Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

OPIIEHA OKTAEPbCKO¥ PEBOJIIOITUY BCECOIO3HBIHN
TOCYIJAPCTBEHHBINA ITPOEKTHO-U3bICKATEILCKHH
A HAYYHO-MCCJIEJOBATEJIbCKUY UHCTUTYT
9HEPTETUYECKHWX CUCTEM M 3JIEKTPUYECKHUX CETENA
(QHEPTOCETBITPOEKT) MUH3HEPTO CCCP

IIOCOBHUE
I10 ITPOEKTUPOBAHMUIO CTAJIBHBIX
KOHCTPYKIIUM
OIIOP BO3IYIIHBIX IMHUHU (BJI)
3JIEKTPOIIEPEIIAYM
1 OTKPBITBHIX PACTIPETETUTEIBHDBIX

YCTPOMUCTB (OPY)

ITOICTAHIINU HATIPSI2)KEHUEM CBBIIIIE 1 KB
(x CHulI I1-23-81%)

YmeepotwcoeHo
npukasom 9Hepz2ocemwbnpoekma
om 24 utoHAa 1985 2. Ne 422

MockBa
LleHTpanbHBIA UHCTUTYT TUIIOBOTO IIPOEKTUPOBAHUS

1989

PekoMeHI0BaHO K UM3[0aHUIO HAYYHO-TEXHUYECKUM COBETOM
JHeproceTbspoekTa Muusnepro CCCP.

ComepKUT pPEeKOMeHOalluu II0 pacyeTy KOHCTPYKIIUN OIOp U UX
3JIEMEHTOB U IPUMeEPHI pacyeTa.

IIpu no/1b308aHUU ITocobuem Heobxo0umo ydyumbleamsp
ymeepicOeHHble U3MEHEeHUsA CMmpoumesbHblX HOPM U Npasusa Uu
2ocy0apcmeeHHblX  cmaHoapmos, nybjaukKyemvie 8  JHCYypHaA/e
«BoasremeHnb cmpoumenvHoli. mexHuku», «COOpPHUKe Uu3MeHeHUull K
cmpoumesibHbiM HOpmam u npasuaam» I'occmpoa CCCP u
uUH@opmauyuoHHoMm ykKazamesne «l'ocy0apcmeeHHble cmaHOapmol
CCCP» I'occmaHdapma CCCP
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INIPEIACI/IOBHUE

Hactositmiee Ilocobue pa3paboTaHO C IeJIbl0 KOHKpPEeTH3alluu
oCcHOBHBIX mnoyioxxeHun CHwull I1-23-81* «CranbHbBle KOHCTPYKIHU»
IIPUMEHUTEJIbHO K IIPOEKTUPOBAHUIO CTaJIbHBIX KOHCTPYKIUU OIIOP
BO3AYIIHBIX  JIUHUU (BJI) 3JIEKTpollepenaydu u OTKPBITBIX
pacuopepmenuTenbHbIXx yCcTpoucTB (OPY) momcranuuii. Bce CChIIKU Ha
ykaszaHusa CHull [1-23-81* coenaHbl C y4€TOM UX U3MEHEHUU.

B TIlocobum copmepxkKaTCs TakKxXKe peKOMeHOalluu II0 pacydeTry
KOHCTPYKIIUU OTIOP U UX 3JIEMEHTOB, OTCYTCTBYyIoInre B CHull 11-23-81%*,
U IpUMePHl pacyeTa.

Pazpaborano CeBepo-3amafHbBIM OTHAEIeHHEM ODHEPrOoCEeThIIPOEKTa
Muuszepro CCCP (p-p TexH. HayK A.A. 3e8uH, KaH[. TeXH. HayK A.H.
KypHocos, naxenepsl E.M. byxapuH, 6.M. KaebaHos, E.H. KosabaHes,
H.T'. [Iadea, C.A. IIImuH).

1. OBIIUE 110JI02KEHHUA

1.1. IIpoekTupoBaHUeE CTaJbHBIX KOHCTpyKuuu omop BJI u OPY
cienyeT Ipou3BOOuTh B cooTrBeTcTBuUM co CHull [1-23-81%*, ¢ yuyeTom
pekoMeHpauuii PykoBomctBa u IlocoOusi, yKalaHHBIX B CIIMCKE
JIUTEPaTYyPHI.

[Tpu pacueTax KoHCTpyKIu# orop BJI 1 OPY Heo6X0OUMO YYUTHIBATh
TpeboBanuss CT COB 384-76 u CT C3B 3972-83.

Harpys3ku Ha KOHCTPYKIIUU OITPEeNesISiOTCS B COOTBETCTBUU C [7] u

[5].

1.2. KoscTpykmuu BeicOTOM pHo 100 ™M  pekoMeHOyeTcCs
IIPOEKTUPOBATh M3 OTKPBITEIX TOps4YeKaTaHBIX U  3aMKHYTHIX
MHOTOTpaHHBIX nOpoduner. KoOHCTpyKnuu chneumanbHbIx omop Bl
00JBIINX TePexX0omoB BeIcOTOU OoJiee 80 M momycKaeTcCs IPOEKTUPOBaTh
C IpUMeHeHueM OeCHIOBHHIX ropsdyenedOopMUPOBaHHBIX TPYO.

[IpuMeHeHHe OECIIOBHBIX Topsiuene@OpMUPOBAHHEIX TPYO B OPYTHUX
KOHCTPYKITUSX HE JONyCKaeTCs.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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1.3. OTpenbHbIEe 3JIEMEHTHI OMNOP, paboTalolue Ha pacTsIXKeHue
(OTTSI2KKM, TATHU, 3aTSAXKKHU), PEKOMEHAYETCS BBIIIOTHATH M3 CTAJIbHBIX
KaHaTOB UJIX U3 KPYTJIOM CTallu.

1.4. [Ipu npoekTupoBaHuM KOHCTPYKUuUU omnop BJI u OPY cnenyet
cobogaTh yKa3aHus [6].

IIns  3amuTel  OT KOPPO3UM  KOHCTPYKIMH C  OOJITOBLIMU
coemMHEHUsIMU (KpoMe COeOWHEeHUN Ha BBICOKOIIPOYHEBIX OOlTax), a
TakXke OOJITOB, TaeK U IIaiid pPeKOMEHOyeTcCs Tropsidyee ITMHKOBaHUE
METOLOM IIOTPY2KEeHUSA B paciuiaB. B OTHOeIbHBIX ClIy4YasiX OOIyCKaeTCs
IIPUMEHEeHNE JIaKOKPACOYHBIX ITOKPBLITUU, a [Jid KPeleXHBIX U3[eInun
- rajlbBaHMYECKOe ITMHKOBaHME. [Ipu 3KOHOMHWYECKOM OOOCHOBAHUU
OOIIyCKaeTcs IIpUMEeHeHHe aTMochepo- U KOPPO3UOHHO-CTOUKHUX
CTaJleu.

OTTSIXXKKM U3  OIMHKOBAHHBLIX  CIIMPAJbHBIX  KAaHATOB U3
BLICOKOIIPOYHOM TIPOBOJIOKM CJiedyeT, KpoMe TOro, IIOKpPHLIBATh
3alIUTHOHN 3JIEKTPOTEXHUUYECKON cMa3kou (33C).

TexHu4yeckue TpeOOBaHUS K KQUECTBY IIOKPHITUS METOOOM TOpPsYero
IUHKOBaHUS, IIpaBujla MPUEMKHU M METOObl KOHTPOJISA CTaJIbHBIX OIIOP
BJI u OPY npusenensl B OCT 34-29-582-82, KpenexXHbIX U3OEIUN - B
OCT 34-29-566-82.

2. MATEPHUAIJIDBI [1J1d )
CTAJIbHBIX KOHCTPYKIIUHN
U COEIUHEHHUN

2.1. B 3aBUCHUMOCTH OT CTEII€HU OTBETCTBEHHOCTU KOHCTPYKUIuu BJI
u OPY, a TakzKe yCIOBHM 3KCIIyaTallid OHU Pa3deIsioTCS Ha YeThIpe
TPYIIIIEL.

PekoMeHmanmmy 0O ONPUMEHEHHUIO MapOK CTajid, IIPEeOJIOKEeHHBIX B
Ka4yeCTBe OCHOBHBIX, [JIS1 CTAJIbHBLIX KOHCTPYKOuu BJI u OPY, BXxogsiux
B 9TH T'PyHOOB], B 3aBUCUMOCTH OT pPaCUYeTHOU TeMIlepaTyphl pauoHa
CTPOUTEJILCTBA ITPUBEEHHI B Ta0. 1.

Tadonuma 1
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Mapka cTanu

TOCTumu TY

KaTteropus ctanu npu
pacdyeTHOU TeMIiepaType
parioHa CTPOUTENBLCTBA,

°C
40>t | b0 >t
t=-40 > -50 > -65

BCt3cm; BCT3I'ic

0912C

0912C; 10T'2C1

16T2A0

BCt3ch
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gvicomotl bosee 60 m

TY 14-1-3023-80

I'OCT 380-71*

TY 14-1-3023-80

I'OCT 19281-73*

['OCT 19282-73*

['OCT 19282-73*

TY 14-1-3023-80

I'OCT 380-71*
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I'pynna 1. CeapHble cneuuaabHble onopsl 60abWUX Nepexodos

15

15

15

15

I'pynmna 2. CeapHble onopbsl BJI He3agucumo om HanpsxceHus BJI (3a
uckK/arueHuem onop boabvwux nepexodos), ceapHbvle 0Nopbvl OWUHOBKU
u noo suvikarwdyameau OPY He3asucumo om HanpsceHus OPY,
csapHbvle onopsl nod obopydosaHue OPY HanpsoceHuem 500 kB u
60s1ee, a makoice cneyuaibHble 0nopbl 60AbWUX Nepexo0os8 2pynnbl 1

npu omcymcmaeuu c8apHblX coOeQuHeHUlU



http://www.complexdoc.ru/ntd/482361
http://www.complexdoc.ru/ntd/482361

Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

KaTteropus ctanu npu
pacdyeTHOU TeMIiepaType
parioHa CTPOUTENBLCTBA,

Mapka cTanu I'oCT unu TY °C
t=0 50 | Des

BCt3nc TY 14-1-3023-80 62 - -

I'OCT 380-71* 62 - -
09ra2c TY 14-1-3023-80 6 12 150
09r2cC; 1012C1 'OCT 19281-73* 6 12 150

['OCT 19282-73* 6 12 150
16T2A0 ['OCT 19282-73* 6 13 15
18T'mic 'OCT 23570-79 + - -
18T'cn 'OCT 23570-79 +5 - -

I'pynma 3. CeapHbie u 601moavlie onopsl nod obopydosaHue OPY do
330 kB 8xatou. (Kpome onop nood 8vlKAouameau), a makice
KOHCMpPYKUUU 2pynnsl 2 npu 0mMcymcmaeuu c8apHblX cOeOUHeHUl

BCt31cC
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KaTteropus ctanu npu
pacdyeTHOU TeMIiepaType
parioHa CTPOUTENBLCTBA,
Mapka cTanu I'oCT unu TY C

40>t | -50 >t

t=-401 50 | >-65

0912C TY 14-1-3023-80 6 6 7 unu
12

0912C; 10r2C1 I'OCT 19281-73* 6 6 7 unu
12

['OCT 19282-73* 6 6 7 unu
12
16T2AQ ['OCT 19282-73* 6 7 unu 12 9
18T'ic I'OCT 23570-79 +5 - -

I'pynma 4. CeapHble u 601mosbie KOHCMPYKUUU KabeabHblX KAHA/108,
demasau nymetl nepekamku mpaHcphopmamopos, mpansvl, 1€CMHUUDbIL,
o2padicoeHusi, 0epadsl u Opyaue scnomoaameibHble KOHCMPYKUuu

OPY u BJI
BCT3kn TY 14-1-3023-80 2 - -
I'OCT 380-71* 2 - _
BCt3cm; BCt3l'mc |TY 14-1-3023-80 - 5 5
I'OCT 380-71* - 5 5
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KaTteropus ctanu npu
pacdyeTHOU TeMIiepaType
parioHa CTPOUTENBLCTBA,

Mapka cTanu I'oCT unu TY °C
40>t | -50 >t
t=-401 50 | >-65
18T'ic I'OCT 23570-79 - + +

O6o3HaveHus, npuHsimole 8 mab. 1:

a - B palioHaXxX CTPOUTEJIbCTBA C pacyeTHOU TeMIiiepaTtypou -30 °C >t
= -40 °C npuMeHsTh TOJIIUHY He 6osiee 10 Mm;

0 - B palioHaX CTPOUTENILCTBA C pacyeTHOM TemiepaTtypou -50 °C
> t = -65 °C mpu TonuHEe ITpoKaTa He Oonee 11 MM momyckaeTcs
IIPUMEHSTh CTajlb KaTeropuu 12;

B - IDUMEHATH TOJIEKO OJIA OIIOPHBIX IIJIUT 6aI_T_IMaKOB,’

3HaK «+» O3HayaeT, YTO KaTeropuio CTtaau U TpeOoBaHUS K HeH
yKa3bIBaTh B IPOEKTE HE CIENyeT;

3HaK «-» O3HayaeT, 4YTO [aHHYI MapKy CTaJli B pauoHe
CTPOUTEJIBCTBA C YKa3aHHOU pacyeTHOU TeMIlepaTypou IPUMEHATh He
ciepnyer.

[IlpuMedaHUud: 1. PacueTHas TeMIepaTrypa palioHa
CTPOUTENBCTBA IPUHUMAETCS B COOTBETCTBUH C YKa3aHUEM II. 2.2.

2. O603HaYeHUss MapoOK CTasu, rmocraBisieMon mo TY 14-1-3023-80,
OaHbl OJI TPYIII NPOYHOCTHM 1 M 2, KOTOpHIE CIeOyeT yKa3hlBaTh B
3aKase.

3. Ilpumenenue yrinepoguctou ctanu no I'OCT 380-71 gonyckaeTcs
TOJIBKO TIPA HEBO3MOXKHOCTH IOJIydeHUS MapoK CTaau 1o 1Y
14-1-3023-80.

4. VYKa3aHHBIe KaTerOpUU CTajil OTHOCATCA K (PACOHHOMY U
JINCTOBOMY IIPOKaTy TOJIIIMHONW He MeHee 5 MM U K KPYTJIOM CTalu
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KaTteropus ctanu npu
pacdyeTHOU TeMIiepaType
parioHa CTPOUTENBLCTBA,

Mapka cTanu I'oCT unu TY C

40>t | b0 >t

t=-40 > -50 > -65

nuamMeTpoM He MeHee 12 mwm. [Ipu TomnmuHe (HaCOHHOTO U JIMCTOBOTO
IIpoKaTa MeHee 5 MM IIpUBefeHHBIe B Tabnulle MapKH CTalu
IIPUMEHSAIOTCSI 0e3 TpeOOBaHUM MO yHapHOM BS3KOCTHU. 3a TOJIIUHY
dbaconHoro mpokaTra cjiefyeT IPUHUMATL TOJIIUHY IIONKH. Mapku
KPYTJIOM CTald U YCJIOBUS UX IIPUMEHEHUS B OTTAXKKaxX OIOop
npuBeneHs B 11. 2.11 u Tab. 4.

5. IlpumMeHeHHe KpyrJjiOM CTajld OUaMeTpoM MeHee 12 MM
OOIlyCKaeTCs TOJIBKO OISt cnaboHarpyKeHHBIX 3JIeMEeHTOB
KOHCTPYKLUYU I'PYIIIIHL 4.

6. Mapku cTtanu Oasi OecCIIOBHBIX ropsdyenedOopMUPOBAHHBIX TPYO
cienyeT IPUHUMATL B COOTBETCTBUU C yKa3aHueM 1. 2.3.

[Tpu TEeXHUKO-9KOHOMHYECKOM OOOCHOBAaHMU MHOMYCKAeTCsS TaKXkKe
HMCIIOIb30BaHUE OPYTUX MApPOK CTaJd B COOTBETCTBHU C Tabm. 50* [1]
B 3aBHCHUMOCTH OT TPYHON KOHCTPYKIIMM M pacyeTHON TeMIlepaTyphl
KJIMMATUYECKUX PaliOHOB CTPOUTEJILCTBA.

Isi OTTSAXKEeK M3 KPYIJIOM CTajld yKa3aHUus [0 IIPUMEHEHUI0 ee
MapoOK npuBeneHH BII. 2.11.

B paiioHax c pacyetHOU TeMmiepartypou -40 °C >t = -45 °C B
KOHCTPYKIUSAX OIIOP C COeOUHEHMSMM Ha OonTax (Ipu OTCYTCTBUU
CBapKH) OONyCKaeTCs MPUMEHEHHNEe YTJIOBOTO M JIUCTOBOTO IIpOKaTa U3
yriaepoguctou ctajnu Mapok Ct3 u 18Imic.

2.2. ITpu BeIOOpPE MapoK CTaJIl 3a PacUYeTHYI0 TeMIIepaTypy palioHa
CTPOUTENLCTBA TPUHUMAETCSI:

onst ormop BJI 1150 kB u Gomee, a TakXe MO/ OIOP OOJBIINX
IepexoaoB (He3aBUCUMO OT HampsizkeHuss BJI), mms omop OUIMHOBKHY,
OIIOp IOJ BHIKIIOUaTenu M obopymoBaHume OPY Hanpsxenumem 1150
KB u Oomee - Temneparypa Haubojiee XOJIOOHOW ISATUOHEBKH C

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ob6ecrieuerHHocThIO 0,98 o rp. 20 Tabnuusl «TeMmepaTypa HapyXKHOTO
BO3OyXa» [4];

OJIS BCEX OPYTrUX KOHCTPYKLMM (He3aBUCHMO OT HampsizkeHus BJI
u OPY) - Temmeparypa HauOojiee XOJIOOHOM TISITUOHEBKH C
ob6ecrieuerHHocThIO 0,92 1o rp. 21 Tabnuuw «TeMmepaTypa HapyXKHOTO
Bo3ayxa» [4] unu pacdeTHas TeMIlepaTypa KJIMMaTU4YeCKUX PallOHOB
CTpoOUTENbCTBa o Tabn. 50* [1].

2.3. s OeCHIOBHBIX ropssuenedopMHUPOBAaHHEIX TPyO,
PEKOMEHOOBAHHBEIX K IIPUMEHEHHWI0 B CIIEIIMAIbHBIX OMOopax OOJIbIINX
IIePexXomn0B, HE0OXOAUMO IIPUMEHSTE CIIEAYIONIUe MapPKU CTaJIu:

B KJIMMaTH4YeCKHX paloHaX CTPOUTENbCTBA C  pPacCyYeTHOHU
temneparypou t = -40 °C - wmapky 20 mo I'OCT 8731-74 c
OOTOTHUTEBPHLEIM TPeOOBaHUEM K yoapHOU Ba3KocTu He MeHee 30 [1x/
cm? npu temneparype MuHyc 20 °C;

B paliOHax CTPOUTENbCTBA C pacyeTHOU TeMIiiepatypou -40 °C>
t = -50 °C - mapky 09I'2C mo I'OCT 8731-74* ¢ HONOJIHUTEIBHBEIM
TpeboBaHMEM K yOapHOU BA3KOCTH He MeHee 40 JZ[}K/CM2 npu
TeMHe]%aType munyc 40 °C mpu TONIIMHE CTeHKU TPYOR 1o 9 MM u 35
[x/cMm” - mpu TonmuHe cTeHKH 10 MM u Gonee unu mapky 16I2A® no
TY 14-3-829-79;

B paliOHaX CTPOUTEJIbCTBA C pacyeTHOU TeMiepartypou -50 °C >t =
-65 °C- mapky 09I'2C o TY 14-3-500-76.

2.4. Jlutele geTanu caenyeT NPOEKTUPOBATh U3 YIJTIEPOLUCTOU CTajlu
Mapok 35J1 u 45J1, ymoBmeTBopsomux TpeboBauusM nns II umm II1
rpynm otinuBokK 1o 'OCT 977-75%*.

2.5. i1 cBapKu CTaJIbHBIX KOHCTPYKIUU cllegyeT IIPUMEHSThb
MaTepHasbl, COOTBETCTBYIOIIHE MaTepHaly CBapUBaeMbIX 3JIEMEHTOB
u obecrieuynBalomne TpeOyeMble CBONCTBA CBApPHBIX COEOUHEHUN U
Ha[JieXkalllyl0 TEXHOJIOTUI0O UX  BBIIOJHEHUS. PeKoMeHOyeMble
MaTepuanabl OJIg PYYHOM CBapKM M yKa3aHUS N0 UX IIPUMEHEHUIO
IIpUBeAeHb B TaOI. 2.

B crnyyasix TIpUMeHeHUsT MEeXaHM3UPOBAHHBIX CIIOCOO0OB CBapKU
cienyeT PYKOBOICTBOBATHCS YKasaHUAMU Tabn. 55* [1] u Tabm. 1 [2].

TabOnuia 2
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Tunel
['pynma PacuetHasn
o - 9JIEKTPOLOOB
KOHCTPYKLUU | TeMIlepaTypa parioHa | Mapxka cranu (o TOCT
o tabm. 1 CTPOUTENBCTBAa, °C 946—7-75)
t=-40 BCt3cm; D42A; 346A
BCt3I'ic
1 t =-65 09I'2C; 10T'2C1 |946A; 350A
t =-65 16I2A0 950A; 960
t=-40 18I'c;; 18I'mc;|242
BCt3cno
246
BCTt31mc
2,3
-40 >t = -65 09I'2C; 10T'2C1 |946A; 350A
-40 >t =-65 16I2A0 I50A; 360
t=-40 BCT3kn 242; 946
4 -40 >t = -65 BCt3cm; D42A
BCt3I'ic
D46A
18I'ic

2.6. JIns1 OONTOBBIX COEOUHEHUMN CJeOyeT MPUMEHSTh CTajlbHbIE
OonThl M TauKu, ymoBieTBopsiomue TtpeboBanusaM ['OCT 1759-70%*.
Bontel cnegyer HalHadaTh mo Tabm. 3 u I'OCT 15589-70%, I'OCT
15591-70*%, TOCT 7796-70*, TOCT 7798-70%, a mpu oOrpaHuYeHUU
medopmanuu coeguaeHui - 1o [OCT 7805-70%*.
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TexHOIOrn4yeckKue Tpe6OBaHI/IH II0

YcnoBusa npuMeHeHUSA TOCT 1759-70%

pacuyeTHas KITACC
TeMIepaTrypa YCIIOBUS OOTIOJIHUTEIbHEIE| MapKa
% MTPOYHOCTH N
parioHa paboTH BUIOBI UCIILITAHUM| CTaIn
(10 TAOI.
CTPOUTENBCTBA, 00JITOB 1 (10 Tabm. 10) 00/ITOB
OC _

B KoHCcTpyKuuax onop BJI u OPY BrIicoTOM 10 100 M

t=-40 Pactsaxenue| 4.6; 5.6 IToz. 1 ITo
WUJIN Cpe3 Tabm. 1
4.8; 5.8 To xke
To xe
6.6 "
35
-40 >t = -65 To xe 4.6; 5.6 [To3.1u 4 ITo
Tabm. 1
4.8%; 5.8* IToz. 1
To xe
8.8 [To3.3u 7
35X;
38XA
Cpes 4.8; 5.8 [Toz. 1 ITo
Tabm. 1

B kKoHCTpYyKIHuax onop BJI u OPY BeIcoTOM 60/1ee 100 m

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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YcnoBusa npuMeHeHU

TexHOIOrn4yeckKue Tpe6OBaHI/IH II0

I'OCT 1759-70%*

pacueTHas KITACC
TeMIlepaTypa YCoBUA | o opy [FOTIOTHATETIBHBIE| MapKa
paioHa paboThI (1[1)_[0 Ta6y. |PARE UCOBITAHUM| CTalu
CTPOUTENHLCTBA, 00JITOB 1 ' (10 Tabm. 10) 00/ITOB
OC -
t=-40 Pactsaxenue| 4.6; 5.6 [To3.1u 4 ITo
HUJIN Ccpe3 Tabm. 1
6.6 To xe
35
Cpes 4.8; 5.8 [Toz. 1 ITo
Tabm. 1
-40 >t = -50 |Pactaxenue| 4.6; 5.6 [To3.1u 4 ITo
HUJIN Ccpe3 Tabm. 1
8.8 [To3.3u 7
35X;
38XA
Cpes 4.8; 5.8 ITos. 1 ITo
Tabm. 1
-50 >t = -65 |PacTaxeHue 8.8 [To3.3u 7 35X;
UJTHA Ccpe3 38XA
Cpes 4.6; 5.6 [To3.1u 4 ITo
Tabm. 1
4.8%; 5.8* IToz. 1
To xe

°C.

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,
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TexHOIOrn4yeckKue Tpe6OBaHI/IH II0

YcnoBusa npuMeHeHUSA TOCT 1759-70%

pacuyeTHas KITACC
TeMIepaTrypa YCIIOBUS OOTIOJIHUTEIbHEIE| MapKa
% MTPOYHOCTH N
parioHa paboTH BUIOBI UCIILITAHUM| CTaIn
(10 TAOI.
CTPOUTENBCTBA, 00JITOB 1 (10 Tabm. 10) 00/ITOB
OC _

[Ipumeuanusa: 1. [Ipu 3aka3se O0OJITOB KJIaCCOB MPOYHOCTHU 6.6 u
8.8 cnenyeT yKa3blBaTh MapKM CTallu.

