerTy,
a TakkKe TMPOKATHBIX CTajled Ui 3aKjJaJHbIX JeTaleil clexyeT y4YuTHIBaTh
TeMIepaTypHbIE YCIOBUS HKCIUTyaTallMl KOHCTPYKIIMNA U XapaKTep UX HarpyKeHHUs.

B kOHCTpyKIMAX, 3KCIUIyaTUPYEMBIX IIPH CTAaTHYECKOM HArpy3ke B OTAINIMBAEMBIX
3/IaHUAX, A TAK)KE HA OTKPBITOM BO3JyX€ M B HEOTAIJIMBAEMBIX 3JaHUSIX IPU PACUETHON
temneparype muHyc 40 °C u Bbllle, MOXET OBITh IMpPHUMEHEHa apMaTypa Bcex
BBIIIIEYKa3aHHBIX KJIACCOB, 3a UCKJIOUeHHEM apMatypsl knacca A300 mapku cranu Ct5mic
(mmamerpom 18-40 mm) u knacca A240 mapku ctamu CT3KI, KOTOpbIE IPUMEHSIOT MPH
pacueTtHoi Temneparype Munyc 30 °C u BblLIeE.

[Ipu apyrux ycaoBHSAX KCIUTyaTallMu KJIacc apMaTypbl M MapKy CTaJId MPUHUMAIOT 110
CIELUAIBbHBIM yKa3aHUSM.

IIpu npoexkTupoBaHMM AHKEPOBKH apMaTypbl B OCTOHE M COEAMHEHHUH apMaTypbl
BHaXJIECTKY (0€3 CBapKu) cielyeT yUYUTHIBAaTh XapaKTep NOBEPXHOCTH apMaTyphl.

[Ipu npoeKkTUpOBaHUM CBAPHBIX COEAMHEHHUI apMaTypbl CIEQyeT YYUTBIBaTh CHOCOO
U3TOTOBJICHHSI apMaTypBbl.

5.2.5 J1ns1 MOHTaXXHBIX (ITOEMHBIX) MIETENb 3JIEMEHTOB COOPHBIX JKEJI€300€TOHHBIX U
OETOHHBIX KOHCTPYKLUH ClleayeT MPUMEHATh TopsYeKaTaHyio apMaTypHYIO CTajlb Kjlacca
A240 mapoxk Cr3cn u Cr3mc.

B cinydae ecnam BO3MOXKEH MOHTaX KOHCTPYKLMM IIpU pPAaCUETHOM 3UMHEH
temneparype Huxke MuHyc 40 °C, a1 MOHTaKHBIX IETENIb HE JOIYCKAaeTCsl NPUMEHATH
ctanb Mapku Cr31c.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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HopMaTuBHBIE 1 pacyeTHbIE 3HAYEHHS] XaPAKTEPUCTHK apMaTypbI
HopmamusHnvie 3nauenus npouHOCMHbIX XApAKMeEPUCTUK apMaAmypbl
OCHOBHOM NPOYHOCTHOM XapaKTEPUCTHUKOM apMaTypel SBIIETCS HOPMAaTHUBHOE

3HAYEHUE CONPOTUBJICHMS PACTSDKEHUIO Rsj;, MPUHMMAEMOE B 3aBUCHMOCTH OT Kjacca
apMaTypsbl 1o Tabnune 5.7.

Ta6nuna 5.7
Apmartypa|Homunanbesblii | HopMaTuBHbIE 3HaU€HUS CONPOTUBIIEHUS PACTKEHUIO Ry p
KJ1acca JuaMeTp U PacyETHbIC 3HAYEHUsI COIIPOTUBIICHUS] PACTSXKEHUIO NS
apMaTrypsbl, MM IIPEACIIBHBIX COCTOSIHUN BTOPOU IPYIIIBI Ry ser, MIIa

A240 6-40 240

A300 6-40 300

A400 6-40 400

A500 10-40 500

B500 3-12 500

Pacuemmnuie 3nauenus NPOYHOCMHBIX XAPAKMEPUCMUK APMANTYPbl

5.2.6 PacuerHble 3HAYCHUS CONMPOTUBIICHUS apMaTypbl PACTSDKEHUIO Ry OTMPENENSIOT
o gpopmyne

(5.10)
A
5.0
R =
;Fj ’
TAC ys - KOB(i)(I)I/II_[I/ICHT HAACKHOCTHU 110 apMaTtype, HpI/IHI/IMaeMHﬁ PpaBHBIM:

np-Dthlll.l'l'EHHEH W IKONoOrM4ecLan ﬁB:!ﬂI'IEGHDETh, PﬂEMEl.LIEHI'IE FI-EK.I'IEMI:I
oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 21
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JUIsl IPEAETIBHBIX COCTOSIHUM NEPBOU IPYIIIBL:
1,1- st apmatypsl kiaccoB A240, A300 u A400;
1,15- nnsa apmaryps! knacca AS00;
1,2 - g apmarypsl kinacca B500;
1,0 - 14 mpenenbHBIX COCTOSIHUNA BTOPOM TPYIIIIBI.

PacueTHble 3HauY€HUS CONPOTHUBICHHUS apMaTyphbl PACTSIKEHUIO Ry NpUBEICHBI (C
OKpYTJIGHHEM) Ui NpeAeSbHBIX COCTOSIHUH TepBOM Ipymmbl B Tabmuie 5.8, BTOpOii
rpynisl - B Tabauue 5.7. Ilpu aToM 3HaueHust Ry A NpeienbHbIX COCTOSHUM MepBoit
IPYIIBl  IPUHATBI  PaBHBIMM ~ HAUMEHBIIUM  KOHTPOJIMPYEMBIM  3HAYEHHUSAM 11O
cootBercTByromum ['OCT.

PacueTHbple 3HaYEHUS COMPOTUBICHUS aPMATYpPhl CKATHIO Rgc MPUHUMAIOT PAaBHBIMHU
pacueTHbIM 3HAYEHHUSIM CONPOTUBIICHUS apMaTypbl pPacTSDKEHUI0 Rs HO He Oosee
3HAYECHUH, OTBEHaIOUIMX Ae(opManusM YKOpOueHHUs OETOHA, OKPY’KAlOIIEro CHKaTyro
apMaTypy: NpH KpPaTKOBPEMEHHOM JeHCTBMM Harpy3ku - He Oomee 400 MIla, mpu
JUITUTETHHOM JeHCTBUM Harpy3ku - He Oomnee 500 MIla. Jlns apmartypsl kimacca B500
IpaHUYHBIC 3HAYEHUsS CONPOTUBJICHUS CKATHIO TPHUHUMAIOTCS ¢ Ko3(dduuueHrom
ycnoBuit paboTsl, paBHbIM 0,9 (Tabnuua 5.8).

Tabnuna 5.8
Apmarypa PacueTHbIe 3HaUEHUS COTPOTUBIIEHUS apMaTyPbl ISl TPEAEITBHBIX
KJIACCOB COCTOSIHMM ITepKou rpymmsl. MIla
paCTSKEHUIO CHKATHUIO
RSC
MIPOIOIBHOMN MONEPEYHON (XOMYTOB U OTOIHYTBIX
Ry CTepkHEH) Rsw
A240 215 170 215
A300 270 215 270
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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A400 355 285 355
A500 435 300 435(400)
B500 415 300 415(360)

IIpumeuyanue - 3HaueHuss Ryc B CKOOKax HCHOJB3YIOT TOJBKO IPU pacueTe Ha
KpPaTKOBPEMEHHOE JIEHCTBUE HArPY3KH.

5.2.7 B HeoOXOaUMBIX CiIy4yasx pacyeTHBIC 3HAYCHHsI MPOYHOCTHBIX XapaKTECPHUCTHK
apMaTypbl YMHOXAlOT Ha KO3GOUIMEHTHl YyCIOBUA pPabOTHI Ysj, YYWUTHIBAIOIINE
0COOEHHOCTH pabOThI apMaTyphl B KOHCTPYKITHH.

PacueTHble 3HaYCHHUST COMPOTUBIICHUS MOTIEPEYHON apMaTyphl (XOMYTOB M OTOTHYTBIX
CTEp)KHEH) Rsw CHUKAIOT MO CPABHEHHMIO C Ry MyTeM YMHOXKEHHS Ha KO3(P(UIIMCHT

ycnoBuit pabotsl ys] = 0,8, HO mpuauMaroT He O6osee 300 MIla. PacuerHbie 3HaueHMs
Rsw (¢ okpyraeHueM) npuBeAeHBI B Ta0uIE 5.8.

Hegopmayuonnvie xapaxmepucmuxku apmamypbl

5.2.8 OcHoBHbIMU Je(DOPMAITMOHHBIMH XaPAKTEPUCTUKAMH apMaTyphbl SBIISIOTCS
3HAYCHUS:

- OTHOCHUTEIBHBIX JAeopMaluii yUIMHEHUS apMaTypbl €1 TpU JOCTHKEHUHU
HAMPSDKEHUSIMU PACYETHOTO COMPOTHUBIIEHUS Ry;

- MOAYJISl YIIPYTOCTH apMaTypsl Eg

5.2.9 3HadeHHMs OTHOCHUTENBHBIX JAchOpMalMii apMaTypbl &s() ONMPEACIAIOT Kak
YOpyTrHe Mpy 3HAaU€HUU COMIPOTUBIICHUS apMaTyphl Ry

(5.11)

0

i
|
e | b

5.2.10 3nayeHusa mMonayis yIpyroctu apmaTrypbl Es TPUHUMAIOT OJWHAKOBBIMH TP
pPacCTSHKEHUU U CKAaTHM M paBHbIMU Eg = 2,0-107 MIIa.
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ﬂuaZpClMMbl COCMOAHUA apmamypbl

5.2.11 Ilpu pacuere ke1€300€TOHHBIX 3JIEMEHTOB 0 HEIUHEHHOH IehopMalMoOHHON
MOJIEJIM B KAaueCTBE PAcCUeTHOM JuarpamMMbl COCTOSHHS (Ae(opMUpOBaHUS) apMaTyphl,
yCTaHaBJIMBAIOUIECH CBA3b MEXKIY HANPSIKEHUSMHU Gs U OTHOCUTEJIBHBIMU Je(OpMaLUsIMHU
€5 apMaTyphbl, IPUHUMAIOT ABYXJIMHEHHYIO 1uarpaMmy (pUCyHOK 5.2).

JnarpamMmsl
OJIMHAKOBBIMH.

COCTOSIHUSL apMaTyphbl

npu pacTsoKCHUUM W CXKATHUU IHPUHUMAIOT

arcigE,

e e e

td
.
-

£y

Pucynox 5.2 - JlnarpaMMa COCTOSIHUS pacTsIHYTOH apMaTyphl

5.2.12 HanpsbkeHus B apMmarype Gs ONPEAEISIOT B 3aBUCUMOCTH OT OTHOCHUTEIIBHBIX
nedopmaruii £s COrylacHO AUarpaMme COCTOSIHUS apMaTyphl 110 (popMyIaM:

ipu 0 < g5 < g50),

£R

o
]

IpH €50 < €5 < €52

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

(5.12)

(5.13)

Pasmewerue peknami

4 B pokymenTax: 24
reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

3HaueHus €s(), Es nm Ry mpuHMMaroT cormacHo 5.2.9, 5.2.10 u 5.2.6. 3HaueHus
OTHOCUTENIbHOU Aedopmaruu €52 npuHUMAalOT paBHbIMU 0,025.

6 PACYET DJIEMEHTOB BETOHHBIX U )KXEJIE3OBETOHHBIX

KOHCTPYKIUI IO NPEJIEJbHBIM COCTOSHUSIM ITEPBOM I'PYIIIIbI

6.1 PACUET BETOHHBIX 3JIEMEHTOB I10 IIPOYHOCTHU

O01ue moJ10KeHus

6.1.1 beToHHBIE PIEMEHTHI pacCUUThIBAIOT IO NPOYHOCTH Ha JIeiicTBUe MMPOAOJBbHBIX
CXKUMaromux CHll, I/ISTI/I6aIOH_II/IX MOMCHTOB H IOICPCYHBIX CHJI, @ TAKKC Ha MCCTHOC
CXKaTuc.

6.1.2 Pacuer mo npoyHOCTH OETOHHBIX D3JEMEHTOB NpU JEHCTBUU MNPOJOIBHOM
CKUMaroIel cuibl (BHELGHTPEHHOE C)KaTHe) M HW3rHOaloero MOMEHTa CleayeT
IIPOU3BOJUTH JJISl CEUEHUI, HOPMAJIBHBIX K UX ITPOJOJIbHOM OCH.

Pacuer OETOHHBIX 3JEMEHTOB MPSIMOYTOJBHOI'O, TABPOBOI'O CEUCHHMH MpPU JEHCTBUHU
YCWJIMH B IUIOCKOCTH CUMMETPUHM HOPMAJBbHOI'O CEYEHHs MPOU3BOIAT IO IPEIEIbHBIM
ycuiusaM corstacHo 6.1.7 - 6.1.12. B ocTasIbHBIX Cily4asx pacdeT IIPOU3BOJAT Ha OCHOBE
HeMMHEWHON nedopmannoHHOW Moaenu cormacHo 6.2.21 - 6.2.31, npuHumas B
pacyeTHBIX 3aBUCUMOCTSIX IUIOIIA(b apPMATypPhl PABHOM HYIIIO.

6.1.3 beToHHBIE 3JEMEHTHI B 3aBUCHUMOCTH OT YCJIOBHH HUX paboThl M TpeOOBaHMH,
NPEIbIBISEMBIX K HUM, PacCUUTHIBAIOT IO MpENeNbHBIM YCHIMAM 0€3 ydeTra WId C
YUETOM CONPOTHUBIICHHUS OETOHA PACTAHYTOU 30HBI.

be3 yuera comporuBneHus OeTOHa pacTSHYTOH 30HBI (pucyHok 6.1) mpousBOIAT
pacyeT BHELEHTPEHHO CXaThIX 3JEMEHTOB, yKa3aHHbIX B 4.1.2. a, NpuUHUMAs, 4YTO
JOCTUKEHHE TPEACTLHOTO COCTOSHUS XapaKTepU3yeTcs pa3pylIeHHEM CKaToro OeToHa.
ConpoTuBieHre OETOHA CXKATHIO TMPH pacyeTe MO MpeAeTbHbIM YCHIHSIM YCIOBHO
MPEACTABIISIIOT HAMPSKEHUSIMU, PAaBHBIMU Rp, pABHOMEPHO PacHpPeICICHHBIMU MO YacTH
C)KaTo# 30HBI (YCJIIOBHOM CKAaTON 30HBI) C IIEHTPOM TSKECTH, COBMAAAIOIIUM C TOUYKOM
MIPHUIIOKEHUS TPOAOIbHON crithl (6.1.9).

C yderoMm CONpOTHBIEHUS OETOHA PACTIHYTOW 30HBI (PUCYHOK 6.2) TPOHU3BOIAT
pacueT 3JEeMEHTOB, yKa3aHHbIX B 4.1.2, 0, a TakXke D53JIEMEHTOB, B KOTOPBIX HE
JIONyCKAIOTCS TPELIMHBI 110 YCJIOBUSAM 3KCIUlyaTallMd KOHCTpykuuil. Ilpu stoM mnpu

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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pacuere MO NpEAeNbHBIM YCUIMSAM TNPUHUMAIOT, 4YTO TNpEeAebHOE COCTOSIHUE
XapaKTepu3yeTcss JTOCTH)KEHUEM NpEeIeNbHbIX YCWIMA B OETOHE PpacTSHYTOM 30HBI,
OIpeIeNIIEMBIX B MPENIOJI0XKEHUN YIIpyroi paboTs! 6eTona (6.1.9, 6.1.10, 6.1.12).

R
b i |
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! = |
b

Pucynok 6.1 - Cxema yCWINHI U 31I0pa HANPSUKEHUN B CEUEHUHU, HOPMAJIBHOM K
IIPO/IOJIBHOM OCH BHEIIEHTPEHHO CXKATOTr0 OETOHHOI'O 3JIEMEHTA, PACCUYMTHIBAEMOTO T10
IIPOYHOCTHU 0€3 yueTa CONpPOTUBIIECHUS OETOHA PACTSIHYTOM 30HBI
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Pucynok 6.2 - Cxema yCWINH U 31I0pa HANPsSKEHUI B CEUEHUH, HOPMaJIbHOM K
MIPOIOJILHOM OCH M3ru0aeMoro (BHELEHTPEHHO CKAaTOro) OETOHHOTO 3JIEMEHTa,
PacCYMTHIBAEMOTO 110 MPOYHOCTH C YYETOM CONPOTUBIICHUSI OETOHA PACTSIHYTON 30HbI
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6.1.4 Pacuer 1o MMPOYHOCTHU OCTOHHBIX 3JIEMCHTOB npu JIeHCcTBUHI MOIMCPCUYHBIX CHII
MMPOU3BOIAT U3 YCJIOBU:, IO KOTOPOMY CyMMa COOTHOIIIECHUM TJIaBHOTO PaCTATUBAIOIICTO
HAIPsHKCHUSA K PACUCTHOMY COIIPOTUBIICHUIO OcToHa OCCBOMY PACTAKCHUIO

T

bt

o
M
“ } ¥ raBHOIp—¢xRN AroIICro HAIPSKCHHA K PaCudCTHOMY COIMPOTHUBICHHUIO OeToHa

OCEBOMY CXKATHIO 4} He nmomxkua npesbimarts 1,0.

6.1.5 Pacder mo mpoyHOCTH OETOHHBIX JIEMEHTOB Ha JIEHCTBHE MECTHOW HArpy3Ku
(MecTHOE c)KaTHe) IPOU3BOIST COTVIACHO YKa3aHusaM 6.2.42- 6.2.44.

6.1.6 B OecToHHBIX »dJIEMEHTaX B CiydYasX, YKa3aHHbIX B 8.3.5, HE00X0auMO
MpelycMaTpuBaTh KOHCTPYKTUBHYIO apMaTypy.

Pacuer BHECHCHTPECHHO CKATHIX 3JICMEHTOB 10 MPEACJIbHBIM YCHJIUAM

6.1.7 Ilpu pacuere BHEIIECHTPEHHO C)KAaThIX OETOHHBIX AJIEMEHTOB CJIEAYET YUUTHIBATh
CIIy4aifHbII HaYaIbHBIN IKCHEHTPUCUTET e() IPOAOIHHON CUIIBI, ONIpeIesieMbli COTIIACHO
yKa3zaHusiMm 4.2.6.

6.1.8 IIpu ruOKOCTH 2JIEMEHTOB

hoy s

I HEOOXOJUMO YYMTHIBaTh BJIMSHHE Ha WX HECYIIYIO CIIOCOOHOCTH IPOTHOOB
IyTeM YMHOXKEHUS 3HaUeHUH e Ha KO (ULIUEHT 7, onpeesieMblid corinacHo 6.1.11.

6.1.9 Pacuer BHELEHTPEHHO CXKATbIX OETOHHBIX 3JEMEHTOB IPU PACIOJIOKEHUHU
IPOJOJIBHOM C)KUMAIOIIEH CWIbl B Ipefelax IOINEpevyHOro CEeYeHHs DSJIEMEHTa
MIPOU3BOJIAT U3 YCIOBUS

(6.1)

NSRA

2

rne Ap - TUIOmAAb CXKaTOW 30HBI OETOHA, onpenenseMas U3 yCIOBHUS, YTO €€ LEHTP
TSDKECTU COBMAZACT ¢ TOYKOW MPHIIOKEHHUS MPOAOIbHON criibl N (¢ yuyeTom mporuda).
JJIs 2JIeMEHTOB TMPSMOYTOJILHOTO CEUCHHUS
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(6.2)

2e,h
= 1- 2
4 k2

JlomyckaeTcsi pacyeT BHELEHTPEHHO CXKATBIX 3JEMEHTOB MPSMOYTOJIbHOTO CEYEHUs
MIPH SKCLIIEHTPUCUTETE MPOAOTBHON CHITBI e < h/30 u /() < 20h IpoN3BOANTD U3 YCIOBUS

(6.3)

gk

rac A- momazab MonepeYHOro CCYCHMUA 3JICMCHTA,

¢ - K03 PUIHMEHT, TPUHUMAEMBII ﬁu JUINTEIILHOM JICMCTBUU HArpy3Ku Mo Tabiuie
6.1 B 3aBUCHMOCTH OT THOKOCTH 2 JJIEMEHTa, NPU KPAaTKOBPEMEHHOM JCHCTBHU
Harpy3KH 3HaU€HUS @ ONPEAEIAIOT N0 JTUHENHOMY 3aKOHY, IPUHUMAs

¢ =0,9 npu
ji=1[]
i u ¢ = 0,85 mpu
ji=2[]
h

[0 - pacueTHas IITMHA DIIEMEHTA, ONpeaeaeMast Kak Jijisl )KeJIe300€TOHHBIX AJIEMEHTOB.

Tabnuma 6.1
fa
i3] 6 10 15 20
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 28
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¢ 0,92 0,9 0,8 0.6

BHGHCHTpCHHO CXKaThbIC 6€TOHHBI€ 9JICMCHTLI, B KOTOPLIX IMOABJICHUC TPCIIUH HEC
JIOTYCKAETCsl MO YCJIOBHUSIM JKCIUTyaTallMH, HE3aBUCUMO OT pacuera u3 yciioBus (6.1)
JOJDKHBI OBITH TPOBEPEHBI C YYETOM CONPOTUBIICHUS OETOHA pacTSAHYTOH 30HBI W3
YCIIOBUSA

(6.4)
we Fud
2 )
P
Jlj1d 511eMEHTOB NPSMOYTOJILHOTO ceueHus ycioBue (6.4) umeet Bua
(6.5)
N < M
6&“]??
-1
h

B dopmynax (6.4) u (6.5):

Vt, - PACCTOSIHME OT IIEHTPA TSDKECTH CCUCHHsI AJIEMEHTa J0 HauOosiee pacTsHYTOro
BOJIOKHA;

7 - K03 PUIMEHT, OTIpeAeIIeMBbIi COTTIAaCHO yKa3zaHusMm 6.1.11.
6.1.10 Pacuer BHELIEHTPEHHO CXKATbIX 3JEMEHTOB IPU PACIIOJIOKEHUU TPOJOJILHOMN
CKUMAIOIIEH CHJIBI 3a TpeleaMy IOTEPEYHOr0 CEUYEHUS IJIEMEHTa MPOU3BOIAT W3

ycnosuii (6.4) u (6.5).

6.1.11 3navenue xkodpduIreHTa 7, YIUTHIBAIOMIETO BIMSHUE NPOrnda Ha 3HAYCHUE
HKCIIEHTPUCUTETA MIPOIOJILHOM CHIIBI €(), OTIPEIEIISIIOT 10 (hopMyie

(6.6)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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rae Ner- YCJIOBHAA KpUTHUYCCKAd CHJIa, OlIpcaciisieMas 1o (bopMlee

(6.7)

rae D - ’KeCcTKOCTh 3JeMEHTa, onpezensemMas Kak Ui jKele300€TOHHBIX 3JIEMEHTOB,
HO 0e3 yuera apMaTypsbl coriacHo 6.2.16.

Pacuer n3rud6aemMbIx 3JIEMEHTOB 110 npeaeJbHbIM YCHIUAM

6.1.12 PacueT u3ru6aeMbIx OETOHHBIX 3JIEMEHTOB CJIEAYET MPOU3BOAUTE U3 YCIOBUS

M M&I!, (6.8)

rne Myj: - mpenenbHbli U3ruOaoNMii MOMEHT, KOTOPBI MOKET OBITh BOCHPUHST
CEYCHHUEM DJIEMEHTA.

3nauenue Myjs onpenenstoT mo popmyie

(6.9)
My =BV
rac W - MOMEHT COIIPOTUBJICHUA CCUCHUS JIS KpaﬁHero PaCTAHYTOI'O BOJIOKHA.
I[J'ISI 9JICMCHTOB MPAMOYT'OJIbBHOI'O CCUCHUSA
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 30
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(6.10)

6.2 PACYET KEJIE3OBETOHHBIX 2JIEMEHTOB 110 TIPOYHOCTH

O01ue moJj10KeHus

6.2.1 JKene3o0eTOHHbIE 3IEMEHTHI PACCUMUTHIBAIOT MO MPOYHOCTH HA JCHCTBHE
M3TUOAIOIIUX MOMEHTOB, TPOJOIBHBIX CUIT;, MOMEPEYHBIX CHII, KPYTAIIMX MOMEHTOB U Ha
MECTHOE JIeMCTBHE HAarpy3Ku (MECTHOE: CKaThe, IPOAaBINBaHUE).

Pacuer no MPOYHOCTH JKeJ1e300€TOHHBIX JIEMEHTOB Ha JecTBUE I/I3FI/16310H.[I/IX
MOMEHTOB H MMPOJTOJbHBIX CHJI

Obwue nonodicerus

6.2.2 Pacyer 1o mpOYHOCTH KeJIe300€TOHHBIX SJIEMEHTOB IIPH JICHCTBUU U3THOAIOIINX
MOMEHTOB U TPOJOJBHBIX CHJI (BHEHEHTPEHHOE CXKaTHEe WM PACTSHKEHHE) CIedyeT
MIPOU3BOIUTH JIJISl CEUEHUH, HOPMAIBHBIX K UX MPOJOJIBLHON OCH.

Pacuer mo nmpoyHOCTH HOPMAaJIBHBIX CEUEHHUI KeJIe300€TOHHBIX 3JEMEHTOB CIEIYyeT
MIPOM3BOJIUTH Ha OCHOBE HEJIMHEHHOH NeopMallnOHHOM Moienu coryiacHo 6.2.21-6.2.31.

JlonmyckaeTcst pacueT >KelIe300€TOHHBIX 3JIEMEHTOB MPSMOYTOJIBHOTO, TaBPOBOTO M
JBYTaBpOBOI'0 CEUEHUI C apMaTypoH, pacloyIOKEHHOHN Y NEPIEHANKYISAPHBIX NIOCKOCTU
n3rula rpaHeil aeMenTa, Npu ASUCTBUM YCUIHHA B MIOCKOCTH CUMMETPUU HOPMAJIbHBIX
CEYEHUN NPOU3BOAUTH Ha OCHOBE NPEJENIBbHBIX YCUINH coracHo 6.2.5-6.2.17.

6.2.3 IIpu pacuere BHELIEHTPEHHO C)KaTbIX JJIEMEHTOB CIEAYET YYUTHIBaTh BIUSHHUE
nporuda Ha UX HECYUIYI0 CIIOCOOHOCTB, KaK MPaBUJIO, IyTEM pacueTa KOHCTPYKIHMH 10
nepopMUpOBaHHOH CXeMe.

I[onycxaeTca MIPOU3BOAUTL PACUCT KOHCTPYKLII/Iﬁ 1o HCILC(I)OpMHpOBaHHOﬁ CXEMC,
YUUTBIBAA IIPU T’ HOKOCTH

Iy

i >14 BnusgHue nmporuda 3JeMEeHTa Ha ero MPOYHOCTh, MMyTEM YMHOXKEHHS HayaJlbHOTO
AKCIICHTPUCHUTETA e Ha KOA(P(OUIIMESHT 1 OIpeIeIsseMbIi CorjacHo yka3aHusM 6.2.16.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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6.2.4 JIna >xene300€TOHHBIX 3JEMEHTOB, y KOTOPBIX IPENIENbHOE YCHIIHE II0
IIPOYHOCTU OKAa3bIBACTCS MEHBIIE MPENIENbHOT0 YCHIMs IO O0O0pa30BaHUIO TPEIIUH
(7.2.5-7.2.11), nnomaap ce4eHUs MPOAOIBHOM PpacTSIHYTOM apMaTypbl JOJDKHA OBITH
yBeJIMYEHA 110 CPAaBHEHUIO C TpeOyeMol M3 pacueTa Mo MPOYHOCTU HE MEHee ueM Ha 15
% WU COOTBETCTBOBATH MPENIEIbHOMY YCHIINIO IO 00Pa30BaHUIO TPEIUH.

Pacuem no NPpOYHOCMU HOPMAIbHbIX ceyenutl no npedeﬂbelM YCUIUAM

6.2.5 Hpe,[[CJ'IBHLIe ycuiuAa B CCYCHHUHU, HOPMAJIIbBHOM K HpOJIOJIBHOﬁ OCH JJICMCHTA,
CJICAYCT ONIPCACIIATh UCXOAA U3 CIICAYIOIINUX MPCANOCHIIOK:

- COIMPOTHUBJICHUC OcToHa PACTAKCHUIO IIPUHUMAIOT PABHBIM HYJIIO;

- COIIPOTUBJICHUC 0eTOHA CIKATHIO MPEACTABIIACTCA HANPSAXKCHUAMU, PaABHBIMU Rp n
PaBHOMCPHO pacClpCaACIICHHbBIMU 110 C)KaTOM 30HE 6CTOHa;

- nedopmanuu (HampspDKEHHUS) B apMaType ONMPEAENsioT B 3aBUCUMOCTH OT BBICOTHI
CKaTol 30HBI OETOHA;

- pacCTAruBarOmIMC HAIPSKCHUSA B apMaType IMNPUHHUMAIOT HC Ooiee PacCuYCTHOIO
COIMPOTUBJICHUA PACTIKCHUTIO RS;

- CXKHUMAHMUC HaAIpPsKCHUA B apMaTyp€ INIPUHUMAKOT HC Ooiee PacCuYCTHOIO
CONMPOTHUBJICHUS CIKATHUIO Rge.

6.2.6 Pacugr 1O IIPOYHOCTH HOPMAJIBHBIX CEYEHUH CJIELyeT IPOU3BOJUTL B
BaBI/ICI/IM(prTZ "OT COOTHOLIEHMSI MEKIY 3HAUEHUEM OTHOCUTEIIbHOW BBICOTHI CIKAaTOM 30HBI
OeToHa i, ONpENeNsiEeMbIM M3 COOTBETCTBYIOUIMX YCJIOBMM paBHOBECUS, H
3HAYEHWEM TPAHUYHOM OTHOCHUTEJIBHOM BBICOTHI CXaToil 30HBI (R, TpPU KOTOPOM
IIPEIEIbHOE COCTOSIHME AJIEMEHTAa HACTyNaeT OJHOBPEMEHHO C JOCTH)KEHHEM B
pacTsIHyTOM apMaType HallpsLKEHUs, PABHOI'O PACUETHOMY COIIPOTUBIIEHUIO Ry.

6.2.7 3nauecHue CR onpeggn#m{line qmgi&%me
0 1 ¥ Es,e.!
Ey it ; (6.11)

T7e €s,e/ - OTHOCUTENbHAS NedopMalvs pPacTSHYTOW apMaTyphl MPH HAMPSHKCHUSX,
paBHBIX Ry

3E

: (6.12)

€b,ult -OTHOCUTENBbHASA AeopMarus cxaToro OeToHa MpH HANPSIKEHUSAX, PaBHBIX Rp,
npuHuMaemMas pasHoi 0,0035.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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6.2.8 Ilpu pacyere BHEIIECHTPEHHO CXKATBIX JKEJI€300€TOHHBIX HJIEMEHTOB B HA4aJIbHOM
9KCLEHTPUCUTETE NPUIIOKEHUS MPOJOJIBHOM CHIIBI e( CIENYyEeT YUYUTHIBATh CIy4yailHbIN
9KCLEHTPUCUTET €(), IPUHUMAEMBIN 10 yKa3aHUsIM 4.2.6.

Pacuem uzeubaemvix snemenmos

6.2.9 Pacuer no MMPOYHOCTHU CEUCHHM M3rn0aeMbIX JIEMEHTOB MMPOU3BOIAT U3 YCIOBHUA

M M&E!; (6.13)

rne My~ npenenbHbI M3rHOaAOMUA MOMEHT, KOTOPBI MOXET OBbIThb BOCHPUHST
CEYCHHUEM DJIEMEHTA.

