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NPEOUCIIOBHE

Hacrosmee IlocoGHe pa3paGoTaHO ¢ UENBbI0 KOHKPETH3aUMH OCHOBHBIX
nonoxenuit CHull I1-23-81* ,,CransHble KOHCTPYKUMH™ MPUMEHHTENBHO K MpO-
eKTHPOBAHMIO CTAIBHBIX KOHCTPYKUMH ONOP BO3AYILIHbIX MuHU#A (BJI) snextpo-
nepefjayd M OTKPBLITHIX paclpedeNHIenbHbIX ycrpoiictB (OPY) nopcraHumii.
Bce ccpmku Ha ykasawms CHull II-23-81* cpenmanbl ¢ yueToM MX H3MeHEHMil.

B Ilocobun comepxkaTcAd Take PEKOMEH[OALMH IO pacyeTy KOHCTPYKUHi
OTOp H HX 3J1eMeHTOB, oTcyTcrBYylowye B CHulI 11-23-81%, u npumeps! pacuera.

PaspaGorano CeBepo-3anagHbIM OTAENEHHEM JHeprocerbnpoekTa Mum-
sHepro CCCP (nm-p Texs. Hayk A.A. 3esun, xaHj. texH. Hayk A.4. KypHocos,
umxeHepst E.M. Byxapun, B.M. Kaebanos, E.H. Koabanes, H.I. Ilaoea,
C.A. Iiltun) .



1. OBHIME NMOJIOXEHHUA

1.1. IIpoexTHpOBaHHe CTAIbHBIX KOHCTPYKW onop BJI u OPY cnenyer npo-
u3BoauTh B coorBercrBuM co CHuII II-23-81, ¢ yuerom pexoMeHpauuii Pyxo-
BozcTBa M Iloco6us, yKa3aHHBIX B CIIMCKE JIKTEPATYphI.

Tpu pacuerax KoHCTpyKumii onop BJI  OPY Heo6xomuMo yuHTBIBATH TpeGo-
Banusa CT CIB 384—76 u CT C3B 3972-83.

Harpy3xu Ha KOHCTpPYKIMH ONpeaensioTca B cooTBeTcTBHH ¢ [ 7] u [ 5].

1.2. Koscrpykuun BeicoTod Oo 100 M peKoMeHAyeTcs NMpOEKTHPOBaTh U3
OTKPBITHIX FOPAYEKATaHbIX H 3aMKHYTBIX MHOTOTI PaHHEIX Npoduieii. KOHCTpyK-
IMH cheuHanbHbIX onop BJI Gonblumx nepexoAoB BeicoTod Gonee 80 M momycka-
ercA NMpOEeKTHpOBaThb C NMpHMeHeHHeM GeCIIOBHBIX ropsaueaedopMHpOBaHHBIX
TpYO.

ITpumenenne GecuioBHBIX ropsAyenedOpMHPOBAHHBIX TPYG B APYTHX KOHCT-
PYKUHAX HE NONYCKaeTCA.

1.3. OtpenbHble 3neMeHTHI Omop, paGoTaolme Ha pacTskeHHe (OTTAKKH,
TATH, 3aTSDKKH), PEKOMEHAYETCA BBINOMHATh M3 CTAIBHBIX KAHATOB WIM H3
KpYTJION CTalH.

1.4. [Ipn npoexTHpoBaHUM KOHCTpYKuHit onop BJI u OPY crnenyer coGnonats
ykasaHus [ 6] .

Ina 3ammMTbl OT KOPPO3MM KOHCTPYKIMH C GONTOBBIMH COEIMHEHHAMM
(xpoMe coenMHeHMH Ha BBICOKOMpPOUHBIX GONTax), a Takxe GONTOB, raek H
1aii6 peKOMEHAYeTCA ropsuee UMHKOBAHHE METOLOM HOTPY)KEHMA B PaciUIaB.
B otmenpHBIX CiiydasX OONYCKaeTcs NpHMEHEHHE JIaKOKPaCOYHBIX NMOKPBITHIA,
a 1A KPENeXHbIX H3[eNui — rajipBaHMuecKoe ImuHKoBaHHe. IIpu 3xoHOMMUe-
CKOM OGOCHOBaHMH HOITyCKaeTci NPHMEHEHHe aTMocepo- H KOPPO3HOHHO-
CTOHKHX CTaNleH.

OTTAKKH H3 OIMMHKOBAHHbIX CNMPATbHBIX KaHAaTOB H3 BBHICOKONPOYHOMN MpO-
BOJIOKH CJleflyeT, KpOMe TOro, NOKpHIBAaTh 3aLUMTHOH 3JIEKTPOTEXHHYECKOMH
cmaskoit (33C).

Texummecxne TpeGOBaHHA K KaYeCTBY HOKPHITHA METONOM IODRYErO LHHKO-
BaHHs#, NpaBWia NPHEMKH H METOAbl KOHTPONA cTanbHeX onop BJI u OPY mpa-
Bepens B OCT 34-29-582-82, kpenexmbix uapesmit — B OCT 34-29-566-82.