2. Ilpu 3aka3e 607TOB KjaccoB mpouHoctu 4.8 u 5.8 Heo6xomuMo
yKa3bIBaTh, YTO IIPUMEHEHNE aBTOMATHOM CTaJIM HE JONyCKaeTCs.

3. Ilpu 3aka3e OoOaTOB KijiaccoB 1mpouHoctu 4.8, 5.8 u 8.8,
TIOoAJIeKaIlNX ITMHKOBAHUIO, HEOOXOIHNMO YKa3bIBaTh, YTO IIMHKOBAHUE
OOJIZKHO ITPOU3BOAUTHCS C 00s13aTeJIbHBIM 00€3BOMOPaXKBAHUEM.

[Io cormacoBaHWI0O C 3aBOOOM-U3TOTOBUTEIEM pPEKOMEHOYETCH
npuMeHeHue OOJTOB C yKOpodeHHOU pe3nboi mo OCT 34-13-021-77.
BonTel cnegyeT Ha3HavaTh C KPYITHBIM IIIaroM PEe3bOHI.

[IpuMmeHeHne GOJITOB C IIOATOJIOBKOM M C Pe3b00il [0 T'OJIOBKU HE
OOIyCKAeTCH.

2.7. Tavku cnepyet npuMeHsaTb no I'OCT 5915-70* u mo I'OCT
15521-70: pinsg 601TOB KJIacCoOB mpo4YHOCTH 4.6, 4.8, 5.6 u 5.8 - rauiku
KJIacca IIPOYHOCTH 4; OJisi 60JITOB KJIaCCOB MPOYHOCTH 6.6 1 8.8 - rauiku
KJIaCCOB IIPOYHOCTH COOTBETCTBEHHO 5 M 6. ['aliku OONXKHBEI OBITH C
KPYITHBIM IIIaTOM Pe3bOHI.

2.8. [l1a#ObI MOIKHBLI IPUMEHSITHCS:

miockue - mo 'OCT 11371-78* u3 ctanu mapku BCT3kmn2 mo I'OCT
380-71%;

npyxuaHble - 110 'OCT 6402-70%, TAXKejble UM HOpPMAaJIbHBIE U3
ctanu Mmapku 651" - mo 'OCT 1050-74.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[ITuHKOBaHUE TMPYXKUHHBIX IMai0 [OOMXKHO MPOU3BOOUTHCS C
o0sizaTenbHBIM OOe3BomopaxkuBaHueM. OIMHKOBaHHBLIE IIPYKUHHBIE
IIafObl MOIXKHBI YOOBIETBOPATh TpeboBanusam [OCT 6402-70%*.

2.9. OdyapmameHTHBIE (aHKepHBIE) 00nMTH U U-0Opa3Hble OONTHI OIS
KpeIlJIeHUs OTTAXKEeK ClelyeT IIPOEeKTUPOBaTh B palioHaX C pacyeTHOM
TeMIepaTypou:

t = -40 °C - u3 cranu mapku BCt3cn2 mo I'OCT 380-71* unu, mpu
COOTBETCTBYIOIlIEM 000CHOBaHUHU, U3 cTanu Mapok 09I'2C-2 u 10I'2C1-2
o 'OCT 19281-73%;

-40 °C >t = -50 °C - u3 cranu mapok 09I'2C-12 u 10I'2C1-12 mo
'OCT 19281-73;

-50 °C>t = -65°C - u3 ctanu Mmapok 09I'2C-8 u 10I"'2C-8.

[Ipu pacyeTHOU TeMIepaType palioHa cTpouTenbCTBa -50 °C >t =
-65°C Hu3KonerupoBaHHbie cTanu Mapok 09T'2C-8 u 10I'2C1-8 monXKHBI
HMEeTh yOapHYyI0 BA3KOCTb He MeHee 30 ,]1}1</CM2 IIpu TeMIlepaType
ucneiTaHusa Mmuayc 60 °C.

s 2HOJIyquI/m rapaHTHPOBAHHOM yOapHOHU BA3KOCTU He MeHee 30
[x/cM® OonThl C OuaMeTpoM pe3bObl CBeIIIE 30 MM OOIIyCKaeTcs
TIOOBEPraTh CleAylollel TepMruYeckor oOpaboTKe:

HOpMaJn3alliy - C fUaMeTPOM pe3bObl 40 56 MM BKIIIOY.;

TEPMUYECKOMY YJIYUIIEHUIO - C AUaMeTPOM Pe3bOnl CBHIIIIE 56 MM.

TepMmuueckoii 00paboOTKe HOOMYCKaeTcs IOOBepraTh KaK TI'OTOBHIE
U3Ienus, TaK ¥ UCXOOHBIM MaTepuall.

IInsa ¢dyHmaMeHTHBIX ¥ U-00pa3HbiXx 00JITOB pe3bba AozKHaA OBITH C
KPYITHBIM ITIarOM.

2.10. laviku gnsa dyHgaMeHTHBIX 1 11-00pa3Hbix OOITOB AUaMETPOM
mo 48 MM crnemyeT IPUMEHSITh 1151 00JITOB U3 CTaIu MapoOK:

BCt3cn2 - knacca nmpoyHocTtH 4 o tabmn. 2 TOCT 1759-70%;

09r2C-2, 091r2C-12, 091r2C-8, 10r2Cc1-2, 10r2C1-12, 10r2c1-8 -
KJjlacca MMPOYHOCTHU He HuxkKe 5 nmo Ttabn. 2 TOCT 1759-70%*.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Faviku Onst pyHgamMeHTHBIX M U-oO0pa3HbIXx 00JITOB muameTpoM 48
MM U MeHee cnemyeT npuMeHsATbh mo ['OCT 5915-70%, pns 607TOB
ouameTpoMm cBhiie 48 Mm - mo I'OCT 10605-72*, a m3rotaBauBaTh
M3 CTajJId TEX Ke MapoK, YTo U OONTHl. ['aiKu clemyeT NMPUMEHSTH C
KPYITHBIM IIIarOM Pe3bOHL.

2.11. [Ina rubKux 371eMeHTOB OIIOp (OTTSI2KEeK, BAaHTOBBLIX TPaBepPC)
peKoMeHOyeTCsd  TPUMEHSTh  CTaJlbHbIE CIiMpajbHBIE  KaHaTH
(packpyuuBawIIuecs uin HepackpyduBawmuecs) mo 'OCT 3063-80,
['OCT 3064-80 u3 OLMHKOBAHHOMW IIPOBOJIOKM BBICHIENM MapKU OJId
CPEeOHUX WU XKECTKHUX arPeCCUBHBIX YCIIOBUU PaOOTHI.

OumHKOBaHHAsI ITPOBOJIOKA [JII XKECTKUX arpeCcCUBHBIX VCJIOBUHU
paboTel Ha3HavaeTcs Ot BJI, coopyKaeMbIX B paiOHaX COJIEHBIX 03€D,
MOPCKOTO ITOOepPexkKbsi, XUMUYECKUX NPEAIIPUITUN U B APYTUX PalioHaAX
C TIOBBIIIIEHHOM CTEIEeHbI0 aTPECCUBHOCTU CPEIHI.

Il omop c Kene300eTOHHLIMU CTOMKaMM, 3aejlaHHbLIMHA B T'PYHT,
OTTSI2KKU IOOITYCKAeTCS BHIIOIHSTh U3 KPYTJIOW CTalu, MapKd KOTOPOM
crenyeT IMIPUHUMATH 110 Tabi. 4.

TabOnuia 4
KaTeropus cTanu IIpu pacyeTHOU TeMIiepaType
Mapka palioHa CTPOUTENbCTBa, °C
p TOCT
cTanu
-40 40 >t=-50 | -50 >t =-65
BCt3cn 380-71* 5 - -
BCt3I'mic 380-71* 5 - -
09r2C 19281-73* 12 12 -
10T2C1 19281-73* 12 12 -

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KaTeropus ctanu Opu pacuyeTHOU TeMIlepaType

alioHa CTPOUTENLCTBa, °C
Mapka p P

CTalln

rocr

-40 40 >t=-50 | -50>t=-65

[IpuMmeuyaHue. 3HaK «-» O3HA4aeT, YTO JAHHYK MapKy CTajd B
palioHe CTpPOUTENbCTBA C YKa3aHHOUW paCyeTHOU TeMIepaTypou
IIPUMEHSTH He CJlefyeT.

2.12. Mapku IpUMEHSEeMOW CTajlld U TIPYIObl IPOYHOCTU 1o TY
14-1-3023-80, Kmacchl IPOYHOCTU OOJITOB, THUIILI 3JIEKTPOMOOB I
CBapKHW, a TaKxXe [OOIOJHUTEJIbHbIe TpeOoBaHUS K IOCTaBISE€MBIM
crtanu, OonTraM, KaHaTaM ClIeOyeT yKa3blBaTh Ha dYepTexkax KM
(koHCTPYKUMHU MeTannndeckue), KM]I (KOHCTPYKIIMU MeTalJIndeCcKue,
OeTarupoBKa) CTAJIbHBIX KOHCTPYKIIMYA U B JOKYMEHTAIlMU 110 3aKasy.

2.13. dusnyeckue XxapaKTEPUCTUKN MaTepHUaioB IIpuBeneHkb B Ta0II.
63 u 64 [1].

3. PACUETHBIE
XAPAKTEPUCTUKH
MATEPUAJIOB 1
COEOIVHEHUMA. VYET
YCJIOBUM PABOTHI 1
HA3SHAYEHUA _
KOHCTPYKIIUM

PACYETHBIE XAPAKTEPUCTHUKHA

3.1. PacueTHbIe COIIPOTUBJIEHUS MNpPoKaTa U TPYO, CBApPHBIX U
OOJITOBLIX COEOUHEHUM, OTJIMBOK [JIs1 PA3JIMYHOTO BUOA HAIPSXKEHHBIX
COCTOSIHHMM, pacCyeTHhIe COIPOTUBIEHUSA PACTAXKEHUIO CTaJIbHBIX

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KaHaTOB U pyHOaMeHTHHIX (aHKEPHBIX) O0JITOB ClIeAyeT OMPENENsTh I10
pasnm. 3 [1].

PacueTHBIE CONPOTHUBIIEHUS PACTSIXKEHHIO, CXKATHUI0O U U3Irudy
KPYIJIOM CTajli MapoK, PEKOMEHIOBAHHBIX K HpPUMeHeHuio Tabi. 50
[1] mo TOCT 380-71* u T'OCT 19281-73*, ompemensitoTcsi mo TalII.
51 [1] Kak Ojns hacoHHOTO IIpoKaTa, MPH 3TOM 3a TOJMIUHY IIpoKaTa
IIPUHUMAETCS OUaMeTp KPYIrjIo# cTasu.

3.2. PacueTHOe CONpPOTHUBIIEHUE pacTsxkeHHi0 U-oO0pa3HBIX OOJITOB
IJIs1 KPeJIeHUs OTTSAXKEK OIop CIIeAyeT onnpenensaTs no popmyne (2) [1]
MUK 110 Tabi. 5.

Tadnuia 5
PacueTHoe compoTtuBnenue, Mlla (KPC/CMZ), PaCTSAKEHUIO
IuameTp U-o6pa3HbBIX O0JITOB U3 CTAJIM MAapPOK
0onTa,
MM
BCt3cn 0912C 10T2C1

21 - 32 165 (1700) 205 (2100) 210 (2150)
33 -60 165 (1700) 200 (2050) 200 (2050)

3.3. PacueTHBle COIPOTUBIEHUSA (YyCUIUS) PaACTAXKEHUIO OeTajieid
JIMHENHON apMaTyphl (TaaperoB, CKOO # [p.), MOPUMEHSIeMON B
KOHCTPYKILIUSAX OIIOP, CIeAyeT IpUHUMaTh paBHEIMU 0,8 MUHUMAIBHOTO
pa3pyuiamollero yCUius, rapaHTUPyeMoro Ojas Hux KaTanoramu BIIO
«Cor3zanekTpoceTsusonsauusa» MunsHepro CCCP. IIpu pacuyete 3TuX
meTarnel cnemyeT TaKiKe yYUTHIBaTh KO3(pPUIlMeHTH yCoBUM pabOThI
mo mo3. 3 tabin. 44 [1], npemycMOTpPeHHbIE MJIsI pPacuyeTa OTTSIXKEK U3
KaHaTOB.

VYET YCIIOBUH PABOTBI 1 _
HA3HAYEHUA KOHCTPYKIIUH

3.4. Ilpu pacyeTe CTaJIbHBIX KOHCTPYKLUN U COEOUHEHUU CledyeT
YYUTHIBATh KO3(DUIIMEHTHI:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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HaJeKHOCTHU 10 Ha3HAYEHUIO Vn;
HaOeXXHOCTHU Yy = 1,3;
yCJIOBUM PabOTHI Yc ¥ PaOOTHI COEIUHEHUS Vb.

[Tpu pacyete ctanbHBIX onop BJI u OPY koadpdpunreHT HameKHOCTU
10 Ha3HAQUYEeHUI yp IPUHUMAaETCs paBHEIM 1,0.

KoadduumeHT HageKHOCTU Yy = 1,3 yUYUTHIBAeTCS IIPU pacyeTe Ha
ITPOYHOCTh:

PaCTSAHYTBIX 3JIEMEHTOB U3 YTOJIKOB, IPUKPENJIIEMBIX OOHOU IIOJIKOU
0osiTaMu, B MECTaX UX KpemJjieHus - no ¢popmyie (6);

3JIEMEHTOB C YYeTOM XPYIKOT0 pa3pyuieHusd - no popmyne (118) [1].

KoadduiimeHTH yCI10BUi PpabOTH e TPUHUMAIOTCS 10 Tab. 6* u 44*
u opui. 4* [1].

[Ipu pacyeTe peTaner JUHEUHOUW apMaTyphl, IIPUMEHSIEMOU B
PacTSAHYTHIX O3JIeMeHTax KOHCTPYKLUUM, KO3(hOUIUEHT Yc ClIenyeT
Ha3Ha4vaTh B COOTBETCTBUHU C yKa3aHUsAMU 1103. 3 Tabs. 44* [1].

KoadduumeHT ycmoBuit paboTH yc mo mo3. 5 Ttabm. 6* [1] momxeH
VYUTHIBATLCS TaKXKe IIPU pacyeTe CTHIKOBBIX CBAPHBIX COEIUHEHUH
3aTsXKeK, OTTSXKEK, TSAT, IOABECOK, BHITTOTHEHHBIX U3 ITPOKATHOM CTAIH.

[Ipu pacyeTe Ha MNOPOYHOCTh PACTIHYTOTO IIosica I0 1. 4.2
Koo puiineHT yc onpenensercs no gopmyie (5).

KoadduiimeHTH yCioBuM pabOTH COeOUHEHUS Yp MPUHUMAIOTCS II0
Tabsn. 35* u . 15.14* [1] npu pacyeTe OOITOBLIX COEMUHEHUN.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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4. PACUET KOHCTPYKIIUU U
X 3JIEMEHTOB

OBIHIHUE I10OJIO2ZKEHHUA

4.1. Ctanbable KOHCTPYKIUU onop BJI u OPY cnepyeT paccuyuTeIBaTh
Ha yCTOWYMBOCTH B IIEJIOM; IIOAJIeXKaT IMPOBEPKE TaKiKe MPOYHOCTb U
YCTOMYUBOCTh OTHEJIbHBIX YaCTeN U 3JIEMEHTOB KOHCTPYKIIMM.

B HeoOxomuMbIx cny4dasx (ecnmm 1o [1] orpaHWYuMBaiOTCA
MaKCHMallbHble pgedopMaluy WM pPacyeT  BBIIIOJIHSIETCS  II0
omeopMHUPOBAHHON CXeMe) [OOJIKEeH BRIIOJHATLCA TaKXe pacydeT
nepeMelienuii. Ciy4yau, KOrja OTrpPaHUYMBAIOTCS MaKCHUMaJllbHbIE
medopManum U UX IIpeaenbHble 3HaYeHUs, ITpuBeaeHsl B 1. 15.12 [1].

4.2. PacueTHble CXeMBI U OCHOBHBIE IIPEOIIOCHIJIKYA pacyeTa gOJIZKHBI
OTpaXaThb [EeMCTBUTEJIbHBIE YCJIOBUS PAOOTHI CTAIbHBIX KOHCTPYKIIUH.
PacueT, KakK ITpaBUJIO, MOXKET BBIIOIHATHCS IO HegehOpPMUPOBAHHOMU
cxeMe (6e3 ydyeTa U3MEHEHUSI TeOMETPUY KOHCTPYKIINU IIPU OENCTBUUN
Harpy3ku). [lo medpopMupoBaHHOM cxeMe HeoOXOOMMO PacCUYUTHIBATH
KOHCTPYKIUY, pedopMallud KOTOPBIX CYHIeCTBEHHO BIHUSIOT Ha
pacipeneseHre yCUIUU B 3JIeMEHTaX, B YaCTHOCTHU CTOMKM OIIOP Ha
OTTS2KKaX, OOHOCTOEYHBbIe CBOOOOHO CTOSIINE OIIOPHI U3 THYTOTO
MHOT'OTPaAHHOT0 ITPOQUIIsi, OIOPH C TUOKOM (BAHTOBOM) TPABEPCOM.

4.3. TIpocTpaHCTBEHHBIE pelleTYaThle KOHCTPYKIMU CJIedyeT, Kak
IIPaBUJIO, PACCUUTHIBATh KaK €OUHBbIE IIPOCTPAHCTBEHHBIE CUCTEMBI B
KOMIIJIEKCe C ¢yHOaMeHTaMu U OCHoBaHueM. I[Ipu pa3pgesieHUu
IIPOCTPAHCTBEHHBIX CHUCTEM Ha OTHENbHBIE MJIOCKHME KOHCTPYKIIUU
clenyeT yUYUTHIBAaTh B3aUMOMIENCTBUE UX MeXKy COO0M U OCHOBAHUEM.

PacueTsl cienyeT BBIIIONIHATH, KakK IpaBuiio, Ha 9BM.

[Ipy TOPOEKTHUPOBAHUU ITPOCTPAHCTBEHHHIX CBOOOOHO CTOSIIITUX
QHKEPHBIX, YIJIOBBIX M KOHIIEBHIX OIIOP C MHEPEeKPEeCTHOU PEeIIeTKOu,
yCTaHaBIUBAaeMbIX Ha pa3fefbHble (PyHOAMEHTHI C BePTUKaAJIbHBIMU
cToiikaMu (rpuOOBUOHLIE, CBaliHbIe M OpP.), PEKOMEHIOYeTCsI B YPOBHE
Bepxa QyHOAaMeHTOB IIpeAycMaTpPuUBaTh PACIIOPKHU UK AuadparMbl o4
WCKJIIOUEHUS [OOIIOJIHUTEJIbHBIX YCHUJIMK, BBI3bIBAEMBLIX B3aWMHBIMU
IIepeMeINIeHusIMH Bepxa PyHOaMeHTOB.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Ipu OTCYTCTBUU PACIIOPOK YCUIUS CJIEAyeT OIPEeHessaTh C Y4eTOM
9TUX IIepeMeIlleHUN.

B omopax ¢ TpeyroJjbHOUM, PACKOCHOM UM MOJTYPACKOCHOU pelleTKaMu
yCTaHOBKA PACIIOPOK B YpPOBHE Bepxa (GYHOAMEHTOB 00si3aTesbHA IS
BCEX THUIIOB OIIOP.

4.4. Tlpu pacyeTe oOmHOp Ha OTTAXKKaX ClIeayeT OTTAXKKHA
paccMaTpuBaTh KaK pacTaXkUMble TUOKUe HUTHU. [[15 OMop, Y KOTOPBIX
BEpXHUE KOHIIBI OTTSIXKEK KpPeIlsITCs Ha BeICOTe He 0omnee 40 M,
OOTNYyCKaeTCsI YCUJIMSA B OTTSI2KKaX ONpefesiaiTh KakK B OJHOCTOPOHHUX
ruOKNUX CBSI3IX (HE BOCIIPUHUMAIONIUX CXKHUMAIOUIWNE HaIPsXKeHUs).
Heob6xoguMo y4YHMTHIBaTh, YTO (PaKTUUECKOe HadallbHOe (MOHTaXHOe€)
HaTsXKEeHNe OTTIKEK MOXKET OTIIMYaThCSA OT IPOeKTHOro Ha =20 %.

4.5. Tpyb6uyaTheie 3JIeMEHTHI OIIOP MHOJIXKHBEI OBITh pacCUUTaHBl Ha
pe30HaHC B BETPOBOM IIOTOKE B COOTBETCTBHUU C yKalaHuUAMM nm. 7.1 -
7.8 [8].

4.6. OnTuMu3sanus mapaMeTpoB ONIOP HOJIKHA BHIIOJIHATHCSA IIyTEM
9KOHOMUYECKOI'0 aHalu3a COOPYXKEeHUs B ILeJIoM, T.e. C Yy4eTOM
pacxomoB Ha 3akKpenjieHUusi B OCHOBaHUU. [1JIg IMIPOMEXKYTOUYHEIX OIIOP
ONTUMAaJIbHEIE I[IapaMeTphl HOOJIKHEL OIPEedesiTbCs U3 YCIIOBUA
MUHMMyMa PacXoOoB Ha eOUHULy OJIUHEL BJL.

HEHTPAJIbHO-PACTAHYTDBIE A
HEHTPAJIbBHO-C2KATDBIE 3JIEMEHTDI

4.7. PacyeT Ha TIPOYHOCTb 3JIEMEHTOB, IIOOBEPXKEHHBIX
IIEHTPAJIbHOMY PaCTSIXKEHUIO0 WU CKATUIO, CJIeAyeT BBLITIOJIHATD MO MIII.
5.1 u 5.2 [1]. I 351eMEHTOB, 0CIabJIeHHBIX OTBEPCTUSIMU, B OpMYyIIax
(5) u (6) [1] mom An crmegyeT HOHMMATh MEHBIIYI0 M3 IJIOIIagen
CeYeHUsI HEeTTO - [10 CeUeHUI0, HOPMaJIbHOMY K OCH, UJIM M0 «3UTr3ary»
(ueprt. 1).
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YeprT. 1. PacueTHBIE C€YE€HUS HETTO 10 CEYEHHIO, HOPMAJIBHOMY
K OCH, U II0 «3Ur3ary»

[Ipu  ompegeneHWM  pPaCyYETHOTO  CONPOTUBJIEHUS  (YCUIHA)
PaCTSIKEHUNIO CTAJIbHBIX KaHATOB OTTsIXKeK 1o m. 3.9 [1] Heobxommmo
VUYUTHIBATh KO3(MDDUIIMEHT yCIOBUM PabOTHI OTTIXKEK B COOTBETCTBUU C
yKazaHusamu . 15.4*% [1].

4.8. Pacuer Ha YCTOMYMBOCTH CIIJIOIIHOCTEHYATBHIX CXKaThIX
3JIEMEHTOB CJIedyeT BHIIOIHATH 110 . 5.3 - 5.5 [1].

4.9. CxaTbsle CTEpXKHU U3 OOUHOYHBLIX YI'OJIKOB (I10siCa U PaCKOCHI)
OOJIZKHEI, KaK IIpPaBUJIO, paCCYUTHIBATLCSI Ha YCTOUYUBOCTH C y4ETOM
SKCLEHTPUYHOI'O IPUJIOKEHHUS IIPOMNOJIbHBEIX Cujl. JlomyckKaeTcs
paccuYuThIBaTh 1%.4 KakK LIeHTPaIbHO-CXKaTkle 9JIEMEHTHI, a
SKCLEHTPUCUTET YUYUTHIBATh [OCPEOCTBOM YMHOXKEHUS pacCyeTHHIX
CXKUMAaIOUIUX YCUIUUW Ha KO3pPUUMEeHT am [OJid mosica U Od MO
packoca. YKa3aHus 10 OIIpeaeeHuI0 3TUX KO3PPUIIMEeHTOB MPHUBEdeHbI
B1. 15.10*% [1].

Koadduimerr o  cremyeT  y4ddThIBaTh  OOHOBPEMEHHO  C
KO3(hUIIUEHTOM Yc.

4.10. IIpu onpepneneHuu TUOKOCTEN A = lgff/i C2KATHIX U PACTAHYTHIX
CTepKHEeN M3 OJWHOYHBIX PAaBHOMOJIOYHLIX YTOJIKOB PACYeTHHIE [JINHBI
lef yronmkoB W uX paguyChl HHEPLUUH [ CleAyeT IPUHUMaTbh B
COOTBETCTBHUHU C YKalaHusAMMU 1. 6.1 - 6.7 u pa3g. 15* [1].

Psan cnydaeB, He oTpaxKeHHBIX B [1], mpuBeneH B Tabs. 6 u Ha 4YeprT.
2 (Ha cxemax y3Jbl KPEeIJIEHUS PELIeTKHU K MI0siCaM B CMEXHBIX I'DaHsAX
COBMEIIEHHI).