X
6.2.10 3HaquL£_%=A7[mt£ ﬁgﬂ U3ru0aeMbIX HIIEMEHTOB MPSIMOYTOJIBHOIO CEUYECHUs
(pucyHox 6.3) pu 0 oTpeAenstoT mo Gopmyre:
Muit - R&‘E}x(‘kﬂ - DS}'E) + R:cﬂs [‘EEEI T :I; (6.14)

IIpU 3TOM BBICOTY C)KaTOM 30HBI X OMIPCACIIAIOT 110 (bopMyﬂe

(6.15)

¥ = Rjﬂi B R:cﬂl-‘
Rp

X
6.2.11 3naucuue M) 115 H3rHOACMBIX IGMEHIDE, FMEIONIMX II0JKY B CKaTOW 30HE
(TaBpOBBIE U JBYTaBpPOBbIE CEUEHUS), NPU 0 OIPENENAIOT B 3aBUCUMOCTU OT
MOJIOKCHHS TPAHUILIBI CKATOM 30HBI:

a) ecJii TpaHULa POXOJUT B MOJIKE (PHUCYHOK 6.4), T.€. COOMIOAaeTCs YCIOBUE

Rs"qs - R-ﬁb:f';z:f + RJ;"‘{:; (6.16)

.E:'I 3HaueHue Myj; onpenensatoT no 6.2.10 xak a1 NpsAMOYIrOJIbHOTO CEYEHUs IIUPUHON
i

0) eciu TpaHUIla NPOXOIUT B pedpe (pucyHok 6.4, 0), T.e. ycmoBue (6.16) He
coOmrofaercs, 3HaueHue Myj; OpeaenstoT mo Gopmyie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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(6.17)
M, = Rpx(ly = 0.57) + By (b, = )b, (y ~ 0.58,) + R A (h=a),
IIpU 3TOM BBICOTY CoKaTOU 30HBI 66TOHa X OIPECACIIAOT IO (bopMyne
(6.18)
_BA CRA R bk
Rb
3 R"
hl: RA
R, o
M
50 A A . e
k/ ¥ ) g
= RA,
] AL
W
"J’
b
Pucynok 6.3 — Cxema ycuini 1 3110pa HanpsHKEHU B CEUEHUH, HOPMaJIbHOM K
HpOIIOJIBHOfI 0OCH U3rudaeMoro xejae300eTOHHOrO 9JICMCHTA, IIPpH €ro pacucTe 1mo
MIPOYHOCTU
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 34
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a i 1]
. oA
A, g
)

A
Tl

Fa
i

.
#

E o ]
A s

P Py L
. P, el L S S P L .
= /’;/z'f,-' L =
|~/ A LS

50 B (e Rl 8 S e R

a - B TIOJKE; O - B pedpe

Pucynok 6.4 - TlonoxeHue TpaHUIIbI C)KaTOW 30HBI B CEUCHUH M3TH0aeMOro
KEJIe300€TOHHOTO JIEMEHTa

’
6.2.12 3nauenue b £, BBOAMMOE B pacyeT; IPUHUMAIOT U3 YCJIOBHS, YTO IIMPHHA CBECA
MOJIKK BKaXKJIYIO CTOPOHY OT pedpa Jo/DKHA OBITh HE Ooliee s MpoJieTa AJIEMEHTa U He
6ornee:

a) NpM HAJIMYMM TONEPEYHBIX pedep wam mpu hy > 0,14 - s PacCTOSTHUSI B CBETY
MEXy IPOIOJIEHBIMU peOpamu;

0) mpu OTCYTCTBUHM, MONEPEYHBIX pebep (MMM IpPH PACCTOSHUAX MEKIAY HUMH
OOJBIIMX, YEM PACCTOSHUSA MEXKY ITPOJOTABHBIMU pedpamu) U i f< 0,14 -6 hf

B) IPU KOHCOJIBHBIX CBECAX TOJIKH:
nput h > 0,17 - 6 h
npu 0,058 < hy<0,1h-3 h';
npu h'f < 0,05/ - cBeCBI HE YUHUTHIBAIOT.

6.2.13 Ilpm pacuere 1O TPOYHOCTH M3TUOAEMBIX DIIEMEHTOB PEKOMEHIYyETCS
cobmonath ycinoBue x < ERA()

B ciydae xorja 1mo KOHCTPYKTHBHBIM COOOpaXCHUSIM WIIM M3 pacyeTa 10 IpeaeTbHBIM
COCTOSIHUSIM BTOPOW TPYIITBI TUIOIIAAb PACTSHYTOW apMaTypbl NMPHHATA OOJBIIEH, YeM
3T0 Tpebyercs s coOmomeHust ycinoBus x < ERA(), IOMyCKaeTcss NpeneabHbII
M3TUOaromMuii MOMEHT My, onpenensate o dopmynam (6.14) wmm (6.17), moacTasiss B
HUX 3HAYEHUS BBICOTHI CXKATOU 30HBI X = ERA()

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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6.2.14 IIpu cuMMETPUYHOM apMHUPOBAHUH,

Korja R 5 A= R;.-; ‘qg 3HaueHue My OTpeaensoT no Gopmyie

(6.19)

Mu.ia‘ - Rs"qj |:;zlil - ﬂl).

X
Ecnu Beruncnenus 6e3 yuera cxaroil apmatypsl (4 s= 0) BbICOTa CKAaTOM 30HBI X <
2a, B hopmyity (6.19) HOACTABIAIOT BMECTO @ 3HAUCHUE .

Pacuem BHEYEHMPEHHO CHCAMDbBIX I1EMEHMOB

6.2.15 Pacyer 1o NpPOYHOCTH MPSIMOYTOJIBHBIX PEUEHUN BHELEHTPEHHO CXKAThIX
AJIEMEHTOB MPOU3BOAAT U3 YCIOBUS

(6.20)

Ne < Ry - 0,50)+ R A (h-a)

II€ € - PACCTOSIHUE OT TOYKU NPWIOKEHHs] CWiIbl N 10 LIEHTpa TSKECTH CEUCHUs
pacTSHYTOM MM HauMMeHee CKaTol (IpU MOJHOCTBIO C)KATOM CEYEHHUU 3IIEMEHTA)
apMaTypbl, paBHOE:

¢ e a)

2

3nech 7 - KO3PPUIMEHT, YIUTHIBAIOIINKA BIUSHHUE MPOJOJIBHOTO M3rubda (mporuda)
AJIEMEHTA Ha €T0 HeCYIIyI0 CIIOCOOHOCTh U OMpeeseMblii cornacHo 6.2.16.

BricoTy cxkaroi 30HBI X ONPEIEIISIOT:
I
a) npu kn (pucyHoK 6.5) mo dpopmyiie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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= N+ Rjﬂj _ijﬂ;

X
Rp .
X
E=—75
0) pu 'Egn o gopmyne
1+ .
N+RA, = R4,
x= ~ Sk
2R A
Rab + 3773
iy (1- L)
6.2.16 3nauenne kod¢pdunMeHTa 1N OpU  pacyere

HeZeOPMUPOBAHHOM CXeMe OMPEEISIIOT Mo hopMyIie

(6.21)

(6.22)

KOHCTPYKLUHA 11O

(6.23)

rae Ner - YCJIOBHAAd KPUTHUYCCKAs CUJia, OoIIpeacirsicMas 1o (bopMlee

W =:?E'2D

74 2
i

rae D - )XECTKOCTh ’Kel1e300€TOHHOTO OJICMCHTA,

lo - pacueTHast JUTMHA AJIEMEHTA, orpenesiemMas cormacHo 6.2.18.

Jlonyckaetcst 3HaueHue D onpenensiTs no Gopmyiie

Pasmewerue peknami

4 e gokymenTax:
reklama.complexdoc.ru

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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(6.25)

D=kEI+kEL

rne Ep, Es - MOLyH yIIPYTOCTH COOTBETCTBEHHO OETOHA U apMaTyphl;

I, Iy - MOMEHTHl WHEpUUHU IUIOMIAJIE CEYEeHUs COOTBETCTBEHHO OETOHa M BCei
MPOJIOJIBHOM ~ apMaTypbl OTHOCUTENIBHO LIEHTPA TSKECTH TIONEPEYHOr0 CEUECHHS
DJICMCHTA;

0,15
@03+34,);

@l - k09D (PULIMEHT, YIUTHIBAIOIIUIN BIUSHHUE JJIUTEIHHOCTH ICHCTBUS HATPYy3KU

M
& _Ml ;

M|, Mj] - MOMEHTBI OTHOCUTENBHO IIEHTpa HauOoJee PacTSIHYTOrO WM HanMEHee
CKaTtoro (Mpu IIEIMKOM C)KaTOM CEYEHHH) CTEpIKHS apMaTypbl COOTBETCTBEHHO OT
NEUCTBUS MOJTHOM HArpy3KU U OT IEUCTBUS MIOCTOSIHHBIX U JUTMTEIBHBIX HArPY30K;

1]

56 - OTHO%CJ’IBHOG SHAYCHUC DKCUCHTPUCUTCTA HpOZ[OJ'IBHOfI CHIJIbI .I;E ,

E = —_—
]
rae M, npuanMaemoe ne menee 0,15.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 38
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JlonmyckaeTcsi yMeHbIaTh 3HaueHHe KO3(p(UIMEHTa # C YYeTOM pacIpeaesieHuUs
M3ru0aroMX MOMEHTOB MO JJIMHE D3JIEMEHTa, XapakTepa ero aeGopMUpOBaHHUS U
BJIMSIHUSL TPOrMOOB Ha 3HAUYE€HUE W3rMOAlOIIero MOMEHTA B PAaCUueTHOM CEUYEHUH IyTeM
pacuera KOHCTPYKIUH KaK yIpyroil CHCTEMBI.

.liﬂ l‘.r
o QE‘ . &, - i
' ———— . A "

“\. - = RA, .:'-.I F,-f L
- » W =

Pucynok 6.5 - Cxema yCuInu 1 31I0pa HAMPSHKEHUH B CEYEHUH, HOPMAJIBHOM K
MPOJIOJIBLHOM OCH BHELIEGHTPEHHO C)KATOTO 3KeJIe300€TOHHOTO AJIEMEHTA, PU pacyeTe ero
0 MMPOYHOCTHU

6.2.17 Pacuer 1O NPOYHOCTH MPSIMOYTOJBHBIX CEUYEHUN BHEIEHTPEHHO CXAThIX
PIEMEHTOB C apMarypoi, Pacroy0)KCHHON Y MPOTUBOIONOKHbIX B r&)cmcm u3ruda
CTOPOH?($E€UYEHUs, IIPU DKCLEHTPUCUTETE IPOJOJILHON CHJIbI 30 - m rubkocTH
h JIOTTYCKAeTCsl MPOU3BOAUTD U3 YCIOBUS

(6.26)

N <N,

4

rae Nyt - mpeAenbHOe 3HAYEHHE MPOJOJIBHON CHIIBI, KOTOPYIO MOXET BOCIPHUHSTH
AJIEMEHT, OlpeaessieMoe o Gpopmyie

(6.27)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 39
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N wt Q}(R.!' A+ RSFAEIM)

3

3,[[60]: AS,ZOt - IJIOIAab BCEH l'[pOI[OJ'H:HOI\/'I apMaTypbl B CCYHCHHU 3JICMCHTA,

@ - KOOQPUIHUEHT, TPUHUMAEMBIH NP JIUTEIBHOM JIEHCTBUU HArpy3KH IO TadiuIe
6.2 B 3aBUCUMOCTH OT TMOKOCTH 3J€MEHTA; NMPH KPATKOBPEMEHHOM JIeHICTBUM Harpy3KH
3HAYEHUS (P ONPEAEIAIOT N0 JTMHEHHOMY 3aKOHY, npuHumMas ¢ = 0,9 npu

—
[ ]

— =10
h u ¢=0.85 npu

!
L =20
h .
Tabnuua 6.2
6 10 15 20
I!.'III
h
[0) 0,92 0,9 0,83 0,7

6.2.18 PacuerHyro niuHy /() BHEIIEHTPEHHO CKAaTOTO AJIEMEHTA OMPENEISIOT KaK s
9JIEMEHTOB PaMHON KOHCTPYKIIMH C Y4YE€TOM €€ JAe(POPMHUPOBAHHOTO COCTOSHUS TPH
Han0oJiee HEBBITOTHOM JUIsI TAHHOTO SJIEMEHTA PAaCIOIOKEHUH HArpy3KH, MPUHUMAs BO
BHUMaHUe Heyrnpyrue nedopMaluy MaTepruaioB U HAJIMYUE TPEIIHH.

JlonmyckaeTcsl pacueTHYIO AJHMHY /() IEMEHTOB IOCTOSIHHOTO IOINEPEYHOr0 CEUEHUS
0 JUTMHE / Ipy JEHCTBUM MPOJIOJILHOM CUIIBI IPUHUMATh PAaBHOM:

a) JUIsl 3JIEMEHTOB C IIAPHUPHBIM ONUPAaHUEM Ha JIByX KoHuax - 1,0 /;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 40
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0) Ul 3JIEMEHTOB C KECTKOM 3a7eTKOM (MCKIII0Yarolei TOBOPOT OMOPHOTO CEYEHUS)
Ha OJIHOM KOHIIE U HE3aKPEIJICHHBIM JPyTrUM KOHIIOM (KOHCOIB) - 2,0 /;

B) JUIA SJIEMEHTOB C LIAPHUPHBIM HECMEIIAEMbIM ONMHMPAHUEM Ha OJHOM KOHIIE, a Ha
JIPYTrOM KOHIIE:

¢ ')kecTkoH (0e3 moBopoTa) 3aaenkoii - 0,7 /;
C MOAATIMBOH (JOMYyCKAOLIEH OrpaHUYEHHBIN MOBOPOT) 3aenkoii - 0,9 /;

F) AJId 3JICMCHTOB C MMOAATIMBBIM HIAPHUPHBIM OIIMPAHUCM (I[Ol'IyCKaIOIJ_II/IM
OIrpaHNYCHHOC CMCILICHUC OHOpLI) Ha OJHOM KOHIIC, a Ha JPYTI'OM KOHIIC:

¢ ’)kecTKoH (0e3 moBopoTa) 3aaenkoi - 1,5 /;
C MOAATIMBOM (C OrpaHMYEHHBIM IOBOPOTOM) 3aA€JKOM - 2,0 /;
1) J1s1 DJIEMEHTOB C HECMEIIAEMbIMHU 33JI€JIKaMH Ha JIByX KOHIIAX:
KecTkuMU (6e3 moBopoTa) - 0,5 /;
NOJATIUBBIMU (C OTpaHUYEHHBIM TOBOPOTOM) - 0,8 /;
€) IUIsl SJIEMEHTOB C OTPAHUYEHHO CMEIAEMBIMH 3a/IeIKaMU Ha JIByX KOHLAX:
ecTkuMu (6e3 moBopota) - 0,8 1;
NOJATIUBBIMY, (C OTpaHHUYEHHBIM TOBOPOTOM) - 1,2 1.
Pacuem yenmpanono-pacmanymulx snemenmos

6.2.19 Pacyer mo mMpoOYHOCTH CEUEHUI LIEHTPAIBHO-PACTSHYTBIX 3JIEMEHTOB CIEAYET
IIPOU3BOJUTH U3 YCIOBHUS

(6.28)

N <N,

4

rae Nuir - NpeaACIIbHOC 3HAUYCHUC HpO,[IOJ'ILHOﬁ paCT}IFI/IBaIOIJ_Ieﬁ CHJIbI, KOTOPOC MOKET
OBITh BOCIHPHUHSATO 3JICMCHTOM.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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3HaueHue CUIbl Nyj OPEeNsoT 1Mo Gpopmyiie

(6.29)

N, =RA

! 1ot

rae As,tot - IIOWAAb CEYEHHsI BCEH TPOJOJIBHON apMaTyphl.
Pacuem eneyenmpenno pacmsanymuolix s1emenmos

6.2.20 Pacuer mo nmpoYHOCTH NPSAMOYIOJbHBIX CEUEHUN BHELICHTPEHHO PACTAHYTBIX
3JIEMEHTOB CJIEYEeT IPOU3BOAUTH B 3aBUCUMOCTH OT IOJIOKEHUS IPOAOIBHON CUIIBI V:

a) ecliu MpoJojbHasg cuia N MPUIOXKEHa MEXIY PaBHOJEHCTBYIOIIMMHU YCWIHN B
apmatype S u S’ (pucyHok 6.6, a), - U3 yCIOBHI:

(6.30)
{
Ne &My,
(6.31)
Me' <My,
rae Ne u Ne' - ycunusi OT BHEILIHUX Harpy3ok;
Muylt v M'yjr - npenenbHble YCUIUs, KOTOPbIE MOKET BOCIIPUHATH CEUEHUE.
Yeunus Mylt v M'yj; onpenenstot mo Gpopmynam:
(6.32)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 42
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(6.33)

My=RA(h-a)

b

6) ecnu mnponxonpHas cwia N TpUIOKEHAa 3a MpelaesiaMd  PACCTOSHUS MEXIy
PaBHOACHUCTBYIOIIUMH yCHIIMK B apmatype S u S’ (pucyHok 6.6, 6), u3 ycinosus (6.30)
OIIpENIeNIAI0T NpeAebHbI MOMEHT Myt 1o popmyiie

(6.34)
M, = Rbx(hy -050)+R Ak -a)

el

3

IIpU 3TOM BBICOTY C)KaTOM 30HBI X ONPCACIIAOT 110 (I)OpMyJ'Ie

(6.35)

¥ = Rﬁ'ﬂj _Rsaﬂ; - N
R,

Ecnu nmonyuenHoe u3 pacuera no ¢opmyne (6.35) 3nauenue x > ERA(, B Gpopmyiy
(6.34) moacraBnsoT x = ERA(), TAe ER OMPENEeNsIOT COrNIacCHO yKa3aHusm 6.2.7.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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d - /s
b . K f }\
L™

- e VL
'
A,
.
& A
Y : A A
T = Y
] 1]
______ A
L) 4
e
!._ :FA L]
[ \[/
: i

@ - MEXJ1y paBHOJCHCTBYIOIIMMH yCHIUI B apmatype S 1 S’; 6 - 3a mpeenamMu
PacCcTOSIHUS MEX/ly pPaBHOAEHUCTBYIOIIMMH YCHWINN B apMatype S u S’

Pucynok 6.6 — Cxema yCWINi U 31110pa HANPSYKEHUN B CEUEHUHN, HOPMAJIBHOM K
MIPOJOJILHOM OCH BHEIICHTPEHHO PACTSHYTOTO KeJIe300€TOHHOTO JIEMEHTA, TIPU pacueTe
€ro I10 MPOYHOCTH NIPU IIPWIOKEHUU IIPOJOJIBHON CUiIbl N

Pacuer o nmpoyHOCTH HOPMAJIBHBIX CEYCHUI HA OCHOBE HEIMHEHHOH 1edopMaIiMOHHON
MOZEIIH

6.2.21 IIpu pacueTe MO MPOYHOCTU YCUIIHS U ehOpMAIK B CEYCHUH, HOPMAIBHOM K
MPOJIOJILHOM OCH 3JIEMEHTA, OIPEICNIIOT HAa OCHOBE HENMHEWHOU nedopManmoHHOMN
MOJIEININ, UCTIONB3YIONIeH YPaBHEHUSI paBHOBECHS BHEIIHUX CHJI M BHYTPEHHUX YCUJIHMN B
CEUCHHHM HIIEMEHTA, a TAKXKE CIECTYIOLINE MOTOKCHHS:

- pacripelielieHue OTHOCHTENbHBIX aedopmaruii OeToHa W apMmaTypbl IO BBICOTE
CeUeHHsI AIIEMEHTa IPUHUMAIOT 110 JTUHEHHOMY 3aKOHY (TMIIOTE3a IUIOCKUX CEUEHUH);

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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- CBSI3b MEXKIY OCEBBIMHU HANPSHKEHUSIMHU U OTHOCUTEIBHBIMU JeopMalusiMu OeToHa
U apMaTypbl NMPUHUMAIOT B BHJE AMarpaMMm cocTosHus (aedopmupoBaHus) OeToHa U
apmatypsl (5.1.17,5.2.11);

- COIIPOTHUBJIEHUE OETOHA PACTSIHYTOW 30HBI JOMYCKAETCSl HE YUUTHIBATh, IPUHUMAS
npu €pi>0 Hanpsbkenus opi=0. B oTaenbHbIX ciydasx (Hampumep, HU3rubaemble U
BHEIICHTPEHHO C)KaTbleé OETOHHBIE KOHCTPYKIMH, B KOTOPBIX HE JOMYCKAIOT TPEIIUHBI)
pacueT Mo MpOYHOCTH MPOU3BOIAT C YUETOM pabOThI paCTSIHYTOro OeToHa.

6.2.22 Tlepexon OT SmIOpHI HamNpsKEHUH B OeTOHE K OOOOLICHHBIM BHYTPEHHUM
YCUJIMSIM ~ OINPENENIAIOT C IOMOIIBI0 TMPOLEAYPbl YHCICHHOTO WHTETPUPOBAHUS
HanpsOKEHUH 1O HOPMalbHOMY Ce4YeHHIO. Il 3TOro HOpMajbHOE CEYEHHE YCIOBHO
pa3fessaloT Ha Majibleé YYacTKH: IMPU KOCOM BHELEHTPEHHOM CXKATUHU (PacTsDKEHHM) U
KOCOM H3rube - IO BBICOTE M IIUPUHE CEUEHUs; NpPU BHELEHTPEHHOM CHKAaTUHU
(pacTspkeHMH) U M3ru0e MIOCKOCTH OCH CUMMETPHH MONEPEYHOro CeYeHHsl 3JIEeMEHTaA -
TOJIBKO MO BBICOTE cedeHus. HampsbkeHus B mpenenax MajblX y4YacTKOB NMPUHHMAIOT
PaBHOMEPHO pacIpeleIeHHbIMU (YCPEAHEHHBIMU).

6.2.23 Ilpu pacuere 3J1€MEHTOB C UCIOJb30BaHUEM J1e(POPMALIMOHHON MOIETH
PUHUMAIOT:

- 3Ha4YEHMS CKUMAIOIIEH HpOIIOJ'ILHOﬁ CHJIbI, 4 TAaKXKXEC CXKHMaroInx HaHpﬂ)KeHI/Iﬁ n
,Z[G(I)OpMaLII/Iﬁ YKOPO4YCHUA OcToHa U apMaTyphl - CO 3HAKOM «KMHHYC»,

- 3HAaYeHMs PACTATUBAIOUICH MPOAONBHOM CHIIBI, a TaKKe PaCTATUBAIOIINX
HanpspKeHUH 1 JegopManuil yaITuHeHns: 0eTOHA U apMaTyphl - CO 3HAKOM «ILITFOCY.

3HAaKU KOOPAMHAT LIEHTPOB TSKECTH apMAaTypPHBIX CTEP’KHEH U BBIACIECHHBIX yUYaCTKOB
0eToHa, a Tak)Ke TOUKH NMPHUJIOKEHHS MPOJO0IbHON CHUJIbI IPUHUMAIOT B COOTBETCTBUU C
Ha3HauYeHHON cucTeMoil koopaumHat XOY. B oOmem ciyyae Hauyano KOOpPAMHAT ATOM
cucteMbl (Touka O Ha pUCyHKe 6.7) pacnoJyiararoT B IPOM3BOJIBHOM MECTE B IpEesax
MIONIEPEYHOI0 CEYCHUS DIIEMEHTA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Pucynox 6.7 - PacdeTHasi cxeMa HOPMAJIBHOTO CEUCHUS KEJIe300€TOHHOTO YJIEMEHTA

6.2.24 Tlpu pacueTe HOpPMAJBHBIX CEYCHUU MO MPOYHOCTU (pUCYHOK 6.7) B 0OIIemM
CITy4ae UCIOJIb3YIOT:

YpaBHCHHA PABHOBCCHA BHCINHUX CHUJTI U BHYTPCHHHUX yCI/IJII/Iﬁ B HOPMAJIbHOM CCUCHUU
9JICMCHTA:

(6.36)
Mx - ZJMAEJ:'ZM + Z J.y'ﬂ.y'zj?i}'
1 J ;
(6.37)
M, = OulyZs + > TAL L
i ki ;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKYMEHTN: 46
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(6.38)

N= Zgbiﬂﬁ + Zgﬂ.ﬂﬁ.
! 7 ;

YpaBHCHU, ONPCACTIAOIMUC pACIIPCACIICHUC I[e(l)OpMaI_II/Iﬁ 110 CCUYCHUIO 3JICMCHTA:

(6.39)
1 1
i =6 t— Ly ¥ — Ly
] r}' ;
(6.40)
g. =g +—Z .+ 1 Z
¥ 1] 7 o) ?"J. w

3aBHCUMOCTH, CBS3BIBAIOIINE HANPSIKEHUS U OTHOCUTENIbHBIE JedopManuu 6eToHa U
apMaTypbl:

(6.41)
@y = Byt
(6.42)
Iy = 5, Yty
B ypaBuenusix (6.36)-(6.42):
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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My, My - n3rubaromiue MOMEHTBI OT BHEIIHEH HAarpy3Ku OTHOCHUTEIBHO BHIOPAaHHBIX U
pacrojaraéMblx B IMpelesax IONEPEeYHOro CEUYEHHsI DBJEMEHTa KOOPAMHATHBIX OCEU
(COOTBETCTBEHHO ACHCTBYIOMUX B IUIOCKOCTSIX XOZ u YOZ wnu mapaiedbHO HM),
ornpeaensieMsie Mo Gpopmymam:

(6.43)

Mx =Mm:z‘ +N€x;

(6.44)

M, = M, + e,

rae Mxd, Myd - U3ru0a0IIe MOMEHTHI B COOTBETCTBYIONIUX TUIOCKOCTSIX OT BHEIIHEH
Harpy3KH, ONpPeAeISIEMbIE U3 CTATUYECKOTO pacuyeTa KOHCTPYKIIUU;

N - mpoJosIpHAs CUila OT BHELIHEN Harpys3Ky;

ex,. ey - pACCTOSHUS OT TOYKM HPHUIOKEHHs CHAbl N JI0 COOTBETCTBYIOLIMX
BBIOpPAaHHBIX OCEif;

Abi Zbm, Zbyi, obi - TIOMAAb, KOOPIUHATHI LEHTPA TAKECTU i-r0 y4acTKa OeToHa M
HaIpsKEHUE HA YPOBHE €ro LIEHTPA TAKECTH;

Asj Zsxj, Zsyj, 0sj - IIOWa/b, KOOPAUHATBI LEHTPA TSIKECTH j-TO CTEPIKHSA apMaTyphl U
HaMpsDKEHUE B HEM;

€0 - OTHOcUTeNbHas nedopmaivs, BOJIOKHA, PACIONIOKEHHOTO Ha IepEeceueHUuun
BBIOpaHHBIX ocell (B Touke O);

.?‘x ,
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 48
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1

r.}' - KpUBU3HA HpO,[[OHBHOﬁ OCH B pacCMaTpuBacMoOM HONECPECHHOM CCUYCHHU 3JICMCHTA B

IUIOCKOCTSIX JEUCTBUS U3TrNOAIONX MOMEHTOB My, My,
Ep - HauanbHBI MOAYTH YIPYTOCTH OETOHA;
Egj- - MOZyJIb yIIPYTOCTH j-TO CTEPHKHS apMaTyphl;
Vpi - K03(ppuImeHT ynpyroctu 6€ToHa i-TO y4acTKa;
Vsj - KOO(Q(UIMEHT yIPYrOCTH j-TO CTEPHKHS apMaTypBl.

KoadduimenTs! vpi U Vsj IPUHUMAIOT 110 COOTBETCTBYIOIUM JHAarpaMMaM COCTOSHUS
0eToHa M apMatypsl, ykazaHHbM B 5.1.17, 5.2.11.

3HaueHus KO3(QQUIMEHTOB Vhi M Vsj ONPEAENAIOT KaK COOTHOUIEHHE 3HAuCHUi
HanpsDKeHUH U aedopmaruii sl pacCMaTPUBAEMBIX TOYEK COOTBETCTBYIOIIUX THATPaMM
COCTOSTHUSI O€TOHA U apMaTypbl, MPUHATHIX B pacyeTe, JeIEHHOE Ha MOAYJb YIPYTOCTH
o6erona Ep u apmatypsl Eg (pu ABYXJIMHEWHON auarpamme cOCTOsiHUS OeTOoHa - Ha
MPHUBEACHHBIN MOAynb nedopManuu Epred). Ilpu 3TOM HCTHONB3YIOT 3aBUCHMOCTH
«Harpspkenue - nepopmanus» (5.4)-(5.8), (5.12) u (5.13) Ha paccMaTpuBaeMbIX y4acTKax
Jarpamm.

(6.45)
T
— Ai
Vi =
Fyey.
(6.46)
- Jﬁ.r'
L'_H- = z
H'E-Ei".

6.2.25 Pacuer HOPpMaJIbHBIX CEUCHHMM KeJIC300€TOHHBIX 3JIEMEHTOB IO MMPOYHOCTHU
IMPOU3BOIAT U3 YCJIOBI/Iﬁ

(6.47)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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‘Eb.mw-:‘ & & .

(6.48)

rac -E'JILM{ - OTHOCHUTCIJIbHAasA ):Le(bopMauH;[ HanOoJjiee CXKATOro BOJIOKHA OETOHA B
HOPMAaJIbHOM CCUCHHHU DJICMCHTA OT JIENCTBUS BHEIIHEH Harpys3kKu;

E,

A - otrHOcHTenbHas aedopManys HauOoJee PACTSIHYTOrO CTEP)KHS apMaryphbl B
HOpPMaJIbHOM CEYEHHUH DJIEMEHTA OT JACWCTBUS BHEUIHEH Harpy3KH;

doudt - NpeseabHOe 3HAYeHHE OTHOCHUTENBHOM Jeopmaiuu OeToHa Ipu CXKaTHH,
MPUHUMAEMOE COTJIACHO YKazaHusMm 6.2.31;

£

54 - npemenbHOe 3HaueHMe OTHOCHTENBHON eOPMALMH Y/NHHEHHS apMaTyphl,
IIPUHUMAEMOE COTJIaCHO, yKa3zaHusM 6.2.31.

6.2.26 i xene300€TOHHBIX JJIEMEHTOB, Ha KOTOpBIE ICHCTBYIOT H3THOAIONINE
MOMEHTHI ZIBYX Ha aBJICHUI W TpojosibHas cuia (pucyHok 6.7), nedopmanuu GeToHa
I u apmaTypbl “5 LB HOPMOJIBHOM CEYCHHH IPOM3BONBHOM (POPMBI ONPELCISIOT U3
pemieHust cuctembl ypaBHeHuit (6.49)- (6.51) c ucnonb3oBaHueMm ypaBHeHHHl (6.39) u
(6.40):

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 50
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(6.49)
1 1
M, =Dy —+Dy—+ D5
r .
¥ » ;
(6.50)
1 1
M, =Dy —+10y—+ D5
7, 7 :
6.51)
1 1
N=Dp—+D,—+ 055
7, 7y

XKectkoctHble Xxapaktepuctuku Djj (i, j = 1, 2, 3) B ypaBHeHusax (6.49)-(6.51)
OIIPENIEIIAIOT 1O (hopMyIaMm:

(6.52)
2 2
Ly = E Ayl g By¥y + E Al B ¥y
(6.53)
- 2 )
L, = Z i Byl Z A2 BV
(6.54)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 51
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Dy = Z ALy L By + Z A2 i gy
z 7

’

(6.55)

DIE Z AEJ:Z&;HE p-?.lz Z 4 Es;lg i 53
(6.56)

‘DB zﬂbzzé}u‘g 1{3,!"'21":1 Z:Jg 5 .y
(6.57)

Dy = E Ayl y + Z AgEyvy
i J

O6o3Hauenus B popmynax cm. 6.2.24.

6.2.27 Jlns Kene300€TOHHBIX JJIEMEHTOB, Ha KOTOpbIE JCWCTBYIOT —TOJBKO
U3ruoarole MOMEHTHI ABYX HanpasieHuil My u M, (kocoil u3ru6), B ypaBHenuu (6.51)
npuHUMaroT N= 0.

6.2.28 Jly11 BHELIGHTPEHHO CXKATHIX B IJIOCKOCTH CUMMETPHUM IMONEPEUYHOI0 CEYEHUS
KEJIe300€TOHHBIX JIEMEHTOB U PACIONIOKEHHUsI OCH X B 3TOH MIOCKOCTH M, = OuDjip=
D22 = D23 =0. B 3TOM cityyae ypaBHEHHs] paBHOBECHUSI UMEIOT BUI:

(6.58)
M =D 1 + [
y T L — T AR
7 :
nl}ﬂthlﬂ.ﬂﬁHHﬂ.ﬂ W IKONora4eckan ﬁﬁﬂﬂnaﬂ“!}ﬂ]’h, pﬂsMEu-IEHHE p-EK.I'IEMbI
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 52
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(6.59)

N=Dy 1. D8

¥ >

6.2.29 JIna wu3rubaeMbIX B IUIOCKOCTH CHUMMETPHM TIONEPEYHOTO CEUEHUS
’KeJIe300€TOHHBIX 3JEMEHTOB U pacHoiokeHus ocu X B 1ol minockoctu N=0, M) = 0,
D2 = D22 = D23 = 0. B3T0OM cilydyae ypaBHEHUSI PaBHOBECHS UMEIOT BUJL:

(6.60)

M, = Dlll + D5,

gt ;

(6.61)

=1 1. D8y

v .

6.2.30 PacueT no npoyHOCTH HOPMAJIBHBIX CEYEHUN BHEILICHTPEHHO CKAThIX OETOHHBIX
3JIEMEHTOB, YKa3aHHBIX B 4.1.2, a, Ipou3BOJAT U3 ycioBus (6.47) cOrnacHO yKazaHUSM
6.2.25-6.2.29, npunumas B popmyiax 6.2.26 nns onpenenenus Djj miomans apMarypbl
ASj =0.

I[J'IH M3rU0acMbIX M BHCIHCHTPCHHO C’KAaTbIX OCTOHHBIX QJICMCHTOB, B KOTOPBIX HC

AOIYCKAKOTCA TPCIIUHBI, PACUCT MPOU3BOIAAT C YUCTOM pa6OTLI PaCTAHYTOT'O OcToHA B
MOICPCUHOM CCUCHUU 3JICMCHTA U3 yCJIOBUA

(6.62)

Eyax < Chtait

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 53
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

rae “MIE - oTHOCHTENBHAS nedopMmaiusi HanboJee PacTIHYTOrO0 BOJIOKHA OETOHA B
HOpPMaJIbHOM CEUYEHHUM DJIEMEHTa OT JEHCTBUS BHELIHEH Harpy3Ku, OmpejaesseMas
corjacHo 6.2.26-6.2.29;

Makt - npeneiabHOe 3HaueHHE OTHOCUTENBbHON JedopManuu OeToHA MPH PACTIKEHUH,
MPUHUMAEMOE COTJIACHO YKa3zaHusiMm 6.2.31.