2. MATEPHAJIN IS CTAJIBHBIX KOHCTPYKLIMA
U COEIMHEHHH

2.1. B 3aBHCHMOCTH OT CTENeHH OTBETCTBEHHOCTH KOHCTpyKimii BJ1 u OPY,
a TaK)Ke yCIIOBHI 3KCIUTyaTalMH OHH Pa3feJIoTCA Ha YeThIpe IPYIIbL.

PexoMeHJaUMH MO NpPHMEHEHHI0 MAPOK CTallH, MpEMIOKEHHBIX B KayeCTBE
OCHOBHBIX, IJIfi CTaNIbHBIX KOHCTpYKiumii BJI u OPY, BXomsAumMX B 3TH IpYIILI,
B 32BHCHMOCTH OT PacueTHOH TeMIIepaTyphl paiiOHa CTPOHTE/bCTBA IPHBENECHAI
B Ta6n. 1.
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Tabnuual

Mapka cranu

FOCT unu TY

KaTteropus crajif npH pacueTHOH
TeMIlepaType pallOHa CTPOUTENb-
o

ctBa, C
t2-40| —40>t =2 [-50>r >
> -50 > -65

I'pynna 1. Ceaprbie cneyuaavhvie onopdt 60abdiuux nepexodos8 8vicoroil 6onee 60 m
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I'pynna 2. Ceapuvie onopt BJI wezagucumo or nanpaxenus BJ1 (3a uckaouenuem onop
boavwux nepexo0o8) , ceapHble ONOPbE OUIUROBKY U NoO biKalovareau OPY nesasucumo
or Hanpaxcenusn OPY, caaphrbie onopwt nod o6opyodoeanue OPY nanpaxenuem 500 kB
u bonee, @ TaKxKe Cneyuanbivle Onopsl bonbluux nepexodos zpynnvt 1 npu oTcyTCT8UU

BCt3cn
BCr3nc

09r2C
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C8ApHbBIX COCOUHERU
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rocr 380-71%
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I'pynna 3. Ceapnsie u 60aroavie onopbt nod obopyodosarue OPY 0o 330 kB axarou.
{Kpome onop nod evikawuaATEnU], @ TAKNE KOHCTPYKYUU 2pynnbt 2 npu OTCYTCTUU

BCr3nc

0912C
0912C; 1012C1

16T2A0
18T'nc

CBAPHbIX COEOUHENUT
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I'pynna 4. Ceapubie u 6oarosbie KOKCTPYKYUU KABeAbHbIX KAHAA08, OeTdnu nyTel
nepeKarKu TPARCHOPMATOPOE, TPANbL, AECTHUYDI, O2PaANIEHUA, 02padbl u Opyaue

BCt3kn
BCr3cn; BCr3T'nc

18T'mc

TY 14-1-3023-80
rocr 380-71%
TY 14-1-3023-80
I'OCT 380-71%*
rOCT 2357079
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IIpodoaxenue Taba. 1

0O6o3Kauenun, npunarvie 8 Taba. I:

a — B palfoHaX CTPOMTENLCTBA C pacueTHoM TemnepaTypo#t —30 °C>t > —40 °C npume-
HATH TONUMHY He Gonee 10 MMm;

6 — B paltoHax CTPOHTENILCTBA C pacueTHol TeMmepatypolt —50 °C > ¢ > —65 °C upu Ton-
UMHe MpoKaTa He Gonee 11 MM HonyckaeTcd NPHMEHATD CTaNb KaTeropuu 12;

B — NIPUMEHATH TOJILKO [AJIA OMOPHBIX IUTHT GaliMaKoB;

3HaK ,,+” O3HauaeT, YTO KATErOPHIO CTAIM H TpeGOBaHMA K Heft yKa3biBaTh B MPOEKTE
He clefyer;

3HaK ,,—" 03HayaeT, YTO JaHHYIO MapKYy CTAM B palfoHe CTPOMTENBCTBA C YKa3aHHoOM pac-
YeTHON TeMIepaTypoil NPHMEHAT He CliefyeT-

MpumeuaHua: 1. PacueTHas TeMIepaTypa pafioHa CTPOHTENECTBA IPHHUMAETCA B CO-
OTBETCTBHHM C YKa3aHueM II. 2.2.

2. O6o3HaueHHs MapoK cTand, nocrasisgemoft nmo TY 14-1-3023-80, mausl ang rpynn
MpOYHOCTH 1 ¥ 2, KOTOpEIe CllefyeT yKa3biBaTh B 3aKas3e.

3. IlpumeneHue yrnepomucroft cranu no N'OCT 380—71 nonyckaercs TONbKO IIpH HEBO3-
MOXHOCTH MOJTyYeHus Mapok ctamu o TY 14-1-3023-80.