TabOnuia 6
SJIeMEeHTEL OII0p lef I
[Tosica o uepT. 2, a - 0 Im Imin
Packoctsr:
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 21

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

SJIEMEHTEI OII0P lef I
1o 4epT. 2,8, 2, 0 (packocu P1 u P2) %] imin
o 4eprT. 2,6, 8; uepT. 2,2, 0 (packoc P3) lg ix
Pacmiopkmn:
o 4epr. 2,4, 6, 2, 0 0,91¢ imin
IO YepT. 2,8 lc Imin
[ITpumeuvaHnue. lIpuBeeHHEIE PEKOMEHOALIUU II0 OIPENEJIeHUI0
lef u 1 Oy PacKocoB IO 4epT. 2,8 OTHOCATCSA K Cily4dalo, KOrga OOuH
packoc cxkaT, a APYTrou PacTSHYT.

[Tpu mpuKpeIieHHHd PAacKOCOB C IMOMOIIBI0 (paCOHOK KO3 PUIIMEHTHI
pacyeTHOU OJIMHBEI PACKOCOB HEOOXOOMMO OIIPEeNessiTh 10 IIpuMed. 2 K
Tabm. 15* [1].

Il7st 9JIeMEeHTOB IIIpPeHresiel pacyeTHBle OJIUHBL lef U PamuycCEHl
WHEePLUU [ clleqyeT OllpeneaTh KaK OJisi OCHOBHEIX PACKOCOB.

4.11. PacyeTHbBle [JIMHB [OUArOHAJIBHBIX IIepPEeCEeKaloIIUXCs
3JIeMEHTOB auadparMbl M3 OOUHOYHBLIX YTOJIKOB, €CIIM OOWH 3JIEMEHT
CXKaT, a OPYyrou pacTsAHYT, IPUHUMAaITCS PAaBHBIMU II0JIOBUHE OJINHEI
OuaroHajiv, a paCyeTHHIU paguyC UHEPLUUU I = imin.

Ecnu obOa smeMeHTa CxKaThl, pacdeTHas OJIMHA paBHA IOJIHOU OJIMHE
3JIeMeHTa, a I = ix.

4.12. Ilpu onpeneneHNN PaCYeTHHIX IJIMH 3JIEMEHTOB PEIIEeTKU OIIOoP
W3 OOWHOYHBIX PABHOIIOJIOYHBEIX YIOJIKOB M HUX pPaCYETHBIX PaguyCoOB
WHEPIIUU B CIy4dasiX, He pacCMOTpPeHHBIX B Im. 4.10 1 4.11, Heo6XoouMO
YYUTHIBATh CIEOYIOLINE YCIOBUS:

€ClI CTepzKeHb 3aKpeIljieH TOJIbKO II0 KOHIlaM, pacueTHas OJIuHa
MIPUHUMAaETCs PaBHOU reOMEeTPUYECKOU, a paCUEeTHHIN paguyC UHEPLUHU

I = imin;

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Yeprt. 2. CxeMbI MINPEHreILHON pPeIlleTKH

a - ¢ pacKpellJIeHMeM pacKoca U3 IJIOCKOCTU I'PaHU CpefHeU 4yacTu
OIIOpHI; 6 - 6e3 pacKpeIsieH!sI packoca U3 IJIOCKOCTU I'PaHu CpenHeln
YacCTU OMOpPHI; 8 - 6e3 nuadparMbl B CPeIHEN YaCTH OIIOPHI; 2 - C
poMOMYEeCcKOM pelreTdyaTod auadparmMoi B HUXKHEN YacTU OIMOPHL; O - C
TPEYTOJIbHOU penleTdyaTor quadparMor B HUXKHEN YaCTU OIIOPHI

eciu CTepXKEeHb UMeeT IIPOMEXKYTOYHEIE 3aKpenjieHus,
MIPENSTCTBYIOLIUE IIepeEMEIIEeHUSAM 3aKpenisieMbIX TOUeK B MJIOCKOCTHU
KaK OOHOM, TaK U BTOPOU MOJIKKW, pacyeTHasd [OJIMHA [PUHUMAaeTCs
paBHOU MaKCUMaJIbHOMY PAaCCTOSHUIO MeXOy 3aKpeIlIeHUusIMH, a
pacCYeTHHIN PaguyC UHEPLUU [ = imin;

€CJI¥ IPOMEXKYTOYHbIE 3aKpEeIeHUsl IPENsaTCTBYIOT IlepeMelleHUusAM
3aKpemisieMbIX TOYEK TOJIBKO B MJIOCKOCTH OOHOU IIOJIKH, pacyeTHasd
OJIMHa IIPUHUMAETCSI PaBHOU PpPaCCTOSHUIO MeX[Oy KOHIEBBIMU
3aKpemIeHusIMU, a paCYeTHBIY paauyC UHEPLUU | = ix;

eCliu OOHO IIPOMEXKYTOYHOE 3aKpeIlrjieHne IIPpEernsaTCTByeT
rnepeMernmieHni0 B IIJIOCKOCTH  TOJIBKO OOHOM TIOJIKKM U HOEIUuT
3aerHHﬂeMBIﬂ CTep2XKEeHb Ha Y4aCTKH HepaBHOﬁ OJINHEI, HeO6XOJII/IMO
BEITIOJTHUTE OB€ ITPOBEPKU YCTOfIqHBOCTH CTEP2XKHA:
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a) B IJIOCKOCTU HepaCKpEIJIEHHOU IIOJIKM, INpPUHUMAas pPacCdYeTHYIO
OJIMHY PaBHOU PaCCTOSTHUIO MEXAY KOHIIEBBIMU 3aKpEeNJIEeHUsIMU, IIpU
5TOM paCYeTHHIN PafuyC UHEPLUU [ = ix;

6) Ha [OJuHEe, paBHOM MaKCHUMaJIbLHOMY PACCTOSHUIO  OT
IIPOMEXKYTOYHOTO 3aKpeIIeHHUs 0 KOHIIEBOTO, ITPW 3TOM PaCUYeTHHIN
paguyc MHEPIUU i = imin.

4.13. TlpepgenbHble (MaKCHMallbHbIE) TMOKOCTH CXKATBIX 3JIEMEHTOB
npuBeneHbl B Tabn. 19* [1]. IlpemenbHble THUOKOCTU, PaACTSIHYTHIX
3JIEMEHTOB He [OJIXKHBLI NPEBHIIIIAaTh 3HAYEHUM, MPUBEOEeHHBLIX B Ta0II.
20* [1].

4.14. PacueT Ha YCTOMYUBOCTL COCTaBHBIX CXKATHIX CTEPXKHEN, BETBU
KOTOPHIX COeOUHEHHI IIJTaHKaMU UJIM pellleTKaMu, CJIeOyeT BBITIOJIHSATH
mo 1. 5.6 [1]. ITpu aTOM HambonbIIassi THOKOCTbL BCEIO CTEPXKHS A I
ceyeHUM TUIOB 2 u 3, Bxoasdiiasi B GopMynsl Tabmn. 7 [1], BeIUHCsAeTcsS
B COOTBETCTBUU C yKalaHusMmu . 15.5 [1]. Onsa ceyenusa tuma 1
ruOKOCTb Ay MOXKeT OBITh HaumeHa mo ¢opmyne (149) [1], roe b -
paccTosiHve MexXny ocaMu [-I 10sICOB.

[Ins1 CcOCTaBHBIX CTEpPKHEU CTyHeHYaTO-IepPeMEeHHOT0 Ce4YeHus,
BETBU KOTOPHIX COEOUHEHHl IIJTaHKaMH, 3HaUYeHUS BEeJIUYUH A1, A2, A3,
a Takxe n, nl, n2, n3, Bxoasamux B dopmynw (14) - (18) Tabm. 7 [1],
clenyeT OIpedensaTh O KaXKAoro ydacTKa IIOCTOSTHHOTO CEeYEeHUS U B
pacyeT BBOOUTh MaKCHUMaJIbHbBIE U3 3TUX 3HAUEHUMH.

[Tpu coequHeHUU BeTBel pelieTkaMu B popmynax (20) - (22) tabmu. 7
[1] 3HAueHHus ciaaraeMuix alA/Adl, A(al1/Adl + a2/Aq42) n al X2A/(3A4)
- TakKxXe cJjiefyeT MNOPUHMMATh MaKCHUMAJIbHBIMM U3 3Ha4YEeHUH,
oInpenesieHHbIX IJIsi y4aCTKOB IIOCTOSTHHOTO CeYEeHUS.

4.15. PacueT COCTaBHEIX 3JIEMEHTOB U3 YI'OJIKOB, IIIBEJIJIEPOB U T.II.,
COEOVWHEHHHBIX BIJIOTHYIO WUJIM 4Yepe3 MIPOKJIaJKU, CIeOyeT BBIIIOJIHATH
mo o. 5.7 [1].

4.16. PacyeT COeOUWHUTEJIbHLIX 3JIE€MEHTOB (MI/IaHOK, PEIIEeTOK)
IIEHTPAJIbHO-C3XKAThIX COCTABHBIX CTEPIKHEHN [OOJI2KEH BBIMTOIIHSATBHCS IIO
. 5.8%-5.10 [1].

4.17. PacyeT cTepXKHeU, IIpefHa3HAYEHHBIX [JI1 YMEHbBIIEHUS
pacYeTHOM OJIMHBI CXKAThIX 3JIEMEHTOB, CJIeOyeT BBIMOIHATH o m. 5.11

[1].
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PACYET 9JIEMEHTOB,
ITOOBEP2KEHHbBIX NEACTBHUIO
OCEBOMU CHJIbI C U3TUBOM

4.18. Pacuyer Ha MNOPOYHOCTh BHEIIEHTPEHHO CXKaThIX, CXKaTo-
n3rubaeMblX, BHEIEHTPEHHO PaCTSAHYTHIX ¥ PacCTIHYTO-U3rubaeMbIX
CIIJIOIIHOCTEHYATHIX 9JIEMEHTOB [OJI2KEH BBIIIOJIHATLCS IO IIH. 5.24%,
5.25u 5.28 [1].

4.19. OneMeHTH U3 OOWHOYHBIX YTOJIKOB (II0sica TpaBepC, CTOEK M
Op.), K KOTOPBIM HPUMBIKAIOT PACKOCHI, AOJIXKHBI PACCUYUTHIBATHCSA Ha
IIPOYHOCTh C y4YeToOM Hu3rubarolluxX MOMEHTOB OT BHEIEHTPEHHOTO
IIPUJIOKEHUS COCTaBIAIOIINX YCUJIUU B packocaxXx Nmd, HallpaBI€HHBIX
BOOJIb OCU Iosica. [Ipu KpemjleHMM pacKOCOB Ha CBapKe pacuer
BBITIOJTHSAETCS KaK PacCTIHYTO- MJIM CXKaATO-U3rMOaeMBIX 3JIEMEHTOB
OTHOCUTENIbHO I'JIaBHBIX IIeHTPAJIbHBIX OCel ceueHus OPyTTo.

[ITpu OONTOBBIX COEOWHEHUSIX pacyeT [0JI)KEH BBIMIOIHATHCSA IIO
ceyeHUO HeTTo. [Ipu pacyeTe MOXKHO II0JIL30BaAThCS CJIeOYIOLIEN
dopmyrno, uckoyalonie HeoOXOOUMOCTh ONpedeeHUs MOI0XKEeHUS
TJIaBHBIX II€HTPAJIbHBIX OCEM cedeHusi, 0CIIabJIeHHOTO OTBEPCTUSMU, U
MOMEHTOB UHEPIIUU CEYEHUSI HETTO OTHOCUTEIBHO 3TUX OCEMU:

= E + M"J'HJWH ~ fﬁ~ﬂxi) * M}w sz:'r.'«'.xz' B jm,,m.}?z‘)

o) LR,
A 14 - ¢
R I KL (1)
roe N - HOpManbHas Cujla B pacCMaTpPUBaeMOM CEUYEHUU;
An - MeHbIIasgd K3 OJOLMIaAeld HETTO YTrojKa - II0 Ce4YeHHUIo,

HOpPMaJIbHOMY K OCH TI05IiCa, UJIU M0 «3urlary» (cM. 4eprT. 1);

Mxn, Myn - usrubaroliye MOMEHTH OTHOCHUTEIIBHO OCeHd Xn U Yn
OT BHELIEHTPEHHOT0 IIPUJIOKEHUs yCUJIUHM, IepedaBaeMbIX
packKkocaMu, B CEYHeHUU, IPUMBIKAIOIIEM K Y31y CO CTOPOHHI
paccMaTpuBaeMOU HaHesu;

Ixn, Iyn, Ixn,yn - MOMEHTHI WHEPIMH CEUYEHHUsS HETTO YToJIKa,
HOPMAaJIbHOTO K €ro MHPOXOJIbHOU OCHU [Ixn, Iyn - MOMEHTHI
MHEPIUH OTHOCUTEJIbHO OCeH Xn, Yn; Ixn,yn - HEHTPOOEKHEBIN
MOMEHT HWHEPLUHU; OCH Xp U Yn HOPOXOOAT 4Yepe3 ILIEHTP

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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TSKECTU CEeYEeHUsT HEeTTO IlapalUIeJIbHO IIOJIKaM YroJikKa
(uepT. 3)];

Xi, Vi - KOOPOWMHATHEI TOYKH, B KOTOpOI;I OmmpenesIdioTCa HallpA2KEeHU A
B OCsAX Xn X yYn,

Ry - paCdeTHOE€ COIIPOTUBJIEHHUE.

3a TIIONMOXKUTEJIbHOE HalpaBlIeHWe OCed Xn U yn IIPUHATO
HaIlpaBlIeHUe OT O0YyIIIKa K IePhsM.

HpI/I ormpenesleHrnn MOMEHTOB Mxn n Myn B pacCMaTpuBaeMOM
cedeHrnun ciieayeT VY4UYUTHIBATh DpPacClipengejieHrue Y3JIOBOTO MOMEHTa
MexXKOy CMEeXHBIMH IIaHeJISIMH, KOTOpO€ IIPHMHHMMAETCAd IIO0 3aKOHY
pacipenesieHnsda MOMEHTa Hal OHOpOfI B JIBYXHpOHGTHOﬁ Hepa3pe3H01?I

O6anke (ueprT. 4):

Mxn = kszdjexj, Myn = kZdejeyj; (2)

roe k - OOJId Y3JIOBOTO MOMEHTa, BOCIIPHMHHMMdeMas IIaHeJIbIO, K
KOTOpOI:I OTHOCHUTCSA paCCMaTprUBaeMOe CeYeHue;

€xj, €yj - KOOPAWHATHI ITPUJIO2KEHU ST CUIIBI dej B OCsAX Xn 1 Yn.

n
%
e
) 4
4 2
i
- P = UeKmD MRMCECTI CONENUR
o HETUTID yeomD
%
7%
5 /5';'
L 4 =n
z7
27 <oy o
O A P | X
A LA AL ILIL, wx.x% i
“leq
Cor

Yepr. 3. K pacueTy yrosjika, ocjiadJiIeHHOT0 OTBEpPCTHSIMH.
IToJ1I02KeHHe KOOPAHMHATHBIX OCeH
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i S&itw i

Yeprt. 4. CxeMbl pacnpenejieHusi y3/I0BbIX MOMEHTOB IIOsica
MEeZKIOy CMEeZKHBbIMM IMaHeISIMH

a - o0e maHeIu IPOMEeXKYTOYHEIe; O - OJHA U3 MaHeJIeH HUXKHSIA

Bce BenmuuuHE (N, Mxn, Myn, Xi, yi) IOACTaBIAOTCA B dopmyiy (1) co
CBOMMHU 3HAKaMHU.

[IpopmonpHass cuima N cyuTaeTCsd IIOJIOKUTEJIbHOW, €eCJId OHa
BBI3LIBAET pacTsizKeHue. MoMeHT Mxn uinu Myn IOJIOKUTEJIeH, €CJIH OH
CXXUMaeT 00YIIOK.

3Hak m3rubamwlinero MoMeHTa OyJeT aBTOMaTU4YECKH Y4YTEH, €CJIA B
dbopmyny (2) BenuduHBl Nmdj, exj, eyj IOACTAaBUTh CO CBOMMU 3HAaKaMH,
Ipu 3TOM cuyia Nmpdj CUMTAeTCs IOJIOXKUTEIbHOW, €CIM OHa
HaIlpaBjieHa OT MAHEeNIW, K KOTOPOHM OTHOCHTCS pacCMaTpuBaeMoe
CeYeHue.

3HaveHuss N U Nmdj DOJIKHBI IPUHUMATHCS NPU OOHOM U TOM Xe
COYeTaHUU Harpy3o0K, JeNCTBYIOIINX Ha OIIOPY.

LIeHTPOOEXKHEI MOMEHT UHEPLUHU Ixn, yn MOXKET OLIThL ONPeesieH 110
TpubIuKeHHOU hopMyie

Ixn, yn = -abAnp, (3)

rge a, b - KoOOpaMHATHI IIeHTPa TSIXKEeCTH CeYeHUsI HETTO OTHOCUTEJILHO
oceut x2 u y2 (cM. 4epT. 3);

Ap - mjoumagb HETTO CEYEHUS, HOPMAJIBHOT'O K OCH II0sdCa.

[Ipu pacyeTe IPOYHOCTHU ITOSICOB CTOEK U TPaBepC, a Tak¥Ke OPYrux
3JIEMEHTOB, OC/IabJIeHHBIX OTBEPCTUSIMHU, B MeCTaxX ITPUKPEIIeHUS K
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HUM PacKOCOB KO3(OUIHUEHT YyCIOBUM pabOThl yc IIPUHUMAETCH
paBHEIM 1,0.

4.20. B KOHCTPYKIUSIX U3 OOUHOYHBIX YTOJIKOB C HE COBMEILEHHLIMUA
B CMEXHBIX T'PaHSAX y3JlaMU KpEeIlJIEHUS PacKOCOB IIPU OAWHAKOBOM
IIOTOHHOM JKECTKOCTH IIPUMBIKAIOIIUX K Vy3J1y mnaHeneu Ixm/Im =
Ix,m-1/Im-1 (Ix - MOMEHT WHepLUUu yrouka; Im - cMm. dept. 9* [1]), T.e.
KOTa y3JI0BOM MOMEHT OT CUJIBl Nmd pacupenenseTcs: IIOPOBHY MeXOy
IIPUMBIKAQIOIIMMK K Y371y IlaHEeJIsIMH, pacyeT PacTSAHYTOro Iosica Ha
IIPOYHOCTH OOIYCKAeTCSd MPOU3BOOUTE 110 (popMyJie

Nm/Anp < Rch. (4)

roe Nm - MaKCHUMaJlbHOE U3 YCUJIUM B [10sICE B IPUMBIKAIOIINX K Y31y
raHesnsax;

, < 9%
I:- —!
"i"’-l + Nm‘
1
kl B R
10z - 0,24) (5)
rge
=2
-'Ei' - OTHOCUTEJIbHBIN SKCHOEHTPHUCHUTET IIPUIIOZKEHHUA

cuJibl (OTHOCUTENILHO O0YIIIKA ITOSICHOT'O YTOJIKA);

Nmd - cocraBnsgmolass yCUJIUU B pacKocaX, IIPUMBIKAIOIIUX K
y3JIy, HalpaBJIeHHas BOOJIb OCH IIosica (IIpMHUMAaETCS
30€eCh CO 3HAKOM <ILJIFOC»);

CQ) - pacCCTodgHHUE IIO IIOJIKEe IIOSICHOI'O Yrojika OT O6YIJ.IKa oo
OCH OTBEPCTHA, Ha KOTOPOE€ NEHTPUPYIOTCA PAaCKOCHI,;

b - mmpHHa MOJKH IMOSICHOTO yroJiKa.

dopmymnon (5) [OMycKaeTCs IIOJIb30BaThCs, €CIH BBIMOIHSIOTCS
YCIIOBUS:

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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0,6

v

£ = 04; d/b < 0,27; Nmd/Nm =
0,5, (6)

roe d - fmaMeTp OTBEPCTHUS.

4.21. OneMeHTH, MMOOBEPXKEHHBIE CXKATWUIO U U3ruby B OOHOM U3
TJIaBHBIX MJIOCKOCTEM, MOXKHBI IIPOBEPSITHCSA Ha OOIIYI0 YCTOMYMBOCTH
KaK B IIJIOCKOCTH, TaK U U3 IIJIOCKOCTH u3ruoba.

B CKBO3HBIX CTEPXKHSX, BETBH KOTOPHIX COENUHEHHI PEIIeTKaMUu WU
IIJTaHKaMHU, [OOJIKHA TaKiKe IIPOBEPSTHCS YCTOWYMBOCTBH OTOEJIBHBIX
BeTBeH.

4.22. PacueT Ha 00IIyI0 YCTOMYUBOCTD B MJIOCKOCTU u3ruba OOJKeH
BHIMIOJTHATHCSA MO mm. 5.27*, 5.29 u 5.32 [1]. JIns paBHOCTOPOHHUX
TPEXTPaHHBIX CTEPXKHEM CKBO3HOTO CEYEeHMS SKCIEHTPUCUTET
pacCuuThIBAeTCS COTJlacHO yKasaHusaM 1. 15.6 [1]. Tlpu pacuerte
CTEepKHEUN CKBO3HOT'O CEYEeHHSs 110 I1. 5.27* 3HaueHue 3KCIIeHTPUCUTETA
B ciiy4dae OOJITOBBEIX COEOUHEHUM CleayeT YMHOXKaTh Ha KO3(pPUIrueHT
1,2 (cm. m. 15.7 [1]).

IIpu ompeneneHur OTHOCHUTEIbHOI'0 SKCIIEHTPUCHUTETA 10 (GopMyJie
(53) [1] MoMeHT wuHepHHMH CcedeHHs [ NOPUHUMAETCS PaABHBIM
pacyeTHOMY MOMEHTY WHEPIUH I4, YYUTHIBAIOIIEMY IIOOAT/IHBOCTH
pelLIeTKH, KOTOPHIM OIpenensaeTcs o popMmyrie

J?E[.Lj
2 a

o (7)

I, =4
roe A - moumiagb CeYeHHUs CTepKHS (CyMMapHas IUIolamb Ce4YeHUs
IIOSICOB);
| - pgnuHa CTepXKHS;

1 - Ko3dPUILMeHT pacueTHOM OJIUHEI;

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Aef - IpUBeQeHHasA THOKOCTE CTEPKHSA, oNpenessieMas 1o popmynam
tabmn. 7 [1] c yueTom ykalanuu m. 15.5 [1].

PacueT Ha 0OIIYI0 YCTOMYUBOCTH U3 IIJIOCKOCTH M3TrH0a BBITTOTHSIETCS
cornacuo om. 5.30 - 5.32 [1].

[Ipu pacyeTe TMPUBEOEHHONM THUOKOCTU COCTABHBIX CTEpXKHEU
CTYIeHYaTOo-IIepeMeHHOTr0o ceueHus 1mo ¢popmynam tabsn. 7 [1] cnemyeT
PYKOBOICTBOBAThLCA TaKXKe yKasaHusaMu . 4.14.

4.23. TIpoBepka OTOENbHBEIX BEeTBEM BHEIEHTPEHHO CXKaThIX
CKBO3HBIX CTEpXKHEU C pelleTKaMM U IIJJaHKaM{ BHIIIOJIHAETCS B
COOTBETCTBUHU C yKaszaHuAMU 1. 5.33 [1] ¢ ydyeTOM OONOIHUTEIBHOIO
YCUIUS B BETBSAX OT U3rubarlnero MoOMeHTa.

[l HIapHUPHO OIIEPTHIX CTOEK OIIOPp Ha OTTAXKKaX ITOCTOSHHOTO
ceyeHUs uIrubarolluii MOMEHT M IIollepedyHass Ccuja [OOJIKHBI
omnpemensaThcs Mo gedopMupoBaHHOU cxeme mo 1. 15.8 [1]. IIpu sTom
pacyeTHBI MOMEHT MHEPLUU [ TOIEePEevYHOro CeYeHUs ONpenesieTCs
o ¢popmyrne (7).

Il CcTOEeK IepeMeHHOT0 CeYeHUs pacyeT CJieAyeT BBIIOTHSATH II0
medopMUPOBAHHOM cxeMe 1o 1. 4.24.

4.24. IIpu pacuete 1o medpOopMUPOBAHHON CXeMe CTOEK, TOKa3aHHBIX
Ha 4epT. 5 U 6, CTOMKa paccMaTpuUBaeTCsd KaK CTEepXKeHb KYyCOYHO-
IIOCTOSITHHOTQ ce‘-J)eHm{,_ COCTOALIMM K3 N y4YaCTKOB. Bce BHellHue
Harpy3KU P('), N yum (i) NIpUBedeHbl K TPaHUIlaM Y4aCTKOB (y3/1aM).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 30
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Yepr. 5. IIlapHHUPHO onepTasi CTOMKa KyCOYHO-IIOCTOSIHHOT O

®

ceueHHusi. CxeMa Harpy3oK U BHYTPEHHHX YCHTHH

PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
Ten.: +7 (495) 506-71-51, +7 {495) 506-78-57, infof@complexdoc.ru
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YepT. 6. YOpyro 3ameM/ieHHasi B OCHOBAHHH CTOMKA KyCOYHO-
IIOCTOSIHHOTO ce4YeHHusi. CxeMa Harpy3o0K H BHYTPEHHHUX yYCH/IHH

[ITapHUPHO OHOEPTHIM CTEepPkKEeHb (CM. dYepT. 5) MNOpencTaBiIseT
pacyeTHYIO CXeMy CTOMKHU OIIOPHI Ha OTTAXKKaX, YIPYro 3alleMJIeHHBII
B OCHOBaAHUM CTEpPXKeHb (CM. 4epT. 6) - pacCyeTHYI CXeMy CTOWUKH
CBOOOHO CTOSILIEN OTIOPHI.