6.2.31 IlpenenpHbIe 3HAYECHHS OTHOCHUTEIBHBIX nedopmariuii OeToHa EI?J,E# (EIE'M.!T!)
NPUHUMAIOT TpH JABY3HA4HOH »Smiope aedopmanuii (CkaTHe W pacTsHKCHHE) B
MOTIEPEYHOM CEYeHMHM OeToHa »dJeMeHTa (U3ruo, %eue TPEHHOE C)KaTHUE WIIH
pacTsHKeHHe ¢ OONIBIIMMU DKCIIEHTPUCUTETaMK) paBHbIMK ~ i 3 (Z3td).

IIpy BHELIEHTPEHHOM CKATHH MM PACTSHKEHHH »JIEMEHTOB U pAaclpesielleHHH B
TIOIepPeYyHOM CeueHnH GeToHa eMeHTa aedopMaruii TOJEKO OFHOIO 3HAKA NPEACIBHbIC
3HaueHUs OTHOCHMTENbHBIX gedopmamuii  Gerona 44 CMAY)  ompemensior B
SABHCHMOCTH OT GQOTHQIIGHNA, CT)OpMaI_[I/Iﬁ 6eToHa Ha MHPOTHBOMOIOMKHEIX TPAHAX
cedyeHus >JIeMeHTa —1 1 EJE::PI —f’gl)no Gopmynam:

(6.63)
&
e e ]
Eyun = Epy ~(Exg ~ Eng) —
(6.64)
€]

Esai = Eag ~ (Fay ~ Byl —
g,

rie E..!II:I, IE.I!Iz‘l:l, E.!IE, E.!Iﬂ— neOpMalMOHHBIE TapaMETPhl PACUYETHBLIX AUArPaMM
coctostHus OeroHa (5.1.12, 5.1.18, 5.1.20).

IIpenensHOE 3HAUEHHE OTHOCHTENHHOH aedopMammu apMmatypsl - b4 mpurmMaroT
paBHbiM 0,025.

Pacuer mo npo4HOCTH Kej1e300€ TOHHBIX 3JIEMEHTOB NPHU AeiiCTBUYU MOMEPEYHbIX CHJI

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 54
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Obwue nonooicenus

6.2.32 Pacuer 1O NPOYHOCTH IKEIE300CTOHHBIX INEMEHTOB MpU JCHCTBUU
MOTIEPEYHBIX CHJI IPOU3BOJIAT HA OCHOBE MOJIEIM HAKIIOHHBIX CEUEHUH.

HpI/I pacuceTe 110 MOJCIN HAKIIOHHBIX CEUYCHUH JOJKHBI OBITh 0OCCIICUCHBI IMPOYHOCTH
9JICMCHTA IO IMOJIOCC MCKAY HAKIIOHHBIMH CCUCHUSAMU U IO HAKIIOHHOMY CCUYCHHIO Ha
JieficTBHUE NOIMNECPCUHBIX CHJI, @ TAKKC NPOYHOCTH IO HAKIIOHHOMY CCYCHHIO Ha JieficTBHE
MOMCHTA.

[IpodyHOCTP MO HAKIOHHOW TMOJOCE XAPAKTEPU3YETCS] MAKCHUMAalbHbIM 3HAYE€HUEM
MOTIEPEYHON  CHUJIBI, KOTOpPO€ MOXET OBITh BOCHPHUHATO HAKIOHHOW TIOJOCOM,
Haxondllelcsd T1OJ  BO3JACHCTBUEM  CKHUMAIONIMX YCHWJIMH  BIOJb MOJOCHl U
paCTATUBAIOIIMX YCUJIMH OT TMONEPEYHOM apMaTypbl, MEpPECceKarolle HaKIOHHYIO
nosiocy. [Ipu 3TOM npoyHOCTH OETOHA OMPENENSIOT MO COMPOTUBICHUIO OETOHA OCEBOMY
CKaTHUIO C YUYE€TOM BIIUSHUSA CJI0KHOTO HAIIPSKEHHOTO COCTOSIHUS B HAKJIOHHOM TOJIOCE.

Pacuer mo HAKJIOHHOMY CCYCHHIO Ha JIeicTBHe MOMCPCYHBIX CHUJI TPOU3BOIAAT HaA
OCHOBC YpaBHCHUS PABHOBCCHA BHCIIHUX HW BHYTPCHHUX  IIONCPCYHBIX  CHII,
HeﬁCTByIOHlHX B HAaKJIOHHOM CEUYEHHM C JIJIMHOMU OpocKOru € Ha MNPOJAOJIbHYHO OCbh
9JICMCHTA. BHyTpeHHI/Ie IOIICPCUYHBIC CHIJIbI BKJIIIOYAarOT IMOINCPCUYHYTIO cuiy,
BOCIIpUHUMACMYIO OcTOHOM B HAKJIOHHOM, CCUYCHHH, W IIOIICPCUHYIO CHITY,
BOCIIpUHUMACMYIO nepeceKanmeﬁ HaKJIOHHOC CCUYCHUC Honepequﬁ apMaTypoﬁ. HpI/I
O9TOM THOINCPCYHBIC CHUJIBI, BOCIIPUHUMACMBIC OcToHOM U nonepeQHoﬁ apMaTypoﬁ,
OIPCACIIAOT 110 COIPOTHUBJICHUAM OeToHa M nonepequﬁ apMaTypbl pacTsIKCHUIO C
YUYCTOM JJIMHBI IPOCKIUHN C HAKIIOHHOT'O CCYCHHA.

Pacuer mo HaKJIOHHOMYy CEYEHHIO Ha JAEWCTBHE MOMEHTa IPOU3BOISAT Ha OCHOBE
YPaBHEHUsI PAaBHOBECHS MOMEHTOB OT BHEIIHUX M BHYTPEHHHUX CHJ, ACHCTBYIOIIUX B
HAKJIOHHOM C€YEHHUH C JUIMHOM NPOEKLUHU ¢ Ha IPOJOIbHYIO OCh 311eMeHTa. MOMEHTHI OT
BHYTPEHHUX CHJ BKJIIOYAIOT MOMEHT, BOCIHPHHHUMAEMBIM IEpeceKarollel HaKIOHHOE
CEUEHUE TMPOJOJIBHOM pPAacTAHyTOW apMaTypol, M MOMEHT, BOCIPHUHHMMAEMBbII
IIEpECEKaloIle HAKJIOHHOE CEYEHUE IoNepedyHor apMmarypoil. IIpm 3TOM MOMEHTHI,
BOCIIPUHHUMAEMBbIE  TPOAOJIBHOM M  TONEPEYHOM apMarypoil, ONpEeAensoT 10
COIIPOTHBIIEHUSAM IPOAOJIBHON U MONEPEUYHON apMaTyphl PACTSIKEHUIO C YUYETOM JUIMHBI
IIPOEKIIMU C HAKJIOHHOTO CEUEHUS.

Pacuer :xej1e300eTOHHBIX 3JIEMEHTOB 10 I10.10Ce MEXKAY HAKJTOHHBIMHA CCUCHUAMMU

6.2.33 Pacuer nzrubaembIx jke€300€TOHHBIX 3JIEMEHTOB 110 OETOHHOM 1MOJI0Ce MEXKIY
HAKJIOHHBIMH CCUCHUAMU MPOU3BOIAT U3 YCIIOBUSA

(6.65)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 55
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(4 %13&’5';’30;

rac Q - HonepeUHasd Cujia B HOpMaJIbHOM CCUCHUU 3JICMCHTA,

I:;::.’-'1 - K03 HUIUEHT, TPUHUMAEMBbIi paBHBIM 0,3.

Pacuer xene300eTOHHBIX 3JIEMEHTOB M0 HAKJIOHHBIM CEYEHHSAM Ha ﬂeﬁCTBHC
MMOIICPCUYHBIX CHUJI

7

Pucynok 6.8 - Cxema ycunuii npu pacuere xeje300€TOHHBIX JIEMEHTOB 110 HAKIIOHHOMY
CEUEHHIO Ha JIUCTBHE MONEPEUHBIX CUIT

6.2.34 Pacuer m3rubaeMbIX >JE€MEHTOB IO HAKIOHHOMY CEYeHHMIO (pUCYHOK 6.8)
MIPOU3BOJIAT U3 YCIOBUS

(6.66)

080+ 0,

b

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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rac Q - IoImepeyHass CUJIa B HAKJIOHHOM CCUCHUHU C JIIMHOM npoeKnuu C Ha
MMpOAOJIBHYIO OCbhb 3JIEMCHTA, ompcacideMasd OT BCCX BHCIIHUX CHJI, PACIIOJIOKCHHBIX I10
OOHY CTOPOHY OT pPACCMATPpUBACMOI'0 HAKJIOHHOI'O CCYUCHUS; IMPU 3TOM YUUTBIBAIOT
HanOoJIee OIacHoe 3arpy>KC€HHUC B IPCACIIaX HAKIIOHHOT'O CCUCHUS;

ng' - HOIICpCYHas CruJjia, BOCIIPpUHUMACMast OETOHOM B HaKJIOHHOM CCUCHUU,

Q.ﬂl-'- IIONIEpPEeYHasl CHJIa, BOCIPUHMMAaeMasl IIONEPEYHOM apMaTrypoll B HAKIOHHOM
ceyenuu. [lonepeunyro cury Qp onpenensior mo ¢popmye

(6.67)

R, b
Qa=%2 el

I:‘ b

HO IIPUHUMAIOT He OoJee ZSE.EII"E' hﬂn HE MEHee Dﬂﬁ.ﬂlfb ’EEEI;

{PM - KO3 GUIHMEHT, MPUHUMAEMBI paBHBIM 1,5.

Yewunue & sy A1 TONEPEYHON apMaTypbl, HOPMaJIbHOW K MPOJOJIBHOW OCH 3JIEMEHTA,
OTIpeeNsoT 1o hopmyre

(6.68)
Q.sw = Pl
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 57
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rae i:pjw - KO3 GHUIMEHT, TpUHUMaeMblil paBHbIM 0,75;

qﬂll' - YCUJIME B MIOTIEPEYHOMN apMaType Ha eIMHUILY JUIMHBI 3JIEMEHTa

(6.69)

st‘qm
.

W

fow

Pacuer mpowsBomsT AN psja  pacloOKECHHBIX TOJJIMHE 3JIEMEHTa HAaKIOHHBIX
CeueHMi Tpu HauOoJee OMacHOW JIJIMHE MPOCKIIMA HAKJIOHHOTO cedeHus c. Ilpu stom
UHHY ¢ B hopmyie (6.68) npuauMaroT He 6osee 2,0/4().

Z[OHYCKaeTCH IMPpOU3BOAUTL PACUYCT HAKJIOHHBIX CGLICHI/II‘;I, HC pacCMaTpuBasi
HAKJIOHHBIC CCUCHUS IIPHU OIPCACICHUN HOHCpC‘IHOﬁ CHIIBI OT BHEIITHEH Harpys3kKu, 13
YCJI10BUA

(6.70)
Ql { Qﬂl * Q.sw,l,
rae Ql - HOIICpCYHasA CHJia B HOPpMAJIbHOM CCUCHUU OT BHEIIIHEN Harpys3Ku,
(6.71)
0y, =0.5R, bl
(6.72)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 58
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Q.sw.l - qswhlil.

IIpn pacnosiokeHuM HOPMAJIbHOI'O CEYEHMs, B KOTOPOM YUHTBHIBAIOT IONEPEUHYIO
cuny (] BOJIM3M OMOPBE Ba PAcCTOSHUM a MeHee 2,5h() pacueT u3 ycioBus (6.70)

NPOU3BOJAT, YMHOXas—3HaueHus Qp], ompenensiemMble IO (poplvle%i‘,‘2 (b%ﬂ), Ha
KO3 PULIMEHT, paBHBIH Hhy ; HO IPUHUMAIOT 3HaueHue Qp] He Oomee =r== 4~ (.

[Ipu pacnonokeHWH HOPMATBHOTO CEUYCHHS, B KOTOPOM YUUTHIBAIOT MOIEPEUHYIO
cuny Qj, ﬁ? paccrosiHuit a MeHee /() pacueT u3 ycioBus (6.70) Mpou3BOIAT, YMHOXKAs
3HauYeHHE £-5,], onpenensemoe mo dpopmyie (6.72), Ha kKodhduueHT, paBHbIA a/k().

[Tonepeunyto apMaTypy YUUTHIBAIOT B pacyeTe, eciu coOIr01aeTcsl yCIOoBHe

o 2025RD

MOXHO Yy4YUTHIBaTh MOIMEPEUHYIO0 apMaTypy U MPU HEBHIMOJHEHHH 3TOTO YCIIOBUS,
ecnu B ycnoBud (6.66) mpuHUMATH

Q&I =4¢%2}gfqu.g o

W

S B bk o
Hlar HGH%W%&&TYPH, YUYUTBIBAEMOW B pacuere, %y nomkeH GbITh He GoOMbIIE

3HA4YEHUs
IIpu oOTCyTCTBMM TMONEpPEYHOW apMmaTypbl HJIM HapyIIEHUM YKa3aHHBIX BBIIIE
TpeOOBaHUI pacyeT MPOU3BOIAT U3 ycioBui (6.66) nm (6.70), npuauMas ycunus QOsw

uink Qgsw, [, PABHBIMH HYJIIO.

Ilomepeunast apmaTypa JOJKHa OTBEYaTh KOHCTPYKTUBHBIM  TpeOOBaHHUSM,
npuBeneHHbIM B 8.3.9-8.3.17.

Pacuem ccenezobemonnuix s1eMenmos no HaKIOHHbIM CeYeHUAM Ha Oelicmeue

MOMEHMOoe6
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 59
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N,
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Pucynok 6.9 - Cxema yCHIni IIpH pacdere jKene300€TOHHBIX 3JIEMEHTOB 10 HAKIIOHHOMY CEUCHHIO Ha

NeHCTBHE MOMEHTOB

6.2.35 Pacuer keje300€TOHHBIX JJIEMEHTOB [0 HAKIOHHBIM CEUEHHUAM HaA IEHCTBUE
MOMEHTOB (PUCYHOK 6.9) IPOU3BOIST U3 YCIOBUSA

(6.73)

MM+ M,

rae M - MOMEHT B HaKJIOHHOM CEYEHHUH C JJTMHOW MPOEKIIMH C Ha MPOAOJIBHYIO OCh
3JIEeMEHTa, OMPEIEIIeMbI OT BCEX BHEITHUX CHJI, PACIOJIOKEHHBIX TI0 OJIHY CTOPOHY OT
paccMaTpuBaeMOro HAaKJIOHHOTO CEYEHHS, OTHOCHUTEIBPHO KOHIIA HAKJIOHHOTO CEYCHHSI
(touka ), NTPOTHUBOMOJOKHOTO KOHITYy, Y KOTOPOTO pacrojaraercsi mpoBepsieMas
MpOJIOJIbHAST apMaTypa, HWCIBITHIBAIONMIAS PACTsHKEHHE OT MOMEHTa B HAKJIOHHOM

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 60
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CEUCHHUU; MIPH ITOM yUUTHIBAIOT HanboJiee omacHoe 3arpyKeHue B mpe/ienax HaKJIOHHOTO
CCUCHUS;

M

5 - MOMEHT, BOCIPUHHUMAEMBI MPOJOJIBHON apMaTypol, mepecekaronieil HakIOHHOe
CeueHne, OTHOCUTEIHHO MPOTUBOMOIOKHOTO KOHIIA HAKJIOHHOTO ceueHus (Touka O);

M

5W - MOMEHT, BOCIIPHHMMAEMBIN MONEPEYHON apMaTypoM, NMepeceKaroniell HaKIIOHHOE
CEYEeHHE, OTHOCUTEIHHO MPOTHBOIIOI0KHOTO KOHIIA HAKIOHHOTO cedeHus (Touka O).

MowmenT My onpenensitot mo ¢popmye

(6.74)

M =Nz

5 55,

rae Ny - ycunue B IPOJOJIBHOM pacTAHYTOW apMarype, IPUHUMAaeMOoe PaBHbIM: Ry A,
a B 30HE aHKEPOBKH - onpezensieMoe cornacHo 8.3.18-8.3.25;

J - TJIEYO BHYTPEHHEN Maphl CUJI; TOMYCKAEeTCs NPUHUMATh Zy < 0 9;3['

MomeHT M sW VIS TIONIEPEYHON apMaTypbl, HOPMAJIbHOM K ITPOIOJIBHOM OCH DJIEMEHTA,
OTIpeeNsoT 1o hopmyre

(6.75)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 61
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Mﬁ“‘ a I:I SQEHI'C,

IZI€ K-5W - YCUJIME B NIONEPEYHON apMaType, IPUHUMAEMOE PaBHBIM ¢swC;

gsw - ompenessior no ¢opmyne (6.69), a ¢ npunumarot B npeaenax ot 1,0 40 no 2,0
ho.

Pacuer MMPpOU3BOAAT HJISI HAKIIOHHBIX CequHﬁ, PacCIoOJIOKCHHBIX IO IJIMHE 3JICMCHTA
Ha €Tr0 KOHIECBLIX YHYAaCTKAX W B MCCTaX O6pBIBa HpO,[[OJ'IBHOfI apMarypsl, Ipu HanOoJee
OITIACHOM JJIUHE NPpOCKIHNU HAKJIIOHHOI'O CCUCHUA C, HpHHHMaeMOﬁ B YKAa3aHHBIX BBIIIC
npeaciax.

JlonmyckaeTcsi IpOM3BOIUTH PacyeT HAKJIOHHBIX CEUCHH, MpUHUMas B ycioBuH (6.73)
MOMEHT M B HaKJIOHHOM C?EeHI/H/I pu ,[[J'IﬁH§ IPOGKIIMH C Ha MPOJIOJbHYIO OCh IIEMEHTa
paBHbIM 2,0 /1(), a MOMEHT “H sy - paBHBIM ¥ 8.

[Ipu oTcyTCTBMU MONEPEYHON apMaTypbl pacyeT HAKJIOHHBIX CEYEHUHN MPOU3BOIAT U3
ycnoBus (6.73), npuHUMasi MOMEHT M B HAKJIOHHOM ci‘ﬁeHHH MIpH AJIMHE TIPOSKINH C Ha
MIPOJIOIBHYIO OCh dJIeMEHTa paBHBIM 2,0 /1(), a MOMEHT “'* sy - paBHBIM HYIIIO.

PacyeT mo npo4YHOCTH KeJIe300€TOHHBIX 3JIEMEHTOB NPH AeiiCTBUH KPYTAILIHAX
MOMEHTOB

Obwue nonodicenus

6.2.36 Pacuer mo mpoyHOCTH *ele300€TOHHBIX 3JEMEHTOB Ha JEHCTBHE KPYTAIIMX
MOMEHTOB IIPOU3BOJIAT HA OCHOBE MOJIEJIM IPOCTPAHCTBEHHBIX CEUECHUI.

HpI/I pacucTe 1mo MoAcJru MNPOCTPAHCTBCHHBIX CEUYCHUI paccMaTpuBaOT CCUCHUA,
O6p8.30BaHHBIe HAKJIOHHBIMH OTPE3KaAMU IPAMBIX, CICAYIOIMIUMHU II0 TPEM PACTAHYTHBIM
rpadsaM 3JICMCHTA, U 3aMbIKAIOIIUM OTPC3KOM HpHMOﬁ 110 quBepTOﬁ C)KaToM rpanu
9JICMCHTA.

PacueT kene300€TOHHBIX 3JICMEHTOB Ha JieficTBHE KpyTAIIUX MOMCHTOB IIPOU3BOIAT
M0 MOPOYHOCTU IJBJIEMCHTA MCKAY IMPOCTPAHCTBCHHBIMHU CCUYCHHUAMHU W IO IIPOYHOCTU
MMPOCTPAHCTBCHHBIX CEUYCHMH.

HquHOCTL 10 6CTOHy MCKAY MNPOCTPAHCTBCHHBIMU CCUCHUAMU XAPAKTCPHU3YCTCS
MAaKCUMAJIbHbIM 3HAYCHHUCM KPYTAIICTO MOMCHTA, ONPCACIACMBIM IO COIPOTUBJIICHHUIO
OcToHa OCCBOMY CKATUIO C Y4YCTOM HAIIPAKCHHOI'O COCTOSHHUSA B OcToHE MCKAY
MMPOCTPAHCTBCHHBIMH CCUCHUSIMMU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 62
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Pacuer mo mNpOCTPaHCTBEHHBIM CEUEHUSAM MPOU3BOJIAT HAa OCHOBE YpaBHEHUN
paBHOBECHsI BCEX BHYTPEHHUX U BHEIIHHMX CHJI OTHOCUTEIBHO OCH, PAcIOJOKEHHOW B
LIEHTPE C’KAaTOW 30HBI NPOCTPAHCTBEHHOI'O CEUYEHMs AIEMEHTa. BHyTpeHHUE MOMEHTHI
BKJIIOUAIOT MOMEHT, BOCIIPUHUMAEMBbIN apMaTypoii, ClIeIyIoIled BAOJIb OCH JJIEMEHTA, U
apMaTypo#, CIEQyIOIIeld IONEPEK OCH 3JIEMEHTa, IEPEeCceKarollell NPOCTPaHCTBEHHOE
CEUEHUE U PAacCMOJOXKEHHOW B PpACTAHYTOM 30HE NPOCTPAHCTBEHHOIO CEUEHUS U Yy
pacTSHyTOM TIpaHM >3JEMEHTA, NPOTHUBOIOJOKHOM C)KaToOil 30HE NPOCTPAHCTBEHHOI'O
ceueHusa. [lpm dSTOM  ycunus, BOCIPUHUMAaEMble  apMaTypoW,  ONPEIEISIIOT
COOTBETCTBEHHO I10 PACUETHBIM 3HAUYEHUSM COIIPOTUBIICHUS PACTSKEHHUIO TPOJOJIBHON U
MIONIEPEYHOMN apMaTyphl.

HpI/I pacucTte pacCMaTpuBaAlOT BCC IIOJOXKCHUSA MPOCTPAHCTBCHHOI'0 CCUCHUA,
IpUHHUMaA CXKATYH0 30HY HNPOCTPAHCTBCHHOI'O CCUCHUA Y HHX(Heﬁ, OOKOBOH U BerHefI
rpaHeﬁ 9JICMCHTA.

Pacuer Ha cOBMeECTHOE OCHMCTBHE KpyTdIlluX U 1/131“1/16a101111/1x MOMCHTOB, a TaKX€
KpyTdluX MOMCHTOB W IIONCPCYHLBIX CHJI TMPOU3ZBOAAT HCXOAA U3 ypaBHCHI/Iﬁ
B3aHMOJCHCTBHUSI MCKAY COOTBCTCTBYIOIIUMHU CUIIOBBIMHA (I)aKTOpaMI/I.

Pacuem na oeiicmsue kpymsawje2o momenma

6.2.37 Pacuer mo mpOYHOCTH 3UIEMEHTAa MEXKIY IPOCTPAHCTBEHHBIMH CEUEHUSIMH
IIPOU3BOJAT U3 YCIOBUS

(6.76)

TSO1RE

rae T - Kp}/'TSIIJ_[I/Iﬁ MOMCHT OT BHCIIHUX HArpy30K B HOPpMAJIbHOM CCUCHUU 3JICMCHTA,

b 1 h - COOTBETCTBCHHO MEHBIIMH M OOJBIINI pa3sMEpbl MMONCPEYHOI0 CCUYCHUA
9JICMCHTA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 63
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a - pacTsIHyTas apMaTypa y HWKHEW IpaHH JIEMEHTa; 6 - pacTsHyTasi apMarypa y
OOKOBOI TpaHU >JIEMEHTA

Pucynok 6.10 - CxeMbl ycuiinii B IpOCTPAHCTBEHHBIX CEYEHHUAX IPU PACUETE HA
J€MCTBHE KPYTSILIEr0O MOMEHTA

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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6.2.38 PacueTr mo mpoO4YHOCTH HMPOCTPAHCTBEHHBIX CEJIEHUI MPOU3BOAAT U3 YCIOBUS
(pucynok 6.10)

(6.77)

TeT 4T

Wty

rae T - prTfIH_II/Iﬁ MOMCHT B MPOCTPAHCTBCHHOM CCUCHUM, OHpe,[[eJIHCMLIf/'I OT BCEX
BHCIIHUX CHJI, PACIIOJIOKCHHBIX 11O OAHY CTOPOHY IPOCTPAHCTBCHHOI'O CCUYCHMU,

T

SW - KPYTSIIMM MOMEHT, BOCIIPMHMMAEMBbIl apMaTypoil MPOCTPAaHCTBEHHOT'O CEUYEHHS,
Pacro0KEHHOW B MOMEPEYHOM 0 OTHOIICHUIO K OCH 3JIEMEHTa HaIllPaBJICHUU;

T-; - KpyTSALIMHA MOMEHT, BOCIIPMHHMMAEMBI apMaTypoOil NMPOCTPAHCTBEHHOI'O CEYEHHS,
PacCIOI0KEHHOU B ITPOJOJIBHOM HAIIPABJICHUH.

3HaueHue COOTHOILIEHUS MEXAYy YCWIHSMHU B MOMEPEYHON U MPOJOJBHOM apMarype,
Y4YHUThIBa€MoE B yciioBuH (6.77), MIpUBEAECHO HUKE.

KpyTsmmit MOMEHT T;“. OTIPENIETISIOT 1Mo (hopmyJie

(6.78)
T;w - U'gwswzﬂ,
a KpyTALIUI MOMEHT T_s - 1o Gopmye
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 65
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(6.79)

7
T,=09N5 2Lz,
c .,

N

rae <Y sw - ycwime B apMmarype, pacloJIOKEHHOH B nonepequwHanpaBneHHH; TSt
apMarypbl, HOPMaJIbHOM K TpPOJOJIBHON OCH DJIEMEHTa, YCHIIHE ' jw ONPENCNSIOT II0
bopmyie

(6.80)

N W q:w,l":jw,

qﬂl".l - yCUJIMe B 3TOH apMaType Ha eIMHUILY JUTMHBI dJIeMEHTa

(6.81)

- st‘qsw,l
I:1-"_111',1
Sw ,

4

Wl - mIomans cedenus apMaTyphl, PacioNOKEHHON B TIONEPEYHOM HAIPABJICHUM;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 66
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W - 1mar 3T0it apmarypsl;

JW- JnuMHAa TPOEKIMHM pPACTSAHYTOM CTOPOHBI TMPOCTPAHCTBEHHOI'O CEUEHHUs Ha
MIPOJIOIBHYIO OCh AJIEMEHTA

(6.82)

Cy=0'C,

0 - K09(h(PULIMEHT, YUUTHIBAIOIINI COOTHOIIEHHE Pa3MEPOB MOTMEPEYHOTO CEUEHUS

(6.83)

E:"1
232 - El,

C - JJIMHA IIPOCKINU CcKaToM CTOPOHBI IPOCTPAHCTBCHHOI'O CCYCHUA Ha IIPOAOJIbHYIO

OCb JJICMCHTA,

Ns- ycuive B TPOAOJIBHOW apMmaType, PaclloIoKEHHON y paccMaTpHBaeMoOW TpaHH
AJIeMEHTa

(6.84)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 67
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Aﬁ,l, - TUIOILLAJIb CEYEHUS MPOAOJIBHON apMaTypbl, PACIOI0KEHHON Y pacCMaTpUBaeMOmn
TPaHH JIEMEHTA;

Z] U Z2- JJIMHA CTOPOHBI MOMNEPEYHOrO CEYEHUS Yy PACCMATPUBAEMOM PACTAHYTOH
I'paHu 3JICMCHTA U @Jmllglapyroﬁ CTOPOHBI MIOICPEYHOI0 CCUCHMS DJICMCHTA.
W,

COOTHOEI:EI'-;%%-%I-%I RJJ‘LJ npuHuMaioT B mipeaenax ot 0,5 mo 1,5. B QM cgl?fqae, eclIi
3HAYCHUE Rs 5] BBIXOJUT 3a YyKa3aHHBIC NPEIENbl, B pacyeTe yqﬂiﬁma{m TaKoe
KOJIMYECTBO apMarypsl (IIPOJI0JIHOM MM MONEPEYHOM ), TP KOTOPOM +*:<i:1 3HaueHue
OKa3bIBaCTCS B YKAa3aHHBIX Ipejieiax.

Pacuer IMPOU3BOAAT I pPiaa MPOCTPAHCTBECHHBIX CCLIGHI/If/'I, PACIOJJIOKCHHBIX 110

JUTMHE DJIEMCHER, TIPH HarboJiee ONacHO! JUTMHE MPOEKINH MPOCTPAHCTBEHHOTO CCUCHUS
c Ha npo;@lm och dnemenTa. [Ipu 3ToM 3HaUEeHHEe ¢ MPUHUMAIOT He Oonee 272 + Z1 n
He Ooltee a,

JlomyckaeTcss pacueT Ha JeHCTBUE KpYTSIIEro MOMEHTa IPOU3BOJAUThH, HE
paccmarpuBasi IPOCTPAHCTBEHHBIE CEUEHHUS NPU ONpPEAEIECHUN KPYTSIIEro MOMEHTa OT
BHEUIHEN Harpy3KH, U3 yClIOBUS

(6.85)

TeT

swl

t1

rae Ti - KpyTALIMA MOMEHT B HOPMAJIbBHOM CEYEHUU AJIEMEHTA;

T

swl-  KpyTAIMA MOMEHT, BOCIPHHMMAEMBI apMaTrypoil, pacloNOKEHHOH Y
paccMaTpuBaeMOM T'PaHU JJIEMEHTA B IIONEPEUYHOM HAIPABJICHUM, U ONPEIAEIISEMBIN 110

bopmyie

(6.86)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 68
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T

sl

=Gy L 3

5.1 - kpyTAImMi MOMEHT, BOCIIPUHMMAEMBIH IIPOJOILHON apMaTypOM, PACIONIOKEHHON Y
paccMaTpuBaeMoi rpaHu AJIEMEHTa, U ONpeaessieMbli 1o hopMyie

(6.87)

T;,l a U'SRJAJ,IE 4,
':?_':w,l‘gl

CootHomieHue Rjﬂj,l - MPUHUMAIOT B YKa3aHHBIX BBILIE Mpeeax.
Pacuer mpousBomsT AN psAa HOPMAIbHBIX CEUYEHHH, pPACMONIOKEHHBIX IO JUIMHE
JJIEMEHTa, JUIS apMaTypbl, PpAacIOJIOKEHHOM Yy KaXIOW paccMaTpuBaeMoil TIpaHu

3JICMCHTA.

[Ipn peiicTBUM KpPYTSAIIMX MOMEHTOB CJEeAyeT COONI0AaTh KOHCTPYKTHBHbBIE
TpeOoBaHus, MPUBECHHbBIE B pazjene &.

Pacuem na coemecmmnoe oeticmeue Kpymisuieco u u32u6ai0u;ezo MOMEHMOB

6.2.39 Pacuer mo MPOYHOCTH IJIEMEHTAa MEXAY MNPOCTPAHCTBEHHBIMU CEUYCHUSIMH
MPOU3BOAAT coryiacHo 6.2.37.

6.2.40 Pacuer 1o mpoYHOCTH MPOCTPAHCTBEHHOTO CEYEHHUS MPOU3BOIAT U3 YCIOBUS

(6.88)

rae 7 - KpyTSAIMii MOMEHT OT BHEILIHEH Harpy3Ku B IPOCTPAaHCTBEHHOM CEYCHHH,

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 69
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Tp - mnpenenbHbI KpPYTALIMA MOMEHT, BOCIPHHHUMAEMBIH IPOCTPAHCTBEHHBIM
CEUEHUEM;

M - u3rubaromuii MOMEHT OT BHEIIHEH Harpy3Kd B HOPMaJIbHOM CEUEHUH;
My - mpenenbHbIi U3rudaronIii MOMEHT, BOCIPHHUMAEMbIii HOPMAJIbHBIM CEYCHHEM.

IIpu pacueTre Ha COBMECTHOE MAEUCTBHE KpPYTSIIEro W H3TMOAIONIET0O MOMEHTOB
paccMaTpuBarOT MPOCTPAHCTBEHHOE CEUEHUE C PACTAHYTON apMaTypoM, pacloI0KEHHOU
y TpaHu, pacTSHYTOH OT U3rHOalOIIEero MOMEHTA, T.€. Y TPaHU, HOPMAJIbHOM K INIOCKOCTH
JeUCTBUS U3TUOAIOIIEr0 MOMEHTA.

KpyTtsimuii MOMeHT 7' OT BHEWIHEH HAarpy3KH ONPEIENSIOT B HOPMaJIbHOM CEYEHUH,
PacrojO0KEHHOM B CEpPEIMHE JUIMHBI MIPOEKIMH C BIOJb MPOJIOJIBHOM OCH 3jieMeHTa. B
3TOM K€ HOPMAJIbHOM CEUYEHHU OMNPEACISIOT HM3rndaromuii MOMeHT M OT BHeEIIHEH
Harpys3ku.

[IpenenbHblil KPyTALIMA MOMEHT 1()ONPENEIISIOT ,foriaf.ﬂo 6.2.38 ¥ NPUHUMAIOT
paBHBIM TpaBOi YacTu B ycnoBuH (6.77) (paBHBIM *m = ©3) AN paccCMaTpUBaeMOTO
MIPOCTPAHCTBEHHOT'O CEUCHUS.

[IpenenpHblit M3rudaromuii MOMEHT M onpeaesstoT cornacHo 6.2.10.

JlomyckaeTcst Aisi OmpeeNieHus] KPyTSIIUX MOMEHTOB HCIOJIb30BaTh ycioBue (6.85).