4. YKa3aHHble KaTerOPHH CTATM OTHOCATCHA K ()aCOHHOMY H JIMCTOBOMY IMPOKATY TOJLIM-
HOY He MeHee 5 MM H K KpyIo#f cTany AMameTpoM He meHee 12 mm. IIpu Tonumne dacou-
HOTO M JIMCTOBOTO MPOKaTa MeHee S MM NpHBefleHHble B TaGMIe MAPKN CTATH NPHMEHSIOT-
cs Ge3 TpeGoBanuit Mo ymapHo# BA3KoCTH. 3a TONIMHY PaCOHHOTO NpoKara ClenyeT NpHHH-
MaTh TONIIMHY TONKH. MapKkH KpyTIJIOH CTaJIM H YCIIOBHSA HX IPHMEHEHHA B OTTAXKAX OMNOp
npuBedeHs! B 1. 2.11 u Tabn. 4.

5. IIpumeHeHne KpyTnoft cTalmM AMaMeTpOM MeHee 12 MM JlomyckaeTcs TONBKO ANA
cnaboHarpyXeHHBIX J1eMeHTOB KOHCTpYKIMii Irpynis! 4.

6. Mapxu cranu s GeclIoBHBIX ropsyefedopMUPOBAHHLIX TPYG CleflyeT DpHHEMATH
B COOTBETCTBMH C YKa3aHWeM IL 2.3.

IlpH TEXHHKO-3KOHOMHYECKOM OOOCHOBAHHH IOMYCKaCTCR TAK)KE MCHONB30-
BaHHe JPYFHX MapOK CTalM B COOTBeTCTBMM C Tabu. 50* [ 1] B 3aBHCHMOCTH OT
TPYTII KOHCTPYKIMA H PaCuCTHOH TeMNEpaTypbl KIIHMaTHYECKHX PaOHOB CTPOHM-
TeIbCTBA.

Hns oTTskex W3 KPYIJION CTANIM yKa3aHMA MO IPHMEHEHMIO e MapOK NpHBe-
HeHbi B M. 2.11.

B paiionax c pacuetHo# Temneparypoit —40 °C >t > —45 °C B KOHCTPYKIM-
fX OMOp C COeNMHEHHMAMH Ha Gonrax (NpH OTCYTCTBMHM CBAapKH) HOMYCKaeTCA
NpUMEHEHHE YTJIOBOTO M JIMCTOBOrO NpPOKaTa M3 YTIIEPOAMCTOH CTalnM MapoK
C13 u 18I'nc.

2.2. [Ipx BBIGOpE MapOK CTaMHM 3a PAcYETHYIO TeMIlEparypy paHoHa CTpOH-
TeNbCTBA MPHHKMAETCA:

pns onop BJI 1150 xB u Gonee, a Takxe mia onop GONBIUKX liepeXOOB
(ne3aBucHMoO oT Hanpsxenua BJI), wis onop OLIMHOBKH, ONOP NOA BBIKJII0YaTe-
m ¥ oGopynoBauue OPY HanpsxeHuem 1150 xB u Gonee — Temneparypa nauGo-
7iee XOJIONHOK NATHAHEBKHM ¢ oGecneyeHHocThio 0,98 mo rp. 20 Tabnuup! ,,Tem-
neparypa Hapy>KHOTO Bo3fyxa” [4];



I BCeX APYrMX KOHCTPYKuM# (He3aBMCHMO OT Hampsbkenua BJI u OPY) —
TeMliepatypa Haubollee XOJIOMHOH NATHOHEBKH ¢ oGecneveHHocTso 0,92 mo
rp. 21 tabmt ,,TemnepaTtypa HapyxHoro Bo3fyxa’” [4] WM pacueTHas Tem-
nepaTypa KJIMMaTHYeCKHX PAHOHOB CTPOMTENLCTBA N0 Tabn. 50‘[1].

2.3. Iina GecuiOBHBIX ropsuenedOpMHpPOBaHHLIX TPYO, peKOMEeHIOBAaHHBIX
K NIPHMEHEHHI0 B CIeMABHBIX ONOpax GOJNBUIMX NMEepeXOnoB, HeOGXOAUMO NpH-
MEHATH ClIeyIolHe MapKH CTAIH:

B KIIMMATHIECKHX paifoHax CTpOMTENbCIpa C PacueTHOH TeMIepaTypoi 1 >
> —40 °C — mapky 20 no I'OCT 8731—74 ¢ HONOTHHUTENBHEIM rpeﬁonax-meM K
ynapnou Bs3KkocTH He Menee 30 Ix/cm? npu TeMIiepaType MHHYC 20°C;

B paiiOHaX CTPOMTENBCTBA C PacyeTHOl Temnepatypoit —40 °C >t > —50 C-
mapky 09I'2C mo T'OCT 8731—74 ¢ nONONHHTENbHBIM tpeﬁonalmem K yJaapHO#
BA3KOCTH He MeHee 40 Ibi/cM* mpu Temneparype munyc 40 °C mpu TonmmmHe
crenxH Tpy6r 1o 9 MM M 35 Ibx/cM? — mpu Tommmie crenkn 10 MM u Gonee
WM MapKy 16I'2A® no TY 14-3-829-79;

B paiiOHaX CTPOHTENECTBA C PacueTHOlH Temmeparypoi —50 °C >t 2> —65 °C—
mapky 09T'2C o TY 14-3-500-76.