PacyeT ymoOHO BBITIOJHSTH METOIOM «IIPOTOHKW» B TpHU 3Tama. Ha
IIePBBIX [BYX 9TallaX [OCJemoBaTelbHO Oy y37oB i = 1, 2, ..., n
onpenesnsoTcs u3rubaroImme MOMEHTEI M j 1 M ' | B CeUeHUSIX HUXKE U
BBIILIE y3JIa [ ¥ YTJIBI IOBOPOTA Pj CEYEeHUu 1 1o hopMyiaMm:

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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M’i = aiM™ i1 - bigi-1 - ci; (8)

MY =My - MO, 9)

i
=, t—— (M M)+ Ay,
[Pz [Pz—l EEEEI: i-1 z) [Pn (10)

B dpopmynax (8) - (10):

3- 2o,
@y = :
O (11)
N,
— "1 .
-E;'! -,
o (12)
_ O + AR
R —
O (13)
2
o =1+ 20
bRl (14)
roe li - OAWHA I-TO yYacTKa, PAcIOJIOKEHHOT0 MeXAy y3naMu i - 1 u
I;
Q", N'i - rorepeyHass W HOpMajlbHas CHJIBL Ha I-M Yy4YacTKe,
onpefeieHHbIe 10 HeJe(pOpMUPOBAaHHOU CXEME;
Ij - MOMEHT UHEPILUHU [-TO Yy4aCTKa;
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
" Ten. +7 (495) 506-71-51, +7 (495) 506-78-57, 33
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Afti - IpupallleHue CTPEeJIKM HadaJlbHOTO0 MCKPUBJIEHUS CTOWKU Ha
[-M y4acCTKe;
Ag@ti - IpupallleHHe yrja I0BOpOTa Ha4daJIbHOTO NCKPUBJIEHUS Ha I-M
y4acTKe;
Aty = EE sifl o il nﬁi_l]
750 ! I 1 (cm. uepr. 5); (15)
ﬁfﬁ = i _L E319] E—E"! -z —ﬂ:éi_ll
200 750 ! I fem. yepT. 6); (16)
Aipy = T n::c:-sTE—E"i - EOSE]
750 ! I ](cm. wepr. 5); (17)
A, = - |::c:usﬂ:—(g‘i - |::c:usE
750 { (cM. uepT. 6), (18)

roe & =11 + ... + lj - paccTtosuue ot y3na 0 go y3na i, ipu atoM {0 = O.

II71s1 cTepKHEW CKBO3HOT'O Ce4YeHUsI MOMEHT MHEePLUH i-T0 ydacTKa Ij
- IPUHUMAETCS PaBHBEIM pacyeTHOMY MOMEHTY UHepLUHU Idi, KOTOPBIU
omnpepnensieTcsd 1o gopmyne

jﬂ 2
f& = Jq! BTL::
& (19)
rge Ai - IIJIoIIIagb Ce4YeHUusd i-TO Y49aCTKa CTEePZXKHA,

34

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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B - koaddummenT, paBHbIM 1,0 mpu cBapHBIX U 1,2 mpu 6OJITOBBIX
COEeVHEHUSIX.

OcTanbHbBIe 0003HAYEHUS - CM. II. 4.22.
Veunusa Q' u NT i B popmymax (12) - (14) momKHBEI IIPUHUMATBLCS C

y4eToM 3HAKOB. [10I0KHUTeNIbHBIE HAIlPaBJIEHUS BHYTPEHHUX YCHIIUHI
OJIsI i-TO y9acTKa IT0OKa3aHbl Ha 4epT. 7.

Yepr. 7. Ilo10KuUTENbHbIE HANIPABJI€HUSI BHYTPEHHHUX YCHIHH

®opmynel (8) - (10) ompepensdaiOT m3rubalolliie MOMEHTHI U YTJIBI
IIOBOPOTa CeYeHUH B y3Jie i Uepe3 COOTBETCTBYIOIIME BEJIMYUHEI B y3/1€
i - 1. Insg Toro 4ToOBl HadaTh pacyer, HeO6XO)II/IMO Ha TEPBBIX OBYX
9Tamnax 3afaTbCsd 3HAaYEeHUsIMU M+0(1) ®0(1), Mt 0(2), 0(2) (HuxHUU
MHIOEKC B CKOOKax o003HavaeT HOMEP 3Tala pacyerTa).

OTU BEINYUHEBI IIPUHUMAIOTCA CII€OYIOIITUMU:

cxemMa Ha 4dYepT. b5: M+0(1) = M+0(2) = 0; @0(1), 90(2) -
IIPOU3BOJIbHEIE 3HA4YEHUs, IIpudeM @0(1) # ¢0(2) (Hanpumep, ¢0(1) =
0, 0(2) = 0,01 pan);

cxeMa Ha 4yepr. 6: M+0(1) M+0(2) - HpOI/I3BOJIbH]':>Ie 3Ha4YeHUs,
mprgem M1o(1) = MT0(2) (mampumep, MTo(1) = 0, MTo(2) = 200
KHXM);

00(1) = MYo(1)

35
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P oto@) = MTo(2)

+,

roe “P - KoaPUIIMEeHT NOJaTINUBOCTH 3a[eJIKu B OCHOBAHWM, PaBHBIN
YIJIy IIOBOPOTA, Pafd, OT EAUHUYHOTO MOMEHTA.

Pe3YHBTaT(_)|_M pacuerTa Ha NEPBHX [IBYX STalax SRIIOTCH SHATCHHS
MOMEHTOB M "' n(1) ©u M ' n(2) A y3ja n COOTBETCTBYIOIINE 3afaHHBIM
IlapaMeTpaM B HYJIEBOM Yy3JI€e.

dakTHYECKHe 3HAaYeHHs IapaMeTPOB B HYJIEBOM y3JIe OIIPedeIsioTC
10 cremyiomumM Gopmytam:

cxeMa Ha 4eprT. 5:

MTo = 0;
_ ;(13':%(:3 - Lan).
Po = Py i
#(1) ) (20)
cxeMa Ha 4epT. 6:
+ Ii + _ + :I
F_oagt TR ) 0{1y/
Mu - Mum + +  _ pr+ :
#i1) 1)
— +_
9y = Myo. (21)

Hcnonp3ysa 3Ha4YeHUA M+0 U @0, Ha TpeTheM I3Talle pacyeTa II0
dopmynam (8) - (10) ompepensioTcsa ¢akKTU4YeCcKue wusrubalomnme
MOMEHTHI M yIJIBI IIOBOPOTA 10 Ae(OPMUPOBAaHHOU CXEME.

36

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Tpupamienuss nporudoB Afi u mPOrudwl fi Y3JI0B ONPEHessiioTCs II0
dbopmymam:

2
Ay = gy Af +L{zﬂ‘f£1 + M7
6L, (22)

fi = fi-1 + Afi, (23)

PacueTbl ymoOHO BHIIONIHSATHL B TaOnMuuHOM ¢Gopme (CM. IPUMEPH
pacueta 4 u 5).

4.25. UsnoxenHas B I. 4.24 mMeToguKa pacyeTa OCHOBaHa Ha
KYCOYHO-JIMHENHOMN anmpoKCUMalumn SIIOPHI MOMEHTOB B
nedbopMUPOBAaHHOM COCTOSHUU. ECIU 4MCI0 y4aCTKOB He MeHee ISTH,
Takasl alllIPOKCUMallMsl NPaAKTUYECKH IIPUBOOUT K ITPEeHeOpeRkuMo
MaJIOU IIOTPEIIHOCTH.

4.26. PacyeT Ha yCTOMYUBOCTH CILJIOIIHOCTEHUYATHIX CTEPXKHEWU,
IIOABEPKEHHBIX CXKaTUI0 U u3ruby B OBYX TJIaBHBIX IIJIOCKOCTSX,
cienyeT BBINOIHATE 110 1. 5.34 [1].

CKBO3HBIE CTEPKHU, COCTOSAIIHAE U3 ABYX CIIJIONTHOCTEHYATHIX BETBEU
U IOOBEPXKEHHBIE CXKATUI0 U U3TUOy B 00€UX TJIaBHBIX IIJIOCKOCTSX,
Heo0X0MMO MPOBEPSATH Ha YyCTOMYMBOCTSD 110 1. 5.35 [1].

4.27. Ilpu pacyeTe CTOEK OIIOpP Ha OTTAXKKaX, COCTOSIIUX U3
YyeThIpeX BETBEH, B pPeXUMe «KOCOIO0 BeTpa» BeTpoBas Harpys3kKa
packKiagblBaeTCsl IO TJIAaBHBIM IIJIOCKOCTSIM. M3ru® B [OBYX TJIaBHBIX
IIJIOCKOCTSAX pacCMaTpUBaeTCs He3aBHUCHUMO, OOIOJIHUTEJIbHBIE YCUJIUSI
B BETBSIX OT U3rUOAIONIUX MOMEHTOB CYMMUPYIOTCH.

M3arubaroiye MOMEHTHI B KaXKIOM M3 TIaBHBIX MJIOCKOCTEM MOJIKHEI
onpenensaThbCcsa Mo gedhopMUpPOBaHHOU cxeMme (cM. . 4.24). HavanbHOE
HCKPUBJIEHHE CTOUKHU YYHUTHIBAETCS IIPU pacyeTe MOMEHTOB TOJIBKO B
OOHOM U3 TJIAaBHBIX IIJIOCKOCTEMN, B KOTOPOM M3rubarmInuii MOMEHT II0
HemepopMHUPOBaHHOU CXeMe MaKCHUMaJlleH.

4.28. PacyeT COeOUHUTEJIBHBIX IIJIAHOK MJIM pPELIeTOK CKBO3HEIX
BHEIIEHTPEHHO CXaThIX (CXKaTo-u3rubaeMblX) CTepXKHeH CclenyeT
BBITIOJTHATD 110 It. 5.9 1 5.10 [1] Ha GOnbINyI0 M3 ABYX IIOIEPEYHBIX
cun Q u Qfic (Q - dpakTuueckas, Qfic - YCIOBHasA IOIepedHasi CUIIA,
BBIYMCJIIsIeMasi 1o I. 5.8 [1]).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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7151 MIapHUPHO OIIEPTHIX CTOEK OIIOP Ha OTTSIXKKaX ITOCTOSHHOTO
ceuyeHusi (akKTUUYecKass TMomepedyHass cuja Q, omnpegensercs B
COOTBETCTBHUU C YKalaHusAMH 11. 15.9 [1].

[I719 CTOEeK IMepeMeHHOTro cedyeHHus (pakKTHUYecKas IoIlepedHas cuia
Q Ha i-M y4yaCTKe CTOMKH, PacIOJIOKEHHOM MeXnay y3jiamu i-1 u i (cMm.
yepT. 5 U 6), IpUHUMAETCSd PaBHOM MaKCUMaJIbHOM (1m0 abCOJIOTHOM
Benu4uHe) u3 AByX cun Qi u Qj-1:

Qi = Q"i + N'isin ¢j; (24)
Qi-1 = Q"i + N'isin ¢j-1, (25)
r. T. .
rge Q 1, N 1 - I‘IOl’IepeT{HaH %1 HOpMaHBHaﬂ CHUJIBI HaA 1-M y‘-IaCTKe,

ompeneeHHbIe 10 HegeopMUPOBAaHHOM CXeMe;

@i - yYrol TOBOpPOTa CedYeHHUsS B y3/e i, OINpedesieHHbIM B
COOTBETCTBUU C YKa3aHUAMU 1. 4.24.

IIpuMepsl pacueTa

IIpumep 1 (x m. 4.19). IIpoBepKa NPOYHOCTH PaCTSIHYTOTO MOsica
IIPH OJHO-00JITOBOM KPEeIlJIEeHUHN PAacKocoB (4epT. 8)

Ha ugeprTt. 8,a npencrasiieH oTcek onopkl BJI. Ilosica BEIIIOIHEHBI U3
paBHOMOJIOYHOTO yroaka 110 * 7.

B y35e 3 npoBepsieTcsa Ha NIPOYHOCTh PACTAHYTHIU IIOSIC B CEYEHUIX
1-1 u 2-2 (uepr. 8,6).

HopMmarnbHbIe CUIBI B CMEXKHBIX MaHensax 2-3 u 3-4: Nm = 250 kH,
Nm-1 = 230 kH.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 38
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a - cxeMa OTceKa OmHOpHI; O - y3en 3; 1 - TouKa IIPUJI0KEHUS CUJIBI
Nmd1; 2 - TodKa OIpUI0KEeHUsI CUIbl Nmd2; 3 - IeHTP TAXKECTH CeYeHUSI
HETTO

CocTaBnswoliie yCUIIWYM, IIepefaBaeMbBIX pacCKocaMU Ha IIOJIKU
IIOSICHOTO YTOJIKa BOOJIb €r0 OCU B COOTBETCTBUU C IIPABUJIOM 3HAaKOB,
W3JIOKEHHBIM B II. 4.19, paBHBHI:

B ceueHuu 1-1 Nmdl = 30 kH; Nmd2 = -10 kH;

B ceueHuu 2-2 Nmdl = -30 kH; Nmd2 = 10 kH.
PactaruBarwuiue ycunusa B cedyeHusx 1-1 u 2-2:
N1-1 =250 + 10 = 260 kH; N2-2 = 230 + 30 = 260 kH.

XapaKTepUCTUKH CeuYeHUs IOsICHOro yromka 110 ~ 7 6pyTro (110
TOCT 8509-72): A = 15,2 cm?; 20 = 2,96 cm; Ix = 176 cm®. [Tnomany,
3aHUMaeMble OTBGE)CTI/IHMI/I B CEYEHUU II0SICHOTO %/ronKa: A1 = 2,16 7
0,7 cM2 = 1,51 cm“;A=1,76 “ 0,7 cM2 = 1,23 cm”. ITnomanb ceyeHUSa
HeTTO MOSACHOTO yrojka Ap = 15,2-1,51-1,23 = 12,46 cM2. Martepuan
1osicoB - ctanbk BCt3cnd mo I'OCT 380-71, Ry = 235 MIla. PacyeTHas
TeMIlepaTypa paloHa nnpuMeHeHus t > -40°C.

OnpedeseHue HanpsadiceHus 8 moukax 1-3 ceueHus 1-1

KoopauHaTH IIeHTPa TIXKEeCTH CeUeHHUSI HeTTO OTHOCUTEJILHO OCeH X1
1 y1 (cM. gyeprT. 8,0):

X0n = Sy1/An; yon = Sx1/An,

roe Syl, Sx1 - cTaTU4YeCcKHe MOMEHTHI IIJIONIagHd HETTO OTHOCUTEJIbHO
oceu y1 U X1, KOTOpBEIE COOTBETCTBEHHO PABHHI:

Syl = Az0 - A1co1 - A26/2 = 15,2><2396 -1,51x6-1,23%x0,35 = 35,50
CM—;

Sx1 =Az0-A16/2 - Azco2 = 15,2><2396 -1,51x0,35-1,23x6 = 37,08
CM—;

x0n = 35,5/12,46 = 2,85 c™; yon = 37,08/12,46 = 2,98 cm.

OmnpepenuM 3HaYeHWE MOMEHTOB MHEPLUM OCJIaOJIEHHOTO CEeYeHUS
Ixn, Iyn, Ixn,yn OTHOCHUTEJILHO LIEHTPAILHEIX OCeU Xn U yn. IIpeHeOperas

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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MOMEHTaMM HWHEepPInHn OTBGpCTHI:I OTHOCHUTEJIbHO HMX COOCTBEHHBIX
IDEeHTPAJIbHBIX ocel, IIOJIYYUM:

Ixn = Ix + A(yon - 20)? - A1(yon - 6/2)? - A2(co2 - yop)® = 176 + A
15,2(2,98 - 2,96)° - 1,51(2,98 - 0,35)2 -1,23(6 - 2,98)° = 154,34 cm~;

Iyn = Iy + A(20 - Xon)* -AI(CO£ - xon)? - A2(xon - 8/2)% = 176 + 4
15,2(2,96 - 2,85)2 -1,51(6 - 2,85)°-1,23(2,85 - 0,35)2 = 153,51 cm 7,

roe Ix, Iy - MOMEHTHI UHEPIUU CedeHUus1 OPYTTO yrojika OTHOCUTEIIBHO
€ero IIeHTPaJdbHBIX OCel X-Xx U Y-y (O paBHO TMOJIOYHOIO
yromnka Ix = Iy).

KoopauHaTh IIeHTpa TSIKECTU CeUYeHUsI HETTO yrojiKka OTHOCUTEIBHO
oceu x2 u y2:

b

+(x0n - 6/2) = 2,85 - 0,7/2 = 2,50 cMm;
a=+(yon-6/2) =2,98-0,7/2 = 2,63 cM.
ITo dopmyre (3) Ixn,yn = -2,50%2,63x12,46 = -81,92 cm?.

Ions n3rubaromero MOMeHTa, BOCIIPUHUMAEMOro B y3jie 3 MaHeJsIbIo
3-4, monydeHHas U3 pacyeTa I0sica KakK ABYXIIPOJIETHON Hepa3pe3HOoU
0asiky IIpU MMOCTOSTHHOM MOMEHTE UHEPLUU (CM. YepT. 4), COCTaBIISIET

]

= m-1 =

_ 200
.fm +fm_1 200+ 230 _ 0,444,

OKCIIEeHTPUCUTETHI IPUJIOKEHUSA CUIBI Nmd1:
ex1l = -(yon - 6/2) = -(2,98 - 0,35) = -2,63 cMm;
eyl = (c01 - xon) = (6 - 2,85) = 3,15 cMm.
OKCIIEHTPUCUTETHI IIPUIIOKEHUSA CUIBI Nmd2:
ex2 = (c02 - yon) = (6 - 2,98) = 3,02 cm;

ey2 = -(x0On - 6/2) = -(2,85-0,35) = -2,5 cm.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IToncraBnsas 3HaveHust Nmdl, Nmd2, k, ex1, eyl, ex2, ey2 B GopMyIly
(2), mony4yum:

Mxn = 0,444[30(-2,63) + (-10)3,02] = -48,44 xkHXcwMm;

Myn = 0,444[30%3,15 + (-10)(-2,5)] = 53,06 kHXxcM.
KoopaouHaTel TO4eK -3 cedyeHUs MOSICHOTO yrojKa B OCSIX Xn U Yn:
x1 =11-2,85=8,15cw™m; y1 =-2,98 cm;
x2 =-2,85cMm; y2 =11 -2,98 = 8,02 cm;
x3 = -2,85 cMm; y3 = -2,98 cwm.

HanpsizkeHus B Toukax 1-3 ceueHus 1-1 onpegenum mo ¢opmye (1):

_ 260 (-4844)[153,51(2,98) - (-81,92)8,15]
12,46 154 3415351 - (-81,92)*
, 53,06[154,34 8,15 - (~81,92)(=2,95)]
154,34 15351 - (-8192)

)

= 2343 MIa < 235 M,

_ 260, (-4B44)[15351-802 - (-B192)(-2.89] ,
21246 1543415351 - (-8192)°
. 5306[154,34(-2,85) - (-81,92)8,02]
154.24-153.51 - (-8192)°

= 187 MIa < 235 MIa,

_ 260 (-4844)[15351(-2,98) - (-81,92)(-2.89)] ,
12,46 154.34-153,51 - (-81,92)2

, 5306[154,34(-2,89) - (-81,92)(-2,98)]

154.34-15351 - (-81,92)

3

= 207 MIa < 235 MIa.

OnpeodesieHue HANPAMCEeHUA 8 mMoyYkKe 2 cedyeHus 2-2

IHonss MOMeHTa, BOCOpUHUMaeMas B y3ie 3 IaHesbio 3-2:

" 250

I+l 200+ 250

]

=0556.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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B ceuennu 2-2 Benu4uHH X0n, YOn, Ixn, Iyn, Ixn,yn, ex1, eyl, ex2, ey2,
X2, Y2 UMEIOT Te XKe 3Ha4YeHUS KaK [0 BeJIMYUHEe, TaK U 10 3HaKy, 4TO
1 B ceyeHum 1-1.

3HauyeHUus Nmdi O nnaHnenu 3-2 B COOTBETCTBUU C ITPaABUJIOM 3HAKOB,
NPUHATHIM B 1. 4.19:

Nmd1l = -30 kH; Nmdg2 = 10 xkH.

HU3rubaroIiue MOMEHTEI B CeUEeHUU 2-2 mmaHenu 3-2:

Mxn = 0,556[-30(-2,63) + 10x3,02] = 60,62 kHxcwm;

Myn = 0,556[(-30)3,15 + 10(-2,5)] = -66,39 kHxcm.

HanpsizkeHue B TO4YKe 2 cedyeHHus 2-2, ompepenseMoe o dhopmyie
(1):

Ty

260 60,62[153,51-8,02 - (-8192)(-2.85)] ,

1246 154,34 15351 - (-81.92°
, (-6639)[154,34(-2,85) - (-81,92)8,02]

= 265,79 MIa = 236 MlIa.
16981,85

HeobxomuMo ycusieHue.

ITpumep 2 (x . 4.19). [IpoBepKa pacTAHYTOrO I10siCa Ha IIPOYHOCTH

B ceueHuu 1-1 naHenu 3-4 npuMepa 1 B ciiydae KpeljIeHUs OOHOTO U3
PacKocoB AByMsi O0JITaMU B COOTBETCTBUU C YePT. 9,a

XapaKTepHCTI/IKI/I CeédeHudg HETTO:

1}0 ceuenwuto 1-1 (uepr. 9,6): Ap = 15,2-1,56%0,7-1,76%x0,7 = 12,88
CM™;

1o ceueHuto 1-2 (mo «3ursary»): An = 15,2 + (5,7 -3,5)0,7-1,76%0,7
-1,56x0,7x2 = 13,18 cm?;

o ceueHuio 2-2: An = 15,2 -1,56%x0,7 = 14,11 cM2.

Hnoma%n

, 3aHUMaeMble OTBepCcTusaMHu B ceuenuu: A1 = 1,09 CM2; A2
= 1,23 cm”.

) PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Yepr. 9. K npumMmepy pacuera 2

a - cCxeMa KpemnjeHHus PacKocoB: 1 - ToOUKa NPUIOKEHUSI CUNTBI Nmd1; 2
- TOYKA IIPUIIOKEHUST CUITBI Nmd2; 3 - IIEHTP TSIKECTH ceueHus; o -
cxXeMa pacyeTHBIX CeYeHUU mosica

OnpedeneHue HanpsadceHulu 8 mouke 1 ceueHus 1-1

KOOp)II/IHaTbI IOeHTpPa TAXKECTHU CEYEeHUsA HETTO OTHOCUTEJILHO ocen X1
nyl:

Y = 15,2296 -1085-1230,35 _ 304 ot
12,58

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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_19,202,96-10%0,35-1,236
12,88

=Z28%cH

-ylil:u

MoOMeHTHI HMHepIHun CeYeHUusd HEeTTO:

Ixn = 176 + 15,2(2,89 - 2,96)% - 1,09(2,89 - 0,35)2 - 1,23(6 - 2,89)% =
157,13 cM;

Iyn = 176 + 15,2(3,04 - 2,96)° - 1,09(5 - 3,04)% - 1,23(3,04 - 0,35)* =
163 cm™.

KoopouHaThel IeHTpa TAXEeCTU CeYeHHs HEeTTO IIOSCHOTO YTOoJIKa
OTHOCHUTEJNIbHO oceu x2 u y2:a = 2,89-0,35=2,54cm; b = 3,04 - 0,35
= 2,69 cMm.

IE[GHTpOGG}KHbIﬁ MOMEHT uHepUuuu: Ixn,yn = -2,54%2,69x12,88 = -88
cM".

OKCIIEeHTPUCUTETHl NPUNI0XKEHUA CUNT Nmdl ¥ Nmd2 OTHOCUTEJIBHO
oceu Xn U yn:

exl =-2,54 cm; ey1 =5-3,04 =1,96 cm;
ex2 =6-2,89 =3,11 cm; ey2 = 2,69 cm.
H3rubaroiye MOMEHTHI:
Mxn = 0,444[30(-2,54) + (-10)3,11] = -47,64 xkHxcwm;
Myn = 0,444[30x1,96 + (-10)(-2,69)] = 38,05 kHXcmMm.

KoopauHatel TOUYKM I B OCAX Xp ¥ yn: X1 = 11 - 3,04 = 7,96 cM; y1 =
- 2,89 cm.