B stom cnywae kpytsammii MomeHT 7= 77, U u3rubarommii MOMEHT M OmpenessioT B

HOPMAaJIbHBIX CEUYCHMSX I10 JUIMHE 3JIEMEHTA. B paccMarpuBaeMOM HOPMaJIbHOM CEYEHUU

e,[[iﬂ}d—[]:lﬁ KpyTSIIUA MOMEHT NMPUHUMAIOT PaBHBIM MpaBod vactu ycnoBus (6.85)
ml o sl

[IpenenpHbld w3rHbarOUii MOMEHT M) OMpPENeNsioT Jis TOro K€ HOPMAaIbHOTO
CEeUeHHs, Kak ObLIIO YKa3aHO BBIIIIE.

IIpu coBMeCTHOM AEHCTBUM KPYTALIMX M U3THOAIOLINX MOMEHTOB CIIEAyeT COOII0AaTh
pacueTHbIe U KOHCTPYKTUBHBIE TpeOOBaHMs, IpUBEACHHBIE B 6.2.38 U paznene 8.

Pacuem na coemecmmoe oeiicmeue KpymAaweco mMmomernma u nonepelmoﬁ CUJbl

6.2.41 Pacuer 1o MMPOYHOCTHU BJICMCHTA MCKAY IMPOCTPAHCTBCHHBIMH CCUYCHHUAMU
MMPOU3BOIAT U3 YCIOBHUA

(6.89)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 70
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Tﬂ;1—£]
0 ),

rae T - Kp}/'TSIIJ_II/Iﬁ MOMEHT OT BHEIIHEH Harpys3kKu B HOpMaJIbHOM CCUCHUMH,

Tp - mpenenbHbId KPYTSAMUHA MOMEHT, BOCIPHUHHUMAEMBIH JIIEMEHTOM MEXIY
MIPOCTPAHCTBEHHBIMU CEUEHHUSIMHM M NPUHUMAEMbIi PaBHBIM IPAaBOM 4YacCTH B YCIOBUHU
(6.76);

Q - [IoIiepeuHas cujia OT BHEIIIHEH Harpys3Ku B TOM K€ HOpMaAJIbHOM CCUCHHUHU,

Qo - npeaenbHas NonepeyHasi CUila, BOCIpUHIUMaeMasi OETOHOM MEXy HaKJIOHHBIMH
CeUEHHUSIMU U IPUHUMaeMasi paBHOM MpaBoi 4acTH B yCIIOBHH (6.65).

6.2.42 Pacuer 1o NMpOYHOCTH MPOCTPAHCTBEHHOI'O CEYEHMS MPOU3BOJAT U3 YCIOBUS
(6.89), B KOTOpOM NPUHUMAIOT:

T - XpyTAIMI MOMEHT OT BHELIHEW HAarpy3KH B IPOCTPAHCTBEHHOM CEUCHUU;

Tp - mnpenenbHbI KPYTALIMA MOMEHT, BOCIPHHHUMAEMBIH IPOCTPAHCTBEHHBIM
CEUEHUEM;

Q - [IoIIepeUHas Cujia B HAKJIOHHOM CCUCHUU;
QO - OpeAcCiibHad MonepeyHasa Cujia, BOCIpUHUMACMasa HAKIIOHHBIM CCUCHUCM.

IIpu pacuere Ha COBMECTHOE IEHCTBHE KPYTALIETO MOMEHTA U IONEPEYHOU CHUIIBI
paccMaTpuBarOT IIPOCTPAHCTBEHHOE CEYECHUE C PACTAHYTOM apMaTypoOH, pacIoIOKEHHON
y OOHOW M3 IpaHEH, paCTAHYTOM OT IOIEPEYHOU CHIIBI, - T.€. Y I'PAaHM, MapaJLICIbHON
IIJIOCKOCTH I€UCTBUS IIONIEPEYHOU CHUIIBIL.

KpyTtsimuii MOMeHT 7' OT BHEWIHEH HAarpy3KH ONPEIENSIOT B HOPMaJlbHOM CEYEHUH,
PacrojOKEHHOM B CEpPEIMHE JUIMHBI C BAOJIb IPOAOIBHOW OCH 3jeMeHTa. B Tom ke
HOPMaJIbHOM CE€YEHUHU ONPEACIISAIOT MONEPEUHY0 crily () OT BHELIHEN Harpy3KH.

[IpenenbHblii KpyTAIUA MOMEHT 71() onpe;[enmo'rTcoiJ]?pHo 6.2.38 ¥ NpPUHUMAIOT
paBHBIM TpaBoil uyacTu ycnoBust (6.77) {paBHBIM “sy = <j) OIS paccCMaTpPUBAEMOIO
MIPOCTPAHCTBEHHOT'O CEUCHUS.

[IpenenbHyto momnepeunyto cuity () omnpenensitor coryiacHo 6.2.34 M npUHUMAIOT
paBHOM mpaBoil uYactu ycioBus (6.66). Ilpu »>TOM cepeauHy MAJIUMHBI TPOEKIMH
HaKJIOHHOTO CEUYEHHUsI Ha NPOJOJIbHYIO OCh 3JIEMEHTA paclojiaraloT B HOPMaJIbHOM
CEYEHHMH, MPOXOALIEM YEPE3 CEPEIUHY JJIMHBI MPOCKIUU MPOCTPAHCTBEHHOI'O CEUEHUs
Ha MPOJIOJIbHYIO OCh 3JIEMEHTA.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 71
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JlonmyckaeTcst JUlst onpeAeeHNs KPYTAIIMX MOMEHTOB HCIIOJIb30BaTh ycioBue (6.85), a
ISl OTIpE/IeICHUs TTOTIEPEUHBIX CHII - ycoBue (6.70). B aTom ciyyae KpyTSAIIUH MOMEHT
T'=T], v nonepeunyto cuty O = (7 OT BHEIIHEH Harpy3Ku ONpPeessioT B HOPMaIbHbIX
CeueHMsIX MOJUIMHE 3JeMeHTa. B paccMaTprBaeMOM HOPMallbHOM CEUEHHUM Ipe/ebHbIN
yTﬂ_u.?m MOMEHT 7() NPUHUMAIOT PAaBHBIM MpaBoOd yacTu ycioBus (6.85) (paBHBIM
sl *1l), a mpenenbHyro momnepedyHyio cuiny (g B TOM- K€ HOPMAJIbHOM CEYEHUU
NPUHUMAIOT PaBHOM npaBoi yacTH ycnoBus (6.70) (paBHOI K-4,1 wl).

[Ipu coBMecTHOM JEHCTBUM KPYTSAIIMX MOMEHTOB M MONEPEUHBIX CUJ CIEAYyEeT
cOONIONaTh pacueTHble W KOHCTPYKTHUBHBIE TpeOOBaHWs, NpuBeneHHbe B 6.2.37,
6.2.32-6.2.35 u B pa3nene 8.

Pacuer xej1e300eTOHHBIX 2JIEMEHTOB HA MECTHOE C;KaTHE

6.2.43 Pacuer xee300€TOHHBIX AJIEMEHTOB Ha MECTHOE CKaTUE (CMSITHE) IPOU3BOJSAT
IIpU  JEUCTBUM CHKUMAIOLIEH CHJIbl, NPWIOKEHHOW Ha OrPAaHWYCHHOW IUIOLIAIHN
HOPMaJIbHO K TIOBEPXHOCTH JKEJIE300€TOHHOTO 3yieMeHTa. lIpm 5TOM y4YUTHIBAIOT
MOBBIIIEHHOE CONPOTHUBIICHHE CKAaTHIO OETOHa B TMpeaenax TIpy30BOM IIIONIAIH
(Tutomaau cMATHS) 32 CYeT 0OBEMHOT0 HANPSHKEHHOTO COCTOSIHUSI O€TOHA IO TPY30BOM
IUIOLIA/IbI0, 3aBUCALIEE OT PpACIOJIOKEHHUS TPY30BOM IUIOMAAM HAa IOBEPXHOCTU
AJIEMEHTA.

[Ipy HanuuMM KOCBEHHOM apMarypbl B 30HE€ MECTHOTO C)KaTUsl YYUTBHIBAIOT
JONOJTHUTEIBHOE MTOBBIICHUE COIPOTUBIICHHS CKATUIO OETOHA O] TPY30BOU IUIOILAAbIO
3a CYET CONPOTUBIICHUS KOCBEHHONW apMaTyphl.

Pacyer ayieMEeHTOB Ha MECTHOE C)KaTWE IPU OTCYTCTBUHM KOCBEHHOH apMmarypbl
MIPOU3BOAT coriacHo 6.2.44, a pu HAIMYUKA KOCBEHHOM apMaTyphl - COIIacHo 6.2.45.

6.2.44 Pacuer n11eMEHTOB Ha MECTHOE CXaTHE IIPU OTCYTCTBUM KOCBEHHOW apMaTypbl
(pucyHok 6.11) mpou3BOJAT U3 YCIOBUS

(6.90)
£
N 2R, oo
riae N - MeCTHasi CKMMAIOIIAs CHJIa OT BHEIIHEH HArpy3Ku;
npﬂthlll.l'lﬁHHaH W 3HoONori4Yackan EBE‘DI'IEGHDETI:._ pﬂsMELLIEHHE FI'EK.I'IEMI:I
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 72
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AM:’-:-’ - TUTOIIA/1b MPUJIOKEHUS C)KUMAIOIICH CHIIBI (TUIOIIAAb CMSITHS);

Jo¢ - pacueTHOE CONPOTUBIIEHUE OETOHA CHKATUIO TIPH MECTHOM JEHCTBHUY CKUMAKONIEH
CHUJIBI;

W kod(durment, npuHuMaeMmbld paBHBIM 1,0 mpu paBHOMepHOoM u 0,75 mpum
HEPaBHOMEPHOM paclpeeIeHUH MECTHOM Harpy3KH M0 TUIOIIAIN CMSITHS.

ia

.._
L7
[
&,
L=
@

\\& -__'_.-"'
\\f_,,-
. .

\ﬂx s

/ 7 : = | ;(3 f; .Jf.; | I’/f\ J\ 41 __,-'i
7 Vs T P ’.-":;(yf(f'/ T P :
¥ | LR %
/ L o | < VR ek
1 y/, :Zf T | é[ﬁif&”’#&‘i #
/57//?//1 ] A ek
A
& d '
/ I
:*"'u-z__‘li //_ j1ll Jlll /‘4 \y L//i/‘/ v
YL | RIE e v / V :- -

a - BIANIK OT KpaeB AJIEMEHTa; O - TI0 BCel MMPUHE SJIEMEHTA; 6 - Y Kpas (Topla)
AIIEMEHTA 10 BCeH ero MIMPHHE; & - Ha YIUIy 2JIEMEHTA; O - Y OJTHOTO Kpas JIEMEHTa; e -
BOJIM3UM OJTHOTO Kpasi DJIeMEHTa

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 73
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1- 9JICMCHT, Ha KOTOpBIfI HeﬁCTByeT MCCTHAs HArpy3Ka; 2- miomaab CMATHUSA

AMM , 3 - MaKCUMaJIbHasl pacyeTHAs TUIOIIA/Ib

Jjgil.t[m-:; 4 - nentP TspKECTH MIOIIAaAei

Aﬁiﬂﬁ'n

Aﬂmﬁ:{; 5 - MUHUMAaNLHAs 30Ha apMUPOBaHUA CCTKaMU, IIPU KOTOpOfI KOCBCHHOC

ApMHUPOBAHUC YUUTBIBACTCA B PACUCTC

Pucynox 6.11 - CxeMmbl AJId pacyeTa 3JICMCHTOB HAa MCCTHOC CKAaTUC IIPU PACIIOJIOKCHUN

MECTHOW Harpy3ku

3HaueHue RM.:J.:’ OTpeseNsIoT 1o hopmyie

ﬁm=%ﬁ

e ':;::,’.I - K03 duUIMeHT, onpeeasieMbli o Gopmyie

1',3;'.3. — DB 'Aﬁm
AMM ,

HO IPUHUMAaEMbIii He Ooiiee 2,5 u He meHee 1,0.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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B ¢opmyne (6.92):

Aﬂmﬂ{— MaKCUMaJIbHAasA pacd€THasA IUIoaJdb, YCTaHaBJIMBa€Masl 110 CJICAYIOIIUM
IIpaBUJIaM:

OCHTPLI TAXKCCTHU nnomazleﬁ Aﬂjﬁ'ﬂ u Aﬁmﬂ!{ COBIIAAAIOT,

TPAaHMIIBI PACYETHOM TUTOIIAIH Aﬁmm-: OTCTOAT OT Ka)KJI0H CTOPOHBI IIJIOIIA TN "qﬁj.::'.:.' Ha
PAcCTOSTHUH, paBHOM COOTBETCTBYIOIIEMY pa3MepPy ITUX CTOPOH (PUCYHOK 6.11).

6.2.45 Pacuer 3J€MEHTOB Ha MECTHOE CXKaTHE MPU HAJUYUU KOCBEHHOW apMaTyphl B
BU/JIE CBaPHBIX CETOK MPOU3BOJAT U3 YCIOBUS

(6.93)

N E0Ry b e

rIe

d1J0¢ - mpuBenEeHHOE C YYETOM KOCBEHHOM apMaTyphl B 30HE MECTHOTO CHKATHS
pacueTHOE COMPOTUBIICHNE OETOHA CIKATHIO, OTIpeesieMoe 1Mo (popmyie

(6.94)
Rﬂ:..i.:w - R&,Eﬂf t 2‘;?5.31'35.@';'{5,33{
3nech ;I:]LH:I'I - KOO PHUIHEHT, onpeaesieMblil o Gopmyie
(6.95)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 75
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"qﬂl,lac,qf

HEJ.I.::'::

2

':ps.:ul =

Aﬁ,iﬂﬁ,ﬁf - IUIOIIANb, 3aKJIIOYEHHAsd BHYTPU KOHTYpa CETOK KOCBEHHOI'O apMI/I%;)BaHI/m,
CUHTAs TI0 UX KPaHUM CTEP)KHIM, U MpuHUMaemas B opmyrie (6.92) ne 6osee * & mik;

4.8} - pac4eTHOE COIIPOTUBIICHUE PACTSKEHUIO KOCBEHHON apMarTypal;

"“-"J"J' - KO3 GUIMEHT KOCBEHHOT'0 apMUPOBaHMs, OIIpeeNIseMblid IO popmyIie
(6.96)

w, At +?zyﬂ5yfy

."5'{.5 A
Ab,iw;:?’ ,

s ‘qzw‘fx - YUCJIO CTEP’KHEHW, TUIONIaJb CEYEHUS U JUIMHA CTEPXKHS CETKH, CUATAs B OCSIX
KpalHHUX CTEP)KHEW, B HaNpaBiieHnn X

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 76
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;rzy,ﬂ

7Y - 1O Ke, B HAaNpaBJIEeHUN Y,

§ - ar C€TOK KOCBCHHOI'O apMHUPOBAaHUS.

EMM, 4

3HaueHUs 3do¢, W u N npurnmarot cornacuo 6.2.44.

3HayeHWEe MECTHOM CXKMMAaIOLIe CHJIbI, BOCOPUHUMAEMOE 3JIEMEHTOM C KOCBEHHBIM
apMupoBaHueM (mpaBas 4acTh ycioBHs (6.93)), mpuHHMaioT He OoJiee yIBOEHHOTO
3HAYEHUs] MECTHOM C)KMMarOIel CHIIbl, BOCIPUHIUMAEMOTO 3JEMEHTOM 0e3 KOCBEHHOTO
apmupoBaHus (mpaBas uacTb ycioBus (6.90)). KocBeHHoe apMupoBaHHE TOJDKHO
OTBEYATh KOHCTPYKTUBHBIM TPEOOBAHUSIM, IPUBEACHHBIM B 8.3.16.

Pacuer kes1e300€eTOHHBIX 3JIEMEHTOB HA NMPOJIAaBJIUBAHUE

Obuwue nonoocenus

6.2.46 Pacuer Ha mNpoAaBIMBAHUE TMPOU3BOIAT I TUIOCKHX JKEJIe300€TOHHBIX
3JIEMEHTOB (IUIUT) MPHU AEHCTBUM Ha HUX (HOPMAJIBHO K IUIOCKOCTH 3JIEMEHTA) MECTHBIX,
KOHUEHTPUPOBAHHO TMPUIOKEHHBIX YCUIUH - COCPEIOTOUYEHHBIX CHJIBI U M3rHOAIoIIEero
MOMEHTA.

[Ipu pacuere Ha npoJaBIMBaHUE PACCMATPUBAIOT PACUETHOE MONEPEUHOE cequ&
PACIIOIOKEHHOE BOKPYT 30HBI TE€Pefavyd YCHIMHA Ha DJIEMEHT HA PACCTOSHUH
HOpPMAaJIbHO K €r0 MPOJI0JIbHON OCH, IO MIOBEPXHOCTH KOTOPOI'O JEHCTBYIOT KacaTeabHble
YCWIJINS OT COCPEJOTOUEHHBIX CHJIBI M U3THOAIOIIEr0o MOMEHTA.

JlelcTByIOIME KacaTeIbHbIe YCHIIUA 110 ILIOIAAH PACUETHOIO MOINEPEYHOIO CEUCHUS

JOKHBI OBITH BOCIIPUHSATHI OETOHOM C COTNPOTHBJICHHEM OETOHA OCEBOMY PACTSKEHUIO

du pacnofll%lerHoﬁ no 00e CTOPOHBI OT PACUYETHOTO IONEPEYHOrO CEUYCHUS Ha
paccrossHuu z% IIONIEPEYHOM apMaTypol C CONPOTHUBIICHUEM IIONEPEYHOU apmaTypbl
PACTSKEHUIO = * 5.

[Ipu pelcTBUM COCPENOTOUYECHHON CHJIBI KAacaTeNIbHbIE YCWJINSA, BOCIHPUHHUMAEMBIE
OCTOHOM W apMaTypou, MPUHUMAIOT PABHOMEPHO paclpeeICHHBIMH 10 BCEH TUIOIIATN
pacdyeTHOro nmomnepevHoro ceuenus. [Ipu neicTBum n3rubaroero MOMEHTa KacaTelbHbIe
YCHJIMS, BOCIIPUHUMAEMble OETOHOM M TOMEPEYHON apMaTypou, MPUHUMAIOT C YYETOM
HEyNnpyroil paboTel OeTOHA W apMaTyphl. JlOIMycKaeTcss KacaTelbHBIC YCHWIIHSA,
BOCIIPUHUMAaEMbIe OCTOHOM W apMaTypoOi, MPUHUMAThH JIMHEHHO W3MEHSIOIUMUCS II0
JUIMHE PACYETHOI'0 IMIONEPEYHOr0 CEYEHUs B HAINpPABICHUM JCHCTBHS MOMEHTa C
MAaKCUMaJIbHBIMU KacaTEJIbHBIMH YCHJIASMU IPOTUBOIIOJOKHOIO 3HAKa y KpaeB
pacyeTHOro MOMEPEYHOrO CEYEHHUS B ’TOM HAIIPABIICHUU.

Pacuer na MpoaaBJIMBAHUC IIPpU IICI>'ICTBI/II/I COCpGI[OTOquHOﬁ CUJIbI 1 OTCYTCTBHUU
MONEPEUYHON apMaTypbl MPOU3BOIAT coryacHo 6.2.47, mpu JEHCTBUM COCPEIOTOUYCHHOM

CWIbl M HAJIUYUU TONEpPEYHON apmarypbl - cornacHo 6.2.48, mnpu JedCTBUU
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMEl.LIEHI‘IE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 77
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COCPEOTOYCHHBIX CHJIBI U M3rHOAIOIIEro MOMEHTA U OTCYTCTBUU MONEPEUHOM apMaTyphl
- corylacHo 6.2.49 u npu eHCTBUM COCPEAOTOYECHHBIX CHJIBI M M3TMOAIOIIET0 MOMEHTA U
HaJIMYMU TONIEPEYHON apMaTypsl - coranacHo 6.2.50.

PacueTHbIl KOHTYp MOINEPEYHOrO0 CEYEHHs NPUHHUMAIOT: IPU  PaCHOJIOKEHUU
IUIOUIAIKK  Iepefayd  Harpy3Kd BHYTPH IIIOCKOIO DJIEMEHTa - 3aMKHYTBIM U
PacIoNIOKEHHBIM BOKPYT IUIOINAAKU Tepelayd Harpy3ku (pucyHok 6.12, a.e), npu
PacrosIO0KEHUH IIJIOIAAKH NEePENaYu Harpy3KHu y Kpas WIN YIUIa IUIOCKOTO 3JIEMEHTA - B
BUJIC JIByX BapHaHTOB: 3aMKHYTBIM, PACIOJOXEHHBIM BOKPYI IUIOLIAJKUA Mepeaayu
Harpy3ky, 1 HE3aMKHYTBIM, CIEAYIOLIUM OT KpaeB IIJIOCKOrO 3jeMeHTa (PUCYHOK 6.12,
0,6), B 3TOM ClIly4ae YYUTHIBAIOT HAMMEHBIIYI0 HECYIIyI0 CIOCOOHOCTh NpH JABYX
BapHaHTAaX PacIOJIOKEHUSI PACUETHOTO KOHTYpa MONEPEUYHOr0 CEUEHUS.

HpI/I genctBuu MoMeHTa Mjoc B MecTe MMPUTOKCHUA COCpCI[OTOquHOﬁ HarpyskKku
IMOJIOBUHY 3TOT0 MOMCHTA YYHUTBIBAKOT IIPpU pPaCUCTC HA IIPOAABJIMBAHUC, a APYLYHRO
IMMOJIOBUHY YYHMTBIBAIOT IIPU PACUCTC IO HOPMAJIBHBIM CCUCHUAM II0 HIHWPUHE CCUCHUA,
BKIIIOHAOMICTO MHUPUHY IJIOHIAAKK IICPpCAavYr HArpy3KHW U BBICOTY CCUHCHHA IIJIOCKOTO
3JEMEHTa 1o 00e CTOPOHBI OT INIOIIAAKHU IEpCaavdn HAI'Py3KH.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 78
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a - TUIOIA/IKa MPUJIOKEHUS HAarpy3KHU BHYTPHU IUIOCKOTO 3JIEMEHTA; 0, 8 - TO XKe, Y Kpast
IUIOCKOTO 3JIEMEHTA; & - IPH KPeCTOOOPa3HOM PACTIONOKEHUH MTOTIEPEYHON apMaTypbl

1 - mIomane NPUI0KEHUS HArPY3KH; 2 - pACUETHBIM KOHTYP MOMEPEYHOTO CEYEHUS, 2 -
BTOPOIl BapUaHT PacIoJIOKEHUS PACUETHOTO KOHTYpa; 3 - IIEHTP TSHKECTU PacyeTHOTO
KOHTYypa (MecTo nepecedeHus ocerd X7 u Y7); 4 - HEHTP TAKECTH TUIOIIAJAKN TTPHIIOKECHUS
Harpy3ku (MecTo mepeceueHus oceit X u Y); 5 - monepedynas apmarypa; 6 - KOHTYp
pacyeTHOro MONepeyHoro ceyeHus 0e3 yuera B pacyeTe MonepeyHoi apMatypsl; 7 —
rpanuIa (Kpai) mIOCKOTO dJIEMEHTa

Pucynok 6.12 - Cxema pacueTHBIX KOHTYPOB TIOTIEPEYHOTO CEUCHHSI TIPU MTPOIaBIIMBAaHUHT

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 79
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[Ipu nelcTBUM COCPENOTOUYEHHBIX MOMEHTOB M CHUJIBI B YCIOBUAX HPOYHOCTU
COOTHOIIEHHE  MEXAy  JCHCTBYIOIIMMU  COCPEIOTOUYEHHBIMH  MOMEHTaMu M,
YUUTHIBAEMBIMU TIPU TPOJABIMBAHUM, W TPEACIbHBIMH Myjf TPUHUMAIOT He Ooiee
COOTHOIICHUS MEXAY ACHCTBYIOLIUM COCPEIOTOUECHHBIM YCUIIUEM [ U TIpeAesibHbIM Fyyjt.

Pacuem snemenmos na npooasnusanue npu oeticmeuu cocpeoomoyeHHoU CUlbl

6.2.47 Pacuer sneMeHTOB 0e3 IMONEpeyHONW apMaTypbl Ha NpPOJABIMBAHUE IPU
JeWCTBUU COCPEAOTOYCHHOM CHIIBI TPOU3BOJAT U3 YCIOBUS

(6.97)
B
rae F - cocpeloToYeHHas CHJla OT BHENIHEH HAarpy3Ku;
E:’J,-'J-!'I - IpeIeNTbHOE YCHIIHE, BOCIIPUHUMAEMOE OETOHOM.
Ycunue F:E',.EEI OTIPEIEIISIOT 110 (hopMyJIe
(6.98)

Fus: = B4,

9

rre -AE.-- IUIOINAJbh PACYETHOTO IMOMEPEYHOr0 CEUYEHHs, PAaCHOJOXKEHHOTO Ha
paccrosHun 0,54() OT rpaHuUIBl MJIOWIAAN TNPUIOKEHHUS] COCPEIOTOYEHHOM CHibl I ¢
pabodeii BEICOTOM ceueHus /() (pucyHok 6.13).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 80
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1 - pacueTHOE MOTNIEpEYHOE CEUEHHE: 2 - KOHTYP PACUETHOTO MOMEPEYHOT0 CEUCHHUS; 3 -
KOHTYP TUTOIAAKH MTPHUIIOKEHHUS HArpy3KH

Pucynok 6.13 - Cxema aJig pacyeTa >Kejae300€TOHHBIX 3JIEMEHTOB 0€3 MonepeuHon
apMarTypsl Ha IIPOJAaBIMBAHUE

[Tnomans Ap onpenensroT mo hopmyine

(6.99)
4 = uky
b
UZI€ U - IEPUMETP KOHTYpPa PaCYeTHOIO IOIIEPEYHOrO CEUEHUS;
h( - npuBeneHHas paboyas BeicoTa ceuenus h() = 0,5(h0x. + h0y),
3gech h(x W h(y - pabouas BbICOTA CEYEHHA Ui IIPOJOIBHOM apMmarypsl,
PaCIIOJIOKEHHOM B HAIIPABJIIEHUH ocer X 1 Y.
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 81
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6.2.48 Pacuer »1eMEHTOB C NONEPEYHOM apMaTypoll Ha IpOJABIMBAHUE IIPU
JeWCTBUU COCPETOTOYECHHOM CHITBI (PUCYHOK 6.14) MPOU3BOAAT U3 YCIOBUS

(6.100)

FCRytF

swalt

F

r7e *“ swrit - TpelenbHOE YCUiIMe, BOCIHPHUHHMAaeMoe IONepeyHOl apMarypoi mpu
MPOJaBINBaHNH;

44l - npenensHOE yeuime, BOCTIpUHUMAaEMO€e GETOHOM, OTIPENEISIEMOE COracHo 6.2.47.

Yennue F JWA¥ BOCIpUHMMAEMOE  TONEPEYHOM  apMaTypoWd, HOPMAJIBHOM K

IIPO/IOJIBHOM OCH 3JIEMEHTA U PACIOIOKEHHOW PAaBHOMEPHO BJOJb KOHTYPa PacyeTHOIO
MONIEPEYHOI 0 CEUCHHUS, ONIPEEIISAOT 0 hopMyIie

(6.101)

F

WUl

=(,5g,,u

TJIe ¢sw - YCUIINE B MONEPEYHON apMaType Ha €IUHUITY JUTMHBI KOHTYpa pacueTHOTO
MIOTIEPEYHOTO CEYCHHUsI, PACTIONIOKEHHOU B mpesenax paccrosHus 0,54() mo obe cTopoHbI
OT KOHTYpa pacyeTHOTO CEUCHUs

(6.102)

R A

JWTIW

ow

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 82
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ASW - [jaomaab CCUCHUA Honepequﬁ apMaTtypbsl € MaromMm Sy, pPacIiOJIOKCHHASA B
npeacitax pacCTosAHUA O,Sho mo o0e CTOPOHBI OT KOHTYpa paCyYCTHOI'O IMONCPEYHOI'O
CCUCHUSA 11O IICPUMCETPY KOHTYpaA paCYCTHOI'O IMOIMIECPEUHOTO CCUCHUS

u - NCpUMETP KOHTYpa paCUCTHOI'O IMONCPEYHOro CCUYCHMUA, OHpe}]eJ’I}ICMHﬁ CorjiaaCHO

6.2.47.
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1 - pacueTHOE TONIEPEUHOE CEUEHHE; 2 - KOHTYP PaCUETHOIO IIONIEPEUYHOT0 CeueHus; 3 -
TPaHMIIBI 30HBI, B TIPEieJIaX KOTOPBIX B pacueTe YUUTHIBACTCS MOINEpeYHas apmMarypa; 4 -
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KOHTYp PacdeTHOTO MOMEPEYHOro ceueHus 0e3 yuera B pacueTe MomnepeyHon apMaTyphl;
5 - KOHTYp IJIOIIAKU TPUIIOKEHUS Harpy3Ku

Pucynox 6.14 - Cxema ais pacyeTa xene300€TOHHBIX TUIHT ¢ BEPTUKAIBHOM,
PaBHOMEPHO pacHpe/IeIEHHON MONepeYHON apMaTypoil Ha MPOJaBINBaHHE

[Ipu pacnonoxeHnu NonepeyHoN apMaTypsl HE PABHOMEPHO IO KOHTYPY pacdeTHOIO
MIONIEPEYHOI0 CEUYEHHUS, a COCPEJOTOYEHHO y OCEH IUIOMIAJKM NEepefauyd Harpys3kKu
(kpecTooOpa3HOEe pPacIoOKEHHE TMONEPEeYHO apMaTypbl) NEpUMETpP KOHTYypa u JUIs
MOTIEPEYHON apMaTypbl IPUHUMAIOT MO (PAKTUUECKUM JUTMHAM YYAaCTKOB PaCIIOJIOKEHUS
HONEPEYHOM apMaTyphl Lswx U Lswy 10 pac4ETHOMY KOHTYPY MPOAABIMBAaHHs (PHCYHOK
6.12, 2).

ee zFb

LI

3HaueHue E halt tF SW,HﬁldﬂpI/IHI/IMaIOT Hﬁ v At Ilomepeunyro apmatypy

YUUTBIBAIOT B pacyeTe Mpu “ swul, He MeHee

3a rpaHuIeil paclooKEHUs TONEPEeYHOH apMaTypbl pacdyeT Ha MpOJaBIMBAHUE
MPOU3BOJAT corfacHo 6.2.47, paccMaTpuBasi KOHTYP PacdeTHOrO IMOMEPEYHOr0 CEeUEHUs
Ha paccrossHuu 0,54() OT TpaHHUIBI PACIONOKEHHs IOMNEPEUHOW apMaTyphl (PUCYHOK
6.14). Ilpm cocpelOTOYEHHOM paCIOJIOKEHUH IIONEPEYHON apMaTypel IO  OCSIM
TUIOINAKHU Nepeaaydl Harpy3KH, KpoMe 3TOT0, pacue€THBI KOHTYpP MONEPEYHOTO CeUEHUS
0eTOHa MPUHUMAIOT 0 JUArOHAJIBHBIM JIMHUAM, CIECIYIOUIUM OT Kpas PacloJOKEHHS
NoTnepeyHoi apMaTypbl (DUCYHOK 6.12, 2).

[lonepeunast apmarypa J[JOJDKHA YAOBJIETBOPATh KOHCTPYKTHBHBIM TpeOOBaHHUSM,
npuBeneHHbIM B 8.3.9-8.3.17.

Pacuem snemenmos na npodaeﬂueaHue npu oeticmeuu cocpedomoquHblx Cuisl U
u32u6ai0u;ezo MOMERmMA

6.2.49 Pacuer sneMeHTOB 0e€3 IMONepeyHOW apMaTypbl Ha NpPOJABIMBAHUE IPU
COBMECTHOM JIEHCTBHM COCPEIOTOYEHHBIX CHJIBI M M3THOAOLIET0 MOMEHTa (PUCYHOK
6.13) Npou3BOAAT U3 YCIOBHUSA

(6.103)
F M
—+ <1
F Dl M duit ;
rae F- COCPEAOTOUCHHAA CrUJia OT BHEIIIHEN Harpys3Ku;
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 84
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M - cocpeOTOUYECHHBIH M3rUOAONIN MOMEHT OT BHELIHEHW Harpys3KH, YUUThIBA€MBbIH
IpU pacyere Ha mpojaasiauBanue (6.2.46);

daltu Mﬂ' Aif - IpesiesbHbIE COCPETOTOYEHHBIE CHIIA U M3THOAIOIINNA MOMEHT, KOTOPBIE
MOTYT OBITh BOCTPHUHSTHI OETOHOM B pPAacYeTHOM IIOTIEPEYHOM CEUEHHHU TIPH UX
paseabLHOM JICHCTBUH.

B xene3zobeToHHOM Kace 3JaHUl C MIIOCKUMH NEPEeKPHITUSIMH COCPENOTOYCHHBIN
M3rUOAIOMUA MOMEHT “* Ja; paBeH CyMMapHOMY H3TMOAIONIEMy MOMEHTY B CEUEHMSX
BEpPXHEU U HIKHEN KOJIOHH, MPUMBIKAIOIINX K EPEKPHITHIO B pACCMATPUBAEMOM Y3IIE.

)

4 it onpenensroT coryacHo 6.2.47.

M

[IpenenpHyto cuity

[MpenenbHbIi H3rHOArOIINI MOMEHT *** d 4} onipeessitoT o Gopmyie:

(6.104)

My = R&r}ﬂkﬂ,

rac Wb - MOMCHT COIIPOTHUBJICHUA PaCYCTHOI'O KOHTypa MHNOICPEHYHOI0 CCUCHUA,
onpeaensieMplil cortacHo 6.2.47.