2.4. Jlurele petanu crefyeT MPOEKTHPOBATh M3 YIJIEPOJMUCTON CTAIH MapoK
35J1 u 45]1, yRonersopsoumx TpeGoBanuaM miA II wm III rpynn ormsok
no FOCT 977-75F

2.5. lnn cBapKM CTajJbHBIX KOHCTPYKUMI ClIedyeT NPHMEHATh MaTepHasIbI,
COOTBETCTBYIOLUME MAaTEpHATy CBADPHBAEMBIX JJIEMEHTOB H OGecrieyuBaloLHe Tpe-
Gyemble CBOHCTBa CBapHBIX COEAWHEHHI H HAIJIEXAUIYI0 TEXHOJIOTHIO HX BBITION-
HeHMs. PexoMeHyeMble MaTepHaIbl [UIA PYYHOH CBADKH M YKa3aHHUs 1O HX IpH-
MeHEHHIO NpHBENeHbI B Tab. 2.

B ciyvasix mpuMeHeHHA MeXaHH3HPOBAHHBIX CIIOCOGOB CBAPKH CIIelyeT PyKo-
BOZICTBOBATbCA yKa3aHHAMM Tabn. 5571] u tabm. 1[2].

Ta6bnuua 2
I'pynna PacyeTHas Temme- Tum! 3n1ek-
KOHCTpYKLM# paTypa paitoHa Mapxka cranu TpoHoB (nmo
no Tabn. 1 crpouTtensctBa, °C T'OCT 9467-75)
t> 40 BCr3cn; BC13l'nc J42A;
J46A
1 t> -65 09T2C; 10r2C1 346A;
350A
t> —65 16Ir2A0 350A;
360
2,3 t> 40 18lcm; 18T'mc; BCt3cn 342
BCr3nc 346




Hpodoaxenue 1aba. 2

I'pynna Pacuernas Temne- THIs! s51eK-
KOHCTpYKIHil paTtypa paiiona Mapxa cranu TpomoB (1o
no Tabn. 1 CTPOHTENLCTBA, °C I'OCT 9467-75)
—40>¢t > —65 09T2C; 10r2C1 J46A;
350A
2,3
~40>1t > —65 16T2A0® 350A;
960
t > —40 BC13xn 342;
46
4
40>t > —65 BCr3cn; BCr3I'nc 342A
18I'nc J46A

2.6. Insa GONTOBBIX COEIMHEHMH ClIedyeT HPHMEHATE CTAIBHbIE 6onTw M rai-
KH, yIOOBJIeTBOpAIoNmMe TpeGOBaHHAM FOCT 1759-70" Bonm CliemyeT HasHa.
garp mo Tabm. 3 n TOCT 15589—70% TOCT 15591—-70% rOCT 7796—70

FOCT 7798-70) a IpH OFpaHHYeHHH HdehopMalMii COemHHEHHH — To
TOCT 7805-70*
TaGnunoa 3
YcnoBus npuMeHeHHs TexHonorMYeCKHe rpe603a1mx

no FOCT 1759~70*

pacueTHas RONOTHUTENE-
TeMmneparypa ycnoBus pabo- | kiacc npow Hble BHIBI MapKa CTau
paitoHa CTpoK- TBI 60nTOR HocTH (1O HCTbITaHHMA Gonron
TenbCcTBA, ° C Tabn. 1) (no Ta6n. 10)

B xoucrpyxmuax onop BJI x OPY sricoroki no 100 m

t> —40 PactsxeHue 46; 5.6 Mos. 1 Io 1abn. 1
HWIH cpe3 4.8; 58 To xe To xe
6.6 » 35
-40>1t > —-65 To ke 4.6; 5.6 IMo3.1u 4 ITo Ta6sn. 1
4.8% 5.8* Mos. 1 To xe
8.8 Mo3.3u7 35X; 38XA
Cpes 48; 58 Mos3. 1 Mo 1abn. 1



ITpoooaxcenue raGa. 3

Ycnosua npuMeHeHUS TexHomornueckue TpeGoBaHUA
no F'OCT 1759-70%
pacueTHast ROTOJTHATEIH-
TeMIepaTypa ycnoBus paGo- KJ1acc npoy- HBl€ BHIBI MapKa cTam
paitoHa CTpOH- T 6OJTTOB HocTH (mo HCIbITaHHHA GonroB
TensCcTRa, °C Tabn. 1) (mo Ta61. 10)
B xoucrpyxuunax onop BJI g OPY ssicoroii Gonee 100 m
t> —40 Pacrsaxenue 4.6; 5.6 Mo3. 1ud ITo Tabn. 1
WIH cpe3 6.6 To xe 35
Cpes 48; 58 IMos3. 1 Mo Tabn. 1
-40>t > -50 PacrsbxeHne 4.6; 5.6 Mo3.1n4 ITo Tabn. 1
MM cpe3 8.8 MNo3.3u7 35X; 38XA
Cpe3 4.8; 5.8 Iloa. 1 o Tabn. 1
-50>1t> -65 PactaxeHue 8.8 Mo3.3u7 35X; 38XA
HWIK cpe3
Cpes 4.6; 5.6 To3. 1uéd Mo 1abn. 1
4.8% 5.8* Mo3. 1 To xe

*TpeGyeTca HOMOIHATENBHbI NoceAyoumt ornyck npu £ = 650 °C.