Hanpsxkenue B Touke 1 o ¢popmyre (1):

_ 260, (-47,64)[163(-2,89) - (-88)7,96]
12,88 15713163 - (-88)°

, 38,09(157,13-7,96 - (-88)(-2,8%)]

15713163 - (-88)°

]

= 216,% MIa < 235 MIa

OnpedeseHue HanpsadiceHus 8 mouke 1 ceyeHus 2-2

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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B ceuenun 2-2 uMeeTcss OgHO OONTOBOe OTBepcTHe. KoopaumHaTHI
IIEeHTPa TSIKECTU CeUYeHUsI HETTO OTHOCUTEJILHO OCcel X1 u y1:

_152-236-109"85

=253cm;
1411

‘TEI:E

_152-296-10%0,35

=316cm
1411

-)"?Elx

MoOMEeHTHI UHEPLINU:
Ixn = 176 + 15,2(3,16 - 2,96)% - 1,09(3,16 - 0,35)% = 168 cm?;
Iyn = 176 + 15,2(2,96 - 2,53)% - 1,09(8,5 - 2,53)% = 140 cm*.

KoopauHaTH IIeHTpa TAXKECTH CeYEeHHUsI HETTO OTHOCUTEJILHO OCeH X2
ny2:a=3,16-0,35=2,81cm; b=2,53-0,35=2,18 cm.

Ixn,yn = -2,81x2,18x14,11 = -86,44 cm?,

3HaueHusd u3ruOaloIMIMX MOMEHTOB B CcedeHuU 2-2 Te XKe, YTO U B
ceuenuu 1-1: Mxn = -47,64 kHXcm; Myn = 38,05 kHXcm.

KooppvHatel TO4KM I B OCAX Xp U yn: X1 = 11 - 2,53 = 8,47 cm; y1 =
-3,16 cm.

Hanpsizkenue B Touke 1 o ¢popmyie (1):

_ 250 | (-4764)[140(-316) - (-86,44)847] ,
14,11 168140 - (-86,44)*

, 38,0168 8,47 - (-86,44)(-316)]

168140 - (-6 44)°

|

= 1358 MIIa < 235 MIIa,

Tak Kak ImjIomiagb cedyeHuss An IO «3Ur3ary» OOJbIle, YeM II0
ceueHunio 1-1, mpoBepKa Mo ceueHuio 1-1 He TpebyeTcss. AHAIOTUYHO
IIPOBEPSIOTCS CXKaThIe IT0siCa U OAPYTUe 3JIEMEHTHI.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IIpumep 3 (x 1. 4.20). PacyeT Ha IPOYHOCTH I10sica o ¢popmyiie (4)
[ITpoBepuM Ha IIPOYHOCTh PACTSIHYTHIM MOSICHOM yrojyiok 110 ~ 7 B

y3ne 1 o ceyenuto 1-1 (gept. 10). Yromok u3 cranu mapku BCt3cmod
o 'OCT 380-71.

a) 4 Yaen 7

e
8 | -
=1 Nonat =21,
l'.r /
TS i{[{ v

! |

I N
S I .
% i '\\

[

| o

Yepr. 10. K npumMmepy pacdera 3
a - cxeMa OTCeKa OIIOpPHI; O - cXxeMa yCuinui B y3ne 1
CedeHue 110sica IIOCTOSTHHO 110 AJIVHE.
Ycunusa B naHenu HUXKe y3na 1: Nm = 250 KH; Nmd = 50 kH.

XapaKTepUCTUKHU CEYEeHHUS MOSACHOTO yroyika: A = 15,2 cm?; do = 2,16
cM; Ap = 15,2 - 2,16x0,7 = 13,69 cm?.

PaccTosiHue 1o monkKe oT 00yIlKa [0 lleHTpa OTBEPCTHusa c) = 5,5 cM;

£ =55/11=0,5.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[TpoBepuM BHITONTHEHHUE ycnoBu4 (6): 0,6 = 0,5 > 0,4; do/b = 2,16/11
= 0,196 < 0,27; Nmd/N = 50/250 = 0,2 < 0,5.

YcnoBue BHIIONHSETCS, TIO3TOMY IIPOBEPKA IIPOYHOCTU O (popmye
(4) momycTtuMa.

[To dpopmynam (5) HaxXOOUM:

1
100 0,54(0,5-0,24)

H ]

1

, 0518 o,
1538 +0,2

o = 250/13,69 = 18,26 kH/cm? = 182,6 MIIa < 235%0,84 = 197 MIla.

IIpumep 4 (x 0. 4.24). CTaTu4YeCKUU pacdeT o aedpopMHUPOBAHHOMN
cxXeMe IIapHUPHO ONEePTOM CTOUKM (CM. 4epT. D)

PaccmaTpuBaeTcss CTOMKa CKBO3HOI'O CeYE€HUs C [HapalyIeJIbHBIMU
[I0sICAaMU U TPEYTOJIbHOU pelleTKOu. [ITMHa CTOUKH, COCTOALIEN U3
IISITH CeKIni, cocTtaBinsieT 48 M. PaccTosiHre MexXKOy OCSIMH MOSICOB b =
1,54 M (ceuyeHre KBagpaTHOeE).

[Ipy cTaTUYECKOM pacueTe pacCMaTpUBAaeM CTOMKY KaK CTEpPXKEHb
KYCOYHO-TIOCTOSTHHOM JKE€CTKOCTH, COCTOSIIIIUM U3 IISITH Y4YaCTKOB,
TPaHUIIBI KOTOPBIX COBIIQMAIOT C TPAHUIIAMHU CEKITUH.

HcxomHble maHHBIE K pacyeTy MOMEHTOB MHEPIUM Y4YaCTKOB: [JIMHA
naHenen Im, OJIWHaA PaAcCKOCOB [4, CedeHUs MOSICOB M PacKOCOB
IpuBeAeHs B TabmI. 7.

MoMeHTH HHepIMM y4acTKOB [; ompepensiorcsa mo ¢opmyne (19).
Hamnpuwmep, gnsa 3-ro ygactka(i = 3):

A3 = 4x19,7 = 78,8 cm?;
o ¢opmynam taba. 7[1]:

o] =0 = 1O><2393/(1542><182) =231,6,- Ad1 = Ad2 = 2%x3,48 = 6,96
CM™;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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A[ﬂ+ﬂ] =?8,8[31’6 L R

Ay Ag 696 6,96
TabOnuiua 7
Home IInomans Ilnomans
p Yromnok Yromnok man ceuyeHusa
y4acTka |Im, cM|ld, cMm cedyeHusd
; mosica packoca 2 | packoca,
i Iosica, CM
CM
1 175 | 233 110 ° 8 45 " 4 17,2 3,48
2 182 | 239 125 " 8 45 " 4 19,7 3,48
3 182 | 239 125 " 8 45 " 4 19,7 3,48
4 182 | 239 125 " 8 45 " 4 19,7 3,48
5 200 | 252 125 " 8 50 "5 19,7 4,80

L7151 oCTalIbHBIX Y4aCTKOB CTOWKH 3HAUYEHUS BEJIMYHHBI

e

A ]
Ay Ay He mpeBbilaeT 715.

[To popmyne (21) [1] 1 B COOTBETCTBUM C YyKa3aHUSIMU 1I. 4.14

2
hg = 248 +715 =679
154

MoMeHT uHepLuu 3-TO y4aCcTKa

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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I3 = 78,8x107%x482%/(1,2x67,9%) = 3,28x1073
XKectkocTh npu usruobe
EI3 = 2,1x108%3,28x1073 = 6,89x10° kITaxm?.

XKectkocTtu npu u3rube i BCEX YYAaCTKOB CTOWKU IIPUBEEHBI B
Tabm. 8. B 9TOM ke Tabnuile IPUBEEHBl OCTaIbHbIE UCXOOHbIE JaHHBIE
K pacyeTy CTOMKHU HO OedopMHUPOBaHHOU cxXeMe: OJIMHA y49aCTKOB I,
3Ha4YeHUs HOPMAaJbHEIX N'; U momnepedHex Q'j CHUJI, onpefelleHHbIX 110
HenehOpPMUPOBAaHHOU CXEME.

B rp. 6 nmpuBeOeHBl 3HaYEHUS NpUpPALIeHWN CTPEJIKU HadajlbHOTO
HCKPUBIIEHUS CTOWKU, HaugeHHble Mo ¢dopmymne (15), B rp. 7 - 9 -
3HaYeHUs MapaMeTpoB daj, b; u cj, onpeneneHHeie mo ¢opmynam (11) -
(13).

B rp. 2 Tabn. 9 npuBeneHb 3adaHHbIE BHEIIHHUE y3JI0Bble MOMEHTHI,
B I'p. 3 - 3HauYeHUsd TMOpUpAIleHUN yrijla I0BOpPOTa HAYalabHOTO
WCKPUBJIEHUS, omnpeneneHHble 1Mo ¢opmyne (17); ocranmbHBle Tpadbl
copmepIKaT pe3yJibTaThl pacueTa II0 3TamnaM.

Ha arane | OBUIO NPUHSATO M+0(1) 0, ¢0(1) = 0O; Ha sTamne II -
Mt 0(2) =0, 90(1) = 0,01 pap (nepBas cTpoka rp. 4 - 7).

3HauYeHUSI MOMEHTOB UM YTJIOB IIOBOPOTA, HalleHHbIE PEKYPPEHTHO M0
dopmymnam (8) - (10), mpuBeneH BTp. 4 - 7.

Ha aTamne III npuHATO M+0 O a 3HaquHe ®0 HaI/I €HO 110 (bopMyHe

(20), B KOTOpOU 3HAYEHUSA Mt n(l) = Mt 5(1) u M 'ni2) = Mt 5(2)
B3SITHI U3 IIOCJIeIHEelN CTPOKU I'p. 4 u 6 Tabmn. 9:

@0 = 0 + 446,06(0,01 - 0)/(446,06 - 184,52) = 0,017055 pag.

[anbHelue BeIYMCIeHU B I'p. 8 - 10 BEIDOIHEHH! 110 ¢popmysiaM (8)
- (10).

[Tpupamienusi mporu6oB u mporudel (rp. 11 u 12) BEIYUCIEHHI 10
dopmynam (22) u (23).

TaOnuia 8

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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ngfl?a I EIix1073,| N, | Q" |Afix102, 4 bi, ci,
y : P kIMaxm™| kH | kH M L KHxM | kHXM
1 2 3 4 5 %) 7 8 9
1 7,0 603 1100(25,30 2,84 10,93596(7587,0]/205,28
2 11,0 689 1110{10,50 3,08 0,90560(11826|144,98
3 11,0| 689 1120|-7,30 0,14 1(0,90478/119281|-76,233
4 |11,0] 689 [1130/-24,70| -2,86 |0,90395|12032|-294,28
5 8,0 689 1140(-51,10] -3,20 10,94797|8961,8/-437,56
TabOnuia 9
Jtamn I Jtan 11 JTar
Homep M(i), A(ptixloz,
ysmal|kHxn| DA’ |ty L gi1)x10%, | M*i), |@i@)x102,| M, | MY, |eix1
KH XM pan KHXM pan KHXM | KHXM pa;
1 2 3 4 5 6} 7 8 9 10
0 0 - 0 0 0 1,0 0 0 1,70
1 0 -0,0431 |-205,28| -0,16225 |-281,15| 0,79371 |-334,68(-334,68| 1,46
2 0 -0,215 |-311,69| -0,78993 |-493,45|-0,039622 |-621,68|-621,68|0,48¢
r‘j\ PazHelleHHe peKnaKbl B 1OKMEHTAY W Ha calite
" Ten. +7 (495) 506.71-51, +7 (495) 506.78.57, 51
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Orar I Orar I1I oTar
Howmep M, A(p,,-,-x102,
yama i{kHXM|  pam | prt o0 oi1yx 102, | MY, |eiyx 102, | M, | MY, |eix1
KH XM pan KHXM pan KHXM | KHXM pa;
1 2 3 4 5 §) 7 8 9 10
3 0 -0,295 |-111,55| -1,4228 |-365,50| -1,0203 |-544,67|-544,67|-0,7 3¢
4 0 -0,228 |364,64| -1,4487 |86,648| -1,4709 |-109,47|-109,47|-1,48
5 467 -0,057 |446,06| -0,76397 |184,52| -1,0993 |467,00| 0,003 |-1,33

ITporu6 B BepxHeM IapHupe f5 = 0,893 cM ompepnesneH Mo pacyeTry
OTIUYHBIM OT HYJIA U COCTaBisgeT 3 % MaKCHMalabHOTO Iporuba. JTa
MIPaKTUYECKU [OIyCTUMasi HeBsI3Ka OOBSICHSIETCS TeM, 4YTO IIpU
pacdeTe CTOMKa pacCcMaTpuBajlaCh KaK CTep¥XKeHb, COCTOSIIINUN U3
CPaBHUTEJIbHO HeOOJIbIIOT0 YHCIa YYaCTKOB (MATH), B IIpefenax
KaXX[Joro U3 HUX 3II0pa MOMEHTOB IIpefaliojarajaach JUHEUHOU (CM. II.
4.25). HeBsi3Ky, ecnyu HeOOXOOMMO, MOXKHO YMEHBLIIUTb, YBEIUYUBas
YMCJI0O PaCUYEeTHBIX y4YaCTKOB (HampuMmep, pa3buB KaXKObI y4aCTOK
IIOCTOSSHHOU KECTKOCTHU Ha [Ba).

MakcumanbsHble ycunusa B rosice U u packoce D Ha i-M ydYacCTKe
OIPEHEeNsSIOTCS CIIemyoIuM 00pa3oM:

= % + ﬂ;
2 4
2]
Acosp

roe M - MakCuUMaJIbHBIU U3 ABYX MOMEHTOB: |M j| u |M+1'-1 |;

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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B - yrosi HakKJIOHa pacKoca Ha i-M y4dacTke (B mpuMepe p = 0,644).

Hanpuwmep, misa 3-ro ydyaCcTKa paccMaTpuBaeMOU CTOUKU M to =
-621,68 kHxM; M3 = -544,67 kHxM; N'3 = 1120 xH.

Ycunue B nosice U = 621,68/(2%x1,54) + 1120/4 = 481,8 kH.
ITo popmynam (24) u (25):

Q3 =-7,3 + 1120sin(-0,0073633) = -15,5 kH;

Q2 =-7,3 + 1120sin(0,0048972) = -1,82 kH.

Ycunue B packoce D = 15,5/(2%0,644) = 12 kH.

[IpoBepKa IIPOYHOCTH U YCTOWYMUBOCTHU IIOSICOB M PaCKOCOB
BBITIOTHSETCSI B COOTBETCTBUY C YKasaHusaMmu [1].

IIpumep 5 (xk m. 4.24). CtaTU4eCcKuM pacydeT 1o aedpopMUPOBaHHOU
cXeMe CTOMKHM, YIPYyro 3alleM/JIeHHOM B OCHOBaHUHU (CM. 4epT. 6)

PacueT cBemeH B Tabsn. 10 u 11, cTpyKTypa KOTOPBIX aHaJOTHYHA
CTpyKType Tabn. 8 u 9 u3 npumepa 4.

I'p. 2 - 5 Tabmn. 10 comepzKaT UCXOOHBIE MaHHBIE: OJINHY U JKECTKOCTh
y4aCTKOB, 3HaUYE€HUsI HOPMAaJIbHBIX U IOIIEPEYHBIX CHUJI, OIpelesIeHHbIX
1Mo HeaeOpPMUPOBAaHHOU CXEME.

B rp. 6 nmpuBeneHbl 3HaYEHUS MpPUPALIeHUN CTPEeJIKU HadajlbHOTO
HCKPUBJIEHHWSI CTOWKHW, HaupgeHHble mo ¢opmyne (16), B rp. 7 - 9 -
3HaYeHUs HapaMeTpoB di, bi u cj, onpenenersHele 1o ¢opmynam (11) -
(13).

B rp. 2 Ta6mn. 11 mpuBeneHbl 3afaHHble BHEITHNE Y3JIOBbIe MOMEHTHI,
B I'p. 3 - IIpUpallleHus yrijla II0BOPOTa Ha4YaJlbHOTO HCKPUBIIEHUS
CTOMKHM, onpeaesieHHbIe 110 ¢popMmyJie (18); ocTanbHbIe rpadbl cogepkaT
pe3ynbTaThl pacyeTa II0 dTallaM.

Taonuima 10

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Homep ELx103 N7, | Q% [Afix10%| | b, | ci
yqa?TKa k[laxm™*| KH | xH M 4| kHxwm|xHxM
1 3 4 5 6 7 8 9
1 4,5000| 185,00 |53,90(31,62| 0,45654 |0,99705|242,31|142,40
2 4,5000| 138,00 |46,40(29,39| 0,97384 |0,99660|208,56|132,56
3 4,8000| 99,70 |40,40(27,28| 2,0191 |0,99534|193,62|131,56
4 4,7000| 52,80 |35,90(25,18| 3,0718 |0,99251(168,31|119,15
5 5,5000( 14,70 |(13,90(12,33| 4,6493 |0,98577|76,087|68,136
6 2,0000| 8,82 |3,25|3,83| 1,8297 |0,99926|6,4984|7,7176
Taonuima 11
Otamn I Orarn II AT
Homep M(i), A(ptixloz,
y3na i |[KHXMm pan M+i(1), M+1_(1)' M+i(2), cpi(2)><102, Mt (pi><102, Afi
KHXM | KHXM | KHXM pan KHXM pan
1 3 4 5 6 7 8 9
0 - 0 0 200,00 1,0000 711,29 | 3,5565
1 0,06041 |-142,40(-0,11277|54,591| 1,3701 558,18 | 5,1609 | 20
r‘j\ PazHelweHne peknambl B JOKYMeHTax W Ha cailTe 54
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Otan 1 Otan II AT
Howmep M, A(p,,-,-x102,
ysna LiKEDOM) — PanIarhyy | MYy, (MY, |ei)x10%,|  M*i,  |@ix102,|Afi
KHxM | kKHXM | KHXM pan KH XM pan
1 2 3 4 5 6 7 8 9
2 0 0,16381 |-274,24|-0,62826|-81,008| 1,4908 412,96 |6,9081 | 27
3 0 0,23509 |-403,30|-2,0242 |-21,507| 1,0132 266,11 | 8,7778 | 39
4 17,30| 0,21790 |-533,32|-5,8980 |-35,162| -1,2142 112,89 | 10,760 | 48
5 (24,22| 0,25833 |-613,60| -26,643 |-43,804| -15,275 10,739 | 13,784 | 72
6 2,11 | 0,01217 |-621,24|-40,607 |-44,656| -25,269 |0,0078413| 13,942 | 29

[Tpu pacyeTax NIPUHAT KO3(PDUIIMEHT TOAaTINBOCTY 3al€IKHN

n=l

P =5x107 pan/(KHxmMm).

Ha asrane I 3agaemcsa M+0(1) =0, 0(1) = M+0(1)

-5 |

7 comepaT 3HAYeHUS MOMEHTOB U VIJIOB TIOBOPOTA,
OoIpenensoTCsa PEKyPPeHTHO o dopmynam (8) - (10).

®

PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
Ten.: +7 (495) 506-71-51, +7 (195) 506-78-57,

= 0; a atane 11 - MT0(2) = 200 kHxM, oTciona ¢0(2) = 200x5x10™
0,01 panm (mepBasi cTpoka rp. 4 - 7). OcTtanbHBIEe CTPOKH I'p. 4 -

KOTOPEIE
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Ha aramne III moment M1 onpepesieH o nepBou u3 popmyn (21), B
KOTOPOU 3Ha4YEHUS M+n(1) = M+6(1) u M n2) = M 6(2) B3ITH U3
TOCJIeIHel CTPOKU I'p. 4 u 6 Tabn. 11:

My =04 SO0 o0
— 621,04 - (-446.56)

yroj nosopoTa @0 = 71 1,29%x5x10™ = 0,035565 pan.

[anbpHeuIne BEIYKUCIEHUS B I'P. 8 U 9 BEIIOJIHEHH 10 popMmyraMm (8)
- (10).

[Tpupamenuss nporu6oB u nporudel (rp. 10 u 11) BEIYUCIEHHl IO
dopmynam (22) u (23).

[IpoBepka MPOYHOCTU U MECTHOU YCTOMUYUBOCTU CTOUKU IIpUBeLeHa
B ipuMepe 9.

PACYET 1I104COB B ITAHEJIAX CO
CTbIKAMHA

4.29. B nnaHensx co CTHIKaMXd He00X0OUMO TPOBEPUTh:
YCTOUYUBOCTH I105ICa IIPU CIKaTUU;
IIPOYHOCTH II0sICa IIPU CXKATHUU;

IIPOYHOCTh CTBHIKOBBRIX HAaKJIAIOK (eClIu CTBIK BBIIIOJIHSIETCS Ha
HaKJIagKax).

CyKaThIH II0SIC U3 OJUHOYHOT'O YTOJIKa C TEJIeCKOIMNYECKUM CTHLIKOM
HUJIM CO CTHIKOM, OCYIIECTBIISIEMBLIM Ha YTOJIKOBHIX HaKjIagKaX, ClIeoyeT
pacCUuThIBaTh KaK BHEIEHTPEHHO CXKAaTHIM 3JIeMeHT 1o ¢popmyse (51)

[1]:

N
— LRy,

P, (26)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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rae Qe - KoadduimeHT, onpenensieMbli mo Taba. 74 [1] B 3aBUCUMOCTH
OT YCJIOBHOM TMOKOCTH

h=h R-" & U [IPUBEIEHHOI'0 3KCLEHTPUCUTETA Mef = MM, IPU
3TOM KO09(QPUIIMEHT BIUSHUA (DOPMBI CEYEHUS 1| IPUHUMAaeTCs
paBHBIM 1,0. 3HaYEHUS Qe ClIeAyeT NpUHUMaTh He 6oree 0,95¢
071t OOJITOBBEIX CTHIKOB C OOQHOCTOPOHHMMM HaKJlagKaMH U He
0oJiee @ OJig BCEX OCTAJIbHBIX BUMIOB CTHIKOB (¢ - KO3 GUILIMEHT,
onpegnensemMsiu o 1. 5.3 [1]); ye = 1,0.

[Tmomiamb IIOIIEPEYHOT0 CcedeHUs: Iosica OpyTrrto A, ycumue N,
ruOKOCTb A 1 OTHOCUTEJIBHBLIM 3KCIIEHTPUCUTET M CJIegyeT OIpenessiTh
B 3aBHCHMOCTH OT THUIIa CThIKa B COOTBETCTBUHU C PEKOMEHOallUsIMU IIII.
4.30 - 4.32.

4.30. IIpu pellieTKe C COBMEIIEHHLIMU B CMEXHEIX T'PAHSAX y3JIaMH
1 CTBHIKE B IIpefdefiaXx MHaHeIu (TeIeCKONHMYECKOM HIU C YrOJIKOBOU
HAKJIQgKOM) pacyeT MosiCa CIeOyeT BHIIIOJIHSATL B COOTBETCTBHUU C
pacuyeTtHou cxemou (4uept. 11). PacnpemerneHue MOMEHTOB OT
BHEIIEHTPEHHOT 0 CXKaTUS MEXKYy YroJIKaMU, IIPUMBIKAIOITUMU K CTHIKY,
OOMyCKaeTCcsI MPUHUMATh KaK B TPEXITPOJIETHOM Hepa3pe3Hou Oarke.

[To ¢opmyne (26) HeoOXOOMMO IIPOBEPUTL  KaXKOBIM U3
IIPUMBIKAQIOIIUX K CTBHIKY YTOJIKOB Ha pacyeTHOe ycuiue B maHenu N.
OTHOCUTENbHBIE OSKCLUEHTPUCUTETHl HOOJIXKHBLI  ONPEOesiATbCA  IIO0
dbopmymam:

m = m1 = eokAMx1/1Mmin; (27)

m =m2 = eo(1 - AP xo/1 2 in. (28)

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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N $
(S .
2 ¥
-
Ocs M,
Cmbika M,

I m=!

‘-IepT. 11. PacueTHasi cxeMa IMaHE/IH IOsiCa CO CTHIKOM IIpua
peineTkKe C COBMEIMIEeHHBbIMHA B CMEZ2KHbBIX I'DaHsiX yY3/IaMH

1, 2 - yronku
B dopmynax (27) u (28):
e) - pacCTosiHHEe MEXOy IeHTpaMH TSIKEeCTU CTBhIKYEeMBIX
yronkoB (deprt. 12, rOe [nOns IpuMepa IIOKas3aH

TEeJIECKOIUYECKUHN CTHIK);

k - goms MOMEHTa OT 3KCIEeHTPUCUTETa HOPMalIbHOM CHUJIBLI
B CTHIKE, BOCIIpHHUMaeMas yrojakoMm I (cMm. geprt. 11);

A(l), A(2) - TIJIOUIaAu CeYeHUuM OPYTTO YTroJiKoB 1 u 2;

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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X1, X2 - paccTostHus OT ocei y01-y01 u y02-y02 mo Hauboiee
C2KaToro BOJIOKHA YTOJIKOB [ u 2Z;
I(l) I(Z)min - COOTBETCTBYIOILIWE MHUHUMAJIbHbBIE MOMEHTHI
UHEPILINH.

min,

Ecnu CTBIKYEMBEBIE€ VTOJIKHM PA3JIMYHOTO CeYeHHusi, TO HMHIEKCOM 1
OoTMEe4YaeTCsA YyIOJIOK OOJIBIIIEr0 CeYeHUsI.

o

Yept. 12. CeuyeHHe TEI1€CKOIINIECKOI O CThIKa
1, 2 - nosicHBIE YTOJIKY; 3, 4 - HEHTPHI TAXKECTU YTOJIKOB

KosdduimenT k cnemyeTt onpenensiTs 1o GopMyJie

"y

By X1+X2+E'+ 3, & g £+B]+3 [xg'i'ez];
b1, 0 3

byg = fmﬂ[% +8, Tu%ii[_%@lq' Bl]; (29)

X
Oy =X T 050, =‘Em2[§ + Bz];
! !

e';I:vevel w2 H+l
M= X T e v T g % T g

[

59
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roe Im1, Im2 - COOTBETCTBEHHO [JiMHa YTronKoB I M 2 B Ipepenax
IJIUHEL [m IaHesy;

Im+1, Im-1 - COOTBETCTBEHHO [JIMHA IaHeJield, MPUMBIKAIOIINX K
TMaHeIu OJINHOU Im, B KOTOPOM CTHIKYETCS MOSCHOM YT OJIOK.