[Ipn neiicTBUM M3ruOAOUIMX MOMEHTOB B JBYX B3aUMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTSIX pacyeT MPOU3BOIAT U3 YCIOBUS

(6.105)

F Mx MJ'
+ +

F&.u.it M..’:x.u.it M&

il

£1

rae F, Mx, My - cocpeqoTO4YeHHbIE CHIa U M3rH0arole MOMEHThI B HalpPaBICHHUAX
ocei X u Y, yuutbiBaeMble Npu pacuere Ha IpojaBiuBaHue (6.2.40), oT BHELIHEH
Harpys3Ku;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 85
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#.41 - mpenenbHEIE cOCpenOTOUEHHBIE CHIIA U U3THOAIONIIE MOMEHTHI B HATIPABJICHHAX
oceit X m Y, KOTOpBIE MOTYT OBITH BOCHPUHSTHI OSTOHOM B PAacYeTHOM IOTIEPEYHOM
CEUEHUU IPU UX pa3JeIbHOM JEUCTBUU.

F

d ult onpenensitoT cornacHo 6.2.47.

Yeunus Mﬂ:’.’,.‘iﬂt u &R omipeleNIII0T COrNIAaCHO YKa3aHWSIM, MPUBEIECHHBIM BBIIIIE,
IIPU IEUCTBUU MOMEHTA COOTBETCTBEHHO B IINIOCKOCTH OCH X U B IIJIOCKOCTH OCH Y.

Ycunue

IIpn pacnosioKeHun COCPENOTOUYECHHON CHJIBI BHELICHTPEHHO OTHOCHUTENIBHO LIEHTpa
TSOKECTH KOHTypa pacueTHOTO TIIONEePEYHOT0 CEYEHHUS 3HAUeHHUs M3TUOAoNINX
COCPEIOTOYEHHBIX MOMEHTOB OT BHEIIHEH Harpy3Kd ONPEIEIsAOT € y4eTOM
JIOTIOJITHUTEIIBHOTO MOMEHTA OT BHELEHTPEHHOI'O MPHWIOKEHHUS COCPENOTOYEHHOM CHIIBI
OTHOCHTEJILHO LIEHTPA TSYKECTU KOHTYPA PaCYETHOIO IONEPEYHOrO CEUEHUS.

6.2.50 Pacuer mpoYHOCTH 3JEMEHTOB C IMONEPEYHON apMaTypoi Ha MpOJaBIMBaHUE
MpU JEUCTBUMU COCPEJOTOYEHHBIX CHJIBI M M3rHOAIIero MoMeHTa (PUCYHOK 6.14)
MIPOU3BOJIAT U3 YCIOBUS

(6.106)
M
ul + <1
Fb;.@t-l-F.swm M&m-l-Mmm ;
rne FuM—mo 6.2.48
np-Dthlllﬂ'ﬂHHEH W AKoNnord4Yeckan 'EB:!‘EII'IEGHDE'I'I:, pﬂﬂMELLlEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 86
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dultu M d,uit - mpeneNbHBIE COCPEIOTOUYCHHBIC CHUJIa M U3TUOAIOIINNA MOMEHT, KOTOPBIS
MOTYT 6BITB BOCITPUHATBL 6eTOHOM B PpaCYCTHOM HOINECPCHYHOM CCUYCHHUU IIpHU HX
pa3AenbHOM JEHCTBUY;

Fjw.u.ftn M

W4l - IpeneNIbHbIe COCPEIOTOUEHHBIE CHIIa U M3THOAIOIIMNA MOMEHT, KOTOpbIE
MOTYT OBbITh BOCIIPHUHSTHI ONIEPEUHON apMaTypoil IIPU MX pa3JeIbHOM JACHCTBUM.

ﬂ,.u.it, M..’J,u.f: 31 F

swalt onpenensitoT cornacHo 6.2.48 u 6.2.49.
M

Ycunue “* swplt BocmpuHUMaeMoe MOMEPEYHON apMaTypoil, HOPMAIbHOM K IIIOCKOCTH
JJIEMEHTAa W PACIOJOXKEHHOW pPaBHOMEPHO BJAOIb KOHTYpa pacYeTHOTO CEYCHHS,
OTIpeeTsIoT 1o hopmyre

Ycennusa

(6.107)

M

sl

=0 St}me,

rae gjw 154 I"E“, - OMpENEIISIOT coryacHo 6.2.48 u 6.2.52.

HpI/I HeﬁCTBHH COCPCAOTOUYCHHBIX I/ISFI/I6aIOH_II/IX MOMCHTOB B JBYX B3dUMHO
NEPNCHAUKYIIIPHBIX INIOCKOCTAX PACUCT IIPOU3BOIAT U3 YCIIOBUSA

(6.108)
F M M
+ x + z 41
FMI&‘ + st,.uh‘ M&x,.ust + M:w,x.uk M&y.u.!?t + Mjw,y.uk
rae F, Mxwu My - no 6.2.49;
MpOMBILLNEHHAR W 3KONOTMYECKAA GE3IONACHOCTS, Pasmewerue peknami
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E’J,.u.!':,

M,

YAl

A4 _ penenbHbIE COCPENOTOUYEHHBIE CUIA M M3TMOAIONINE MOMEHTHI B HAPABICHUAX
oceii X M Y, KOTOpble MOTYT OBITH BOCHPHHSTHI OETOHOM B PAacuye€THOM IONEPEUHOM
CEYEHUH MPHU UX PA3ACIBHOM JIEHCTBUH;

Swal,

M

SWE L

wpal MpeAebHBIE COCPEIOTOYEHHBIC CHJIa W UW3TrMOaromume MOMEHTHI B
HaIpaBJIeHUAX ocel X M Y, KOTOpble MOTYT OBITh BOCIIPHUHATHI MOTIEPEUYHON apMaTypoit
MpY UX pa3/ieIbHOM JICHCTBUM.

Venms "'E.Iﬁ s

M,

.ol

M,

valty

SWAE ompenesoT cornacHo ykazanusam 6.2.48 u 6.2.49.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 88
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M

Veumus ' swy ult,

w.YalonpenensoT cOrNacHO ykasaHMAM, IIPUBEIEHHBIM BBINIE, NPHM JeHCTBUM
M3rudaroIIero MOMEHTa COOTBETCTBEHHO B HaIlpaBiieHuu ocu X U ocu Y.

E:!',.u.ft tE MMI! +M

3HadyeHM Wl walt,

M, M

xlt SWr A,

+
Dt y MMwﬁdB yeqppiiIx (6.106) u (6.108) nmpuHMMAOT HE OOJIEE COOTBETCTBEHHO
4 By ot

2 hulte At By ult

[lomepeunast apmaTypa JOJDKHa OTBEYaTh KOHCTPYKTUBHBIM  TpeOOBaHHUSM,
npuBeneHHbIM B 8.3.9-8.3.17.

6.2.51 B oOmem cimyuyae 3Ha4Y€HHS MOMEHTa COMPOTHUBJICHHSI PACUETHOTO KOHTYpa
OeToHa Npu NpoAaBIMBaHUN Wpx(y) B HAaPaBIEHUAX B3aUMHO NMEPIEHMKYIIAPHBIX OCEH
X u Y onpenenstoT o ¢popmyiie

(6.109)

rmue fa'-'rliJJII- MOMEHT WHEPIUHU PACYETHOIO0 KOHTYpa OTHOCHUTENIBbHO ocell X7 u ¥V
MPOXOIAIINX YePE3 €ro IEHTP TsHKEeCTH (pUCyHOK 6.12);

.}”:I:Imﬂ{- MaKCUMaJIbHOC pacCTOAHUEC OT PACUCTHOI'O KOHTYypa OO0 €ro MICHTpa
TAXKCCTH.

3HaueHWe MOMEHTAa WHEpPIUH ¥ }] onpenensioT Kak CyMMy MOMEHTOB HHEPIUH
A ¥E oTeNbHBIX YUACTKOB PACYETHOrO KOHTYpa MOMEPEYHOIO CEYEHUS OTHOCUTEBHO
LEHTPAJIbHBIX OCEH, MPOXOAAIIMX YEPE3 LIEHTP TAKECTH PACUETHOTO KOHTYPA.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 89
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[TonoxxeHne IEHTpa TSHKECTH PACUYETHOTO KOHTYypa OTHOCHTEIBHO BHIOpaHHOW OCH
OTIpeAeTsIoT o hopmyre

(6.110)

_ Z’Iﬁxi(}’z‘)n

Xyl ZL;'

rac E'J - JIMHA OTACJIbHOI'O Y4aCTKa paCu€THOI'O KOHTYpPA,

A [yi :IEI - paccTOSIHME OT ILIEHTPOB TSHKECTU OTJIENbHBIX YYaCTKOB PacYeTHOTO KOHTYpa /10
BBIOpaHHBIX OCEH.

JlJi 3aMKHYTOTO MPSMOYTOJIbHOTO KOHTYpa (pUCYHOK 6.12, @, 2) ¢ IIMHON y4yacTKOB
Lx n Ly B HampaBjieHUH OCed X ¥ V LIEHTP TSHKECTU PACIIONIOKEH B MECTE MEPECEUCHUS
0Cell CHMMETPHUH KOHTYDpa.

3HaueHHuEe MOMEHTA MHEPLUU PaCYeTHOI0 KOHTYpa ONpPEeesIoT o popMyJie

6.111)

= +
fﬂ'?-*i?l f-i'ﬁml fﬂ'ﬁmﬂ,
rae be(y) 1,2 - MOMEHT MHEPIMHU YyYaCTKOB KOHTypa JJIMHOW Ly M Ly OTHOCHTEILHO
ocerl X7 u Y] coBrnamaromux ¢ ocssmMu X u Y.

3nauenus Ipx(y)1,2 onpenensor no Gopmynam (6.112) u (6.113), npuHuMas yCI0BHO
HIMPHUHY Ka)kJO0r0 y4acTKa KOHTypa JIMHOM Ly U Ly, paBHOH €MHUIIE:

(6.112)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 90
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L3
Ty = =2
(6.113)
_ ’
IE’H(JJJ? =0 SLJ'(HJ LF*(JJJ.
3HadyeHus M ¥) ompenensioT mo Gopmyiie
(6.114)
f'-”?fi ]
W) = 1=
Lﬂ ¥ /2
WIH
(6.115)
Wy = (L Lo+~ L2
min) = Lag L E xm).

JUis HE3aMKHYTOTO pPAacyeTHOrO0 KOHTYpa, COCTOSIIET0 M3 TpeX NPSMOJIMHEHHBIX
YYaCTKOB JUIMHOW Ly 1 Ly (pUCYHOK 6.12, B), HanpuMep, NpU PACIOI0KEHUHU TUIOMIANAKH
nepefadyd Harpy3ku (KOJOHHBI) y Kpas IUIOCKOTO 3JIEeMEHTa (TUIMTHI TEPEKPBITHS),
I0JIO’KEHNE LIEHTPA TSKECTH paCUeTHOTO KOHTYpa B HAIPaBJIEHUU OCU X ONPEEIIOT 110
dbopmyire

(6.116)
L+ LI,

X = ———————
2L, + L,

B HaNpaBJIEHUU OCH Y LEHTpP TSHKECTU PACIOJIOKEH 10 OCH CUMMETPUU PAaCYETHOIO
KOHTYypa.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 9]
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3HadueHUsS MOMEHTaA HHCPLUH pAaCYCTHOI'O KOHYpPAa OTHOCHUTCIBHO HCHTPAJIBbHBIX oceit

Y71 u X] onpenensitot o ¢popmyiie (6.111).

3HaueHusa f Arln

A

¥ ompenensioT mo popmMyam:

JE LY
Lo =2+20 | x, -
dxl 6 x[ 1] 2]

Iz = LylLy - In:'::’

!

3HayeHHs ir-!'}'1 u “ &2 onpenensioT mo opmynam:

Iy =05LL
LE
f.ayz =2
12.

3HaueHus Lﬂx ' Y onpenensoT mo Gpopmyiam:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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!
Y om Lx _IIII,
(6.122)
21,
K

HpI/I pacucTe NPpUHUMAIOT HAUMCHBIIUEC 3HAYCHUA MOMCHTOB COIMPOTHUBIICHUSA HI-H;;I;'.

Jlis HE3aMKHYTOTO pacyeTHOr0 KOHTYpa, COCTOSLIEr0 M3 JABYX NPSMOJIMHEHHBIX
Y4aCTKOB JIMHON Ly u Ly (pucyHOK 6.12, 6), HanpuMep MpU PACIOIOKEHUH TIOMIAIKH
nepeaadyn Harpy3ku (KOJOHHBI) BOJM3H yTiia MJIOCKOTO 3JIEMEHTA TUIUTHI MEePEKPHITHS),
IIOJIOKEHUE IIEHTPa TSHKECTH PACYETHOTO KOHTypa B HampaBieHuM ocet X m Y
OTpeeNIoT 1o hopmMyIie

(6.123)

2
+0512,,

L

i
%, (ynj — ]

Jiw)
L+ L,

3HaueHusa MOMEHTA HHCPIOUH paCYCTHOI'O KOHTYpa OTHOCUTCIIbHO HCHTPAJIBHBIX ocent
Y1 n X] onpenenstot no popmyiie (6.20).

! !

Suauenus ¥}l u (P onpenenstor no hopmyaam:
(6.124)
3 2
L
I =t 4| %~
2.
(6.125)
npﬂthlll.l'lﬁHHaﬂ W IKONoOrM4ecLan 'EB:!‘DI'IEGHDE'I'I:_ PﬂsMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 93

COMacoBaHWA W paspeleHus — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

ly =14, ("i-r'x ~ )J;

(6.126)
!
f&yl =1L, (Ly '}’u) :
(6.127)
% 2
L
fayz =é+£'y Yo _?y
3HavyeHUS Lﬂx u Lﬂy OTIPEIEIISIOT 110 hopMyIam:
(6.128)
IE'
Wo = —
A0 u
lr-3'
Wy =—
Lx e ;
(6.129)
I, !
= Tl A
'T"ﬂ}' B Wrﬁy - ?

WHpH pacdeTC NMPUHUMAIOT HAMMCHBIINEC 3HAYCHUSA MOMCHTOB COIIPOTHUBJICHHA E:lq;';;l;'l/l
A

6.2.52 3Hauewysi MOMEHTOB COINPOTUBICHHUS TOMEPEYHOM apMaTypbl NP
NPOJABIMBAHUN — IWXFIB TOM clydae, KOrJa IONEpEYHas apMaTypa pacroyiokKeHa
PaBHOMEPHO BJOJb PACYETHOTO K;%i‘ypa MPOJABIMBAHMS B TpPEENIax 30HBI, TPaHUIIBI
KOTOPO# OTCTOSAT HA PACCTOSIHUM = B KaXIYI0 CTOPOHY OT KOHTypa IpOIaBIMBaHHS

Pasmewerue peknami

4 B goxymenTax: 94
reklama.complexdoc.ru
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W,

6eroHa (pucyHOK 6.14), IpUHUMAIOT PaBHBIMU COOTBETCTBYIOLIMM 3HAYESHUSIM I’ﬂx u Ay

IIpn pacnosnokeHuu MONEPEUHOM apMaTypsl B IUIOCKOM 3JIEMEHTE COCPENOTOYEHHO
0 OCAM Tpy30BOH IUIOLIAJIKA, HAmpuUMep, IO OCH KOJIOHH (KpecTooOpa3Hoe
pacrojoKEHUE IIONEPEYHON apMaTypbl B IEPEKPBITUH), MOMEHTBI CONPOTHBIICHHUS
MIONIEPEYHON apMaTypbl ONpPENEJSIIOT MO TEM JK€ IpaBWiaM, 4YTO M MOMEHTHI
CONPOTHBIICHUSI ~ O€TOHA, TMPUHMMAs COOTBETCTBYIOUIYIO  (DAKTHUECKYIO JUIMHY
OTPaHUUYEHHOIO0 YYacTKa, PACIQIOKEHUs IIONEPEYHON apMaTypsl IO PACUYETHOMY
KOHTYPY IIPOJIaBJINBAHNS ij u “~5¥ (pucyHok 6.12, r).

7 PACYET DJJEMEHTOB KEJE30BETOHHBIX KOHCTPYKIIHUH 11O

NPEJEJBbHBIM COCTOSAHUSAM BTOPOM I'PYIIIBI

7.1 OBIIME IMTOJIOKEHUSA

7.1.1 PacueTsl 10 NPEENIbHBIM COCTOSIHUAM BTOPOM TPYIIIBI BKIKOYAKOT:

- pacyer 1o pacKpbITUIO TPEIINH;

- pacuet 1o aegopmManusim.

7.1.2 Pacuer no oOpa30BaHUIO TPEIIMH MPOU3BOAAT ISl MPOBEPKH HEOOXOIUMOCTH
pacueTa 1o pacKpbITUIO TPEILIUH, a TAKXKE I MPOBEPKU HEOOXOAUMOCTH ydeTa TPEeIIuH

Ipu pacyeTe 110 JIC(I)OpMaI_II/ISIM.

7.1.3 Ilpm pacuere MO MpPEAEIbHBIM COCTOSIHMSIM BTOPOH TIpyNIbl Harpy3Ku
IPUHUMAIOT ¢ KOI(Q(UIMEHTOM HAIEKHOCTH 110 Harpys3ke yf= 1,0.

7.2 PACUET KEJIE30BETOHHbIX DJIEMEHTOB 10 PACKPBLITUIO
TPEILMH

O01ue moJ10KeHus

7.2.1 Pacuer kene300€TOHHBIX YJIEMEHTOB 10 PACKPBITHIO TPCIIUH MPOU3BOJAAT B TCX
ClIydasx, Kkorjga CO6J'IIOI[8.CTCH YCJIOBHUC

(7.1)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 95
COMacosaHvA W paspeledna — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru
MYM,,

rae M - u3rubaromuii MOMEHT OT BHEIIHEH Harpy3Kd OTHOCUTENIHO OCH, HOPMaJIbHOM
K IUIOCKOCTH JEUCTBUS MOMEHTA M NPOXOJAILIEH Yepe3 LIEHTP TAKECTH IMPUBEACHHOIO
IIOIIEPEYHOI0 CEYEHUS DIIEMEHTA;

M

i - N3rUOAIONIMIA MOMEHT, BOCIIPHHUMAEMbIii HOPMAIIbHBIM CEUCHHEM 3JIEMEHTA MPH
00pa3oBaHMM TPEIIUH, ONPEACIIIEMbIN coryacHo (7.6).

Z[J'Iﬂ HOCHTPAJIbHO-PACTAHYTBIX 3JICMCHTOB IIUPUHY PACKPBLITUSA TPCHIUH OIIPCACIIAIOT
Ipu CO6J'II-0I[€HI/II/I YyCJI0BUA

(7.2)

NN

e,

rae N - IpoaoIbHOE pacTArUBalOIIee YCUIINE OT BHEUTHEH; Harpy3KH;

N

¢ - TIPOJIONIPHOE PACTATHBAIONIEE YCWIHE, BOCIPHHUMAEMOE JJIEMEHTOM NpHU
o0pa3oBaHMM TPEIUH, orpeaesieMoe corinacHo 7.2.10.

7.2.2 Pacuer xe1e300€TOHHBIX 3JIEMEHTOB MPOU3BOJAT M0 HENPOJOJIKUTEILHOMY U
IIPOJIODKUATEIILHOMY PACKPBITHIO TPEIIUH.

HenpopomkutenbHoe pacKpbITHE TPEIIUH OIPEACNISIOT OT COBMECTHOTO JCHCTBUSA
MOCTOSIHHBIX M BPEMEHHBIX  (JUIMTENIbHBIX W  KPATKOBPEMEHHBIX)  Harpys3ok,
MPOJIOJDKUTENIHHOE - TOJIBKO OT TOCTOSHHBIX M BPEMEHHBIX JIMTENIbHBIX Harpy3okK

(4.2.4).

7.2.3 Pacuer 1o pacKpbITHIO TPEITUH MPOU3BOJSAT U3 YCIOBUS

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 96
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e { ':Im:,u.i!,

!

rae (¥f- IIMpUHA PACKPBITHS TPEIIMH OT JCWCTBUS BHEIIHEH
omnpenaensiemas coriacHo 7.2.4,7.2.12-7.2.14;

(0l - peiesTbHO IOy CTHMAS MPHHA PACKPBITHS TPELIHH.
BHavenus Ll [IPUHUMAIOT PABHBIMU:
a) U3 ycJoBUs 00ecreYeHNs COXPaHHOCTH apMaTyphl:
0,3 MM - IpH IPOIOIKUTEIIEHOM PACKPBITUH TPELIHH;
0,4 MM - IpH HENIPOIOIKUTEIIBHOM PACKPBITHH TPELIHH;
0) U3 yCIIOBUSI OTPAaHUYEHUS POHUIIAEMOCTH KOHCTPYKIIHIA:
0,2 MM - IpH IPOIOIKUTEIIEHOM PACKPBITHH TPELIHH;

0,3 MM - IpH HENIPOJOHKUTEIIBHOM PACKPBITHH TPELIUH.

(7.3)

Harpy3KH,

7.2.4 llupuny pacKpbITUsI TPEUIUH ~ (¥ ONPEIAECIAIOT UCXOAS U3 B3aUMHBIX CMEIIECHHI
pacTsHyTOM apMaTyphl U O€TOHA MO 00€ CTOPOHBI TPEUIMHBI HA YPOBHE OCH apMaTyphl U

MIPUHUMAIOT:

- IPY NIPOJIOJIKUTEIIEHOM PACKPBITHH

- IIPY HENIPOJOJKUTEIIEHOM PACKPBITHH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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(7.5)

ﬂmf - f;"'m,l t ﬂ.m:,? - ﬂmfj

b

(4

roe 66l - mEpHHA pacKpHITHS TPEWMH OT PONOJKHTENBHOrO  IEHCTBHS
MOCTOSIHHBIX Y BPEMEHHBIX JITUTENbHBIX HATPY30K;

(Had - IIUPUHA PACKPBITHS TPEIIUH OT HENPOJIOJIKATEIBHOTO NEHUCTBUS MOCTOSHHBIX U
BPEMEHHBIX (UIUTEIbHBIX U KPATKOBPEMEHHBIX ) HATPY30K;

e - HIMPUHA PACKPBITUS TPELIUH OT HEMPOIOJDKUTENBHOIO ACHCTBUS ITOCTOSIHHBIX U
BPEMEHHBIX JUIUTENIBHBIX HAIPY30K.

3HaueHus m:,l, m’,ﬂn m:j OIPENEISAIOT C YYETOM BIIMSHUS TPOAOJLKUTEIBHOCTH
NENCTBUS COOTBETCTBYIOLIEH HArPY3KH.

OnpenesieHne MOMEHTa 00Pa30BAHUSA TPEUIUH, HOPMAJIbHBIX K MPOI0JLHOI 0CH
3J1eMeHTa

7.2.5 Usrubaromuit MOMEHT Mcrc Tipu 00pa30BaHUU TPEIIWH ONPENENISIOT COTIACHO
7.2.6 wiu 1o iehopMaIimoOHHON MoJeH coraacHo 7.2.11.

7.2.6 Onpenenenre MOMEHTa 00pa30BaHUsl TPEIIUH MPOU3BOMIAT C YUETOM HEYIPYTHX
nedopmarmii pacTsHyTOro 6€ToHa cormacHo 7.2.7.

JlomyckaeTcsi MOMEHT 00pa3oBaHHs TPEIIMH ONpeAeNsaTh 0e3 ydera HEYNpyrux
nedopmanuii pactsiHyToro 6erona mo 7.2.8. Ecim mpu stom ycnoBus (7.3) u (7.24) He
YZIOBIIETBOPSIOTCS, TO MOMEHT OOpa30OBaHUS TPELIMH CIEIyeT ONPENeNsiTh C YIEeTOM
HEYIPYTHX JIedopManuil pacTIHyTOro OeToHa.

7.2.7 MoMmeHT 00pa30BaHus TPEUIMH C YYETOM HEYNPYTux AeGOopManuii pacTsHyTOTO
0eToHa ONpPENENAIOT C YIETOM CIIEIYIOUIUX MOJ0KEHUH:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 98
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- CCUCHUS ITOCJIC JIC(I)OPMI/IPOBEIHI/IH OCTAIOTCA IINIOCKUMMU,

- BMIOPY HAINPSDKEHUH B CKAaTOM 30HE OE€TOHA MPUHHUMAIOT TPEYTOJIbHOM (POpMBI, Kak

11 yripyroro tena (pucyHok 7.1);

- DMOIOPY HANpsOHKEHUH B PACTAHYTOW 30HE OETOHA MPUHUMAIOT TpalelHeBHIHON
(GOpMBI C HaNpsHKEHUSMH, HE TPEBBIMIAIONIMMU PACUETHBIX 3HAYEHHUH COMPOTUBICHUS
0eToHa pacTsHKEHUIO Rpy ser;

- OTHOCHUTEIIbHYIO Ie(opMalnio KpalfHEro pacTsHYTOTO BOJOKHA O€TOHA MPUHUMAIOT
paBHOW ee mpenenbHOMY 3HAUYCHHUIO E€ptylr IPU KPATKOBPEMEHHOM ACMCTBUM HArpy3KH
(6.2.31); mpu ABYyX3HAYHOM dMIope nedopMannii B CEUeHUH deMeHTa ez ult = 00015;

- HampsDKeHUs B apMmarype MPHHUMAIOT B 3aBUCHUMOCTH OT OTHOCHUTEIIBHBIX
nedopmanuii Kak JUist ynpyroro Tena.

T

[T

x=y,

L

1 - ypoBEHb LIEHTpaA TAYKECTH NPUBEIECHHOIO NIONIEPEYHOTO CEUEHUS

"’i o FF

¥

A !f !
: - / / ~ i
e, =
E': -
g L.

Pucynok 7.1 - Cxema HanipspKEHHO-J1€(OPMHUPOBAHHOTO COCTOSIHUS CEUEHHSI SJIEMEHTa

IIpY IpOBEepKe 00pa30BaHMs TPELIUH MIPU ACHCTBUN U3rHOA0NIEr0 MOMEHTa (@),

M3rU0ArOIIEero MOMEHTA U IPOAOIBHON CHITHI (6)

7.2.8 MomeHT 00pa3oBaHus TpeUIHH 0e3 ydeTa Heynpyrux aedopMamnuii pacTsHyTOro
0eToHa OIpeeNAI0T KakK ISl CIUIOLIHOTO YIIPYToro Tejia mno Gopmyie

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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rae W - MOMEHT CONPOTUBIICHUS MTPUBECH HOI'O CEUEHUS Ui KpalfHero pacTsIHyTOTrO
BOJIOKHa O€TOHa, oTpeeNnsaeMblii coryiacHo 7.2.9;

¥ - paccTosiHUE OT TOUKH MPUIOKEHHS MPOAOILHON chiIbl N (pactoiaoKeHHO! B IIEHTPe
TSKECTH MPUBEIEHHOTO CEUEHUS AJIEMEHTA) 0 AApOBOI TOUKU, Haubojee yJaleHHOH OT
PaCTSIHYTOM 30HBI, TPEIIMHOOOPa30BaHNE KOTOPOM MPOBEPSETCSI.

B dopmyne (7.6) 3HaK «IUTIOC» MPUHUMAIOT MPU CKUMAFOIICH MPOIOIBHOM cuie N,
«MHHYC) - TIPU paCTATUBAIOICH cuIIe.

g

7.2.9 MoMeHT conpoTUBIICHUs W 1 pacCcTOsSTHUE ~ ¥ OMPEEAIOT 1o GopMyiam:

(7.7)
W="'Fmi
Yo
(7.8)
w
g = —

rac 'Lir;l-'ﬁ:i| - MOMCHT MHCPUHU MMPUBCACHHOTO MOMCPCHYHOI0 CCYCHHUA OTHOCUTCIIBHO €TO0
LHCHTpA TAXKECTU

(7.9)
Le=ltlatia
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 100

COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

v , Is, I's - MOMEHTBI HHEPIIUN CEUYEHUI COOTBETCTBEHHO OETOHA, PACTSIHYTOW U CHKATOM
apMarypsl;

Amz’ - TUIOIAJbh TPUBEICHHOTO TMOMEPEYHOTO CEUYCHHs DJIEMEHTA, ONpeaessieMas I10
dbopmyre

(7.10)

Ag=d+Aa+ia

&L - K02 PHUIIMEHT MPUBEICHHUS apPMaTyphl K OETOHY

V¢t - paccTosiHUE OT HauboJee pacTSHYTOrO BOJOKHAa OETOHAa 0 IEHTpa TKECTH
MIPUBEJIEHHOTO TTOTIEPEYHOTO CEYCHHS DJIEMEHTA

_ S:r,mz‘
Yy

A

31EChb S!'.,?"Eﬂ‘ - CTaTI/I'-IeCKI/Iﬁ MOMCHT ILJIOIIIaan HpHBeI[eHHOFO Honepequro CCUCHUA
3JIEMEHTa OTHOCHTEIFHO HanOoJjee pacTsIHYyTOTO BOJIOKHA OETOHa.

JlomyckaeTcsi MOMEHT CONIPOTHBIICHUSI W ompenensTh 6e3 yuera apMaTyphbl.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 101
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B sTOoM cnydae 3HaueHus f 5 iy 5, ﬂj, A 5B ¢dopmynax (7.9) u (7.10) npuHUMAaIOT

PaBHBIMH HYIIIO.

Jlns u3rubaeMbIX 3J€MEHTOB IMPSIMOYTOJIBHOIO CEYEHHS MOMEHT CONpPOTUBICHUS W
0e3 ydeTra apMaTyphsl ONpeAesoT 1o Gopmyie

(7.11)

7.2.10 Ycunue Nepe ipu 00pa30BaHUU TPEIIMH B IICHTPATLHO-PACTIHYTHIX 2JIEMEHTaX
oTpeensioT no Gopmyre

(7.12)

N s - A?MR&LM_

7.2.11 Omnpenenenne MoMeHTa O0Opa3OBaHHS TPEIIMH HA OCHOBE HEIWHEWHON
nehopMaIMOHHOW MOJIEH TPOU3BOAAT MCXOAS M3 OOIIMX IMOJIOKEHUH, TPUBEICHHBIX B
5.1.22 u 6.2.2-6.2.31, HO ¢ yyeToM paboOThl OETOHA B PACTAHYTOH 30HE HOPMAJILHOIO
CEUeHUs, ONpeAeieMO quarpaMMon COCTOSIHUSL pacTAHYTOro 6eroHa cornacHo 5.1.20.
Pacuernrie XapaKTCPUCTHKU MATCPHUAIIOB MNPUHUMAIOT IJI MPEACIbHBIX COCTOSTHHUH
BTOPOMU I'PYIIIIBI.

3HaueHue Mcpe ONPENENSIIOT U3 PEIIeHUs CUCTEMbl YpPaBHEHMH, MPEICTABICHHBIX B
6.2.2- 6.2.31, mpuHUMAasi OTHOCHUTEIIbHYIO JepopManui0 OCTOHA Ehtmax Y PACTAHYTOMN
IPaHM 3JIEMEHTa OT JACHCTBUSA BHEIIHEHW Harpy3Kd pPaBHOW IpEAEeIbHOMY 3HAYEHUIO
OTHOCHUTENbHOU Aeopmaliiy 6eToHa MPH PACTSKEHUU E€pt,ult, ONPEIEISIEMOMY COTIIACHO
ykazaHusMm 6.2.31.

Pacyer miMpUHBI PACKPBITHS TPELNH, HOPMAJIBHBIX K MPOA0JbHONH OCH 3JIEMEHTA

7.2.12 IlIupuny pacKpbITUSi HOPMAJIBHBIX TPELIUH ONPEAESIoT o GopmMyie

(7.13)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 102
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a,
dne = GHELEY, E_Ej

i

rae ~ § - HampshKeHHe B MPOJOJIbHON PacTAHYTON apMaType B HOPMAJIIbHOM CEUYEHHUH C
TPEIIMHOW OT COOTBETCTBYIOIIEH BHEITHEW HArpy3KH, onpeaesieMoe corjiacHo 7.2.13;

"’?5- 0a3oBoe (0e3 yueTa BIMSHHUS BUAA MOBEPXHOCTU apMaTyphbl) PAacCTOSIHHUE MEXIY
CMEKHBIMU HOPMaJIbHBIMH TPEUIHHAMHU;

IIEFJ - KO3 PUIMECHT, YUUTHIBAIONINI HEPAaBHOMEPHOE paclpeiesieHue OTHOCUTEIbHBIX
nedopmanuit TAHYTOM apMarypsl MeEXAy TpEIIMHAMH; JONYCKAECTCS INPUHUM
KOd(PUITUEHT i:ﬁ‘; = 1, ecniu ipu 3TOM ycioBue (7.3) HE yAOBIETBOPSIETCS, 3HAUCHUE ﬁ
cienyer onpenenarsb mo Gopmyne (7.23);

':;!1 - KOO(QQUIMEHT, YUUTHIBAIOUIMHA MPOAOIDKUTEIBHOCTh JEHCTBUS  HArpysKH,
IPUHUMAEMBbI PaBHBIM:

1,0 - [IpU HEMTPOAOJDKUTCIIBHOM JeHCcTBUHI HarpysKu;

1,4 - npu NPOJOIKUTENEHOM JEHCTBUH HATPY3KH;

Elﬂ— KOA(h(UIIMEHT, YUYUTHIBAIOMINNA Mpoduib TPOAOIBLHONW apMaTyphl, MPUHUMAEMBIHA
PaBHBIM:

0,5 - ansg apMatypbl IEPUOIUYECKOTO TPOQPUIIS;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 103
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0,8 - a1 rIagKoi apmMaTypsl;

% - K03((HULIMEHT, YIUTHIBAIOLIUI XapaKTep HArPyKEeHUs, IPUHUMAEMBI PaBHBIM:
1,0 - 11 51€eMEHTOB U3rH0aeMbIX U BHEIICHTPEHHO CXKAThIX;
1,2 - nyist pacTSHYTBIX 3JIEMEHTOB.