Il pumeuanns: 1. Ipu 3akase GonToB Knaccos npoyHocTH 6.6 u 8.8 cnenyer yxassl-
BaTb MapKH CTaJM.

2. Npu 3aKa3ze GoNTOB KIacCOB NMPOYHOCTH 4.8 ¥ 5.8 Heo6xoNMMO yKa3bIBATh, YTO NpPH-
MeHeHHe aBTOMATHOH CTa/IU He JONyCKaeTcH.

3. Ilpu 3aka3e GonToB KkiaccoB npovyHocTd 4.8, 5.8 u 8.8,momnexalwMx NHHKOBAHHIO,
HeoGXOmMMO YyKa3blBaTh, UTO LUWHKOBaHHE HNOJDKHO NPOH3BOOHMTECA ¢ 06a3aTeNbHEIM 06e3-
BOHOPaXHBAHHEM.

llo cornacoBanmio ¢ 3aBOJOM-U3TOTOBHTENEM DPEKOMEHIYETCA NpUMEHEHHe
Gonros ¢ yxopouenHoi#t peasGoit o OCT 34-13-021-77. Bontel cremyeT HasHa-
YaTh C KPYTIHBIM LIIaroM pe3bGbl.

IIpumenenne GonToB ¢ MOATONOBKOM M C Pe3bBoil MO TONOBKH He jomy-
CKaeTc.

2.7. T'afixu cnenyer npumensars mo I'OCT 5915—70"% o TOCT 15521-70:
07151 6ONTOB Ki1accoB IpoYHOCTH 4.6,4.8,5.6 M 5.8 — rafiku Knacca IpOYHOCTH 4;
1A GONTOB KJIACCOB MPOUHOCTH 6.6 W 8.8 — raiikH KJIacCOB MPOYHOCTH COOT-
BETCTBEHHO 5 H 6. I'aifx# mOMmiHBI GbITh C KPYMHBIM 1LIArOM pe3b0bl.



2.8. laii6b1 DOMKHBI TNPUMEHATHCA

miockre — mo FOCT 11371-78% H3 CTaNH MapKu BC13xn2no ['OCT 380717

npyxurnsie — o TOCT 6402—707 TsKeNbie WIH HOPMANTBHBIE H3 CTATTH Map-
ku 65T — no I'OCT 1050-74.

IluHkoBaHHe NpPY>XMHHBIX LIAHO JOMXKHO MPOU3BOAMTLCA C O6A3aTeNIbHBIM
006€e3BOIOPOXKUBAHHEM. Ommxonal-mue HpYXHHHbIE a0l O/DKHBI YROBIIET-
BopATh TpeboBanuam 'OCT 6402— 70

29. OynpamenTHble (aHKepHbie) Gonrpl M U-0Gpa3Hbie GONTHI [isf Kperwie-
HHA OTTSDKEK CriellyeT NMPOEKTHPOBATh B pailOHAaX C PacueTHOH TeMmepaTypoi:

t > —40 °C — u3 cranmu mapku BC13cn2 no T'OCT 380—71 win, npu coot-
BETCTBYIOIIEM o6ocuoaamm, 3 cram mapoxk Q9I'2C—2 u 10r2C1-2 mo
I'OCT 19281— 73

—40 °C >t > ~50 °C — u3 cramu mapox 09T2C—12 u 10I2C1-12 mo
T'OCT 19281-73;

—~50°C>t > —65°C — u3 cramu mapox 09T'2C—8 u 10I'2C—8.

Ipu pacuetnoit TeMmeparype paitona crpoutenscrea —50 °C > ¢ > —65°C
HU3KOJIErHpOBaHHble cTanu Mapok 09I'2C—8 u 10I'2C1—8 momxHb1 UMeTh yHap-
HyI0 BA3KOCTb He MeHee 30 IIx/cm? npu TeMIEPaType UCTILITAHKSA MUHYC 60 °C.

Jins monyyenusi rapaHTMpOBAHHOH YIapHOi BA3KOCTH He Menee 30 JDk/cm?
Gontel ¢ mHamMeTpoM pe3bbbr cBbiiie 30 MM JIOITyCKaeTCA MOABEPraTh CleNyIo-
1ed TepMuyeckoit o6paboTice:

HOPMAIM3aLMHU — C IMAMETPOM pe3bObl 10 S6 MM BKIIOY.;

TEPMHYECKOMY YIIYUILEHHIO — C THaMEeTPOM pe3bObl CBhILLE 56 MM.