['uOKOCTh YrOJIKOB CJIEAyeT ONpPenessaTh 110 hopMyie
A = leffi, (31)
roe lef = nlm - pac4yeTHas OJIMHA YrOJIKA;

i - MUHUMAJILHBIM PaAuyC WHEPLUU COOTBETCTBYIOIIETO
yroJkKa.

KosdduimeHT pacyeTHOW OIUHBEI 1 = |1 O yronka I ciemyert
o&g)enemﬁria no rpadukaM 4yepT. 13 B 3aBUCHMMOCTH OT OTHOIIEHUU
' min/I' /min 1 Im2/lm. Onsga yronka 2 Ko03hQPHUIIMEHT pacyeTHOU
OJIMHBI PaBEeH:

n=p2=pl
7
INnTL
o
Lhin (32)
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 60
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Yepr. 13. K onpegeieHHI0O paCy4eTHBIX [I/IMH Y4aCTKOB
OBYXCTYIE€HYATOI'O CTEPKHSA

a - pac4yeTHas cxeMa; 0 - KO3(pOUIIMEeHT pacueTHOU IIUHEL N1 = leff]
y4yacTka 1

JIo1Iam Ce‘-IeHI/Iﬂ A B dopmyrie (26) crnemyeT NpUHUMaTh PaBHOU
A( U A2 COOTBeTCTBeHHO IJIs1 YTONKOB 1 U 2.

Ecnu CTBEIK OCyLIECTBJIAETCA Ha OOHOU VYIrOJIKOBOU HaKJIagke,
IIPOYHOCTH ee NOJIKHAa [IPOBEPSATHCA I10 popMyIie

{j PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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NF +Mpx (R
g, =—+——2L Ry,
U A - (33)

rge Np = N;
ApP - mmomanb ceyeHus HaKIagKud HETTO;
IPmin - MUHEMaTBHEI MOMEHT HHEPIUH YToIKa HaKIagKy GPyTTo;
X - paccTtosiHue OT ocu y(0-y( HakKJIagKM OO BOJIOKHA, B KOTOPOM
OIIPeNeNsaloTCs HamlpsXkeHus (Oo mepa OepeTcsi CO 3HaAKOM
«MHUHYC», IO O0YIIIKa - CO 3HAaKOM <IIJIFOC»);
vc = 1,1 - koadduineHT ycioBuit paboThI;
Mp - usrubaromnui MOMEHT B HakKJlajKe, PaBHBIN:
Mp = N(keQ * el), (34)
rae el - pacCTOgHUE OT OCH HaKJIaOKH OO OCH yrojka 1.
B dopmyne (34) 3HAK «IUTIOC» CleayeT IPUHUMAaTh, €CJIN OCh yrojKa
1 u ero oOyIIOK PACIIOJIOKEHBI C OJOHOM CTOPOHBI OT OCU HaKJIAOKH,
3HAK «MHUHYC» - €CJIM OCh HaKJIaJIK! PacIiojiokKeHa MeXKy OChIO yroJjikKa

1 u ero OOYIIIKOM.

CxxuMarolllasi CUJjila ¥ HanpsizKeHus cxkaTtusa B popmymnax (33) u (34)
CUHNTAIOTCSI MOJIOXKUTEIbHBIMH.

Ecnu CTHIK BBINIOJIHSIETCS Ha OBYX YIOJIKOBBIX HaKJjladKaX, IPOYHOCTh
UX mnpoBepsieTca mo ¢popmyre (33), B KOTOPOM yUYHUTBHIBAIOTCS TOJIBKO
nepBoe ciaraemoe u AP, - cyMMapHas miomagb HeTTO IBYX HaKIamoK.

BOnTOBOM CTBIK ITPOBEPSIETCS Ha IIPOYHOCTh IIPU CXKATUU IIO
dbopmymam:

N Mz

o = —m P & R
4 L 7 (35)

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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N Mz
% =gt i SRy
4 nin (36)
roe M1 = Nkeo; M2 = -N(1 - k)eo; yc = 1,05; (37)

x1 - paccTosiHME OT ocH y(01-y01 yromka I OO BOJIOKHA, B KOTOPOM
OIIPemessioTCS HallPSIKeHU;

X2 - TO XKe, yrojka 2.

[IpaBuiIO 3HAKOB IIPUHSTO TaKoe JKe, KaK IPU pacyeTe CTHLIKOBOMU
HaKJIaJKHU.

4.31. PacueTtHas cxeMa aHenan mosca (o]0) CTBIKOM
(TemecKOMMYEeCKUM UIU C HAaKJIaJKOM) IIPU PelleTKe CO CMEIIEHHBIMU B
CMEeXHBIX T'PaHsX y3JIaMU IpUBeJeHa Ha 4epT. 14.

[To dopmymne (26) crmemyeT ITPOBEPSITh KaxKOBIM M3 CTBIKYEMBIX
YTOJIKOB Ha yCUIIME B MOJIyllaHeJId, coaepKallel CTHIK. YCTOUYUBOCTD
HeoO0X0IUMO ITPOBEPSThH KaK B HHOCKOCESI rpa}% B, Tak U B IJIOCKOCTH
rpaHu A, B ITaHENSIX KOTOPBIX OJIMHOU I( [ )m PacCIIOIOKEH CTHIK.

OTHOCUTENbHBIE JKCLEHTPUCUTETHl YIOJIKOB IIpU IIPOBEPKE B
IIJIOCKOCTH 110001 M3 rpaHed B u A omnpenensioTcs mo ¢opmyinam (27)
1 (28), B KOTOPHIX KO3(ppunmeHT k ciegyeT NIpruHUMATh PaBHBIM:

kit

I = .

2 (38)

3mechk KO3ppuueHTH Kkp U Kq onpepmenstorcs o ¢popmynam (29) u

(30), B KOTOPHIX CliefyeT: MUHUMAJIbHbIe MOMEHTHLI MHEPIINUA YTOIKQB

iiDmm, E)5))111111 3aMeHUTh MOMEHTaMH WHEepIUHn I{/Ill/S é%x

OTHOCHUTENIPHO OCeM, IlapalljIeIbHBIX IIOJIKa JINHB]L 3JIeMe B Im,

Z,(B.}, lm+(b,) Im1, Im2 (IHPHHﬂ'{‘IR)paBHBI&ISI %B)H A?b) (A I-(%S)m+1,

ml, '"'m2 wmua I¥V'm, I¥Vm-1, m+1, l( ) ) m2 Ipu
pacueTte K03hPUieHTOB Kp 1 kg COOTBETCTBEHHO.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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'mO6KOCTH YyrONKOB onpenesnseTcs mo ¢opmyie (31), B KOTOPOH i = ix.
ITpu mpoBepKe YCTOMYUBOCTHU B HHOCK(%C)TH rpaHu B pacyeTHas OJIMHA

onpepgensaeTcsa mo ¢opmyie lef = pl*~’m, B KOTOPOM KOIPPULHEHT
pacyeTHOM OJIMHEI |1 yronka 1 paBeH:

n=114p1, (39)
roe pul - CIIegyeT OnpemendaTh mo rpadukaM dyepT. 13 B 3aBUCUMOCTH
OT OTHOIIIEHUHN I(3 x/I(l)x T l{g)mzll%m.

64

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Yeprt. 14. PacyeTHasi cCXxeMa IIaHeJ/IeH IMosica CO CTBIKOM IIPH
penieTKe CO CMEIII€eHHBIMH B CME2KHbIX I'PaHsIX y3/IaMH

1, 2 - yronku

s yronka 2 KoappuueHT pacyeTHOU OJINHEI 1 paBeH:

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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n=mnu2=1,14n1

7120
A
L (40)

Bnomanb ceueHus A B popmyJie (26) TpUHUMAETCS PaBHOU A(l) U
A( COOTBETCTBEHHO [Jis YyTOJIKOB 1 u 2.

AHaJIOTUYHO ciieayeT BHIIIOJTHATL PACYeT B IIJIOCKOCTHU I'PAHU A.

Ecnm CTHIK BBINIOJTHAETCS HaA YTOJIKOBOM HaKJ/IaJKe, IIPOYHOCTH €e
OOJI2KHA ITPOBEPSIThCS o ¢opmyie (33), B KOTOPOM yCusre B HaKIagKe
paBHO YCUIIHUIO B IIONyIaHENIHW, COHOepIKallled CTHIK, a U3rubarolmi
MOMEHT BBIUHMCIgEeTCSI 1m0 ¢opmyne (34), roe k omnpepenseTrcs IO
dbopmyne (38).

HpOBepKa IIPOYHOCTHU CTBEIKYEMEIX YI'OJIKOB OOJIZKHA BBITIOTHATHCS I10
dopmynam (35) - (37).

4.32. Tlpu pacmojioXXKeHUU CThIKa I0siCa B Yy3JIe pPeIIeTKHu C
COBMEIIEHHBIMU B CMEXHBIX TI'paHsaX y3namu (4dept. 15) cnemyer
pacCcUuThIBaTh KaXKAyI0 U3 IIPUMBIKAIOIIUX K CTBHIKY IIaHeJIeld mosica Kak
BHEILIEHTPEHHO C2KAaTHhIU 3JIEMEHT 0 popmyiie (26) COOTBETCTBEHHO Ha
ycunusad N1 u N2.

PacmpemeneHue MOMEHTOB OT BHEILEHTPEHHOTO CiKaTUS MeXKOy
yrojlKaM{, NOPHUMBIKAIOIIUMU K CTBIKY, MOXKHO IIPpUHHMAaTh KaK B
OBYXITPOJIETHOU Hepa3pe3Hou Oarke.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ng
T
F’—GF%
e =

Yeprt. 15. PacueTHasi cxeMa IIaHe/IeH Mosica IIPH CThIKE B y3JIe
PelIeTKH C COBMEIIEeHHBLIMH B CME2KHBIX I'PaHAX y3/IaMH

1, 2 - yronku

OTHOCUTENBHBIE 9KCIIEHTPUCUTETHI YCUITUHT B TTaHesIX
onpenensTcs Mo GpopMysiaM:

( (1]
o = i AVx
TS R ¢ R 1)
Inm
2] (2
Py & mkJE :zm'ﬂczfj'
o+ I (42)

B bopmynax (41) u (42):

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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k(1) = [ k2 = 1@ in/io; (43)

min/ll,
I1, I2 - reoMeTpuYecKas OJMHA ITaHeNIel, MPUMBIKAIOIINX K CTHIKY.
OcTanpHble 0003HaYeHud - cM. 1. 4.30.

I'mOKOCThL KaXXOoTro M3 YroJIKOB ompepesnsieTcss mo ¢opmyne (31), B
KOTOPOMH [ = Imin, @ pac4eTHas OJINHA lef paBHA TeOMEeTPUYECKOM.

Pacuet YI"OTIKOBOI;I HaKJIagKH1 HeOGXOJII/IMO BHIIOJIHATL Ha OOJIbIlIee
us3 y'CI/IJII/Iﬁ B CTHIKYEMEIX YI'OJIKaX B COOTBETCTBHMU C PEKOMEHOAITNuIMHU
. 4.30.

[IpOYHOCTE MPUMBIKAIOIINX K CTHIKY YTOJIKOB IIPOBEPSIETCS IIO
dopmymnam (35) - (37). IIpu atom B popmyne (35) crnemyeT IMPUHSATH
N = N1, B dopmyne (36) - N = N2, B BelpaxkeHusax (37) 3HaueHue Kk
onmpepenseTcs o gpopMmyJie

P (44)
ITpuMmeps! pacueTa

IIpumep 6 (x no. 4.29 u 4.30). PacyeT maHenu 1osica C
TeJIECKOIIMYECKNM CTBIKOM ITPH PEIeTKE C COBMEIIEHHLIMU B CMEXKHBIX
rpaHsX y3JaMu.

CTteik cBapHOU. PacuetHoe ycunue B maHenu N = 160 kH. [InuHa
naHesnu mnosica Im = 120 cM; gnuHa OOJBIIEr0 U3 CTHIKYEMBIX YTOJIKOB
Im1 = 90 cM, gnvHa MEHBIIEro U3 CTBIKYEMBIX YTOJIKOB Im2 = 30 cM;
OJIVHBI IPUMBIKAIOIMUX maHeneu: Im-1 = Im+1 = 120 cm.

Cteikyemeie yronku: D 90 " 8 u D 80 ~ 8. MaTtepuan - cTalmb MapKu
BCt3nc6 nmo I'OCT 380-71, Ry = 235 MIla.

XapakTepuCTUKU YI'OJIKOB:

B 908 AD — 139 em? 1Wpmin = 43,8 em® i{Wmin = 1,77 om
277’0 = 2,51 cw™m;

D80 8: AP =123 em?; I in = 30,3 cm?: i@ min = 1,57 em: 2%
= 2,27 cM.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PaCCTOHHI/Ie Me}K)Iy HeHTpaMI/I TAXKEeCTHU CTBIKyeMBIX YI"OTIKOB
e0 = (dV + 23 - 2My1,41 = (0,8 + 2,27 - 2,51)1,41 = 0,79 cMm.
PaccTossHUS OT OCHU yO-yO oo HaH6onee C2KaATOI'O BOJIOKHA:

yromok 1 - cxkaTo mepo: x1 = b(l)x0,707 - 2(1)0x1,41 = 9x0,707 -
2,51x1,41 = 2,82 cwm;

YTOJIOK 2 - C3KaT OOYIIOK: X2 = 2(2)0x1,41 = 2,27x1,41 = 3,20 cm.

Koaddurment pacuetHou pmuuHbl Pl = 1,01 gns Oombiliero us3
CTBIKYEMBIX YTOJIKOB OmpefesieH mo rpaduky 4epT. 13 B 3aBUCHUMOCTHU

OT HapaMeijB
LT
1
L = 30,3/43,8 = 0,83 u Im2/lm = 30/120 = 0,25

KoadduiimeHT pacyeTHOM OJIMHEI [JIT MEHBIIIET0 yroJjiKa 1o ¢popmyre
(32): p2 =1,01x0,83 = 0,838.

I'mbkocTu yromakos mo ¢popmyie (31):

AW = 01 1/imin = 1,01%120/1,77 = 68,5; A2 = 112lm/i® min =
0,838x120/1,57 = 64,1

[TapaMeTpsl, HeoOXOmuMMbIe MJisi BBIYHCIIEHUS Koadduimenrta K,
onpenensioTcs mo popmynam (30):

x1 = 90/43,8 = 2,05 cM™>; y2 = 30/30,3 = 0,990 cm™>;
61 = 120/(3x43,8) = 0,913 cm™>; 02 = 120/(3%30,3) = 1,320 cm™>;
611 = 2,05 + 0,990 + 0,913 + 1,320 = 5,273 cM™>;

612 = 30(0,990/2 + 1,320) - 90(2,05/2 + 0,913) = -119,97 cm™%;
622 = 90%(2,05/3 + 0,913) + 30%(0,990/3 + 1,320) = 14415 cm’};
61p = 0,990 + 1,320 = 2,310 cm™>; 62p = 30(0,990/2 + 1,320) = 54,45

CM

KOS(l)(bI/II_II/IeHT paciipegesieHnsd MOMEHTa B CTHIKE OIIpenesyisieTCs II0
dbopmyne (29):
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i = 2,31:14415 - 54,45(-119,87)

= (0,646,
5,273 14415 - 119,97

2

OTHOCUTENbHLIE SKCIEHTPUCUTETH IO popmynam (27) u (28):
m1 =0,79%x0,646x%x13,9%x2,82/43,8 = 0,457;

m2 = 0,79(1 - 0,646)x12,3x3,20/30,3 = 0,363

_ IIpo motiuusocmu b6oavuie2o y2oika 1
A =680 |—m——
h;lﬂﬁ'lﬂj = 68,5%0,0338 = 2,32; mef = 0,457.

ITo Ta6n. 74 [1] we = 0,626. OnpengenuM 3HaveHue @ mo 1. 5.3 [1]:

¢=1-(0,073-5,53%x235/(2,06x% 10°))2,32

2,32 — 0,764.
we = 0,626 < 0,764 = @.
[TpoBepuM yrosok 1mo ¢gopmyre (26):

o= 160/(0,626><13,9><10'4) = 1,84><1O5 KH/M2 = 184 MIla < 235
MIla.

IIposepka ycmotivusocmu y201Ka 2

A = 64,1x0,0338 = 2,17; mef = 0,363; pe = 0,679;

@ =1-(0,073 - 5,53%235/(2,06x10°))
21742 17 = 0,787;
we = 0,679 < 0,787 = o;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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o= 160/(0,679><12,3><10'4) =1,92x10° KH/M2 = 192 MIla < 235
MITa.

IIpumep 7 (x . 4.29 u 4.31). PacyeT maHenu mosica CO CTBIKOM Ha
YTrOJIKOBOM HaKJIafiKe IIPU pellleTKe C HECOBMEIIEHHBIMHU y3JIaMU

CtreIK OomToBOM. PacueTHble ycunusi: N1 = N2 = 160 kH; Nmd = 0.
IInuHa IaHenIu Iosca I(B)m = 165 cM, CTHIK B cepeguHe HHUXKHEU
ronynaHenu rpadu B (cM. yepT. 14). Cteikyembie yronku: D 90 "8 u D
80 * 8. Matepuain - ctanb BCT3mc6 mo I'OCT 380-71*.
XapakTepuCTUKU YI'OJIKOB:
A =139 em? 1Dy = 106 em®; I in = 43,8 em®; 2(0g = 2,51 com;
iD= D, = 2,76 cm;
AP =123 cm?; 1, = 74,3 em?; 1Pin = 30,3 em?; 2P = 2,27 eom;

i(2) = i@, — 2 44 cm.

(P1> CCTO Ijme MeXKOy LeHTpaMU TSAKECTU CTHIKYeMBIX YTOJIKOB: e(
(2770 -2'2/0)1,41 = 0,34 cMm.

['eomeTpuyecKas OjnHA CTHIKYEMBIX YTOJIKOB (CM. 4yepT. 14):

B rpanu B: [B)m1 = 0,25x165 = 41,3 cm; 1B)mo = 165 - 41,3 =
123,7 cM;

g rpanu A: A m1 = 123,7 om; W2 = 41,3 em.

IInuHa 3JIeMEeHTOB: I(A)m-l = I(B)m-l = I(A)m+1 = I(B)m+1= 165
CM.

Pacuem koagppuuuernma kg (8 niockocmu 2paHu B)
[To popmynam (30) c yueToM nnosicHeHU K popmyre (38):
y1 =41,3/106 = 0,390 cm™3; y2 = 123,7/74,3 = 1,665 cM™>;
81 = 165/(3x106) = 0,519 cmM™; B2 = 165/(3%74,3) = 0,740 cm™>;
611 = 0,390 + 1,665 + 0,519 + 0,740 = 3,314 c™M™>;

612 = 123,7(1,665/2 + 0,740) - 41,3(0,390/2 + 0,519) = 165 cM™%;
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622 = 41,3%(0,360 + 0,519) + 123,7%(1,665/3 + 0,740) = 20923 cm'L;

61p = 1,665 + 0,740 = 2,405 cm’>; 62p = 123(1,665/2 + 0,740) =
194,52.

TTo Gopmyne (29) kB = (2,105%20923 - 194,52x165)/(3,314%20923 -
1652%) = 0,433.

Pacuem koagppuuyuernma ka (8 niockocmu 2paHu A)
y1 = 123,7/106 = 1,167 cm™3; y2 = 41,3/74,3 = 0,556 cM™>;
61 = 165/(3x106) = 0,519 cM™>; 02 = 165/(3%74,3) = 0,740 cm™>;
611 = 1,167 + 0,556 + 0,519 + 0,740 = 3,314 cM™S;
612 = 41,3(0,556/2 + 0,740) - 123,7(1,167/2 + 0,519) = -94,34 cm™%;
622 = 123,7%(1,167 + 0,519) + 41,3%(0,556/3 + 0,740) = 15472 cm'};

61p = 0,556 + 0,740 = 1,296 CM'3; 622;) = 41,3(0,556/2 + 0,740) =
42,04 cm“.

TTo dopmyne (29) ka = 1,296x15472 - 42,04(-94,34)/(2,982 x15472
- 94,34%) = 0,645.

ITo dpopmyre (38)

= 0,550,

Lo \{0,4339 +0,645°

ITposepka ycmotiuusocmu 8 niockocmu 2paHu B
PaccrossHre oT ocu y(Q-y0 A0 HauboJiee CKaTOTr0 BOJIOKHA:

yronok 1 - Hauboynee cxkKaT OOYIIIOK: X] = 1,412(1)0 = 1,41%x2,51 =
3,54 cwm;

yroJyiok 2 - Hauboyee cxkato mmepo: x2 = 0,707x8 - 1,414x2,27 = 2,45
CM.

OTHOCUTENbHLIE SKCIEHTPUCUTETHI IO popmynam (27) u (28):

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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m1 = 0,34%x0,55x13,9%3,54/43,8 = 0,210; m2 = 0,34(1 -
0,55)12,3x2,45/30,3 = 0,152;

(2]
b ogm
V106

712)

=075

W

ITo rpaduky gept. 13 onpegenum ul = 1,21.
n=1,14u1 =1,14%x1,21 =1,38; n2 = 1,38%x0,837 = 1,15.

T'u6koctu yromkos: AL = 1,38x165/2,76 = 82,5; A(2) = 1,15x165/
2,44 = 77.8.

ITposepka ycmotuuyusocmu yeoaka 1
7 = 82,5%0,0338 = 2,79; mef = 0,210.
[To Tabm. 74 [1] we = 0,647.
[Tom. 5.3 [1]:

@ = 1,47 - 13%235/(2,06x10°) - (0,371 - 27,3%235/(2,06x10°))2,79 +
(0,0275 - 5,53%235/(2,06x10°))2,79% = 0,672;

@e = 0,647 > 0,638 = 0,95¢.

TTo dopmyre (26) o = 160/(0,638%x13,9%x10™%) = 1,80%x10° xkH/m? =
180 MIIa < 235 MITa.

ITposepka ycmotyusocmu yeoaka 2

A, = 77,8x0,0338 = 2,63; mer = 0,152; ge = 0,698;

@ = 1,47 - 13%235/(2,06x10°) - (0,371 - 27,3%235/(2,06x10°))2,63 +
(0,0275 - 5,53%235/(2,06x10°))2,63% = 0,708;

@e = 0,698 > 0,673 = 0,95¢;
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o = 160/(0,673%x12,3x10™%) = 1,93x10° KH/M2 = 193 MIla < 235
MITa.
Pacuem 8 naockocmu epaHu A

Yromok 1 - Haumbosnee cxkaT oOymok: x1 = 3,54 cM; yrojiok 2 -
HanboJee cxkaTo mepo: x2 = 2,45 cm.

OTHOCHUTENBHLIE 9KCIOEHTPUCUTETHI:

m1 = 0,34%x0,55x13,9%3,54/43,8 = 0,210; m2 = 0,34(1 -
0,55)12,3x2,45/30,3 = 0,152;

2

Ay = 0837,
i
=025

W
pw=1,14u1 = 1,14x1,01 = 1,15; p2 = 1,15x0,837 = 0,957.

T'u6koctu yromkos: AL = 1,15x165/2,76 = 68,8; 2(2) = 0,957x165/
2,44 = 64,7.

ITposepka ycmotuuyusocmu yeoaka 1

. = 68,8%0,0338 = 2,33; mef = 0,210; @e = 0,668;
@ =1-(0,073 - 5,53%235/(2,06x10°)

23342 33 = 0,763;
we = 0,668 < 0,725 = 0,95¢;

o = 160/(0,668%x13,9x107%) = 1,72x10° kH/M2 = 172 MIlIa < 235
MlIla.

ITposepka ycmotuvyusocmu yeoaka 2

) PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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% = 64,7x0,0338 = 2,19; mef = 0,152; @e = 0,692;
©=1-(0,073 - 5,53x235/(2,06x10°))2,19

7213 Z 0,783; ge = 0,692 < 0,744 = 0,95¢;

o= 160/(0,692x12,3><10'4) = 1,88><1O5 KH/M2 = 188 MIla < 235
MIlIa.