7.2.13 3HavyeHUS HANpPSHKEHUS — 5B PACTSIHYTOM apMarype M3rh0aeMbIX SJIEMEHTOB
oTpeensioT no hopmyre

(7.14)

MOy

fre.:z‘ 5

()

3

rae i red, .}r { - MOMEHT MHEPLHUH U PACCTOSIHUE OT CXKATOW I'PaHM 10 LEHTPA TKECTH
IIPUBEICHHOTO IONEPEYHOIO CEYCHMs DJIEMEHTA, OINpEaeseMble C Y4€TOM IUIOUIAIN
CEUEHHUsl TOJBKO CXKAaTOM 30HBI O€TOHa, IUIOUIa/eld CEYEHHs PACTSIHYTOW U CHKaToi
apmatypel coriacHo 7.3.11, npuHHMMas B COﬁBeT&rBy}onmx dbopMynax 3HAUYEHUSA
Koa(ulMeHTa IPUBEICHHS apMaTypbl K O€TOHY =

st m3rnbaemMbIX SJIEMEHTOB Ve=X (pHCﬁjOK i; ) € X - BBICOTA CXKAaTOW 30HBI
0eToHa, omnpenensieMas coriacHo 7.3.12 mpu

3HaueHue KOd(QQUIMEHTa MPUBEACHUS apMaTypbl K OETOHY I::Ejlonpez(enﬂmT 1o
dbopmyme

(7.15)

e E dyed - mpuUBeNEHHBI MOAYJIH JedopMmamuu CKaToro OETOHA, yUHUTHIBAFOIIHIA
HEeympyrue aedopMaiiu cxaroro 6eToHa 1 ONpeaesseMblil o popmyIie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 104
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(7.16)
Rﬂ'
_ e
E.!',m:i T
Eplyed |
OtHocuTenpHYO nedopmanuo 6eToHa EEJ]..?’EJ npuHumarot papHoit 0,0015.
JlomyckaeTcst HanpshKeHHe — JOIpenesaTh o Gopmyie
(7.17)
M
g, = —
Z 51":15 5

Z

rae “§- paccrosHHE, OT LEHTpa TSHKECTH PACTSIHYTOM apMaTypbl 1O TOYKH
MIPUJIOKEHUS PAaBHOACHCTBYIOIIEN YCUINN B CKAaTOM 30HE DJIEMEHTA.

Jnst aneMeHToB npﬂMoyronLHoroil._..nonepeqﬁoro CEYCeHHS TIPH OTCYTCTBUU (MM 0e3
ydeTa) C’KaToi apMaTypbl 3HaUeHHE — § ONpeAeNsioT o popmyse

(7.18)

Jlnst DJIeMEHTOB TPSIMOYTOJIBHOTO, TaBpPOBOTO (C TMOJKOH B CKAaTOM 30HE) WU
ggByT&BpOBOFO MOTIEPEYHOTO CEUCHMSI JOIMyCKASTCs 3HAYCHHE — § MPUHUMATh paBHBIM 0,8
1.

[Ipu neiicTBuM n3rubaromero MoMenTa M 1 MpoJoiabHON cuiabl N HampspkeHue — 5 B
pacTsHYTOH apMaType OnpeAeNsoT o Gopmyse

(7.19)

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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o < [Mla=r0, V]
f:"e'd’ 'A?‘ea' ,

P,E[G'A;Ved, L:I'; { - IJIOIAaAb IPUBEJECHHOIO MTONEPEYHOI0 CEYEHHUS AIEMEHTA U PACCTOSIHUE
OT Hambosee C)KaToro BOJOKHAa OeToHa 0 IIeHTpa TSDKECTH NMPUBEICHHOTO CEYeHUs,
orpeJiesiieMble 110 OOLIMM IpPaBUIaM pacdyeTa reOMETPUUECKUX XapaKTePUCTUK CeUeHHM
YIOPYTUX 53JEMEHTOB C Y4YeTOM IUIOLIaJM CEYEHHMsS TOJBKO CXKAaTOM 30HBI OETOHa,
IUIOINAZCH CEYEeHHUs pACTSIHYTOy, M CKaTOW apMaTypbl, NpPUHUMAs KOI(PPHUIMEHT
[PUBEJICHUSI apMaTyphl K 6eToHy “5].

[ TN =TI L

T

' 7

(] #
o a, £ '
. G’. C t-’ g G K]
-1; E, :: M J“, P 3 2 [ .
¥ - N i > / L

C A /7 e

!

1- ypoBEHb LIEHTpa TSAYKECTH MPUBEIECHHOIO MTONIEPEYHOI0 CEUEHUS

Pucynok 7.2 - Cxema HanipspKEHHO-/1€(OPMHUPOBAHHOTO COCTOSIHUS DIIEMEHTA C
TPELIMHAMH TP ISHCTBUM U3rHOAIOIIEero MOMEHTa (a, 6), N3rudaroIero MOMEHTa U
MIPOJIOJILHOM CUJTBI (8)

JlomyckaeTcsi HalpspKeHHe — § OnpeensiTh o Gpopmyiie

(7.20)

g - Nig, tz,)
ﬂizi

g

IA€ - 5- pacCTOsSHUE OT LEHTpa TSKECTH PacCTAHYTOH apMaTiiKpil 70 TOYKHU
NPUIIOKEHUS TIPOIOJIBHON CHITBI N € YYETOM SKCLUEHTPUCHUTETa, paBHOTO i/ .

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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JIiisi 3JIEMEHTOB TPSMOYTOIBHOTO CEHEHILT MpH OTCYTCTBHN (unu Ge3 ydeTa) CHKATOM
apMaTypbl 3Ha4eHHe = § IONyCKaeTcs omnpeneisath 1o ¢opmyne 7.18, B KOTOpoi x
IPMHUMAETCS PABHBIM BBICOTE CXKATOM 30HBI OETOHA C YYETOM BIHUSHHS IPOAOIBHOM
CHIIB, Ompeen MOii cormacuo 7.3.12, npunuMas Ko3(Q(GUIMEHT IPUBEIEHHS apMaTyphl
K OeToHy 5=l

I[J'ISI 9JICMCHTOB IMPAMOYI'OJIbBHOTO, TaBpPOBOI'O (C HOHKOP'E- B CxXaroi SOHG) n
ABYTAaBPOBOI'0 MONCPECHYHOI'0 CCUCHUA JOIYCKACTCA 3HAUCHUC jl'IpI/IHI/IMaTB PaBHBIM

0,7ho.

B dopmynax (7.19) u (7.20) 3HaK «IIIOC» MPUHUMAIOT MPU PACTATUBAIOIICH, a 3HAK
«MHUHYC» - IPU CKUMAIOILIEH MPOJOIBHON CHIIE.

Hanpsoxenus ~ § He TOJDKHBI IPEBBIIIATD Ry, ser.

7.2.14 3naueHuss 0a30BOr0 PACCTOSHHUS MEXIy TpEIIMHAMHU [5 ONpPEAEISIOT 10
bopmyie

(7.21)

u npunnMaroT He MeHee 10ds u 10 cm u He Gonee 40ds u 40 cM (1 PJIEMEHTOB C
paboueil BEICOTOM MONIEPEYHOTO ceueHus He Oosee 1Mm).

3HCCB 'Aﬂ!‘ - IIomaab CCUCHUA paCTAHYTOIO OeToHa.

3HaueHUs -Aaz OTIPECISAIOT 1O BBICOTE PACTAHYTOM 30HBI OETOHA X¢ MCIOIB3YS
MpaBujIa pacuyera MOMeHTa 0Opa30BaHMs TPEIIUH COTJIaCcHO yKa3aHusMm 7.2.5-7.2.11.

B mro6om ciyuyae 3HaueHUHE -"q.!n:r MPUHUMAIOT PABHBIM IUIOMIATN CEUCHUS TIPH ee
BBICOTE B TIpeiesiax He MeHee 2a u He 6oee 0,54.

7.2.15 3navenus koddpdumreHTa il'['lrj OTIPENIETISIOT 110 hopMyJIe

(7.22)
&r
W, =1-082£
J.s
9
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 107
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rae -~ J£N - HanpsbKeHUeE B NIPOJIOJIBHOM pacTsAHYTOM apMaType B CEUEHUU C TPELUIMHON
cpa3zy nociie 00pa3oBaHMUs HOPMAJIbHBIX TPELIHMH, ONpeeieMoe o yKazaHusaMm 7.2.13;

J - TO e, Ipu ACHCTBUU PacCMaTpUBAEMON HArpy3KH.

Jlnst m3rubaemMpIX 3JIEMEHTOB 3HaueHHE KOd(PUIIHMESHTA il'['lrj JIOITyCKAETCS ONIPEEIISATh
o ¢opmyIe

(7.23)

M
-1-08=
e, 7

-

rmue Mm: - o (7.6).

7.3 PACUET DJEMEHTOB KEJE30BETOHHBIX KOHCTPYKLMI1 1O
JE®OPMALMSM

Oo01me nMoJIoKeHus

7.3.1 Pacuer »31eMEHTOB >KelI€300€TOHHBIX KOHCTPYKIHMH 1o aeopmarusm
IMPOU3BOOAT C YUE€TOM OKCILTYyaTaluOHHBIX Tpe6OBaHI/II71, MMPEABABIACMBIX K
KOHCTPYKIIUSM.

Pacuer no nedopmanusm ciaenyeT npou3BOANUTh Ha IEHCTBUE:!

MIOCTOSIHHBIX, BPEMEHHBIX JUJIMTENBHBIX M KPAaTKOBPEMEHHBIX Harpys3ok (4.2.4) mpu
orpaHuyeHuu fedopMannii TEXHOJIOTMYECKUMHU WM KOHCTPYKTUBHBIMHU TPEOOBaHUSAMU;

MOCTOSIHHBIX W BPEMEHHBIX UINTENbHBIX HArpy30K IpU OrpaHUYEeHUU JedopManuit
ACTETUYECKUMU TPEOOBaAHUSIMH.

7.3.2 3HadyeHus] MpeneiabHO JAOMYCTUMBIX JAepopMaluii 3JI€MEHTOB NPUHUMAIOT
cormacho CHull 2.01.07 w HOpPMaTHUBHBIM JIOKYMEHTaM Ha OTACIIbHBIC BUBI
KOHCTPYKLHUH.

Pacuer kes1€300€ TOHHBIX 3JIEMEHTOB 110 POrudam

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 108
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7.3.3 Pacuer xene300€TOHHBIX 2JIEMEHTOB M0 MPOrudaM MPOU3BOIAT U3 YCIOBUS

(7.24)

fifu.ia‘,

rac _J-F - HpOFH6 ’KeJIe300€TOHHOI'0 3JIEMEHTA OT HeﬁCTBHH BHEIITHEH Harpys3Ku;

f Uit - 3HaYCHHE TPEAETHHO JOMYCTHMOTO MPOTrH0a jKeIe3006TOHHOTO YJIEMEHTA.

[TporuOsr >kene300€TOHHBIX KOHCTPYKIIMKA OMPENESIOT 1O OOIMUM MpaBHIaM
CTPOUTETLHON MEXaHUKH B 3aBUCUMOCTH OT W3THOHBIX, CIBHUTOBBIX M OCEBBIX
neOpMAITMOHHBIX XaPAaKTEPHUCTHK IKEIE300€TOHHOTO SJEMEHTa B CEUYCHHSIX IO €ro
JuiHE (KPUBHU3H, YTIIOB CABUTA U T.1.).

B Tex cimyuasix, korjga nmporuObl xKene300€TOHHBIX JIEMEHTOB B OCHOBHOM 3aBUCAT OT
U3TUOHBIX JedopMaluii, 3HaU€HUSI MPOTUOOB OMPENENAIOT MO KPUBHU3HAM 3JIEMEHTOB
coryiacHo 7.3.4-7.3.6 Wiu 1o *eCTKOCTHBIM XapaKTepUCTUKaM corjacHo 7.3.5 u 7.3.16.

HpI/I )IGI\/'ICTBI/II/I IMOCTOAHHBIX, MIHUTCIBHBIX H KPATKOBPCMCHHBIX HAIrpy30K HpOFI/I6
0aJI0OK WU IUTUT BO BCEX ClIy4dasax HE NOJIKCH IPCBLIIIATH /15() mpoJicta u /75 BBLIIICTA
KOHCOJIH.

7.3.4 TIporud >xene300€TOHHBIX JIEMEHTOB, OOYCJIOBJICHHBINA AedopManmet nu3ruoa,
OTpeNeNIoT 1o hopmMyIie

(7.25)
i
7= JM ~| ax
"l
b
rac
MPOMBILLNEHHARA W SHONOMMYecKan BasonacHocTs, PasmeleHne pexnamb
oXpaHa TPyAa, ayauT W capTHduKaLug, 4 B pokymenTax: 109
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M

# - U3ruOAIONMii MOMEHT B CEUCHUU XOT JCUCTBUS €IUHUYHOM CHIIBI, TIPUIIOKCHHOU

110 HalIpaBJICHUIO UCKOMOI'0 ICPEMCIUICHUA 3JICMCHTA B CCUCHUH 110 JJIMHE MIPOJICTA l, JJIsL

KOTOPOTO OMPEACIAIOT MPOruo;

[ 1 ]
* Jx - nonnas KpHMBHU3HA 3JIEMEHTA B CEYEHUU X OT BHEIIHEN HArpy3KH, IPU KOTOPOU

OTIPEIEIISAIOT POTHO.

B oOmem ciaywyae s Kene300€TOHHBIX M3THOAEMBIX JJIEMEHTOB BBIYMCIICHUE
nporuda MPOU3BOMAT IMyTeM pa3OMEHHUs DJIEMEHTa Ha PSJl yYYacTKOB, OMpEAcIICHUs
KPUBHU3HBI HA FPAHUIAX 3TUX YYACTKOB (C y4ETOM OTCYTCTBUSI WJIM HaJWYHUS TPEIIMH U

3HaKa KpI/IBI/ISHBI) " NEPEMHOXKCHUA ITIOP MOMCHTOB

1

M r

A 1 KPUBU3HBI

¥ 110 JJIMHE DJICMCHTA IPU JINHEHHOM pacnpeacii€cHue KpuB1U3HBI B

mpenenax Kaxaoro ydyactka. B sTtom ciywyae mporu® B cepequHe IMpojieTa 3JIeMEHTa

OTpeeNIoT 1o hopmMyIie

2 %‘1
;- fg l + l +6Zg‘ [l] +[l +[3:-g—2)1
12n Flaps U7 Japs il | W PR W rl.

b

rae ap,

1

d fIpY - KpUBHU3HA 3JICMEHTA COOTBETCTBCHHO Ha JIEBOM U npaBoﬁ onopax;

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax:
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1

T
b

1

. KPUBH3HBI 3JIEMEHTa B CHMMETPHUYHO PACTIOJIOKEHHBIX ceueHusx i u i’ (i=i’)

COOTBCTCTBCHHO CJICBA U CIIpaBa OT OCHU CUMMCTPUHU (CGpG,Z[HHBI nponeTa);

[ 1 ]
" J¢ - xpuBm3Ha d1IeMenTa B cepeiHe npoeTa;

n - 4YCTHOC YHUCJIO paBHBIX YYaCTKOB, Ha KOTOPBLIC pasACIdrOT IPOJICT, IPUHUMACMOC
HE MeHee 6;

[ - IpoJIeT 37eMeHTa.
1
B dopmynax (7.25), (7.26) KpuBU3HBI #* ONPEACISIOT IO yKasaHﬁM 7.3.7-7.3.16
COOTBETCTBEHHO JJIsi Y4acTKOB 0e3 TpemMH M ¢ TpelMHaMU. 3HaK # NPUHHUMAIOT B
COOTBETCTBHUHU C MIOPON KPUBU3HBI.

7.3.5 Jlng m3rubaeMbIX 3JEMEHTOB MOCTOSHHOTO IO JIJTMHE AJICMEHTAa CCUCHHS, HE
MMEIOIINX TPEUIWH, MPOTUOBI OMPENEeAoT 1O OOIMM MpaBWIaM CTPOUTEIBHOMN
MEXaHUKH C HCIOJIb30BAaHUEM >KECTKOCTH IIOMEPEYHOr0 CEUYCHHS, OINPEACNIIEMON TIO0
hopmye (7.31).

7.3.6 Jlns wm3rubGaeMbIX SJIEMEHTOB ITOCTOSHHOTO II0 JUIMHE DYJIEMEHTA CEUYCHUS,
HMCIOIUX TPCIIWHBI, HA KAXXKAOM Y4YaCTKE, B IIpEACiIax KOTOPOro H3FH63IOIIIHI>1 MOMCHT
HC MCHACT 3HAK, KPUBU3HY [JOIMYCKACTCA BBIYHUCIATH OJIA HaI/I6OJ'Iee HaITPsS’KCHHOT'O
CCUCHUA, NpHHHUMasA €€ OJId OCTAJIbHBIX CEeUEeHU TaKoro ydacTKa I/ISMGHSHOI]_ICI\/'ICH
MIPOTIOPIIMOHAIIBHO 3HAYCHUSIM M3THOAFOIIETO MOMEHTA.

st cBOOOMHO OMNEPTHIX WM KOHCOJIBHBIX DJEMEHTOB MAaKCHMAJbHBIH TMPOTHO
OTpeNeNIoT 1o hopmMyIie

(7.27)
1
Fo=gl*=
F e
2
ﬂp-ﬂhlhllll.l‘lﬁHHaH W 3HoONori4Yackan 'EBEOI'IEGHDEH:._ pﬂ-‘!MELLIEHI‘IE.‘ FI-EK.I'IEMI:I
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, 4 e gokymenTax: 111
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rac s - KOB(I)(I)I/II_II/ICHT, 3aBUCAIIMNN OT pacquHoﬁ CXCMBbI DJICMCHTA U BHUd HAI'PY3KHU,
OHpC,[[GHSICMLIﬁ o IMpaBUIaM CTpOHTCHBHOfI MCXaHUKH; IIPpU JIeHCcTBUU pPaBHOMCPHO
pacnpeneneHHoﬁ Harpys3Ku 3Ha4YCHUC § IPUHUMAIOT pABHbIM!

5

48 - 11s cBOGOIHO OTIepTOM OAJIKU 1

1

£l - s KOHCONBHOM GaKK;

[ 1 ]
" Jww - [oNHAs KPWBM3HA B CEUCHHMH C HAMOONBIINM H3THOAIOUINM MOMEHTOM OT
Harpy3Kku, Ipu KOTOPOM ONpeaestoT Nporud, Beraucisemas corsacio 7.3.7- 7.3.16.

Omnpenenenre KPUBU3HEI JKe1€300€TOHHBIX AJIEMEHTOB
Obwue nonodicenust

7.3.7 KpuBusny m3ru0aeMbIX, BHEIEHTPEHHO CXKAThIX M BHEIEHTPEHHO PACTSHYTBIX
HJIEMEHTOB JIJIs1 BBIYHUCIICHUS MX TIPOTUOOB OIPEIEIISIOT:

a) JJIS SJIEMEHTOB WJIM YYaCTKOB DJIEMEHTA, TJIe B PACTSIHYTOW 30HE HE 00pa3yroTcs
HOpMaJIbHBIE K MPOI0JIBHON OCH TPEIIUHBIL, - coryiacHo 7.3.8, 7.3.10;

0) A7 SIEMEHTOB WM Y4YacTKOB 3JIEMEHTAa, I€ B PACTSIHYTOM 30HE HMEIOTCS
TpEeILUHBI, - corynacHo 7.3.8,7.3.9n 7.3.11.

DNEeMEeHTHI WIN YYaCTKU AJIEMEHTOB PacCMATPUBAIOT 0€3 TPEIlrH, €CIIU TPEITUHBI HEe
obpa3zyrotcst (T.e. ycioBue (7.1) HE BBITIONHSETCS) MPH JEHCTBUU TOJTHOW HArpy3KH,
BKJIFOYAIOLIEN TOCTOSHHYIO, BPEMEHHYIO JUIMTENBHYI0 U KPATKOBPEMEHHYIO HAarpy3KHU.

KpuBu3Hy >xee300€TOHHBIX AJIEMEHTOB C TPEUIMHAMHU U 0€3 TPEIIMH MOXKHO TaKKe
OTIpe/IeTISATh Ha OCHOBE JIe(hOpMaIlMOHHON MOJIeH coraacHo 7.3.16.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 112
COMacosaHvA W paspeledna — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

7.3.8 HOJIHyIO KpUBU3HY I/I3FI/16€ICMLIX, BHCHOCHTPCHHO CXKATbIX W BHCLHCHTPCHHO
PACTAHYTBIX 3JICMCHTOB OIIPCACIIAIOT 1O (I)OpMleaMI

IJI1 Yy4aCTKOB 0e3 TPCIIVH B paCTHHyTOﬁ 30HC

(7.28)
1 1 1
—=|— + 1 —
F I 1 F e
JJI1 Y4aCTKOB C TPpCIIMHAMUA B paCTHHYTOﬁ 30HC
(7.29)

B ¢opmymne (7.28):

g}

" la- KPHUBU3HBI COOTBETCTBCHHO oT HCIIPOAOJIZKUTCIIBHOT'O JIeHCcTBUS
KpPaTKOBPEMCHHBIX HArpy30K HW OT HOPOAOJDKUTCIIBHOTO JENCTBUSA IIOCTOSHHBIX U
BPEMCHHBIX IJIMTCIIbHBIX HAI'PY30K.

B dopmyne (7.29):

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 113
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mh. KpHUBU3HA OT HCEHPOAOJDKUTCIILBHOTO JIIeNCTBUS BCel HarpyskKu, Ha KOTOPYHO
MMPOU3BOIAT pacHeT 110 ,[Ie(bOpMaI_II/IﬂM;

[.?" ]3— KpUBH3HA OT HCHIPOAOJLKHUTCIILHOI'O HeﬁCTBHH IIOCTOAHHBIX W BPCMCHHBIX
JJIUTCIIbHBIX HAI'PY30K;

[1]
7 J3. KkpuBM3HA OT nNPOMOKUTENBHOrO JEiCTBHMS MOCTOSHHBIX M BPEMEHHBIX
JUIUTEIIBHBIX Tliprmlc.

Kpususuer 4 7 /1

[ 1 ] :
7 Jau\ 7} onpenensior cormacho ykazaumsm 7.3.9.l

7.3.9 KpuBu3Hy Xele300€TOHHBIX 3JIEMEHTOB @ OT JICWCTBUS COOTBETCTBYIOIIUX
Harpy3ok (7.3.8) onpenenstor mo Gopmyie

(7.30)

1M
D.

F

b

rne M - wmaruOarommié MOMEHT OT BHEUIHEW Harpy3ku (C Y4eTOM MOMEHTa OT
IPOJOJIBHOM CHJIbI N OTHOCUTEIBHO OCH, HOPMAaJbHOM K INIOCKOCTU JIEHCTBUSA
M3ru0aronero MOMEHTa U MPOXOASIIEH dYepe3 MEeHTP TSDKECTH MPUBEJCHHOTO
MIOTIEPEYHOI0 CEUYEHUS DIIEMEHTA;

D - wusruOHas >KECTKOCTh IPHBEIEHHOIO TIONEPEYHOr0 CEUEHHUs JJIEMEHTa,
ornpenensemas 1no Gopmyiie

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 114
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(7.31)

D=E)l red,

rIe E.Enl - MoAyJb nedopManuu CXatoro OCTOHA, ONMPEACISIEMbI B 3aBUCUMOCTH OT
MIPOJIOJDKUTEIILHOCTH ICUCTBUS HATPY3KH;

"I'F?"Eﬂ‘ - MOMCHT MHCPLUUH IMPUBCACHHOTO MOIIEPEYHOI0 CCUCHUSA OTHOCUTECIIBHO €TI0 IICHTPA
TAXKCCTH, onpenenﬂeMHﬁ C YYC€TOM HAJIWYMA UJIN OTCYTCTBUA TPCIIHH.

3HaueHyss Monyis naedopmanuu OGeToHa 'E.!I]_I/I MOMEHTAa HWHEPIUU IPUBEICHHOIO
CEUEHHUsl “yad NI DJIEMEHTOB 0€3 TpemMH B pPAaCTIHyTOW 30HE M C TpELIUHAMU
ONPEIENA0T COOTBETCTBEHHO MO yKa3aHusaM 7.3.10 m 7.3.11.

Kecmkocme dicenezobemonnozo snemenma Ha ywacmke be3 mpewur 6pacmﬂHym0L7 30HE

7.3.10 JKectkocTh »kene300€TOHHOrO dJeMeHTa [) Ha ydacTke 0e3 TpeuuH
onpenenstot o ¢popmyre (7.31).

MoMeHT nHepuHuu ! ¥gd IPUBEJIEHHOTO MOMEPEYHOr0 CEYEHUS JIEMEHTa OTHOCUTEIBHO
€ro IEHTpa TSHKECTH ONpPENENIOT KakK Ui CIUIOIIHOTO Teja MO OOIIMM IpaBHUiIaM
COTIPOTHBIIEHUS] YNPYTUX JIIEMEHTOB C Y4Ye€TOM BCEHl IUIOMIaaM cedeHHus OeToHa U
ioniaiel ceueHus apMarypsl ¢ kKoahGuireHToM NpuBeACHUS apMaTyphbl K OETOHY o

(7.32)

Ly={+Lo+ln

rac _.l_r- MOMCHT HWHCPpUUU OCTOHHOI'O CEUYEHMS OTHOCHUTEILHO LOCHTpa TAXKCCTU
MPUBCACHHOI'O MOMEPCUHOTIO CCUCHUS DJICMCHTA,

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 115
COMacoaaHWA W pazpellieHns — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

r

5- MOMCHTBI HWHEPUUHU IUTOIIAJei CeUYeHHUSI COOTBETCTBEHHO paCTHHYTOﬁ U CxKaroi
apMaTtypbel OTHOCHUTCJIIBHO ILICHTPA TAKECTU MPHUBCACHHOI'O IIONCPEYHOI0 CCUCHUSA

DJICMCHTA;

& - K03(pPHULIMEHT TPUBEICHHUS apPMaTyphl K OCTOHY

E‘I 5
&' =
E&l ,
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax:
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'}?I:- pacCTodHueC OT HanOojee CXKATOro BOJIOKHA OeToHa A0 MOCHTpPa TAKECTU
MPUBCACHHOI'O MOMECPCUHOIO CCUCHUS 3JICMCHTA.

3HaueHuss [ U yc ONpENeNsAloT MO OOIMMM MpaBWJaM pacyeTa TeOMETPUUYECKUX
XapaKTEPUCTHK CEUEHUH YIIPYTUX JIEMEHTOB.

!

JlonmyckaeTcst onpeAessiTh MOMEHT HHEPLUH *r&d O€3 yuera apMaTyphl.

B stom cJIyvdac st NpsAMOYTOJIbBHOT'O CCYCHUA

(7.36)

Bn’

I =1=
red 12

3nadenuss monyns aedopmanmu OeroHa B (opmymax (7.31), (7.35) npurMMaroT
PaBHBIMH:

IIpHU HETTPOJOJIKUTCIIbHOM HeﬁCTBHH Harpys3kKu

(7.37)
B, =085,
HpI/I HpO)IO.]'DKI/ITeJ'H)HOM I[eﬁCTBHPI Har’py3KH
(7.38)
o
By =5, = 1+
':;:I.!I;r

e mﬂ',ﬁ’ - IPUHUMAIOT 110 TadauIe 5.5.

KecTkoCTh ene300€TOHHOTO JIEMEHTa Ha Y4acTKe C TPEIIMHAMHU B PACTSIHYTON 30HE

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 117
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7.3.11 JKecTkocTh »ele300€TOHHOTO 3JEMEHTa Ha YydyacTKaxX C TpelMHAMU B
PacTAHYTOM 30HE ONPEACIAIOT C YUETOM CIEAYIOMIUX MOJI0KEHHM:

- cedeHus nocie 1eopMUPOBaHHS OCTAIOTCS MJIOCKUMU;
- HanpsDKeHUs B OETOHE CXKaTOW 30HBI ONPEEISAIOT KakK AJIs YIpYyroro Tena;
- paboTy pacTaHyTOro O€TOHAa B CEYEHUHU C HOPMAJILHOU TPEIIMHONW HE YUUTHIBAIOT;

- paboTy pacTAHyTOro OETOHa Ha YYaCTKE MeEpgly CMEXHBIMH HOPMAaJbHBIMHU
TPELIMHAMHU YYUTHIBAIOT TOCPEACTBOM KodpduumeHta 1 k.

XKecTkocTh kene300eTOHHOTO dJeMeHTa [ Ha y4acTKaxX ¢ TPEIIMHAMHU OIpPEAesSIoT
o gopmyne (7.31) u npuHUMAaIOT He O0Jiee KECTKOCTH O€3 TPEIIHH.

3HayeHuss MoAyis AedopManuu  CHKaToro %TOHE[ E 31 IPUHUMAIOT PAaBHBIMU
3HAYECHUSAM TNPUBEACHHOIO MOAYJs Jedopmanuu —3rad, %npenenﬂeMmM no ¢opmyie
(5.9) npu pacueTHBIX 3HAUEHHSIX CONPOTUBIICHUS OCTOHA *'HJ& I COOTBETCTBYIOIUX
Harpy3okK (HempoAOKUTEIBHOTO U MTPOAOKUTEILHOTO IEHCTBHS).
MOoOMEHT HHEepLMH IPUBEACHHOIO MIONEPEYHOT0 CEYEHHUS AIIEMEHTA ! ¥&d OTHOCUTEIIBHO
€ro IEHTpa TSHKECTH ONPEACNSIOT MO OOIIMM NpaBUIaM CONPOTHUBIICHUS YHPYTUX
3JIEMEHTOB C YYETOM IUIOIIAJM CEYEeHUs OeTOHAa TOJBKO C)KaTOW 30HBI, IUIOIHANEH
CeUeHHsI CKAToM apMarypsl ¢ K03((HUIIMEHTOM MPUBEICHHS apMaTyphl K 6§0Hy 5L, u
pacTAHYTON apMaTypsl ¢ KO3()(HUIIHEHTOM MPUBEACHUS apMATYPhI K OETOHY ™5 4.

(7.39)

_ !
fre:z‘ - f.a t fj'ﬂlﬂ t f:'ﬂsl,

!
rac f.?.l, fj, "I'irj - MOMCHTbBI HMHCPLUHU nnomaz[eﬁ CEYEHMsI COOTBETCTBEHHO C)KaToi
30HBbI 6CTOHa, paCTHHYTOﬁ H CKaToH apMaTtypbl OTHOCHUTCJIBHO MLCHTpa TAKECCTU
MMPpUBCACHHOI'O oe3 y4d€Ta OeToHa paCTHHYTOﬁ 30HBI ITOIIEPCYHOT'O CCUCHMUA.

!
3HavYCHHS i L3’ i s onpenensitor o hopmynam (7.33) u (7.34), npuHUMAas BMECTO )¢
3HAYCHUE Vcm, PABHOE PACCTOSHUIO OT HAaMOOJIee CXKATOTO BOJIQKHA OTOHA /IO LIEHTpa
TSDKECTH TPHMBEACHHOTO (¢ KOod(hQuIMEHTaMu NpUBEAeHHs ““§lu *™5 ] momepeyHoro
ceueHust Oe3 ydyera OeTOHA PaCTSIHYTOH 30HBI (PUCYHOK 7.3); ISl H3THOAEMBIX 3JICMEHTOB
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yﬂi‘! =Iiﬁ

rae "W - cpeaHss BBICOTAa CXKAaTOM 30HBI OETOHA, YYMTHIBAIOLIAs BIMSHUE PabOThHI
pacTaHyTOro 0€TOHa MEX1y TPELIMHAMU U onpeaesseMas corsacHo 7.3.12 (pucyHok7.3).

>

3HaueHuss Ip U Yem OINPENENAIOT MO OOIIMM MpaBWIaM pacyeTa TeOMEeTPUYECKHUX
XapaKTEPUCTHK CEUEHUH YIIPYTUX JIEMEHTOB.

3HaueHus: Kod(h(UIIMEHTOB MPUBEICHUS apMaTyphl K OETOHY &I_sl u &52 OTIPEACIISIOT
mo 7.3.14.

A’l”“ll

‘.‘\\t L £ gy = cbsaunf

a, =g, E

: ~

/N
\\_—/ / .*/
fa’
/
|

o= E o

oF “'T;""

1 - ypoBeHb LIEHTpa TSXKECTH MPUBEACHHOT0 0€3 y4ueTa pacTsIHyTOH 30HbI O€TOHA
MOTIEPEYHOT0 CEeUEHUs

Pucynok 7.3 - IlpuBenenHoe nomnepeyHoe ceueHne () H cxema HanpspKeHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS DJIEMEHTA C TPEIIMHAMU (0) ISl pacyeTa ero 1o
nedopmarisaM pu IeUCTBUN U3rHOAIOIIETO0 MOMEHTA

7.3.12 JIns u3rubaeMpIXx AJIEMEHTOB TOJIOKEHUE HEUTPATbHOU OCH (CpeHss BHICOTA
CKaTOM 30HBI OETOHA) OMPEEISAIOT U3 YPaBHEHUS

(7.40)
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_ _ !
Sp = Qg ~ G

!
rae S.EII:I, S_s[l u Sjl:l - CTaTUYECKHE MOMEHTBI COOTBETCTBEHHO CXKaTOM 30HBI OETOHa,
PACTAHYTOU U CKAaTOM apMaTypbl OTHOCUTEIIEHO HEUTPAIBHON OCH.