Tepmuyeckoit 06paGoTke HOMyCKaeTcsi MOABEPrarh KaK OTOBbiE H3HeNusd,
TaK M MCXOOHBIH MaTepHa.

Jna ¢pynnameHTHBIX M U-0GpasHbix GONTOB pe3bGa MOIDKHA GbiTh C KPYTHBIM
LIAroM.

2.10. Taiixu mna ¢ynmamenTHpix M U-o6pasHbix GONTOB OMaMeTpoM MO
48 MM criefyeT IPUMEHATH 1A GONTOB M3 CTAIIM MapoK:

BCr3cn2 — knacca npounocry 4 no taén. 2 TOCT 1759—70

0912C-2, 091r2C-12, 0912C-8, 10r2C1-2, 10r2Cc1-12, 10r2c1-8 —
KI1acca POYHOCTH He Hipke 5 1o Ta6n. 2 TOCT 175970

Taiiku piisa GyHOAMEHTHBIX H U~06pa3}mx GonToB nuamMerpoM 48 MM M MeHee
cnieayeT PHMEHAT Mo T'OCT 5915—70;, 115 Gonros IMaMeTpoM CBbIiLie 48 MM —
no 'OCT 10605—72, a u3roTaBiIMBaTh W3 CTAIM TeX XK€ MapOK, YTO U GOMNTHI.
Tafiku crienyeT NpUMEHATD C KPYNHBIM LIarOM pe3bObl.

2.11. Onst rubKux 371eMeHTOB onop (OTTSKEK, BAHTOBBIX TPABEPC) PEKOMeEH-
AyeTcs MPUMEHATh CTAIbHBIE CIMPAIbHBIE KaHaThl (PaCKpYuYHBAIOLIMECH MITH He-
packpyunBaiomecs) nmo I'OCT 3063—80, I'OCT 3064—80 u3 OUMHKOBaHHOH
NPOBOJIOKHM BBICIIIEH MapKH [UIA CPEIHHUX WIH XECTKHX arpeCCHBHBIX YCJIOBHIl
paboThl.

OunHkOBaHHasA NMPOBOJIOKA IJIS XECTKUX arpeCCHBHBIX YCJIOBHA paGoThbl Ha-
3Havaetca mia BJI, coopyskaeMpix B paiiOHax COJIEHBIX O3ep, MOpcKoro mnobe-
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PeXbs, XMMHYECKHX NPEANpPUATHI M B OPYTHX paiiOHaxX ¢ NOBBILIEHHOH CTENeHBI0
arpecCHBHOCTH Cpefibl.

s onop ¢ Kene306eTOHHBIMY CTOHKAMH, 3a[eJIaHHbIMH B TPYHT, OTTAKKH
NOIMYCKAETCS BBINONHATD H3 KPYTJIOH CTATH, MapKH KOTOPOH CieflyeT NMpHHH-
Marts 1o Tabu. 4.

Ta6bnuna 4

KareropHus cTanu npH pacueTHolt TeMneparype
pafioHa CTpOHTeNsCTRa, ° C
Mapka cranmu rocr
-40 40>t > -50>t >
> -50 > —65
BCr3cn 380-71* 5 - -
BCT3Tnc 380-71* 5 - -
09T2C 19281-73* 12 12 -
10r2c1 19281-73*% 12 12 -

IlpuMeyaHx e 3Hak ,,—” 03HAYaeT, YTO AAHHYIO MADKY CTANIM B PalioHe CTPOHTeNb~
CTBa C yKa3aHHOH pacyeTHOH TemmepaTypoit IPHMEHATL He CleayerT.

2.12. MapkH npuMeHsAeMO# CTAIH M rpynnsl npouoctd o TY 14-1-3023-80,
KJ1acChl NMPOYHOCTH GONITOB, THIBI 3JIEKTPOLOB A CBapKH, 3 TAK)Ke HOTOIHH-
TenbHble TPEGOBAHUA K NMOCTABIAEMBIM CTANH, GONTaM, KaHATAM CIIeAyeT yKa3bi-
BaTh Ha ueprexax KM (xoHcTpykimm merarumdeckue), KM (KOHCTpyKumu
METAUTHYECKHE, HETAINPOBKA) CTAIbHBIX KOHCIPYKLMH M B JOKYMEHTalHH
0o 3aKasy.

2.13. OusnueckHe XapaKTePHCTHKH MATepHaoB NpHBeENeHbl B Tabn. 63 u
64[1].

3. PACYETHBIE XAPAKTEPUCTUKH MATEPHAJIOB
A COENUHEHMH.
YYET YCJIOBUA PABOTHl U HASHAYEHUS KOHCTPYKLIMA

PACYETHBIE XAPAKTEPHCTHKH

3.1. Pacuetnble cOnpoTHBNEHHA NpOKaTa M TPYO, CBapHBIX M GOJITOBBIX CO-
e[IMHEHHH, OTIMBOK [UIA PasIMYHOTO BHIa HAaNPAXKEHHBIX COCTOSHUMH, pacyeTHbIE
CONPOTHBIIEHHA PACTAXKEHMIO CTANBHBIX KaHATOB M GyHIaMEHTHBIX (aHKEPHBIX)
GonToB cnenyer onpenenaTs no pasg. 3[1].