Pacuem cmuikosol HaAK/1aoKu

HakJafika BEIIOJIHEHa U3 yromka b 90 * 8; APp = 12,5 cm?; Np = 160
kKH; e0 = 0,34 cm; e1 = 0,8x1,41 cm = 1,13 cwm.
M3arubarIiuiit MOMEHT B HaKyanke 1o ¢opmyre (34):

Mp = N(keQ -e1) = 160(0,55%0,34 -1,13) = -150,9 kHxcm = -1,509
KHXmM.
= 0,707%x9

PaccTostHEe OT ocH y0-y0 fo mepa: x = 0,707bp - 1,412P0
-2,51%x1,41 = 2,82 cm.

HanpsizkeHue B Haknagke 1mo gopmyre (33):

op = 160/(12,5x107%) + (-1,509)(-2,82)1072/(43,8x108) = 2,25x10°
kH/M? = 225 MIla < 235x1,1 = 258,5 MIIa.

[IpoBepuM Ha MIPOYHOCTH CTHIKyEeMEbIe YT OJIKU.
160%0,55%0,34x10% = 0,299 kHxM; M2

[To ¢popmymnam (37): M%
i -0,245 kHxwM™.

=-160(1 - 0,55)0,34x10
s yromnka 1 A(l)n = 12,5 cM?. PaccTosiHEE OT OCH y0-y0 yronka 1

oo obymika x1 = 2,51x1,41 = 3,55 cm.
= 160/(12,5x10%) + 0,299x0,0355/

[To dopmyne (35): o1 =
(43,8x107%) = 1,52x10° kH/m? = 152 MIla < 235x1,05 = 246,7 MIla.
= 9x0,707 -

PaccTosiHne oT ocu y0-y0 yronka 1 mo mepa x1
2,51x1,41 = 2,82 cm.

o ¢opmyne (35): o1 = 160/(12,5x10%) + 0,299(-0,0282)/
(43,8%10°) = 1,09x10° xH/mM2 = 109 MTIla < 246,7 MIIa.

75
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s yronka 2 A(z)n = 10,9 cM?. PaccTosiHEe OT OcH y0-y0 yroika 2
mo obymika x2 = 2,27x1,41 = 3,20 cm.

ITo d)ogMyHe (36): = 160/(10,9><10'4) + (-0,245)0,0320/
(30,3x10°%) =1 ,21x10° KH/M2 = 121 MIla < 235%1,05 = 246,7 MIla.

Pacctosaue oT ocu y(Q-y0 yronka 2 pgo mepa x2 = 8x0,707 -
2,27%x1,41 = 2,45 cm.

ITo d)ogMyHe (36): = 160/(10,9><10'4) + (-0,245)(-0,0245)/
(30,3x10°) =1 ,67x10° KH/M2 = 167 MIla < 235%1,05 = 246,7 MIla.

IIpumep 8 (x rimn. 4.29 u 4.32). PacyeT maHenu mosica CO CTBIKOM Ha
OOHOCTOPOHHEW YTOJIKOBOM HaKJIaJJKe MPH PacCIIOJIOXKEHUU ero B y3J/e
PEIIeTKN C COBMEIIEHHBIMHU y3T1aMU

MaTepI/IaH tanb BCT31c6. BGBS(HHSI naHeJsb - (%)ﬂc b 80 ~ 8; A(z)
—123CM I m1n‘303CM Z 0=2,27 c™M; i*“’min = 1,57 cm.

HI/IXHI) s IIaHeJb - HO&% b 90 7 §; A(l) = 13,9 cm?2 I(l)mm = 43,8
cM 0 = 2,51 cm; i*’min = 1,77 cMm. Haknanka: D90’ 8; AP, =
12, 5 cm?

PacueTHble HOpMalbHBIE CHUJIBI: B BepxHeM mosice - N2 = 160 kH;
B HuxkHeM 1mosice - N1 = 190 kH; B Hakmagke - Np = 190 kH (nmo
OO0JIbIIIEMY YCUIIUIO B MIOSICE).

IInuHa maHeneu: BepxHen [ = 120 cm; HUxKHelU [1 = 140 cm.

TTo hopmyme (43): k1) = 43,8/140 = 0,313; k(%) = 30,3/120 = 0,253;
e0 = (2,51 -2,27)1,41 = 0,34 cm.

Yronok 1 - cxar oOymok: x1 = 2,51x1,41 = 3,54 cM; yronok 2 -
cxkarto mnepo: x2 = (8 - 2x2,27)0,707 = 2,45 cm.

OTHOCUTENbHBIE S5KCIEHTPUCUTETHI 10 popmynam (41) u (42):

m1 = 0,34x0,313/(0,313 + 0,253)x13,9%3,54/43,8 = 0,211;

m2 = 0,34x0,253/(0,313 + 0,253)x12,3x2,45/30,3 = 0,151.
['MOKOCTH yTrOJIKOB: A = 140/1,77 = 79,1; A(2) = 120/1,57 = 76,4.

Pacuyem yeoaka 1
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A = 79,1x0,0338 = 2,67; mep= 0,211.

ITo Tab6mn. 74 [1] @e = 0,665. ITo m. 5.3 [1]: @ = 0,698; e = 0,665 >
0,663 = 0,95¢.

TTo dopmyrne (26): o = 190/(0,663%13,9%10™%) = 2,06x10° xkH/M? =
206 MIIa < 235 MIla.

Pacuem yeoaka 2

A = 76,4x0,0338 = 2,58; mef = 0,151.

ITo Tabm. 74 [1] we = 0,706. ITo . 5.3 [1]: @ = 0,719; @e = 0,706 >
0,683 = 0,95¢.

TTo dopmyre (26): o = 160/(0,683%12,3x10™%) = 1,90x10° kH/m? =
190 MTITa < 235 MITa.

Pacuem HakaaOKu
e0=0,34cm; e1 =0,8x1,414 =1,13 cm.

PaccTrossiue ot ocu y0-y0 mo mepa x = 2,82 cm (cM. mpumep 7); Np =
190 kH. ITo popmyne (44): k = 0,313/(0,313 + 0,253) = 0,55.

M3rubatomuii MoMeHT 1o dopmyne (34): Mp = N(keQ - el) =
190(0,550%0,34 -1,13) =-179,2 kHxcMm = -1,79 kHXMm.

HanpsikeHus B Hakagke:

op = 190/(12,5x107%) + (-1,792)(-2,82)107/(43,8x108) = 2,67 xkH/m?
= 267 MIla > 235x1,1 MIla = 258,5 MIIa.

Haxkmagky He00XOOUMO YCUIIUT.
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[TpoBepuM Ha IMPOYHOCTH CTHIKyeMble Yrojiku. [1o ¢gopmynam (37):
M1 = 190x0,55x0,34x102 = 0,355 kHxm; M2 = -160(1 -
0,55)0,34x1072 = -0,245 KHXM.

s yronka 1 A(l)n = 12,5 cM?. PaccTosIHEE OT OCH y0-y0 yronka 1
mo obymika x1 = 2,51x1,41 = 3,55 cm.

[To popmyne (35):

o1 = 190/(12,5x10™%) + 0,355%0,0355/(43,8x108) = 1,808x10° kH/
M2 = 180,8 MIla < 235x1,05 = 246,7 MIla.

Pacctosraue oT ocu yQ-y0 yronka 1 pmo mepa x1 = 9x0,707 -
2,51x1,41 = 2,82 cm.

[To popmyne (35):

o1 = 190/(12,5x10™%) + 0,355(-0,0282)/(43,8x1078) = 1,29x10° xkH/Mm>
= 129 MTIa < 235x1,05 = 246,7 MIIa.

s yronka 2 A(z)n = 10,9 cM?. PaccTosiHEe OT OCH y0-y0 yroika 2
mo obymika x2 = 2,27x1,41 = 3,20 cm.

[To popmyne (36):

02 = 160/(10,9x10™%) + (-0,245)0,0320/(30,3x1078) = 1,21x10° kH/Mm?
= 121 MIla < 235x1,05 = 246,7 MIIa.

Pacctosaue oT ocu y(Q-y0 yronka 2 pgo mepa x2 = 8x0,707 -
2,27%x1,41 = 2,45 cm.

[To popmyne (36):

02 = 160/(10,9x10™%) + (-0,245)(-0,0245)/(30,3x108) = 1,67 kH/M?% =
167 MIla < 235x1,05 = 246,7 MIIa.

PACYET 9JIEMEHTOB U3 THYTOI'O
MHOTOITPAHHOI'O ITPO®NJIA

4.33. OjeMeHTHL W3 THYTOTO MHOTOTPAHHOTO  HOPOUIA
IIPUMEHSIOTCSI B Ka4eCTBE CTOEK OJHOCTOEYHBLIX CBOOOOHO CTOSIINX
OIIOp, OIOp Ha OTTAXKaX U C BHYTPEHHUMHU CBA3SIMU. BO3MOKHO
HCIIOJIb30BaHME HX B KadeCTBEe TpaBepC M BEPXHUX dYacCTeu CTOeK
KOMOMHUPOBAHHBIX CTajIe’kKe1e300€TOHHBIX OIIOP.
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4.34. Tlpu pacyeTe cJegyeT IIPOBEPSATH IIPOYHOCTh, OOIIyI0 U
MECTHYIO YyCTOMYUBOCTDb 3JIEMEHTOB.

4.35. HeoOxomuMble ISt pacyeTa reoMeTpudYeCKue XapakKTePUCTUKU
ceueHud (4ept. 16,a) onpenensitoTcs mo ¢GopMyiaM:

A = 2ntbtg «; (45)
I = Iy = Iy = (n/3)th3tg a(tg? o + 3); (46)
b = b1 - t/2; (47)
o = 1/n. (48)
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5
Fur

naffd n=12

Yeprt. 16. Ceuenue 371eMeHTa U3 THYTOI0 MHOTOI'PaHHOI' O
npoduis

a - o603HaYeHNe ITapaMeTPOB CeYeHUs U YCUIuy; 6 - HarpasjieHUe
KacaTeJIbHBIX HAIIPSKEHUU; 8 - yIIIoBble TOUKHU (1 - 5)

B dbopmymax (45) - (48):

A - 1mJommangb CeYeHUs;

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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Ix, Iy, I - MOMEHTEI UHEPIIUYA CEYEHUS;
t - TOmIIMHA CTEHKU;
Nn - 4UCJIO CTOPOH CEeYEeHHUsI MHOTOIPaHHUKA.

4.36. PacyeT Ha NPOYHOCTH CJIeAyeT BBIIIOJIHATH B COOTBETCTBUU C
TpeboBaHUSAMU pa3md. 5 [1] Kak u3rudbaeMbIX 3JIEMEHTOB HUJIN 3JIEMEHTOB,
ITOJIBEPKEHHBIX JEeHUCTBUIO OCEBOM CUJILI C U3ruboM. [Ipu pacueTe CTOEK
OOHOCTOEYHHBIX CBOOOOHO CTOSIINX OIOP BHYTPEHHUE YCUIIUS OOJIKHBI
OmpenensaThCs N0 nedOpPMUPOBAHHON CXeMe B COOTBETCTBUU C II. 4.24.

HopMmanbHble M KacaTelbHble HamnpsxXkeHUs B Touke C cedeHUS C
KOOpAWHaTaMH X U Y CJIeAyeT ONpenensaTs 1o GopMyaM:

=
=

L
4! ! (49)

T=—|—2+= .
£ 24, Yl
(50)
roe Mx, My - u3rudarInye MOMEHTHI;
Mk - KpyTSALIUA MOMEHT;
Qx, Qy - IOTIEPEeYHbIE CUJIBI;
Aw - IJIOLIaAb MHOTOYTOJIbHUKA, OTPAHMYEHHOT0 3aMKHYTOU
cpeOHeu NUHUEU CedYeHUs, paBHAs:
— h2 )
Aw = nb“tg «; (51)
rj PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe
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g, = .ifH yids;

_ M
Sy —EL xds, (52)

rge Sx, Sy - cTaTu4eCKre MOMEHTHl YaCcTel CeYeHUs, JIeXallluX MeXIy
Toykamu C - yk u C - xk.

3Haku B ¢dopmyne (50) crmemyeT IpHUHHUMATh B COOTBETCTBUU C
HalpaBJIeHHWEeM KacCaTeIbHBIX HalpPsXkXeHud OT Ccuil Qx U  Qy,
ITOKAa3aHHBIM Ha 4epT. 16,6 (HanmpsKeHusi, HalpaBJIeHHbIe OMUHAKOBO,
B ToOukKe C MPUHUMAIOTCA C OOWMHaKOBLIMU 3HaKaMHu).

B XapPaKTEPHBIX TO4YKaX Ce4YeHHsI, IIOKA3aHHBIX MOJId Pa3JIMYHOI'O

yucja TrpaHed Ha 4epT. 16,8, KacaTejlbHBIE HaANpPAXKEHU
omnpenensiTcs mo Gpopmyne

2
o=, B
2487 1

rge i - HOMep TOYKH.

bﬂ
o,
! (53)

kot

3HaveHUs1 KOOPODUIINEHTOB Kx; 1 Ky; IpuBedeHEl B Ta0m1. 12.
[IpOYHOCTH Ce4YeHUus IPOBEPSAETCS 10 (opMyJiaM:

0 =< Ryyc; T =< Rsye;

a
ot + 3t SL15Ry, (54)

4.37. Cxato-m3rubaeMble 3JIEMEHTHI W3 THYTOIO MHOTOTPaAHHOTO
npoduns ciemyeT IIPOBEPSTh Ha YCTOMYMBOCTH B COOTBETCTBHHU C
TpeboBaHusAMU pa3d. 5 [1] KaK B MJIOCKOCTH, TaK M M3 IMJIOCKOCTHU
OeuCTBUS U3ruOaloNIUX MOMEHTOB, KpPOME€ CTOE€K OIHOCTOEYHBIX
CBOOOIHO CTOSIIUX  OIODP, KOTOpPBIE pPacCYUTHIBAIOTCS o
nedopMUPOBaHHON CXeMe U Ha YCTOMYMBOCTDH IPOBEPSIOTCS TOJIBKO U3
IIJIOCKOCTH OeMCTBUSI MOMEHTOB.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Taonuia 12

Yucrno rpaHel MHOTOTPaHHUKA N

Homep 6 8 10 12
TOYKHU 1

kxi k Vi Kxi k Vi kxi kyi kxi kyi

1 1,167 0 1,086 0 1,063 O 1,036 0

2 1,000 | 0477 | 1,000 | 0,414 |1,000|0,325| 1,000 | 0,268

3 0 1,155 0,414 | 1,000 |0,618|0,851 | 0,732 | 0,732
4 - - 0 1,086 0 1,052 | 0,268 | 1,000
5 - - - - - - 0 1,036

4.38. Tlpu pacyeTe MECTHOM YCTOMYUBOCTU CTEHKU HEOOXOOUMO
BBITIOJTHUTH IBE ITPOBEPKMU:

a) mo 1. 7.14* [1] (KaK CTEHKHU 3JiIeMeHTa KOpoO4YaTOro CeYeHUs IpHU
m = 0);

6) mo 1. 8.5 [1] (KaK 3aMKHYTOM IUIUHOPHUYECKON 000JIOUKHU).

4.39. Ipu pacyete no 1. 7.14* [1] ycnmoBHasi TuOKOCTH

A OLIpenesseTcs CIeAyoLIUM 06pa3oM.

BerunciisieTcss YCHIOBHBIM KO3(pPUIIMEHT IIPOmobHOTrO wu3ruba IIo
dbopmyne

¢* = Omax/(Ryye), (55)

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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roe Omax - MaKCHMaAJIBHOE€ HalIpd2XKeHHe B HauboJjiee HaHpH}KeHHOﬂ
T'PaHHU, OIIpenesieHHoe I10 JIe(bOpMI/IpOBaHHOfI cxeMe.

[To Tabn. 72 [1] no 3Ha4YeHUIO @* OIpenessieTCs COOTBETCTBYIOUIAS
ruOKOCTb A* 0OpaTHOM TMHEWHON MHTEePHOJAlrel. YCcIoBHas THOKOCTh
onpegnenseTcsa 0o GopMmyie

Ten e
= (56)

ITom 3HaueHueM hef CJefyeT IOHMMAaTh INUPHUHY TpaHU B
paccMaTpuBaeMOM CeYeHUH, PaBHYIO a (CM. uepT. 16).

4.40. TIpu IpoBepPKe YCTOMYHUBOCTHA MHOTOTPAHHOTO MPOQMHUsS Mo II.
8.5 [1] Kak HUIUHOPUYECKOW O0OO0JOYKM pamuyc OOO0JOYKMH ClenyeT
MIPUHUMATh PaBHBIM:

=)
r=—|1+ .
2 COS (57)

KacaTenbHble HaAIpsKeHUs onpenensiorcs no dopmyne (50) mnu
(53).

ITpuMmeps! pacueTa

IIpumep 9 (xk nm. 4.33 - 4.38). PacyeT Ha IPOYHOCTH U MECTHYIO
YCTOMYUBOCTh CTOMKHU U3 THYTOT0 MHOTOTPaHHOTO IIPOpuis

B mpumepe 5 mpuBeneH CTaTUYECKHM pacyeT CTOMKU Omophl BJI
W3 THYTOIO MHOTOTPaHHOTO HpPOoGuasa mo AedOopMHUPOBAHHOU CXEMeE.
[IpoBepuM cedyeHHE I3TOM CTOMKM Ha IIPOYHOCTh U MECTHYIO

yctouduBocTh Ha otMeTKe 0.00.

3HaueHue uarubaroiiero MmoMeHta My = 711,29 kHxwM (rp. 8 Taob.
11).

3HayeHUe IOIIePEeYHOU CUJIBI BRIUUCIISAETC 10 popmyie (24):

Q1 = 53,90xsin(0,035565) + 31,62 = 33,54 KH.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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PaccmaTpuBaeMoe cedeHHe MOpPencTaBiasieT Cco00M MNPaBUIbHBIN
OecsTUTPaHHUK pa3MepoM b = 0,362 M U TOJIIMHON CTEHKH t = 8 MM
(cMm. ueprT. 16,a).

Marepuan - crans BCt3mnc6, Ry = 235 Mlla, Rs = 135 Mlla.

MoMEHT HHEPIIMU CeUeHUs onpenesisseTcs no gopmye (46):

Ix = (10/3)(tg 18°)0,008(0,362)3(tg% 18° + 3) = 1,276x1073 M.

[Irnomansk cedyeHus onpenenseTrcs mo dopmyine (45):

A1 = 2x10(tg 18°)0,008x0,362 = 1,882x1072 m2.

3HayeHNe MPOIOJIbHOM CHUJIBI MPUHUMAETCS M0 HegehOopPMUPOBAaHHOM
cxeMe 1o Tabmn. 10 ans 1-ro ygactka: N = N'1 = 53,90 kH.

ITposepka npoyHoCcMu ce4eHusi

[TpoyHOCTH CeyeHUs IMpoBepseTcs mo popmyne (54) npu yc = 1 onsa
TOo4ek 2-4 Ha 4epT. 16,8 gyt n = 10.

Touka 2 (MakcuMalbHbBIe HOpMaJlbHEIE HaAMpPsXKeHUusa). HopMmanbHBIE
HaIIPsXKEeHUs 02 OIpenessaioTcs no gopmyne (49) npu My =0uy = b:

02 = 711,29%0,362/(1,276x1073) + 53,90/(1,882x1072) = 2,047x10°
kH/M% = 204,7 MIla < 235 MIla.

KacaTenbHble HaIpsAXKeHUs T2 ONpenensaoTcs no gopmyne (53) npu
Qx = 0, ko3 dunueHT Kky?2 - u3 BTOPOU CTPOKH Tabi. 12 nmpu n = 10.

T2 = 0,325%33,54(0,362)%/(1,276x103) = 1119 xkH/M? = 1,119 MTla.
[IpoBepuM NPOYHOCTE IO popmyie (54):

1,119 MIla < 135 MIla;

J204 7 +31119% 2 04,7 MITa< 1,15%235 = 2703 MIIa.

Touka 3. HopMmanbHBIE HAIIPSAXKEHUSA 03 ONPEHEeITCs 110 GopMyJie
(49) npu My = 0 u y = bsin 36° = 0,362%0,5878 = 0,213:

03 = 53,90/(1,882x1072) + 711,29%0,213/(1,276x1073) = 1,474x10°
kH/M2 = 147,4 MIla < 235 MIIa.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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KacaTenbHble HAIPSKEHUS T3 ONpenessaioTcs mo ¢opmyne (53) npu
Qx = 0, koaddunueHT ky3 - U3 TPeTbel CTPOKU TabiI. 12.

13 = 0,851x33,54(0,362)2%/(1,276x103) = 2931 xH/M? = 2,931 MIla.
[TpoBepuM IPOUYHOCTH IO popMmyIie (54):

2,931 MIla < 135 MlIla;

J1474 +3:2931 = 147,5 MITa < 1,15x235 = 270,3 MTTa.

Touxka 4 (MakcuMabHBIE KacaTeJIbHbIe HaIlpPsSIXKeHUs).
KacaTtenbHble HaAlIPSAXKEHUS T4 ONpenensatoTcs mo ¢dopmyse (53) npu Qx
= 0, koa(pdunueHT ky4 - U3 4eTBepTOr CTPOKHU Tabi. 12.

4 = 1,051%33,54(0,362)%/(1,276x1073) = 3620 kH/M? = 3,62 MIla.
[IpoBepuM DPOYHOCTH 110 popmyie (54): 3,62 MIla < 135 Mlla.
IIposepka mecmHoU ycmouyusocmu
MecTHasi yCTOMYUBOCTD IIPOBEPSIETCS:

a) KaK CTeHKHU 3JiIeMeHTa KopobdyaToro ceueHus mo 1. 7.14 [1].

BeluncrsieTcsa YCIOBHBIM KO3(pPUIMEHT IIPOmOJIbHOTO wu3ruba IIo
dopmye (25):

@* = 204,7/235 = 0,871.

ITo Tabmn. 72 [1] onipepensieTcss TUOKOCTh A*: A* = 40 +

50 -40

——— (0871 -0894) =455
0,552 0,594

YcnoBHasg ruOKOCTb:

235

=455, |——
2,06-10

=154.

ITo TaGmn. 27* [1] onst KopobuaToro ceueHuss npu m = 0 u A = 1,0Ayw
=1,0+0,2%x1,54 =1,31.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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b PP
o113 M =322,
i | 235

BenuurHa CTOPOHHI CEeYEHHWsT MHOTOTPDaHHMKa [OJIXKHA OBITh He
6onee her = 0,008x38,8 = 0,310 M. B cedeHun MHOrOrpaHHUKa UMeeM
(cM. uepT. 16,a): hef = a = 2btg a = 2x0,362%0,3249 = 0,235 m <
0,310 m;

0) KakK 3aMKHYTOM LUIUHAOPUYECKOW oOomouku 1o 1m. 8.5 [1].
OTHollleHMe paguyca 000J10uKH K Tonmuue 1/t = b/(2t)(1 + 1/cos a) =
0,362/(2x0,008)(1 + 1/0,9511) = 46,41.

3HaueHue Ko3dpdunmeHTa y onpenenseM mo popmysne (100) [1]:

= 0,97 - (0,00025 + 0, 95Ry/E)r/t = 0,97 - (0,00025 + 0,95%x235/
(2,06x10°))46,41 = 0,908.

3HaueHne KoadduimeHTa ¢ onpenenseMm o tabn. 31 [1] (mnsa r/t =
100): ¢ = 0,22.

Kputuyeckoe HamnpsxkeHue ocrl B popmyie (99) [1] onpepenseM Kak
MeHbIlIee U3 3HadyeHuu YRy u cEt/r:

Ocrl = min[yRy; cEt/r] = min[0,908%235; 0,22x2,06x10°/46,41] =
min[213,4; 976,5] = 213,4 Mlla.

Tak Kak KacaTeJlbHbIe HaNPsSIKeHUs B MeCTe HauOOIbIIero MOMeHTa
(t1 = 1, 119 MITIa) MeHbIlIe yeM 3HaueHue O 07E(t/r) =
0,07x2, 06x10° /(46, 41) = 45,6 MIlla, TO HampsxXeHue Ocrl
yBenuyuBaem B (1,1 - 0,10'1/01) pa3, rme o'l - HauMeHbIIee
HaMpsiXKeHue (pacTsarusaloiiee HampsixKeHue cyuTaeM
OTpUIIAaTEIbHBIM):

ocrl = 213,4[1,1 - 0,1(-198,9)/204,7] = 255,4 MIla.

[TpuauMas kKo3(pPuumeHT ycrmoBuit paboThl yc = 1,0, mpoBepsieM
YCTOMYMBOCTE 000/mouyku mo ¢opmyne (99) [1]: 204,7 MIla < 255,4
MIlIa.

5. PACUET COEIUHEHUMA

5.1. YkazaHus M0 pacyeTy CBApPHBIX COEIUHEHUMN MPUBEOEHHl B IIII.
11.1-11.5[1], a Takxe B [2].

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CoenuHeHUus C YI'JIOBEIMHU IIIBaMM CJiegyeT IIPOBEPATh IIO0O OBYM
CedYeHHsdAM: 110 MeTaJlJIy IIIBa W II0 MeTaJlIJIy TPaHUITbI CIIJIaBJIIEHUSI. HpI/I
pacdeTe OOCTAaTOYHO IIPOBEPHUTHL IIPOYHOCTL IIO OOJHOMY CEYEeHHIO,
HMEIIeMY HAMMEHLBIITYIO ITPOYHOCTE.