J7is IpsIMOYTOJIBHBIX CEYEHHH TOJIBKO C PACTSAHYTON apMaTypoil BBICOTY CKATOM 30HBI
oTpeAensioT o hopmyre

(7.41)

X =My N(ﬂsﬂ’sz:‘g + 20,8, _ﬂsﬁﬂ),

A

M, =—
rae E;'.'EED

J{ns mpsAIMOYTOJIbHBIX CEYEHUN C PACTAHYTOM M CHKaTOM apMaTypod BBICOTY CHKaTOM
30HBI OIPEIENSIOT 10 hopMyIie

(7.42)

: . EI.I ! !
Ta = 'EEIZI ()!15&'52 +-"5"r5&l51)2 +2 M+ -"5'{5&:1;] - (ﬂ:&lﬂ +-"5"rsal51)
0

2

Hy = 4
rﬂe * J.E;'.';IU

Jlist TaBpOBBIX (C MOJIKOM B C)KAaTOW 30HE) M JBYTAaBPOBBIX CEUEHHH BBICOTY CXKATOMH
30HBI ONPEIEIISAIOT O hopMyIie
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!

— b '3 PR )
A T "EEIZI (-Hsalsﬂ TG +.Hf:| + 2(-“5&52 T —

lsgn'
+ o F _ o+ ."::kl.I +
. ,Hf—%D) (£ Qg + H, 00y + L)

¢

..iF - Iaomaab CCYCHUA CBECOB C)KaTOU TOJIKU.

JlJis BHELIEHTPEHHO CKaThIX M BHELEHTPEHHO DPACTAHYTHIX 3JEMEHTOB MOJOKEHUE
HEUTpaIbHOU OCH (BBICOTY CXKATOW 30HBI) ONPEAETSIOT U3 ypaBHEHUS

(7.44)

I t @l t &y
Spo t gy T &l

Yo =

il y I - paccTostHME OT HeHTpaNTBHOIN OCH [0 TOUKU MPHUIOKEHHS HPOJONLHON CHITHI
3{]’ QTCTOAIIEH OT IEHTpa TSKECTH MOJIHOTO ceueHus (0e3 yuera TpelrH) Ha pacCTOSHUN

N,

r f
f a0, f 0, <50, S.!n i, S 50, oy s, - MOMEHThl HMHEpPUMH M CTATHUYECKHE MOMEHTHI
COOTBETCTBEHHO C)KaTOW 30HBI OETOHA, PACTAHYTOH M CXKATOW apMaTypbl OTHOCHTEIBHO
HEUTPAJIBHOU OCH.

JlonyckaeTcst Il 3JIEMEHTOB IPSMOYTOJIBHOTO CEYEHHS BBICOTY CXKATOM 30HBI MPHU
JEUCTBUH M3TUOAIOIIMX MOMEHTOB M ¥ MPOIOJIBHOM CHITBI N ONIPENIeNsITh 10 hopMmyJie

(7.45)
I
X, =x, 2
b M = M
A
nl:HJHhII.I.I.I'I'EHHEH W IKONoOrM4ecLan ﬁEEﬂI’IEGHDE'I’h, PﬂsMELLIEHHE FI'EK.I'IEMI:I
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rac M - BBICOTA CKATOH 30HBI U3THOAEMOTO QJICMCHTA, OoIIpcaciricMas 1o (pOpMyJ'IaM
(7.40)-(7.43);

f red, Amz‘ - MOMEHT HWHEpUMH U IUIOWAAb MPUBEIECHHOTO TOMNEPEYHOrO0 CEeueHus,
orpejensieMble 7S MOJIHOTO cedeHus (0e3 ydera TpeluH). 3HauYeHUs] TeOMETPUUECKUX
XapaKTePUCTUK CEUEHHUs AJIEMEHTa OMPEeNAIOT Mo OOIUM MpaBUiiaM pacueTa CeueHUus
YOPYTHX 3JIEMEHTOB.

B dopmyie (7.45) 3HaK «IUTFOCY MPUHUMAIOT TP CKUMAIOIIEH, a 3HaK «KMHHYC» - TIPH
pacTsIruBaroNied MPOAOIbHON CHIIE.

7.3.13 KectkocTh W3rMOaeMbIX IKEJIE300€TOHHBIX  DJIEMEHTOB  JIOTYCKAEeTCs
ompenensaTh o GpopMmyie

(7.46)

D= Ej,red‘qu(}sﬂ - Im)

b

IJI€ Z - PACCTOSIHUE OT LEHTPa TSHKECTU PACTAHYTOW apMaTypsl 10 TOUKHU MPUIIOKEHUS
PAaBHOJEHCTBYIOLIEH YCUIINN B CKAaTOM 30HE.

JlJis 371eMEHTOB MPSIMOYTOJILHOIO CEYEHMsI MPU OTCYTCTBUM (UM Oe3 yueTa) cxaTon
apMaTypbl 3HaU€HHE Z ONPEAEIISIIOT 10 (hopMyiie

(7.47)

z=§zﬂ—§xm

Jlnst  DJIeMEHTOB TPSIMOYTOJIBHOTO, TaBpPOBOTO (C TMOJKONW B CKAaTOM 30HE) W
ABYTAaBPOBOI'0 IMONCPECYHBIX CEUEHUHl 3HaueHUe z AOMYCKACTCA NPHUHUMATH pPaBHBIM

0,8h0.
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7.3.14 3HaueHus Ko3(p(UIMEHTOB MpPHUBEICHHUS apMaTypbl K OETOHY NPUHHUMAIOT
PaBHBIMHU:

JUISL CHKATOW apMaTypbl

(7.48)
= ES
&IJ]. - E
bored
JUISL PACTSAHYTOM apMaTyphl
(7.49)
_ Ej,m:i
5!:52 - E
dred ;

rIe E dyed - IpUBEIEHHBIN MOIYJb AeopMalii CKATOTO OETOHA, OTMPEaEIsIEMbI 1O
dbopmye (5.9), mpu HEMPOTOIDKUTETLHOM U MPOJAOJIKUTEIHFHOM JIEHCTBUH HATPY3KH,

5¥éd - npuBeNeHHBIM MOMYNb NeOpMaliK PACTIHYTOM apMaTypbl, ONpPEAEISIEMBIi C
YYETOM BJIMSHUS paObOTHI PACTIHYTOr0 OETOHA MEXIY TpelInHaMHU 110 (popmyiie

(7.50)
5.
syd T
WJ )
3HavyeHus ko3dunmenra IIE'FJ omnpenensor no popmyne (7.22).
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Jlomyckaercsi TpHHUMATh II'E'FJ = 1 u cienoBaTenbHO I:Eﬂ:{lljl. IMpu stom, eﬁﬁp[
ycioBue (7.24) He yIOBJIETBOPSETCS, pacyeT MPOU3BOAAT ¢ ydeToM Koddduimenta 1§
no ¢popmyie (7.23).

7.3.15 Ilporu0bl >kene300€TOHHBIX JIIEMEHTOB MOXXHO OMpPENeIsITh MO OOIEM
IpaBUjIaM CTPOUTEIBHOM MEXaHHKH C HCIOJIb30BAHHEM BMECTO KPHUBHM3HBI
HETOCPEICTBEHHO M3TMOHBIX JKECTKOCTHBIX XapaKTEPUCTUK D MyTeM 3aMEHbl yNpYyrux
M3rMOHBIX ~ XapakTepUCTUK EJ B pacyeTHBIX 3aBUCHUMOCTSIX Ha  yKa3aHHbIC
XapaKTepUCTUKH D BeIYHCIsEMbIE 110 (popMyIiam, puBeIeHHbIM B 7.3.9 n 7.3.13.

[Ipy cOBMECTHOM JEHWCTBUM KPATKOBPEMEHHOM M JJIMTEIBHOM HArpy30K ITOJHBIN
mporud 3eMEeHTOB 0e3 TPEIIMH U ¢ TPEUIMHAMH B PACTSHYTON 30HE ONMPEAEISAIOT IMyTeM
CYMMHPOBAHHsI TMPOTUOOB OT COOTBETCTBYIOIIMX HArpy30K IO aHAJIOTUU C
CYMMUPOBAHUEM KPUBH3HBI COriacHo 7.3.8, MpuHUMAs KECTKOCTHBIE XapaKTEPUCTUKU D
B 3aBUCMMOCTH OT YKa3aHHOW B 3TOM IIYHKTE€ MPUHITON MPOJOJLKUTENBHOCTU IEHCTBUSA
paccMaTpuBaeMoOU Harpy3KH.

JlomyckaeTcsi IpHU ONPEIEIEHUN YKECTKOCTHBIX XapakEepUCTUK [ 3JIEMEHTOB C
TPELIMHAMU B PacTSIHYTOH 30HE MpUHUMAaTh KodpduuueHt I 5= 1. B aTom ciaydae npu
COBMECTHOM JI€MCTBUM KPAaTKOBPEMEHHOM M JUIMTENBbHOW HArpy3o0K HOJHBIA Mporuod
3JIEMEHTOB C TpEIIMHAMM ONPEACISAIOT IyTeM CYMMHUpPOBaHHUS TNPOrHOOB  OT
HENPOAOHKUTEIBHOIO JAEUCTBUS KPAaTKOBPEMEHHOM HAarpy3kd M OT MPOJOJIKUTEIBHOTO
NEUCTBYS JUINTENBHON HArpPy3KU C YYETOM COOTBETCTBYIOLIMX 3HAYEHWM KECTKOCTHBIX
XapaKkTepUCTUK D, T.e. M0J00HO TOMY, KaK 3TO MPUHATO JJIsl SJIEMEHTOB 0€3 TpPEIlrH.

Omnpenenenne KPUBHU3HBI Ke1e300eTOHHBIX 3JICMEHTOB HA OCHOBE HEJIMHEHHOM
AegopManMoOHHON MoaeH

7.3.16 IlonHyro KpUBH3HY KeNe300€TOHHBIX AJIEMEHTOB Ha y4yacTKax 0e3 TpelluH B
pacTSIHYTOI 30HE ceueHUs onpeaestor no ¢popmyne (7.28), a HA yyacTKax C TPEIIMHAMHU
B PACTSHYTOM 30HE ceueHus - mo gopmyie (7.29).

3Ha4yeHus: KPUBU3HBI, BXojsuue B popmydsl (7.28) u (7.29), onpeaensioT U3 peleHus
cuctembl ypaBHeHu# (0.36)-(6.40). Ilpu 3ToM i 3JIEMEHTOB C HOPMAaIbHBIMHU
TPELUIMHAMU B PACTSHYTOH 30HE HANpsDKEHHE B apMaType, MepeceKarouleil TpeIluHbl,
OIpeNeIIA0T 1o hopMyIie

(7.51)
T = E -ir'v-zr'E-zr'
S
w_y' ,
ﬂp-ﬂhlhllll.l‘lﬁHHaH W IKONora4eckan ﬁamnammm_ Pﬂ-‘!MELLIEHHE.‘ FI-EK.I'IEMI:I
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rac

(7.52)

3necy 4hFC - oTHOcHUTeNbHas Aedopmanus pacTIHYTOM apMaTypbl B CEUYEHUH C
TPEIIMHOM cpa3y mocie 00pa3oBaHUS HOPMAIbHBIX TPEIUH;

A - ycpennennas otHocuTENbHAS AeOpPMAIMA PACTSIHYTONH apMaTyphbl, EPECEKAIONIEN
TPEILMHBI, B paCCMAaTPUBAEMON CTaJANH pacuera.

[Ipu onpeneneHny KpUBU3HBI OT HEMPOJOJDKUTEIBHOTO ACHCTBUS HATPY3KH B pacuere
UCIOJIB3YIOT AMArpaMMbl KPaTKOBPEMEHHOTO 1e(OpPMUPOBAHUS CKATOTO U PACTIHYTOIO
0eToHa, a MpH OMNpeAeNeHUH KPUBU3HBI OT MPOAOHKUTEIBHOTO JEWCTBUSA HArpy3KH -
yarpamMmbl JIJTUTENBHOTO 1e(OpMUPOBAaHUS OETOHA C PaCUETHBIMU XapaKTepUCTHUKAMU
JUTSl IPEJIEIBHBIX COCTOSIHUI BTOPOM TPYIIIBL.

JIist 9acTHBIX Clly4aeB JCHCTBUS BHEIIHEW HArpy3kw (M3ru0® B JBYX IUIOCKOCTSIX,
U3rud B IUIOCKOCTH OCH CUMMETPHH MOMEPEYHOr0 CEUEHUs 3JIEMEHTA U T.I1.) KPUBU3HBL,
Bxosmme B dopmynsl (7.28) u (7.29), onpenenstoT U3 PEIICHUs CUCTEM YpPaBHEHH,
yKa3aHHBIX B 0.2.27-6.2.29.

8 KOHCTPYKTUBHBIE TPEBOBAHMUSA

8.1 OBIIME ITOJIOKEHU A

8.1.1 [lns obecrneueHus Hecymed CHOCOOHOCTH, MPHUTOJAHOCTH K HOPMAaJbHOM
SKCIUTyaTaluy U JOJTOBEYHOCTU OETOHHBIX U KEJI€300€TOHHBIX KOHCTPYKIUH MOMUMO"
TpeOOBaHUM, ONpeleNsieMbIX pacuyeToM, CJEeIyeT BBIIOJHATh KOHCTPYKTHUBHBIE
TpeOoBaHUS:

- 110 TEOMETPUYECKUM pa3zMepaM dJIEMEHTOB KOHCTPYKIIUMT;
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- 10 apMHUPOBAHUIO (conepmaHI/no " paClOJIOKCHUIO apMaTyphl, TOJIIUHE 3alIIUTHOT'O
CJ1041 6CTOHa, AHKCPOBKEC U COCIUHCHUAM apMaTypH);

- I10 3alIUTC KOHCTPYKI_II/Iﬁ oT He6JlaFOHpI/I$ITHOF 0 BIIMSHUS BO3JI€HCTBUI Cpcabl.

8.2 TEOMETPUYECKHUE PASMEPBI KOHCTPYKIIUM

8.2.1 MuHMManbpHBIE TE€OMETPUYECKHE pa3MEphbl CEUYEHHUH KOHCTPYKLUH CIeayeT
Ha3HA4aTh TAKUMH, YTOOBI 0OECTIEUNBATH:

- BO3MOXXHOCTb HAJJICKAIETO pa3MEIICHUS apMaTypbl (PacCTOSHHS —MEXIy
CTep)KHSIMH, 3AIUTHBINA CIIOM OeTOHA W T.J.), €€ aHKEPOBKH M COBMECTHOW pabOThI C
OCTOHOM;

- JOCTAaTOYHYIO KCCTKOCTb KOHCTpYKHHﬁ;

- HCO6XOI[I/IMyIO OTHCCTOﬁKOCTB, BOAOHCTIPOHHUIACMOCTDb KOHCprKHHﬁ, TCIIJIO- H
3BYKOU3O0JIALIUI0, KOPPO3UOHHYTO CTOﬁKOCTL, paAuallMOHHYIO 3alIUTy U T.II.;

- BO3MOXXHOCTh Ka4ECTBEHHOT'O U3TOTOBJICHHUS IPU OETOHUPOBAHUH KOHCTPYKIIUH.

8.2.2 Pa3mepbl ceueHUN BHELEHTPEHHO CXKATHIX JJIEMEHTOB MJIf o6eé£eqemm X
KECTKOCTU PEKOMEHIYeTCs] MPUHUMATh TaKUMH, YTOOBI WX THOKOCTh I B JHOOOM
HaIlpaBJICHUU HE MPEBBIIIANA;

200 - st ’Keae300€TOHHBIX 3JIEMEHTOB;

120 - 111 KOJIOHH, SIBIISIIOIIMXCS DJICMEHTAMH 3JaHMIi;

90 - 11 OETOHHBIX DJIEMEHTOB.

8.2.3 B KOHCTpYKIMSX 3JaHUN U COOPY>KEHHH ClIelyeT NpelycCMaTpUBaTh UX pPa3pe3Ky
MOCTOSIHHBIMM M BPEMEHHBIMHU TEMIIEPaTypPHO-YCaJOUYHBIMU IIBAMH, PACCTOSHUS MEXKY
KOTOPBIMU Ha3HA4yalOT B 3aBUCMMOCTH OT KJIMMAaTUYECKHX YCJIOBUH, KOHCTPYKTHUBHBIX

ocoOeHHOCTEH COOPYIKCHUS, MOCICAOBATCIILHOCTU ITPONU3BOACTBA pa60T n T.II.

HpI/I HepaBHOMepHOﬁ ocaake (I)YHI[aMCHTOB CICAyCT npeaAyCMaTrpuBaThb pasAaCICHUC
KOHCprKI_II/Iﬁ 0CaJO4YHbIMH IIIBAMH.

8.3 APMUPOBAHUE

3alIUTHLIA CJI0H 0eTOHA

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 126
COMACOaaHWA W pazpelweHus — uslugi.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

8.3.1 Apwmarypa, pacnojOXeHHasi BHYTPH CEUEHHUS KOHCTPYKIMH, NOJDKHA HMETh
3alIUTHBINA CIIOM OeToHa (paccTOsSHUE OT MOBEPXHOCTU apMaTypbl 1O COOTBETCTBYIOIEH
IpaHu KOHCTPYKIMI), YTOOBI 00ecreunBaTh:

- COBMECTHYIO paboTy apMarypsl ¢ 6€TOHOM;

- QHKEpOBKY apMaTypbl B OETOHE M BO3MO>KHOCTh YCTPOWCTBA CTBIKOB apMaTypHBIX
AJIEMEHTOB;

- COXPAaHHOCTb apMaTypbl OT BO3ACHCTBUI oxpyncaromeﬁ Cpcabl (B TOM YHUCJIC IIpU
HaJINYHUU arpCCCUBHBIX BOSﬂGﬁCTBHﬁ);

- OTHECTOMKOCTh U OTHCCOXPAHHOCTD.

8.3.2 TonuwmHy 3aMTHOrO ciiosi O€TOHA Ha3HAYalT UCXOoAs M3 TpeboBaHuil 8.3.1 ¢
y4eTOM THUNa KOHCTPYKLHH, poJii apMaTypbl B KOHCTPYKLHMSAX (MpofojibHas pabouas,
[IOTepeYHas, paclpeAeanuTelIbHas, KOHCTPYKTUBHAs apMaTypa), YCIOBUN OKpY>Karolen
Cpelbl U AMaMeTpa apMaTyphl.

MuHMMaNbHbIE 3HAUEHHs] TONIIMHBI ClIosi OeToHa paloueil apMaTypbl CleayeT
NpUHUMATH 1o Tabmuue 8.1.

Ta6nuna 8.1
YcnoBus 3KCIUTyaTaluy KOHCTPYKIUM 31aHUM TonmuHa 3aIMTHOTO
ci10s1 OeTOoHa, MM, HE
MeHee
1. B 3aKkppITBIX TNOMEIIEHUSX NPH HOPMAIBbHON U TOHMKEHHOU 20
BJIQ)KHOCTH
2. B 3akpbIThIX MOMEUIEHUSX IMPHU TOBBIIIEHHON BIAXHOCTH (IpH 25
OTCYTCTBHMH JOMOJHUTEIbHBIX 3aIIUTHBIX MEPOIIPUITUI)
3. Ha otkpeiToM Bo3ayxe (IIpU OTCYTCTBUH JIOTIONHUTENBHBIX 30
3aLIUTHBIX MEPOTIPUSATHIN)
4. B rpyHTe (mIpH OTCYTCTBUU JIOTIOJIHUTENBHBIX 3allUTHBIX 40
MeponpuaATHii), B (QyHAaMEHTaX TNpPH HAIUYMU OETOHHOU
MOJATOTOBKHU
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J171s1 cCOOpHBIX AIIEMEHTOB MHHUMAJbHBIC 3HAUEHUS TOJIIMHBI 3alIUTHOTO CJI0sl OeTOHA
paboueii apmaTypsl, ykazaHHbIE B TabmuIle 8.1, yMEHBIIAIOT Ha 5 MM.

Jlist KOHCTPYKTHUBHOM apMaTypbl MUHUMAJIbHBIE 3HAYSHUS TOJIIMHBI 3aIIUTHOTO CIIOS
0eTOHa NPUHUMAIOT HA 5 MM MEHBIIE [0 CPABHEHHUIO C TpeOyeMbIMH Ui paboueit
apMaTyphbl.

Bo Bcex ciyyasix TONIIMHY 3alIUTHOTO CJIOSI OETOHA CIEAYeT TaKkKe NMPUHUMATh HE
MEHEE IMaMeTpa CTEPKHS apMaTyphl.

MuHuMAaJIbHbIE PACCTOSIHMA MEXKIY CTEP:KHSIMU apMaTypbl

8.3.3 MuHuMaJIbHbIE PACCTOSHUSA B CBETY MEXIY CTEPXKHIMH apMaTyphl CIEAyeT
NPUHUMATh TaKUMH, YTOObI 00ECIEUYNUTh COBMECTHYIO pabOTy apMaTypbl ¢ OETOHOM U
KaueCTBEHHOE M3IOTOBJICHHE KOHCTPYKIUI, CBA3aHHOE C YKJIAJKOH M YIUIOTHEHUEM
OETOHHOM cMecH, HO He MeHee HauOOJIBIIEro AUaMeTpa CTEPKHS, a TAK)Ke He MEHee:

25 MM - IIpu TOPHU3OHTAJIBHOM WM HAKJIOHHOM IIOJIOKCHHUU CTep)KHeI\/'I npu
6GTOHI/IpOBaHI/II/I TSI HYDKHEH apMartyphl, pacnonomeHHoﬁ B OJIVH WJIX [IBa pAaa,

30 MM - TO ke, UIsl BEpXHEN apMaTypBhl;

50 MM - TO e, IpU PACIOJIOKCHUU HIDKHEW apMaTypbl OoJiee 4yeM B J1Ba psaja (Kpome
CTEp)KHEW JABYX HWKHHX PSJIOB), @ TAK)KE IPU BEPTHKAIBHOM IOJIOKEHUH CTEPIKHEH MpH
OETOHUPOBAHUH.

IIpu cTeCHEHHBIX YCIOBUSAX JOITyCKAETCs PaclojlaraTh CTEPKHU TPYIIAMHU - TyYKaMHu
(6e3 3a3opa Mexay HuMH). [Ipu 3TOM paccTOSHHUS B CBETY MEXAY Iy4YKaMH JOJDKHBI
OBITh TaK)KE€ HE MEHEE MPUBEICHHOTO JHUAMETpa CTEPKHS, SKBUBAJIEHTHOI'O 10 TUIOIIAIH
CeueHHs ITyyKa apMaTypbl, IPUHUMAEMOT'O PaBHBIM:

d:.reﬂ' = ngﬂ'

i

rme “*sj- AUaAMETP OJHOTI'O CTCPIKHSA B ITYUKCE,
n - 4ucJio CTep)KHCI;'I B ITY4KC.

IIponoabHoe apMupoBaHue
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8.3.4 B xene300€TOHHBIX AJIEMEHTaX IUIOUIAb CEYCHHs IMPOOJIbHON pacTIHYTOMH
apMaTypbl, a TaKXKe CXKaToi, ecu OHa TpedyeTcs MO pacdeTy, B MPOLEHTaX IUIOIIAIH
ceuyeHHst OeTOHA, PAaBHOW MPOU3BEACHUIO LIMPUHBI HPSIMOYTOJBHOTO CEYeHHs JHO0
IIMPHHBI pedpa TaBPOBOTrO (ABYTaBPOBOI0) CEYEHHUsI Ha pab0UyIO BHICOTY CEUEHUS

I - 4 100%

b}‘aﬂ CJIeAyeT IPpUHUMAThb HC MCHECC!

0,1 % - B u3rubaembIX, BHEUEHEPGHHO DPACTAHYTBIX DJIEMEHTAX U ﬁ{e@gﬂpeHHo

CKaTBIX DJIEMEHTAX MPU THOKOCTH } (U1 IPAMOYTOJILHBIX CEUCHHI i ; ;
0 E7
0,25 % - BO BHeme PSHHQ CKAaThIX JJIEMECHTAX MU TUOKOCTH (s
HPSAMOYTOJIBHBIX CEYEHUM [z );

JJI1 IPOMEIKYTOYHBIX 3HAYEeHUH T'MOKOCTH DJIEMEHTOB 3HAaYeHHE |'{-{S OIIpCACIIAOT I10
HUHTCPIIOJIAINN.

B snemeHTax ¢ mpoaoibHON apMaTypoil, pacloyioKEHHOH PaBHOMEPHO MO KOHTYPY
CEUEHHUs, a TaKXkKe B IEHTPAIbHO-PACTAHYTHIX AJIEMEHTAX MHUHUMAJIbHYIO IUIOIIATh
CEUeHHUsl Bcel MPOJOJIBLHOM apMaTyphl clelyeT MPUHUMATh BIABOE OOJbIIE YKa3aHHBIX
BBIIII€ 3HAYEHUI U OTHOCUTH MX K MOJIHOM IJIOMAAH cedeHHs OeToHa.

8.3.5 B OeTOHHBIX KOHCTPYKIMSIX CJEIyeT IMpeaycMaTpuBaTh KOHCTPYKTUBHOE
apMHUpOBaHUE:

- B MCCTaX pPE3KOro USMCHCHUS Pa3MEPOB CCUCHUA 3JICMCHTOB;
- B OETOHHBIX CTEHAX IIoJ 1 HaZl IpOC€MaMU;

- BO BHEIEHTPEHHO C)KAThIX 3JIEMEHTaX, PACCUMUTHIBAEMbIX IO MPOYHOCTH O€3 yuera
paboThl pacTIHYTOrO OETOHA, y TpaHeif, T/l BOSHUKAIOT PACTATUBAIOLINE HATIPSKEHUS;
IpH 3TOM KOIPPUIIMEHT apMUPOBaHUs 4 IPUHUMAIOT He Menee 0,025%.

8.3.6 B xkene300€TOHHBIX JIMHEWHBIX KOHCTPYKIMSAX H IUIATaX HAWOOJBIITNE
paccTosiHUSL MEXKIy OCSIMHM CTEepXHEH MpOoJOJbHOM apMaTrypbl, oOecrnednBaroline
s¢dexkTuBHOE BOBIIeUeHHE B paboTy OeTOHA, paBHOMEPHOE paclpeesieHue HanpsKeHuH
u nedopmanuii, a TakyKe OrpaHUYeHHE MIMPUHBI PACKPBITHS TPEIIUH MEXIY CTEP>KHIMU
apMatypbl, TOJKHBI OBITH HEe OoJiee:

B JK€J1€300€TOHHBIX OajiKax U IUINTaX:

200 MM - pu BBICOTE TonepeyHoro ceueHus i < 150 mM;
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1,54 1 400 MM - ipH BBICOTE IOTIEPEYHOro ceueHus /7 > 150 mm;

B 7K€JIe300€TOHHBIX KOJIOHHAX:
400 MM - B HampaBJICHUH, IEPIEHAUKYIISIPHOM IIOCKOCTH U3TH0a;
500 MM - B HarpaBJIE€HUH TUIOCKOCTH U3ruoa.

B ’xene300eTOHHBIX CTEHAX PACCTOSHUS MEXY CTEP)KHSIMH BEPTUKAIBHOM apMaTypbl
npuHuMaroT He 6osnee 2t u 400 MM (¢ - TONMIIMHA CTEHBI), @ TOPU3OHTANBHOM - He Ooee
400 mMMm.

8.3.7 B Gankax u peOpax mupuHoi Oosiee 150 MM 4YHCIIO MPOAOIBHBIX PAabOUMX
pPacTSHYTBIX CTEp)KHEH B IONEPEYHOM CEUEHHM JOJDKHO OBITh He MeHee AByX. llpu
mupHuHe 1eMeHTa 150 MM 1 MeHee J0NyCKaeTcsl yCTaHABIUBATh B IONEPEUYHOM CEUEHUHU
OJIUH MPOJOJIbHBIN CTEPKEHb.

8.3.8 B Oankax 10 omopel cieayeT IOBOAMTH CTEPKHU IPOJOJIbHON paboueit
apMaTypbl C IUIOIIAJbIO CEUCHHs HE MEHEee /2 TUIOIIAN CEYCHUs CTEP)KHEH B MpoJieTe U
HE MEHee JIByX CTEpKHEH.

B miuTax 10 onopsl cienyeT H0BOJUTh CTEP)KHU MPOAOIBbHOM paboyeil apMaTypbl Ha
1 M IIMPUHBI IUIUTHI € TUIOIIAJIBI0 CEUEHHsI HE MEHee /3 TUIOLIAAN CEUYEHUs CTep)KHEH Ha
1 M IIMPUHBI TUTUTHI B TIPOJIETE.

ITonepeynoe apmMupoBanue

8.3.9 Ilonepeunyro apmaTypy cCJleAyeT YCTaHABIMBaTh MCXOAS W3 pacyera Ha
BOCIIPUATHE YCWIHM, a TakKe C LEIbI0 OTPaHWYCHHS PA3BUTHUSL TPEIIMH, YIEp>KaHUS
MPOJONBHBIX CTEPKHEH B MPOEKTHOM TOJOKEHUU U 3aKpPEIUICHHS UX OT OOKOBOTO
BBIITYYUBAHUS B JIFOOOM HampaBICHUH.

[Tonepeuynyto apmaTypy YyCTaHaBIMBAIOT y BCEX IMOBEPXHOCTEU KeIe300€TOHHBIX
AJIEMEHTOB, BOJM3U KOTOPBIX CTABUTCA MPOJOTIbHAS apMaTypa.

8.3.10 Jluamerp momepeyHOll apmarypbl (XOMYTOB) B Bf3aHBIX KapKacax
BHEIICHTPEHHO CXKAaThIX JIEMEHTOB NpUHUMaIOT He MeHee 0,25 HanOomblero auamerpa
IIPOIOJIHOM apMaTyphl M HE MeHee 6 MM.

I[I/IaMeTp HOHCpCQHOﬁ apMaTtypbel B BA3aHbIX KapKacax MH3T n0aeMbIX 3JECMEHTOB
IMPpUHHUMAIOT HC MCHCC 6 MM.

B cBapHbIX Kapkacax JAMaMeTp IONEpPEeYHOM apMaTypbl NPUHMMAIOT HE MEHee
JIMaMeTpa, YCTaHABIMBAaEMOIO U3 YCJOBUS CBapkd C HAUOOJBIIMM JHAMETPOM
IIPOJOJIBHON apMaTypsl.
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8.3.11 B xene300eTOHHBIX 3JIEMEHTaxX, B KOTOPBIX IONEpeyYHasi CHiia 10 pacyeTy He
MOXET OBITh BOCIPHHSITA TOJBKO OETOHOM, CJeIyeT NpeayCcMaTpuBaTh YCTaHOBKY
norepeyHoi apmartypsl ¢ marom He 6osee 0,540 u He 601ee 300 Mm.

B crnomHeIix minMTax, a Takyke B 4acTOPEOPHUCTHIX MIUTaX BbicoToi Menee 300 MM U B
Oankax (pebpax) BeicoToi MeHee 150 MM Ha ydacTKe AJIeMEHTa, TJe TIoTepeyHas Cuia 1mo
pacdeTy BOCIHPHHHMMAETCS TOJIBKO OETOHOM, TMOMEPEYHYI apMaTypy MOXKHO HE
yCTaHaBIINBATb.

B Oankax u pebpax BbicoToi 150 MM u Gojee, a TakKe B 4YaCTOPEOPUCTHIX IUIUTAX
BbicoToi 300 MM u Ooyiee, Ha y4acTKax 3JIEMEHTa, TJe IMONepeyHas cujia Mo pacyery
BOCIIPUHUMAETCSI TOJIBKO OETOHOM, CIIEIyeT MpeayCMaTpuBaTh YCTAaHOBKY IOINEPEYHOM
apMaTypsbl ¢ marom He 6osee 0,754() u e 60onee 500 Mm.

8.3.12 Bo BHELEHTPEHHO C)KAThIX JIMHEWHBIX DJIEMEHTaX, a TaKKe B HM3TH0aeMBIX
JJIEMEHTaX MPH HaJUYUKd HEOOXOAMMOW MO pacueTy CKAaTOH MPOJMOJIBHON apMaTyphl C
L[eJTbI0 MPEAOTBPAICHHUS BBITYYHBAHUS MPOIOJILHON apMaTyphl CIEeIyeT yCTaHABIUBATh
MOTIEPEYHYI0 apMaTypy ¢ 1arom He 6onee 15d u He 6omnee 500 mm (d - quameTp cxaTon
MIPOJOTBLHOM apMaTyphl).

Ecau miomans cedeHus C:KaTod MIPOJOJIBHOW apMaTyphl, YCTaHABIMBAEMOM Y OJHOU
U3 rpaHeil snementa, 6onee 1,5 %,-monepeuyHyro apMmaTypy CleAyeT yCTaHaBJIMBATh C
mraroM He 6osee 10d u e 601ee 300 mm.