PacueTHpIE COTMPOTHBINEHMA PACTAKEHHMIO, CKATHIO H M3rHby KpyTIOi cTamm
MapoK, PEKOMEH[IOBAHHBIX K NPUMEHEHHIO a6n. 50[1] mo FOCT 380—71*n
T'OCT 19281-73; onpenensorcs no Ta6i. 51[1] xax mwist paconHoro mpokara,
TpH 3TOM 3a TOJILMHY MPOKaTa IPHHUMAETCA TUaMeTp KPYTIIOR CTalH.
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3.2. PacueTHOe cODpOTHBIeHHe pacTAxeHHo U-oGpa3Heix GonToB miA Kpen-
JIEHUS OTTSXKEK OTNOP CIIeAyeT onpenenaThb no gopmyne (2) [ 1] wm no 1adm. S.

Tabnuna §

PacueTHOe conpoTuBneHue, MIIa (xrc/cm?),
Iuamerp Gonra, pactsxeHHo U-06pasHbIX GONITOB M3 CTAIM MapoK
MM
BCr3cn 09r2c 1oraci
21-32 165 (1700) 205 (2100) 210(2150)
33-60 165 (1700) 200(2050) 200(2050)

3.3.PacuetHble conpoTuBieHMA (YCWIMA) PACTSDKCHWI0O HETarnei JMHEHHOM
apMatypsl (TaipenoB, cko6 ¥ Ap.), MPHMEHAEMOH B KOHCTPYKIMAX OIOp,
CllefilyeT npHHUMaTh paBHbiMH 0,8 MMHHMANbHOro paspylLAIOIIErO YCHIIHA,
rapaHTupyemoro s Hux katamoramu BIIO ,CorossnexTpocersuzonsums’
Munsuepro CCCP. IIpu pacuete 3THX OeTanei cne;iyer TaKXKE YUMTBIBaTb KO-
¢dbumpenTsl ycnoBui paGotel mo mo3. 3 1abn. 447 [1], mpeaycMoTpeHHbIe WA
pacueTa OTTAXKEK U3 KaHaTOB.

YYET YCIIOBUHA PABOTHI H HABHAYEHHMS KOHCTPYKIUA

3.4.Ilpu pacuere CTanbHbIX KOHCTPYKLMH H COEIUHEHHH CIie[lyeT YUHThIBATh
KO3 QUIHEHTHI ;

HaJIeXXHOCTH 10 HA3HAYEHHIO 7, ;

HaJIeXHOCTH 7, = 1,3;

ycnoBuii paboThi 7y, W paGOThI COCMHEHHA 7, .

Tlpu pacuere cransHbix onop BJI u OPY ko3¢ duImeHT HaleXKHOCTH O Ha3Ha-
YEHMIO 7, IPUHUMAaeTCA paBHeiM 1,0.

Ko3pdpuimpeHT HamexXHOCTH Y, = 1,3 yUMTBIBaeTCA NpH pacuere Ha MpoY-
HOCTB:

PACTAHYTBIX 3JIEMEHTOB H3 YTOJIKOB, NPHKpEIUIAEMBIX OOHOH NONKOo# 6oj-
TAMH, B MeCTaX WX KpelUieHus — 1o ¢popmyie (6) ;

3EMEHTOB C yYeTOM XPYMNKOrO pa3pyLieHHs — 10 dopmyne (118) [1].

Koa«PcpmmeHrm ycnoBuii paGoTbl 7y, NPUHMMAIOTCA MO Tabn. 6%u 447y
npun. 4] 1].

Ilpu pacuetre peTaniel NUHEHHOH apMaTypbi, MPMMEHAEMON B PacCTAHYTbIX
eMeHTaX KOHCTPYKIMI, xoaq>¢nuneur Y ClenyeT Ha3HauaTh B COOTBETCTBHH
€ YKa3aHMAMH 1o3. 3 Tab. 44* [1].

Ko3¢puument ycnosuit pabotsl y, mo nes.5 rabn. 6* [ 1] monxeH yuuTbI-
BaThCA TaK)Ke MPU pacuere CTHIKOBBIX CBapPHBIX COeAMHEHHI 3aTAKEK, OTTAKEK,
TAT, IOABECOK, BHIMOJIHEHHBIX U3 IIPOKATHOM CTAIIH.
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Ilpu pacuere Ha MPOYHOCTH PacTAHYTOTO Mosca NO M. 4.20 xoaddumment v,
omnpenenserca no ¢opmyne (5).

Koapdpunmentnr ycnosuit paGoTsl coeiMHeHus v, NpUHAMAIOTCA Mo Tab. 35*
un 15 .14*[ 1] npu pacuete GOJITOBbIX COCHHEHHIA.