PacueTHBIe CeUYEHHS, II0 KOTOPBEIM CJIeyeT MPOU3BOOUTH IIPOBEPKY
IIPOYHOCTH COEOUHEHMsSI B 3aBUCHMOCTH OT IIapaMeTpPOB IIIBa, YKa3aHEI
B Tabm. 2 u 3[2].

[TpenmenbHBIE YCUIIMS Ha CBaApHBIE COEOUHEHWUSI C YTJIOBBIMH IIIBAMU
oyisi HauOosiee  pPacCHpPOCTPAHEHHBIX  COYETAHUM  3JIEKTPOTHBIX
MaTepHuayoB, YCIOBHUIM CBAapPKM M KATETOB IIIBOB IMpPUBeOEeHH B Tab. 1 u
2 mipun. 2 [2].

5.2. YKazaHus 10 pacyeTy OOJITOBBIX COeOMHEHUU OaHHl B Im. 11.6
- 11.11 [1]. TIpu ompepmeneHuu 4uwucjga OomnroB mo m. 11.8 [1]
K03(hGUIIUEHT yCIIOBUM pabOTH Y¢ ClIeAyeT IpUHUMAaTh paBHBIM 1,0.

YkazaHus 10 omnpeneneHuio Ko3(QPUIIMEHTOB YCIOBUM pPabOTH
coeOuHeHUU NpuBeneHsl B Tabn. 35* u m. 15.14* [1]. KOHCTpyKTUBHEBIE
TpeOoBaHUsA K IIPUKPENIEHUIO PACKOCOB K II0SCaM M PacCIIOJIOKEHUIO
00JITOB B CTHIKE yYKa3aHHI B . 15.15u 15.16 [1].

5.3. PacueT GONTOBLIX COeOUHEHUU PACKOCOB C IosicoM (uepT. 17)
CliegyeT BBIMIOJIHSATE:

Ha cpe3 0OojiTa - Ha Oojblllee W3 yCUIHWM, epedaBaeMbIX Ha OONT
packocaMuy;

Ha CMATHE ITOJIOK PACKOCOB - Ha YCHUJINA B PaCKOCaX;

Ha CMsATHEe TIIOJKKM TII0siCa - Ha PABHOOEHCTBYIOIIYIO YCHUIIHH,
IepemaBaeMbIX PACKOCAMH.

[Ipu cxeme coeguHeHUs II0 dYepT. 17, a HeoOXOOUMO TaKXKe
IIPOBEPUTL HaA CMsATHE IIOJNIKYy Ilosica Ha ycunue 0,O0N2 c ydeToM
PacCTOsITHUSA BOOJIb YCUJIUS OT OCU OTBEPCTUSA OO Ilepa [osca.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Yept. 17. CxeMa coeJUHEHHUSsI PaCKOCOB C MMOSICOM

a - MHOT000JITOBOE coequHeHue; 6 - ofHOOOJITOBOE COeqUHEeHUEe

6. TPEBOBAHMUA 110
IIPOEKTUPOBAHUIO

OBIIIUE ITOJIO2ZKEHHUA

6.1. CranbHble KOHCTpyKuuu omop BJI u OPY cnenmyert
IIPOEKTUPOBATh B COOTBETCTBUU C TpebOoBaHUAMU [1] U HACTOSAIIUM
pa3nesioM.

6.2. PelneT4yaThie 371EMEHTHI OTIOP HOJIXKHEI OLITH AradparMUPOBaAHHI.
[Tpu pa3MellieHuu guadparm ciegyeT YYUTHIBATh (aKTOPHI, BIUSIONIIHAE
Ha  HECYUIyIo CIIOCOOHOCT®b: MMPOCTPAHCTBEHHYIO  JKECTKOCTbH
KOHCTPYKIIMI, HEPaBHOMEPHOCTh pacIlipefiejiIeHNsI BETPOBOT'O AaBJIE€HUS
MeX[y nepedHey M 3aJHel IpaHsSIMHM KOHCTPYKLUMWM IIPU HanpaBJIeHUUN
BeTpa, HOPMaJIbHOM MJIM IIOA YTJIOM K TPaHsAM, U IPU Kpy4deHuu. Takxke
clefyeT yYHUTHIBaTh TOYHOCTh MOHTa>Xa KOHCTPYKIMM M BO3MOXKHOCTbD
WX TPaAHCIOPTUPOBaHMUSA. Bo Bcex ciydasgx He3aBUCHUMO OT THUIIA OIIOP
U CeYEeHUU 37IeMEeHTOB aAmadparMbl OOIXKHBI OBITH ITOCTABJIEHBI BO BCEX
CeYeHUsAX, THe TPUJIOKEHB COCPEeNOTOYEHHBIE HArpy3KH, KOTOPHIE
MOTYT BBI3BaTh MCKaXXeHHe (POpMBI ITOIIEPEYHOT0 CEYEeHUsI, U BO BCEX
CeYeHU X C IepejioMOM MOSICOB.

6.3. Konctpykuuum omop BJI um OPY pomxHbl o0OecreduBaTh
BO3MOXKHOCTh 3aKpeIlJIeHUsI MOHTAaXKHBIX IIPHUCIOCO0JIEHUM C ITOMOIILIO
YHU(PUIIMPOBAHHBIX [eTalell W OOCTyn OOCIy>KHBAIOIIero IiepcoHana
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K y3JlaM KpEeMJIeHUus TUPJSHI, ITPOBOOOB M TPOCOB B COOTBETCTBUU C
TpeboBaHUSAMU [7] ¥ OPYTUX OEUCTBYIOUINX HOPMATUBHBIX TOKYMEHTOB
110 TEXHOJIOTUYECKOMY ITPOEKTUPOBAHMUIO.

6.4. JInsa obecriedyeHusi TpebyeMoOu KECTKOCTU OIOP C OTTSAXKKaMU
IO AENCTBUEM TOPM30HTAIbHBIX HAarpy30K B OTTSXKKaX MOJI?KHO OBITH
CO3[1aHO IIpeaBapUTenbHOe HaTsaxKeHue He MmeHee 10 - 15 % pacueTHOTO
YCUIUSA B OTTSKKaX.

6.5. TpyOuaThie 3JIEMEHTHI U 3JIEMEHTHI KPYTJIBIX CE€UYEHUMN MOIXKHEBI
IIPOEKTUPOBATLCA C YYETOM MEPONPUATUU, IIPeayIpeKaarolInx
TOsIBJIIEHEe aBTOKOJieOaHU B BETPOBOM ITIOTOKE.

6.6. [Ipu [OpPOEKTHPOBAHHWU CHELHAJIbHBIX II€PEXOOHBIX OIIOpP
HeoOXoouMO TpeaycMaTpuBaTh MaKCHMaJbHOE COKpallleHHe 4YHciia
MOHTAXKHBIX COEOUHEHUN U COOPOYHEIX OOJITOB.

[Ipu 3HAYUTENBHBIX OCEBBIX YCUJIUSX B II0siCaX KPECTOBOTO CEUYEHUS
M3 [IBYX YTrOJIKOB MJIM K3 JIUCTOBOTO IIPpOKaTa CBaAapHOM KOHCTPYKIIUH,
€CIU CTHIKM Ha HaKjaJkKaxX TpeOyIOT YCTAaHOBKK OOJIBILIOTO YHCIIa
00JITOB, PEKOMEHMYETCS ITPOEKTUPOBATh CTHIKKA (JIaHIIeBHIMU (UepT.
18), uto obecreuyuBaeT COKpallleHHe 4ucjia O0OJITOB B COEOIWHEHUU U
yIIPOIleHNEe eTo COOPKHU.

CBAPHBIE COEITUHEHUA

6.7. B KOHCTPYKLIMSAX CO CBAPHBIMU COEUHEHUSIMU CIIeyeT:

a) obecrieunBaTh CBOOOOHBIN MOCTYII K MeCTaM BHIIIOJIHEHUS LIBOB C
y4eTOM BBEIOPaHHOTO criocoba U TeXHOJIOTUU CBapPKU;

0) Ha3HauvaTh TOJIIMHY IIIBOB, B3aMMHOE UX PACIOJIOXKEeHUe u
BLIOMpPATh TAaKOM croco® CBapKu, YTOOBI B KOHCTPYKIIUSX BO3HUKAIH
BO3MOXKHO MEHbIIHE COOCTBEHHBIE HANpPSAXKeHUs U aedopMalluu OT
CBapKu;

B) u3beraTth COCpPegOTOYEHHOCTHU OOJBIIOTO YMCJIa IIBOB B OOHOM
MecCTe;

) IPUHUMATh MUHKMMAJIbHO HeOoOXOOuMOe YHCJIO0 ¥ MUHUWMaJbHEIE
pa3Mephl CBapPHBIX IIBOB.

6.8. ®opmMa TMTOATOTOBJIIEHHEIX KPOMOK CBapuUBaeMBIX [OeTajieid
OOJI>KHA IIPUHUMATBCS C y4eToM crocoba CBapKW, TOJIIMHBI

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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CBapMBa€MBIX JJIEMEHTOB, IIOJIO2KE€HUsI HUX B IIPOCTPAHCTBE U
TEeXHOJIOTUH CBAPKH.

dopMy MOOATOTOBIEHHBIX KPOMOK IIPH PYYHOM CBapKe cCienyer
npuHuMaTth o 'OCT 14771-76, 'OCT 5264-80 u I'OCT 11534-75.

6.9. Pazmepsl ¥ (popMy CBapHBIX YIJIOBBEIX IIBOB CJlieAyeT NIPUHUMAaTh
o ykalanuaMm 1. 12.8 [1], a Takke pekoMeHgauusaMm [2].

6.10. [IpumMeHeHHMe KOMOWHMPOBAHHBIX COEOUHEHUMN, B KOTOPBIX
YacCTh YCUIUS BOCIIPUHUMAETCS CBAPHBLIMU IIIBAMH, @ 4aCThb - OOITaMy,
He JOIIyCKaeTCs.

Yeprt. 18. Cxema ¢1aHIIEBOI'0 CTHIKA MMOSICOB KPECTOBOI' O
CcedYeHHUsI

6.11. IIpuMeHeHHEe TIPEPBIBUCTHIX IIBOB, 3JIEKTPO3aKJIEloK,
BBHIIIOJIHSIEMBIX PYYHOUW CBapKOU C IIpeaBapUTEIbHBIM CBEPJIEHUEM
OTBEPCTUM, HE [OIYCKaeTCH.

6.12. KoHCTpyKTUBHBIe (OPMBEI CBapHBIX COEOUHEHUU B
KOHCTPYKILUSAX OIIOP [AOJI2KHBI oOecriedynBaTh HauboJjiee pPaBHOMEPHYIO
3IIOPY HANPsXKEHUU B 3JIeMEHTaX U OeTalisdX, a TakKe HauMeHbIue
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CBapouHble HampsizkeHus. C 3TOM 1ebl0 He00X0OuMo n3beraTb Pe3KUxX
reoOMEeTPUYECKUX KOHIIEHTPATOPOB HANPSIXKEHUHN (BXOOSAIINX VTJIOB,
repenagoB Ce4YeHUM U T.O.). YCTPOMCTBO CTHIKOB C HEIIOJTHBIM
TIEPEKPHITUEM CeYeHUusT (HallpuMep, CThIKa II0SICOB TIPU OTCYTCTBUU
CTBHIKA CTEHKM) HE JIOIIYCKaeTCs.

6.13. B cBapHBIX CTHIKOBBIX COEIUHEHHUSIX JINCTOB PA3HOTO CEeYEeHUS
B IeJisgXx oOecliedyeHUsl IIJIaBHOCTU IIepexoda CedYeHUs OT MeHbIeHn
TOJIIIUHEI (IIUPUHBI) K OOJbIIEN CJiegyeT IIpeaycMaTpUBaThb CKOCHL Y
6omee TONCTOro (IIMPOKOTO) JMCTa C OOHOW MJIM C OABYX €ro CTOPOH
Cc ykioHoM He Oosiee 1:5. CTBIKOBaHHWE JTHUCTOB Pa3HOM TOJIIIUHLI Oe3
YCTPOMCTBa CKOCOB pa3pellaeTcs IIPpU YCJIOBUM, €CJIM pal3Hulla B
TOJIIIIMHE JIUCTOB He TMpeBhIllIaeT 4 MM, a BeIWYMHA yCTyIlla B MeECTe
CThIKA He IIpeBhIaeT 1/8 TomnmuHek 607Iee TOHKOTO JIUCTA.

6.14. Mexngy TOpuaMu  CTHIKYEMEBIX  3JIEMEHTOB  IIOSICOB,
IIepeKphIBaeMEIX HaKjlaJgKaMM IIPU CBapHBIX coeOfuHeHUsx (gept. 19),
cjienyeT OCTaBdATh 3a30p He MeHee 20 wmM. IIIBBI Hakiagokx,
COeNVHAIOIINEe HaK/IaOKU C [I0siCaMU, He MOOJIZKHEI JOBOOUTLCSA OO OCHU
CThIKA Ha 20 MM C KaX[Aou CTOPOHEL. 3a30p MeXKOYy CTLIKyeMBIMU
3JIeMeHTaMU I10siCa 3aBapUBaTh He JOIyCKaeTC .

Yept. 19. CBapHOH CTHIK IOsICa

6.15. CBapHEBEIEe CTBHIKM IIOSICOB OIIOP, 3KCIUIYyaTUPYEMBIX WU
MOHTHUPYEMBIX IIPH pacyeTHOU TeMmiliepaType Huxe wMmuHyc 40 °C,
clenmyeT pacrojiaraTh BHE Yy3JI0B, IIPW 3TOM HauMEHbIIee PacCTOSHUE
MexXKay ONMUKauIIMMU KpasiMU CTHIKOBOM HaKJIaJKU U Y3JI0BOM (PaCOHKHN
OOJIJKHO OBITH He MeHee YOBOEHHOU BBHICOTHI CEYEHUS II0sica U He MeHee
200 MmM.
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6.16. IIpu npoeKTUPOBaHUM CBaApPHBLIX COEOUHEHUU CllegyeT TaKKe
YYUTHIBAaTh PpeKOMeHganuu [2].

BOJITOBBIE COEITUHEHUA

6.17. BonTel ciegyeT pa3MmeniaTbh B COOTBETCTBUM C Tabm. 39 [1].
51 obecreyeHnsT BO3MOXKHOCTH 3aKpPy4duBaHUs OOJITOB B COEIMHEHUH
1 CO3MaHHS KOMIIAKTHOCTH y3Jla NPHU yCJIOBUU CHUKEHHUS PACUETHBIX
CONPOTUBJIEHHM CMSITHIO B 3JIEMEHTaxX U3 CTalled C IIpegenoM
TeKydecTu go 38 MIla momyckaeTcss YMeHbIIIeHe PAaCCTOTHUN MEKIY
IleHTpaMu OOJITOB M [0 Kpas 3JIEMEHTOB B CIydasiX MOATBEPKIEHUS
pacdeToM C YYeTOM COOTBETCTBYIOIIMX KO3(h(PHUIIMEHTOB YCJIOBUU
paboThHl coeguHeHuM corinacHo mm. 11.7*u 15.14* [1].

6.18. [Ipu pa3mellieHnn OOJITOB B IIIaXMAaTHOM IIOPSIIKE PAacCTOSTHUE
b Mexknay ux 1leHTpaMu BOOJIb YCUJIUSA CIeNyeT NIPUHUMATh He MeHee a +
1,5d, rge a - pacCTossHME MeXOy psgaMU IIONepeK yCunus, d - zuaMeTp
oTBepcTusa mnsg 6onrta (dept. 20). [Ipu TakoM pa3MeIlleHUN CedYeHHUe
ameMeHTa Ap OIpenensieTcs C y4eToM ocjiableHUs ero OTBEPCTUSIMU,
pacIiooXeHHBIMU TOJILKO B OOHOM CE€YEeHUHU IIOIepeK yCUumus (He 1o
«3UT3ary»).

YepTt. 20. Pa3zmenieHue 00/JITOB B IIaXMaTHOM IOPsiTKe

6.19. B snemeHTax, paboTamlIMX TOJIBKO Ha pacTsIXkeHUue, OJINHa
o0pe3a B 0HOOOITOBLIX COEIMHEHUAX MOIKHA TPUHUMATHCS HE MeHee
2d.

6.20. B coemuHeHUsix Ha 00JITaXx HOPMaJIbHOM U Ipy0ON TOYHOCTH,
paboTamuiuxX Ha Ccpe3, AUuaMeTp OTBEPCTHUM CllegyeT NpuHUMAaTh Ha 1
MM OOJIbIlle HOMUHAJILHOTO AuaMeTpa 00JITOB.
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6.21. HomuHanbHBIE [UaMETPbl OTBEPCTUUM U [OONyCKaeMble
OTKJIOHEHHUS B IaMeTpax OTBEPCTUH [y O0JITOB Irpy00¥, HOpMaJIbHOM
M TOBBIIIEHHOW TOYHOCTH, paboTalomux Ha Ccpe3, IPUHUMAIOTCA B
COOTBETCTBHUU C yKalaHueM 1. 8.2 [3].

6.22. Bo ¢maHIEeBLIX CcoeOuHEHUsX, rme O0JTel paboTailoT Ha
pacTsxkeHue, OUaMeTP OTBEPCTUS He OOIXKEH IIPEBHIIIaTh OHaMeTP
O6onrTa 6onee yeM Ha 2,5 MM.

6.23. To710BKM M TauKu OOJITOB MOJIXKHEBI IIJIOTHO COIIPHUKACAThCS C
IIJIOCKOCTSIMU 3JIEMEHTOB KOHCTPYKHIUM U Inain®. ITom raikm OOJIXKHBI
00s13aTeIbHO CTAaBUTHCS KpyTrible maiosl mo TOCT 11371-78.

3akpeljieHre raek OT CaMOOTKPYYUBaHUS [OOJIZKHO OCYIIECTBIIATHCS
B COOTBETCTBUM C VyKa3aHMeM pabouumx uYepTexXkel YCTaHOBKOMU
MIPY2KUHHBIX II1ali0 TN KOHTPraek.

Pe3pba 6GonTa AOJI2KHA HaAXOOUTHCS BHE OTBEPCTUS COEOUHSEMBIX
3JIEMEHTOB, @ C HApPyXHOW CTOPOHBl TaWKU [OJIKEH BBICTYIIATh
CTep:XeHb 60JITa OIUHOM He MeHee 1,5 11ara pe3bOhl.

6.24. Packochl, IpuUKpeIUisieMble K I0sCy 00JiITaMM B OOHOM Y3JI€,
OOJIZKHEL pacriojiaraTbCs, KakK IIpaBUjlo, C OBYX CTOPOH IIOJIKU IIOSICHOT'O
yroJIKa.

6.25. B OONTOBBIX CTHIKaAX IIOSICHBIX YTOJIKOB MOJid OOecIlliedeHUus
paBHOMEpHOM paboThl PEKOMEHAYeTCS YUCIO0 OOITOB B CTHIKE
Ha3HayaTh YETHHIM U pacIpefensaTh O0JITh MOPOBHY MEKOY ITOJIKaMM
yroJikKa.

Yuciao OOJTOB IIPH OOHOPSOHOM H IIaXMaTHOM PACIIOJIOKEHHH U
YHMCJIO IIOIIEPEYHBLIX PSAOOB OONTOB IIPU OBYXPSOHOM PaCIIOIOXKEHUU
C KaX[O0W CTOPOHBLI CTBHIKA BOOJIb YCUJIMSI II0 OOHOW IIOJIKE CIIEOyeT
Ha3Ha4aTh He 0ojiee OATH.

TPEBOBAHHUA K KOHCTPYKIIUAM,
IHHOOJIE2KAITITAUM I'OPAYEMY
IIMHKOBAHHUAIO

6.26. KoHCTpyKIIUH, nofgJjiexalliye ropademMy QUHKOBAHUIO, OOJIXKHBI
yooBneTBopATh TpeboBauusaM OCT 34-29-582-82.
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MakcumarnbHasi OJIWHaA 9JIeMeHTa He [OOIXKHa IIpeBHIIaTh 12 M.
[lommepeyHOE CedYyeHUE OOJIZKHO BIMUCHIBATBCS B KBagpaT C pPa3MepoM
CTOPOH 1 M. DJIeMeHTHI OJOIXKHBI UMETh Ha KOHIlaX TEXHOJIOTHUYECKUEe
OTBEPCTHUS M1 00JerdeHus IOTPYyKeHUs UX B IIMHKOBAJIbHYIO BaHHY.

CBapkKa 5/1€MEeHTOB MeXOy Co00# [OoJI?KHA BHIMIOJIHATHCS TOJIBKO
BCTHIK. CBapHBIE JeTalii, UMEIOIIME MMa3yXu ¥ KapMaHbI, TOIXKHBI UMETh
TEXHOJIOTUYECKUE OTBEPCTUS MOJI CTOKa TPaBUIBHOTO pacTBOpa H
IIMHKA.

6.27. JIna TonmiuHB 371eMeHTOB OO0 10 MM BKIIIOY. CBapHBIE MIBHI
MOTYT BBIIIONHATECI 0e3 pa3menku KPOMOK, HO C o00s3aTesibHOM
IMOOBapKOW KOPHS IIBA.

6.28. [letanu, umMmemwlue pe3b0y, MONMXKHBI OBITh CbEMHBLIMHU. [Ipu
ITPOEKTUPOBAHUM CJIeAYEeT YYUTHIBATD, YUTO II0 TEXHOJIOTHUY IIMHKOBAHUS
pe3nba He OIIMHKOBBIBAETCS (MMEIOTCS B BUOY IOEeTalud, KOTOPBIE II0
CBOMM pa3MepaM He MOTyT TIOMECTUTLCS B  IEeHTpudyry,
IIpegHa3HaYeHHYIo s cOpoca JIUIHEro IIMHKa C pe3bObl, HAalTpuMep
aHKEepHBIE TATU OMNOpP C OTTSXKKaMU U T.IM.), IIO3TOMY CJIeOyeT
IpeaycMaTpuBaTh 3alllUTy HapPe3HOM 4YaCTW TaKUX [eTalel oT
KOPPO3UU IIOKPEITHEM 3aUIUTHOM CMa3KOMH.

6.29. I'epmeTudyeCKU 3aKpBIThIE KOHCTPYKIIUU, OJIsI KOTOPBIX HET
HeoOXOOUMOCTU B LIMHKOBAHUN BHYTPEHHUX ITIOBEPXHOCTEMN, HOJIZKHBI
MMeTh Ha BpeMsl IMHKOBAHUS OTKPHIBAIOIIWECS OTBEPCTUS (3aTrIyLIKH)
IJIs1 BBIIIYCKa IIapoB, 00pa3yIomUXCs IPU IIpollecce. 3arIyIIKu IocCie
IIMHKOBAHUS OOJIZKHBI IIJIOTHO 3aKpPHIBAaTHCS BO M30exkKaHUeE IOIafaHus
BHYTPb aTMOC(EepHOU BIary.

6.30. Bo n3bexkxaHue IMPOHUKAHUS TPaBUJIBHOTO pacTBOpPa CBapHBIE
BBl HOJIXKHBI OBITH IIJIOTHBIMH, HE HMETh KpaTepoB, MLIIJIaKOBHIX
BKJIIOUEHUMN U [Opyrux paedekToB. Hayamo M KOHeI CBapHOrO IIIBa
OOJI2KHBEI UMETH IIJIaBHBIU Iepexon K OCHOBHOMY MeTaly.
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1. O01Iue IMON0XKEeHU
2. MaTepuanbl O CTalbHBIX KOHCTPYKIIMN U COeIUHEHUU

3. PacueTHbie XapPaKTEPUCTUKH MATEPHUAJIOB U COeOIVHEHUN. YUYeT
yCHOBHfI Q&GOTLI W Ha3HAYEHUA KOHCTELyKquI

PacyeTHbIe XapaKTEePUCTUKU

YyeT ycnoBuM pabOTHl ¥ HAa3HAYEHUST KOHCTPYKITUN

4. PacyeT KOHCTPYKIIUA ¥ UX STIEMEHTOB

O61111ie TOI0KEeHNI

[[eHTpaIbHO-PACTIHYTHIE U IIEHTPAJIbHO-CXKAaThle 3JIeMEHThI

PacueT 571eMeHTOB, IIOOBEPXKEHHBIX OEWCTBUID OCEBOW CHUIIBL C
U3rudom

PacuyeT 1105COB B maHEeNIAX CO CTEIKaAMHU
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PacueTt 371eMeHTOB M3 THYTOTr0 MHOTOTPAHHOTO IPOMUIS
5. PacueT coeguHeHUU

6. TpeGoBaHUS IO IPOEKTHUPOBAHUIO

OOI11Me IIOI0XKEeHU S

CBapHBIE COEIUHEHUS

bonToBLle COeIMHEHUS

TpeﬁoBaHHH K KOHCTPVKIIWAM, IIOOJIEe2KaIliyM ropdayemMy
[TMHKOBAHWIO

CHOucok nuTepaTyphl
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