8.3.13 KoHCTpyKIusi XOMYTOB (MOMEPEUYHBIX CTEPXKHEH) BO BHEIEHTPEHHO CIKATBIX
JMHEWHBIX 3JIEMEHTaX JOJDKHA OBITh TAaKOM, YTOOBI MPOAOJIbHBIE CTEPKHU (IO KpaiiHen
Mepe 4yepe3 OJIMH) pacHojaralyuch B MecTax neperuOoB, a 3TH Neperudsl - Ha PaCCTOSHUU
He Oonee 400 MM mo mupuHe rpaHu. [Ipu mmpune rpanu He 6omnee 400 MM U yHcie
IIPOJOJIBHBIX CTEpKHEH y 3TOM rpaHM He Oosiee YeThIpeX JOMYCKaeTCs OXBaT BCEX
MIPO/IOJIBHBIX CTEP>KHEH OTHUM XOMYTOM.

8.3.14 B »nemeHTax, Ha KOTOpbIE IEHCTBYIOT KpYTSIIME MOMEHTHI, IONEpeYHast
apMaTypa (XOMyThl) 10JDKHA 00pa30BbIBATh 3aMKHYThIH KOHTYDP.

8.3.15 Ilonepeunyto apmarypy B IUIUTax B 30HE NpPOJABIMBAHUS B HAIpPaBICHUHU,
NIEPIIEHIUKYJIIPHOM CTOPOHAM PacyeTHOTO KOHTYpA, YCTaHABJIMBAIOT C IIaroM He Ooiee
13h0 u ne Gomee 300 mm. CrepxHu, Onuxaile K KOHTYpY TPY30BOM ILIOIIaIH,
pacrionaratoT He Onmxe h()/3 u He nanee h()/2 oT 3Toro kKoHrtypa. IIpu 3TOM mupHHA
30HBI TOCTAHOBKHU IIOMEPEUHON apMaTypbl (OT KOHTypa Tpy30BOH IUIOLIAAM) JOJDKHA
GBITH HE MeHee |/ 5 h0

PaccTosHust MeXay CTepKHAMU [ONEpPEeYyHOM apMaTypsl B HaIpaBJICHUHU,
napajyie;IbHOM CTOpPOHaM pPAacyeTHOro KOHTYpa, NPUHUMAIOT He Ooiee U4 nmamst
COOTBETCTBYIOILEN CTOPOHBI pACUETHOI'O KOHTYPA.
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8.3.16 PacueTHyro momepedyHylo apmaTypy B BUIE CETOK KOCBEHHOI'O apMHpOBaHM
IIPY MECTHOM CXaTuu (CMATHUH) PACHoJaraloT B Mpeneiax pacyeTHOW miomanu Ap max
(6.2.43). IIpu pacroyoKeHUH TPY30BOM IUIOLIAAN Yy Kpasi 3JE€MEHTa CEeTKHM KOCBEHHOTO
apMHUpPOBAaHMSI PACIIOJIATraoT M0 IUIOIIAJU C pa3MepaMH B KaX10M HalpaBJICHUN HE MEHEE
CYMMBI JIBYX B3aUMHO NEPIEHIUKYJISIPHBIX CTOPOH I'Ppy30BOM Iiomaau (pucyHok 6.11).

o rmyOuHe ceTKu pacroiararor:

- TIPH TOJIIIIMHE 3JIEMeHTa OoJiee YIBOCHHOTO OOJIBILIEro pa3Mepa rpy30Boi IIOMIAAH -
B IIpezieax yIBOEHHOTO pa3Mepa rpy30BOil IO,

- IIpH TOJIIIHUHEC 3JICMCHTAa MCHEC YIBOCHHOT'O OOJIBIIIETO pasmepa I‘py30B01>i miomaiu -
B IIpcJciiax TOJIINHBI, 3JICMCHTA.

8.3.17 Ilonepeunas apmarypa, IpeayCMOTPEHHAsI 111 BOCIIPUATHUS MONEPEUYHBIX CUIT U
KPYTAIIUX MOMEHTOB, a TaK)K€ yYUThIBaeMas MpH pacueTe Ha MpOJaBlIMBaHUE, JODKHA
UMETh HaJeKHYI0 aHKEPOBKY IO KOHIAM ITyTeM MPHUBApKU MM OXBaTa MPOJOJIbHOMN
apMaTypbl, 00eCIIEUNBAIOIIYI0 PABHOIPOYHOCTh COEIMHEHUI U MTOTIEPEUHON apMaTypBhl.

AHKepOBKa apMaTypbl

8.3.18 AHKEpOBKY apMaTypbl OCYIIECTBISIOT OJTHUM U3 CIEIYIOIINX CIIOCOO0B MIIH UX
COUETAHUEM:

- B BUJI€ MIPSIMOTO OKOHYAHMSI CTEPXKHs (IpsMasi aHKEPOBKa);

- ¢ 3aru0OM Ha KOHIIE CTEpXHs B BUJIE KPIOKa, OTruba (JIarku) Ui MeTIIu;
- C IPUBApPKOI WJIN yCTAHOBKOM IONIEPEUHBIX CTEPHKHEM;

- C IPUMEHEHUEM CIEIIUAIBHBIX aHKEPHBIX YCTPOMCTB Ha KOHLE CTEPIKHSI.

8.3.19 [Ipsmyro aHKEpOBKY U aHKEPOBKY C JIalIKaMH JIOIYCKAETCs IPUMEHATH TOJIBKO
U1 apMaTypsl epruoanyeckoro npoduist. st pacTIHyTBIX TIaJIKUX CTEp)KHEH cleayeT
npeaycMaTpuBaTh  KPIOKHM, TM€TJIM, T[pUBapeHHbIC IONEPEYHbIe CTEPKHU MU
CIELIMAJIbHBIE aHKEPHBIE YCTPONUCTBA.

.Hal'IKI/I, KPIOKM UM TMCTIM HC PCKOMCHAYCTCA MNPUMCHATH IS aHKCPOBKHU Cc)KaToM
apMarypbl, 3a HCKIIIOYCHUCM rJIagKou apMaTtypbl, KOTOpass MOXKCET IOABCPTraThbCs
PACTAKCHUIO ITPU HCKOTOPBIX BO3MOKHBIX COUCTAHUAX HAI'PY3KHU.

8.3.20 Ilpm pacyere [UIMHBI AHKEPOBKM apMaTypbl CIEAyeT YYHUTHIBATh CIIOCO0
aHKEPOBKH, KJIacC apMaTypsl U ee npoduib, TUaMeTp apMaTypbl, IPOUYHOCTh OETOHA U
€ro HAIpSHKEHHOE COCTOSIHME B 30HE aHKEPOBKHU, KOHCTPYKTHBHOE PELIECHUE AJIEMEHTA B
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30HC AHKCPOBKHU (HAJMUYME MOMEPEYHON apMaTyphl, MOJIOKEHHE CTEPKHEH B CEUCHUU
JJIEMEHTa U JIp.).

8.3.21 ba3oBy1o (OCHOBHYI0) IMHY aHKEPOBKH, HEOOXOIUMYIO JUIS Mepelaun yCHITUS

B apMarype C MOJHBIM PacYeTHHIM 3HAYCHUEM CONIPOTHBIICHUS Ry Ha OETOH, ONPENEIISIOT
o opmyne

(8.1)

= Rsﬂj
EDM i Ré.::lmius;

A

rae <<su "5- COOTBETCTBEHHO IUIOUIa/b IIONEPEYHOTO CEYEHHs] aHKEePYyeMOTro
CTepXHS apMaTypbl M MEPUMETpP €ro CEeYeHHUs, OIpelaeseMble MO0 HOMUHAIBHOMY
IaMeTpy CTePKHS;

Rﬂ'.::':'zci - pacyeTHOE COMPOTHUBJIECHUE CIICTUICHHUsS apMaTypbl ¢ OETOHOM, MPHHHUMAEMOE
PaBHOMEPHO pacHpeIesIEHHBIM I10 IJIMHE aHKEPOBKHU U OllpesessieMoe o Gpopmyie

(8.2)

Ry = ??1??33&:;

371eCh R.En: - pacdeTHOE CONPOTHBIICHNE OETOHA OCEBOMY PACTSIKCHUIO;

j'-";Il- KO3(QQUIMEHT, YyUYUTHIBAIOIIMKA BIMSHHE BHUAAa TOBEPXHOCTH  apMaTyphbl,
IPUHUMAEMBbI paBHBIM:

1,5 - nuig rnagkoit apmaTypsl;
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2 - st X0A04HOAE(hOPMUPOBAHHOM apMaTypbl IEPUOAUYECKOTO POPUIIS;

2,5 - gna ropsAYeKaTaHOM M TepMOMEXaHMYECKHM OO0pabOTaHHOM apMarypsl
NEPUOINYECKOTO MPOdUIIs;

jl-?ﬂ— K03 UIIMEHT, YYHUTHIBAIOUIMI BIMSHHE pa3Mepa JuameTpa apMaryphl,
MPUHUMAEMBbIil paBHBIM:

1,0 - mpu quameTrpe apMatypsl ds < 32 MMm;
0,9 - mpu nuametpe apmatypsl 36 u 40 MM.

8.3.22 TpeOyemyro pacyeTHyH IJIMHY aHKEPOBKHM apMaTypbl C  yd4eTOM
KOHCTPYKTHUBHOTO PEUICHHs 3JIEMEHTa B 30HE aHKEPOBKH OMPENENSIOT o hopMyie

(8.3)

I

Ly = Uy gy —2=
A
g

>

!

rae “l.ax - 6a3oBas IJIMHA aHKEPOBKH, orpeaensemas no ¢popmye (8.1);

Aﬁ,ﬁ'ﬂi

2

54 - muomanM MomepeYHoro apMaryphbl, COOTBETCTBEHHO TpeOyeMas 10 pacdeTy M
(aKTHUECKN YCTaHOBJICHHAS;
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& - KOA((UIIMEHT, YYUTHIBAIONIMKA BIUSHUE HA JATUHY aHKEPOBKH HAIPSHKEHHOTO
COCTOSIHUSL OeToHa ¥ apMaTypbl U KOHCTPYKTHBHOTO pEIIEHUS DJIIEMEHTa B 30HE
aHkepoBkH. [Ipu aHKepoOBKe CTEp)KHEH MEePUOIUIECKOro MPOdUis ¢ MPSIMBIMU KOHIIAMHU
(mpsiMasi aHKEpOBKA) WM TJaJKOW apMaTypbl C KpIOKaMU WIH METIsIMu  0e3
JIOTIONTHUTENBHBIX AHKEPYIOIIMX YCTPOMCTB [T pacTAHYTHIX CTEP:KHEH NPUHUMAIOT L =
1,0, a st cxaThIX - Lt = 0,75.

JlomyckaeTcsl yMEHbIIATh JJIMHY aHKEPOBKH B 3aBUCHMOCTHU OT KOJIMYECTBA U JUAMETPa
MOTIEPEYHON apMaTyphl, BUJa aHKEPYIOIIMX YCTPOMCTB (MPUBapKa MOMEPEUHOMN
apMaTypbl, 3aru0 KOHIIOB CTEPIKHEH MEePHOAMYCCKOTO MPOQHIIS) U BEIINIHHBI
MOTIEPEYHOT0 00KaTHsl OETOHA B 30HE aHKEPOBKH (HAIIPUMEp, OT OTIOPHOM PEaKIIMU), HO
He 0oitee yeM Ha 30 %.

B nmo0om cnydae akTuueckyro JUIMHY aHKepOBKH mpuHUMaioT He MeHee 0,3/0),q4n, a
TaKxe He MeHee 15 ds u 200 mM.

8.3.23 Ycunmne, BocipuHIMaeMOe aHKEPYyEMBIM CTEP’KHEM apMaTypbl Ny, OIPEeNIIOT
o hopmyine

(8.4)
— "?5 <
N-RAS R4
Lo ,
Aj,l:-'ﬂ.i J
TII,‘G A}! - JUIMHA aHKCPOBKH, OIpCACIICMasd COIJIACHO 8322, IMpUHHUMasl OTHOLICHUC
547

!

5 - pacCTOsHHUEC OT KOHIA aHKCPYCMOI'o CTCPKHA JO pacCMarpuBacMOro IOICPEYHOIO
CEUCHUs DJICMCHTA.

8.3.24 Ha kpaiiHux cBOOOJHBIX OIOpax 53JEMEHTOB JUIMHA 3aIlycKa paCTQHZIT X
CTEep>KHEH 3a BHYTPEHHIOIO TpaHbh CBOOOTHOM OTOPHI TIPU BBHITIOJIHEHUH YCIIOBUS E- = k-]
(6.2.32-6.2.35) nmomxHa cocTaBisiTh He MeHee 5 ds. Ecim ykazaHHoe ycioBue He
coOmro1aeTcs, JUIMHY 3aIycKa apMaTyphl 3a TpaHb OMOPBI ONIPEASIISIOT CorIacHo 8.3.22.

8.3.25 [Ipu ycTpoiicTBe Ha KOHIIAX CTEPYKHEW CIENHAIbHBIX aHKEPOB B BUE IJIACTHH,
a0, raek, YroJIKOB, BBICA)KCHHBIX TOJIOBOK M T.NI. IUIONIAJb KOHTAKTa aHKeEpa C
0ETOHOM JIOJKHA Y/IOBJIETBOPATH YCIOBUIO MPOYHOCTU OeToHa Ha cmsitue. Kpome toro,
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npu TIMPOCKTUPOBAHHUU IIPUBAPUBACMBIX AHKCPHBIX JeTajei CJICAYCT YUYUTBIBATDH
XapaKTCPUCTUKU METaJlJIa IO CBAPUBACMOCTH, a TAKIKC CIIOCOOBI U YCJI0BUS CBAPKH.

CoenuHeHusi apMaTypbl
8.3.26 [lns coenuHeHus apMaTypbl IPUHUMAIOT OJIMH U3 CIEIYIOIUX THUIIOB CTHIKOB:
a) CTBIKM BHAaXJIECTKY 0€3 CBapKu:
- C IPSAMBIMU KOHLIAMH CTEP>KHEH NMepron4eckoro npoduis;

- C IpsIMBIMH KOHIIAMU CTCp)KHCfI C HpHBapKOﬁ nin yCTaHOBKOﬁ Ha JJIMHC HaXJICCTKH
MOINCPCUHBIX CTCp)KHGﬁ;

- ¢ 3arubamMu Ha KOHIax (KpIOKI/I, JIaIIKH, HeTJ'II/I); IIpu 3TOM I TJIAAKUX CTCp)KHCfI
MPUMCHAIOT TOJIBKO KPIOKHU U IICTJIN;

0) cBapHBIE 1 MEXAaHUYECKHE CTHIKOBBIE COSIUHEHHUS:
- CO CBapKoOW apMaryphl;

- C TIPUMEHEHMEM CHELMAIBHBIX MEXaHUYECKHX  YCTPOMCTB  (CTBIKM C
CIPECCOBAaHHBIMHU My TaMHu, pe3bOOBBIMU My(pTaMu U Ip.).

8.3.27 Creiku apmarypbl BHaxJecTKy (0e3 cBapku) MPUMEHSIOT NMPHU CTHIKOBAHUH
CTep>KHEH ¢ auaMeTpoM padoueit apmatypsl He Oonee 40 Mm.

Ha coenunenust apmaTypbl BHaXJIECTKY paclpoCTpaHAroTCs yka3anus 8.3.19.

CTBIKM pAacTSAHYTOW WM CXATOW apMarypbl JODKHBI HMMETh JUIMHY TIepernycka
(HaxJIeCTKH) HE MEHEE 3HAUCHUS AIUHBI /] onpenessieMoro mno Ggopmymne

(8.5)
=gy, e
5.8f 2
5
rie 'EEI,M - 0a3oBas JyTMHA aHKEPOBKH, orpeaesemas o popmyie (8.1);
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ﬂi,u’ﬂi, Aﬁ{i" - 1o 8.3.22;

£X' - K0O(ULHMEHT, YUYHTHIBAIOUIMI BIMSHAE HANPSDKCHHOTO COCTOSHHUS apMaTyphl,
KOHCTPYKTUBHOTO pEIICHHUsS 3JIEMEHTAa B 30HE COEOUHEHHs CTep>KHEH, KOIUYECTBO
CTBIKYEMOM apMaTypbl B OJHOM CEUEHUH I10 OTHOIICHHIO K OO0IIeMy KOJHMYECTBY
apMaTypbl B 3TOM CEYEHHUH, PACCTOSHUS MEX]Ty CTHIKYEMBIMU CTEPIKHIMH.

[Ipn coenuHeHUM apMaTypbl MEPUOIUYECKOrO0 TpOodUiIs C MPSAMBIMH KOHIAMH, a
TaK)Ke IJ1aJIKUX CTep)KHEU ¢ KPIOKaMH WM METIsIMU 0e3 JOMOIHUTENbHBIX aHKEPYIOLUX
yCTpOHCTB KOd(HUIMEHT Lt [ pacTAHYTOH apMaTyphl HPUHUMAIOT PaBHBIM 1,2, a s
ckaroit apmaTypsl - 0,9. [Ipu 5ToOM TOMKHBI OBITH COONIOIEHBI CIEAYIOLIUE YCIOBUS:

- OTHOCHUTENIbHOE KOJMYECTBO CTBHIKYEMOW B OJHOM pPacYeTHOM CEUYEHHH JJIEMEHTa
paboueil pacTAHYTON apMaTypbl MEPUOIUIECKOr0 MPOouiIs AOKHO ObITh He Oonee 50
%, TTIaKoN apMatypsbl (¢ KpIOKaMH WU METIsIMU) - He Oonee 25 %;

- ycuiue, BOCIIPUHUMAaeMOe BCel MOMepeyHoi apMaTypoi, MOCTaBIEHHON B Mpeenax
CTBIKA, JTOJDKHO OBITh HE MEHEee IOJIOBUHBI YCUJIHS, BOCIPUHUMAEMOTO CTBHIKYEMOH B
OJTHOM PacueTHOM CEYEHHH dJIEMEHTa PacTAHYyTOU padoueil apMaTypoii;

- pPacCTOSIHHE MEXAY CTBIKYEeMBIMH PAa0OYHMMH CTEPXKHSIMH apMaTypbl HE JIOJDKHO
MpeBbIIATh 4 dy;

- pacCTOsHHE MEXIy COCCJIHMMH CTBIKAMH  BHAxJeCTKy (M0  IIMpUHE
Kene300€TOHHOTO AJIEMEHTa) TOJDKHO OBITh He MeHee 2 dgs 1 He MeHee 30 MM.

B kauecTBe OJHOrO pacueTHOrO0 CEYEHHsI »JJIEMEHTa, pPaccMaTpPUBAEMOro st
OTpeieNieHUs] OTHOCUTEIBHOIO KOJIMYECTBA CTHIKYEMOH apMaTypbhl B OJHOM CEYEHUH,
MPUHUMAIOT YYaCTOK 3JIEMEHTAa BJIOJIb CTHIKYeMOU apMartypsl jumHOU 1,3 /. Cumraercs,
YTO CTHIKM apMaTypbl PacHOJIOKEHBl B OJHOM PAaCU€THOM CEUYEHUHU, €CIH LEHTPBI ATHX
CTBIKOB HaXOJSATCS B MpeAeNiaX JUIMHBI 3TOT0 y4acTKa.

JlomyckaeTcsi yBETUYMBATH OTHOCUTENBHOE KOJIWYECTBO CTBIKYEMOM B OJHOM
pacueTHOM CeueHUHU dJeMeHTa paboueill pacTsHyToil apmatypsl a0 100 %, mpuHuMas
3HaueHue kodddunuenta a paBHsiM 2,0. [Ipyu oTHOCUTETHLHOM KOMUYECTBE CTHIKYEMOW B
OJTHOM PacYeTHOM CEUEHUHU apMaTypbl epuoanyeckoro npoduis conee 50 % u riagkoit
apmaTypsl Gonmee 25 % 3HaueHus KOd(DQUIMEHTAa {f ONPEeNsIoT Mo JUHeHHOM
MHTEPIIOJSIINH.

[Ipy HaMUYMKM MONMOJHUTENBHBIX AaHKEPYIOIIMX YCTPOMCTB HAa KOHIIAX CTBIKYEMBIX
CTepXHell (mpuBapka MOMEPEeYHON apMaTyphl, 3aru0 KOHIIOB CTBIKYEMBIX CTEpyKHEH
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NEPUOIMYECKOT0 MpoduiIs U Jp.) JJIMHA NEPenycKa CTHIKYEMbIX CTEP>KHEH MOXKET ObITh
yMEHbIIIeHa, HO He Oosee ueM Ha 30 %.

0.4cf

B nr06om cnydae hakTuueckas AuMHA Meperycka JODKHA ObITh HE MEHee 0.ax, HE

meHee 20 ds u He meHee 250 MM.

8.3.28 Ilpu coenuHeHMM apMmaTypbl C HCIOJIb30BAaHUEM CBAapKU BHIOOD THIIOB
CBapHOT'O COETUHEHUS U CIIOCOOOB CBapKU MPOU3BOIAT C YUETOM YCIOBUN HKCIUTyaTaI[H
KOHCTPYKIIMH, CBapUBAEMOCTH CTAIM M TPeOOBAaHMM MO TEXHOJOIMH HM3TOTOBJICHUS B
COOTBETCTBUH C JACUCTBYIOIMMH HopMaTuBHBIMU goKkymMeHTamu (TOCT 14098).

8.3.29 Ilpu ucnonp30BaHUU VISl CTHIKOB apMaTypbl MEXaHUYECKUX YCTPOWCTB B BUJIEC
MydT (MypTHl Ha pe3bbe, cmpeccoBaHHblE MYy(ThI U T.O.) HeCylas CIHOCOOHOCTh
My(pTOBOTO COEAMHEHHUs [IOJDKHA OBITh TaKOM e, YTO M CTBIKYEMBIX CTep:KHEH
(COOTBETCTBEHHO MPH PACTSHKCHUU WU CKAaTUK). KOHIIBI CTHIKYEMBIX CTEP)KHEU CleayeT
3aBOJUTH Ha TpeOyeMyro IMHY B MY(Ty, ONpEAENseMYyI0 Pacue€TOM WU OIBITHBIM
MyTEM.

ITpu ucnonb3oBanuu Myt Ha pe3pOe 10KHA ObITh oOecrieueHa Tpedyemasl 3aTsKKa
My}t a5 TuKBUAanMu TodTa B pesboe.

I'nyTtele crep:kHu
8.3.30 Ilpu npumeHeHHUU THYTOH apmarypbl (OTrHOBI, 3arMObl KOHIIOB CTEp)KHEN)
MUHHUMAJIbHBIN JUaMeTp 3arufa OTIENbHOTO CTEepXKHSA JOJDKEH OBITh TaKuUM, YTOOBI
n30eKaTh pa3pylIeHUs WU pacKaJlbIBaHUsl OETOHA BHYTPH 3aruda apMaTypHOTO CTEPKHS

U €ro pa3pylleHHs B MecTe 3aruoa.

MuHMMaNbHBIA JUaMeTp ONpPaBKHU don VIS apMaTypbl IPUHUMAIOT B 3aBUCUMOCTH OT
JMaMeTpa CTeP)KHS ds He MEHee:

JJIA TIIaJKHUX CTCp)KHCfII

d =25

smpu ds <20 mm;

d, =4d

o sipu ds > 20 mMm;
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JJIA CTCp)KHGfI NepruoanvI€ECKOro HpO(I)I/IJ'IHZ

d, =5d

o smipu ds < 20 mMm;

d,, =0d

it stipu ds > 20 MM.

MNPUJIOXEHHUE A

(CnpaBouHnoe)

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

Yeunus OT BHELIHUX HAarpy30K U BO3JEHUCTBUI B MONEPEYHOM CEUEHUU IJIEMEHTA
M - n3rubaromuii MOMEHT;
N - ipoiofibHAs CUJIA;
QO - nonepeyHas cuia;
T - Kxpy T MOMEHT.
XapakTepuCTUKHA MATEPUAJIOB
Rp,n- HOpMAaTHBHOE COMPOTUBJICHHE OETOHA OCEBOMY CXKATHIO;

Rp, Rpser - pacueTHble CONPOTUBICHUS OETOHA OCEBOMY CXATHIO AJISl MPEICIbHBIX
COCTOSIHMI COOTBETCTBEHHO MEPBOM U BTOPOI TPYIIIL;

Rbt,n - HOPpMAaTHBHOC COIIPOTUBJICHHUC OeToHa OCCBOMY PACTAKCHUIO,

Rpt, Rptser - pacueTHble COMPOTHUBIICHUS OETOHA OCEBOMY pACTSDKEHHUIO JUIf
MpeieIbHBIX COCTOSHUNA COOTBETCTBEHHO MEPBOW U BTOPOM IpyII;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Rp,loc - pacueTHOE cOMpOTHUBIIEHNE OETOHA CMATHIO;
Rbond - pacueTHOE COTMPOTHUBIICHUE CIETICHUS] apMaTyphl ¢ OETOHOM;

Rs, Rsser - pacdeTHBIE CONPOTHUBIICHUS apMaTypbl PACTSKEHUIO JUISl IPEIEIIbHBIX
COCTOSIHMI COOTBETCTBEHHO IIEPBOM U BTOPOI IPYIIIL;

Rgw - PaCYCTHOC COMMPOTUBIICHUC Honepequﬁ apMaTyphbl paCTAKCHULIO,

Rsc - pacueTHOE CONPOTHBIIEHHE apMaTypbl CHKAaTUIO Ul NPEAEIbHBIX COCTOSIHUM
NIEPBOI TPYIIIbI;

Ep - HauasibHBIA MOJYJIb YIPYTOCTH OETOHA NMPH CKATUU U PACTSKEHUH;
Es - Monynb ynpyroctu apmMarypel,

8[)0} ebr0 - MNpEaACIIbHBIC OTHOCUTCIILHBIC ,[Ie(bopMaL[I/II/I 0cTOHAa COOTBETCTBEHHO npu
PaBHOMCPHOM OCCBOM CIKATHUU U OCCBOM PACTAKCHHU,

€s() - OTHOCHUTEJbHBIC AeQOopMAaIiK apMaTypbl IPU HANIPSDKEHUH, PABHOM Ry;
@b, cr - KOOPOUIUEHT MOI3YYECTH OETOHA.

XapaKkTepuCTHKH M0JIOKEHHUS MTPOJI0JIbHON apMATYPhI B IIONIEPEYHOM CEHYCHUH
3JIeMeHTa

S - obo3HaueHHe MPOJOJBLHOW apMaTyphl: NMPH HAJUYUU CHKATOW U PaCTIHYTOM OT
JEMCTBYSI BHELIHEW HAarpy3Kd 30H CEUEHMS - PACIONOXKEHHOW B PACTAHYTOW 30HE; MpU
MIOJIHOCTBIO C)KAaTOM OT JEHCTBUS BHEIIHEH Harpy3kud CEYEHMM - PaCIOJIOKEHHOW Yy
MEHEE C)KaTOM IpaHM CEYEHMs]; NPU IOJHOCTHIO PACTAHYTOM OT JCHCTBHSI BHEIIHEH
Harpy3kH CE4eHHHU:

IJI1 BHCHCHTPECHHO PACTAHYTBIX JJICMCHTOB - pacnonomeHHoﬁ y Ooiee paCTHHYTOﬁ
r'paHn CCUYCHUA;

JUISL LIGHTPAJIbHO-PACTSIHYTHIX 3JIEMEHTOB - BCEH B ONIEPEUHOM CEUEHUH 3JIEMEHTA;
S’ - 0003HauEHHE MPOIOJILHON apMaTypBhl:

IPY HAIMYHUM CKATOM M PACTAHYTOW OT JIEUCTBUs BHELIHEW HAarpy3KH 30H CEUCHMS -
PacIIONI0KEHHOM B CKATOU 30HE;

IIPU TIOJTHOCTBIO CKATOM OT AECMCTBHSI BHELIHEW Harpy3Ku CEYEHHUH - PACTIONOKEHHON
y GoJjiee cxaToi rpaHH CeUYeHUS;
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IIpU MMOJIHOCTBIO PACTAHYTOM OT JEHCTBHS BHEIIHEH HarpyskKku CCHCHUU BHCHCHTPCHHO
PACTAHYTBIX 3JICMCHTOB - pacnonomeHHoﬁ Y MCHEC paCTHHyTOﬁ r'paHn CCUCHMU.

I'eomeTpryeckne XapaKTepuCTHKH

b - mMpUHA MPSAMOYTOJIHHOTO CEYECHHMs; IIMPHHA pedpa TaBpOBOTO U JBYTABPOBOTO
CEUYCHMUI;

b, b’f - LIAPUHA IIOJKH TaBpPOBOIO M JBYTAaBPOBOI'O CEYEHUH COOTBETCTBEHHO B
PAaCTSIHYTOM U CKaTOM 30HAX;

h - BbICOTa NpAMOYTOJILHOI'O, TABPOBOI'0 U IBYTaBpOBOT'O CG‘-ICHPIIZ;

hf, hf' - BBICOTAa IIOJKM TaBPOBOIO M JBYTaBPOBOI'O CEUEHUI COOTBETCTBEHHO B
PacCTSIHYTOM U CKaTOM 30HAX;

a, a' - pacCTOSIHUE OT PAaBHOJEHCTBYIOLIEH YCUIIMI B apMaType COOTBETCTBEHHO S 1 S’
10 OnpKaiieil rpaHd CeueHMs;

h(., h'p - paboyast BbICOTa CEYCHHUSI, paBHAsI COOTBETCTBEHHO /-a U h-a’;
X - BBICOTA CKaTOH 30HBI OCTOHA; x
¢ - OTHOCHUTEIbHAS BBICOTA C)KAaTOM 30HBI O€TOHA, paBHAs ';-zu ;

Sw - paCCTOAHUC MCIKAY XOMYTaMU, USMCPCHHOC 110 AJIMHEC 3JICMCHTA,

€() - DOKCLUEHTPUCUTET NPOAOIBHONW CHJIBI N OTHOCHUTENBHO ILIEHTpa TAKECTH
IIPUBEICHHOTO CEUEHUS, ONIPENEISIEMBIN C yUETOM yKa3zaHui 4.2.6;

!

e, e - paccTOsHMS OT TOYKM MPWIOKEHHS TNPOAOIBHOM cuibl N 10
PaBHOJENCTBYIOIIEH yCUINN B apMaType COOTBETCTBEHHO S U S

[- MMPOJICT DJICMCHTA,

10 - pacucCTHasd [JIMHA 3JICMCHTA, IMOABCPrarouierocsd JEHUCTBHIO CXKMMAIOIIEH
HpOIIOJ'ILHOﬁ CHIJIBI;

i - paAnyC UHEPLMH MOMEPEYHOr0 CEYEHUs JIEMEHTa OTHOCUTENIBHO IIEHTPA TAKECTH
CCUCHUS;

ds, dsw - HOMHHANBHBIA JHAMETpP CTEPKHEH COOTBETCTBEHHO MPOJOIBHOU U
MOTIEPEYHON apMaTypHl;

As, A's - nno1aau ce4eHus: apMaTypbl COOTBETCTBEHHO S U S’
HDDHNI.I.I.I'IE‘HHEH W AKoNnord4Yeckan ﬁmnamncm, PHSMELLIE'HHE' pﬂlﬂ'lﬂ!ﬂbl
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Asw - TJOWIAAb CEYEHHUS XOMYTOB, pPACIOJIOKEHHBIX B OJHOM HOPMAalbHOM K
MPOJIOJIBHOM OCH 3JIEMEHTA IIOCKOCTH, EPECEKAIOIIEN HAKIIOHHOE CEUECHHUE;

Ws - KOOQPUIIMEHT apMHUPOBAHUS, OTPEENIIeMbIil KaK OTHOIIECHUE IJIOMAAN CEYCHUS
apMatyphbl S K TUTOIIA/IA TMOMIEPEYHOT0 CEYCHUS dlIeMeHTa bhp 6e3 yueTa CBECOB CIKATBIX
U PACTSHYTHIX MOJIOK;

A - uiomaaes Bcero 6eToHa B MONEPEYHOM CEUCHHH;

Ap - maomanb ceyeHnss 0€ToOHa CKATON 30HEL;

Apt - TUIOIIANIb CEUeHUS OETOHA PACTAHYTON 30HBL;

Ared - nnomaab NIPUBEIEHHOTO CEYCHUS 3JIEMEHTA;

Aloc - omans cMATHS OETOHA;

I - MOMEHT MHEPIINH CEYCHHsI BCETO OETOHA OTHOCHTENBHO LIEHTPA TSKECTH CEUCHUS
DJICMCHTA;

Lyeq - MOMEHT HHCPpLUHU MMPUBCACHHOTO CCUHCHUA 3JICMCHTAa OTHOCUTCIILHO €TO LCHTpa
TAXKCCTH,

W - MOMEHT COMMPOTUBJICHUA CCUCHUA DJICMCHTA IJIA KpaﬁHero pPacCTAHYTOr'O BOJIOKHA.

KittoueBbie c10Ba: OCHOBHBIE pacYeTHBIE TPEOOBAHUS K OCTOHHBIM U KeJIe300€TOHHBIM
KOHCTPYKIIUSM, MaTepUANIbI Ui OETOHHBIX H KEJIe300€TOHHBIX KOHCTPYKIIUH,
KOHCTPYKTHUBHBIC TPEOOBaHUSI K OETOHHBIM U KeJIe300€TOHHBIM KOHCTPYKITUSM, pacdeT
OCTOHHBIX H KEJIe300€TOHHBIX JIEMEHTOB 10 TIPOYHOCTH
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