4. PACYET KOHCTPYKLIMHA U UX JJIEMEHTOB

OBWHE MNOJIOKEHHUA

4.1. CranpHple koHCTpykumH omop BJI m OPY amemyer paccuMIbiBaTh Ha
YCTOHYMBOCTb B LIeJIOM; MOMJIeXaT MpoBepKe TaK)ke MIPOYHOCTH U Y CTONYHBOCTD
OTHEINIbHBIX YacTel H 3N1EMEHTOB KOHCTpY KIMH.

B HeoOxomumbix ciyvasx (eciu mo [ 1] orpanMuMBaoICA MaKCHMaJlbHbie
JedopMauMM HIIM pacyeT BBLINONHAETCA NO AeOpMHUPOBAHHOM CXeMe) NONKeH
BBINOJIHATECA TAKXKe pacyeT mepemeuleHdit. Ciyvad, KOrga OrpaHHYMBAIOTCA
MaKCHMajIbHeIe AeOpMalMK M HX NpeenbHble 3HAYCHHUA, MPUBEAEHDbI B 1. 15.12
[1].

4.2. PacueTHble CXeMbl H OCHOBHbIE NIPEANOCHUIKH PacyerTa JOMKHbI OTPaXaTh
JIeHCTBUTE/IbHbIE YCIOBHsA paGOThl CTaMbHBIX KOHCTpYKuMH. Pacyer, xax mpa-
BWJIO, MOXET BBIONHATHCA MO HededopMHpOBaHHOMH cxeme (6e3 ydeTa H3MeHe-
HUA reoMeTpHH KOHCTPYKIUMHM IIPH AeHCTBHH Harpy3kH) . ITo medpopmupoBaHHoi
cxeme HeoOXOAMMO DPAaCCYMTLIBATh KOHCTPYKIMH, AedOpMal|y KOTOPbIX Cylie-
CTBEHHO BJIMANT Ha pachpefeNieHHe YCHIMH B 3JIEMEHTax, B YaCTHOCTH CTOMKH
ONnop Ha OTTAKKAX, OJHOCTOCYHbIE CBOOOOHO CTOSILIME ONOPbI M3 THYTOro
MHOTOTPaHHOTO NpoduIsA, onopbl ¢ rHbKo# (BaHTOBOH) TpaBepcoi.

4.3. TIpocTpaHCTBEHHBIE pellleTyaTble KOHCTPYKIMH ClefyeT, KaK HpaBHIIO,
paccuMTLIBAaTh KaK eAMHbIE MIPOCTPAHCTBEHHbIE CHCTEMBI B KOMIUIekce ¢ pyHIa-
MEHTaMH ¥ OCHOBaHHeM. IIpH pa3nenenun NpOCTPAHCTBEHHBIX CHCTEM Ha OTHENb-
Hble IUIOCKHE KOHCTPYKLHHM CJIEAyeT YMMTbIBaTh B3aMMOIEHCTBHE HX MEXIY
co6o¥i H 0OCHOBaHHEM.

PacueTn! criemyeT BBINOJHATD, KaK NpaBuiio, Ha IBM.

Ilpn nmpOeKTHPOBaHMH NPOCTPAHCTBEHHBIX CBOGOMHO CTOAIUMX AHKEPHBIX,
YIJIOBBIX M KOHILEBBIX OMOpP C INEPEKPECTHOH pEeLIETKOH, YCTaHaBJIMBAaeMbIX
Ha pasjenbHble GYHIAMEHTbI C BEPTHKAJIBHBIMM CTOHKaMM (FpHOGOBHIHbIE,
CBaiiHble M [p.), PEKOMEHOYeTCs B yPOBHE BepXa GYHIAMEHTOB NpedyCMaTpH-
BaTh pACNOPKH WK AHadparMbl [UIS MCKITIOYECHHA ONOJHHTEbHBIX YCHIIHH,
BbI3bIBa€MbIX B3aHMHBIMH NEpeMELLIEHHAMH BepXa GyHIaAMEHTOB.

Ilpn OTCYTCTBMM paclOpPOK YCHJIHA CHEAyeT ONpeAesfATh C y4YeToM ITHX
nepemereHHH.

B onopax c TpeyronbHo#, paCKOCHOH H NOJYpacKOCHOH pElIeTKAMM YCTa-
HOBKa paclopoK B ypOBHe Bepxa ¢yHOaMeHTOB obs3aTenbHa [JIf BCeX THMOB
omnop.



4.4, TIpn pacuere ONOp Ha OTTAXKKAX CIEAYeT OTTAXKKH PacCMaTpMBaTh KakK
pacTsxuMble rHOKMe HHTH. JINsA onop, y KOTOpbIX BepXHHE KOHLBbI OTTSXKEK
KpenArcsa Ha BbicoTe He Gonee 40 M, moMycKaercs yCWIHMA B OTTSKKaX OIpe-
JeNnATh KaK B OJHOCTOPOHHHMX FHOKMX CBA34X (He BOCIPHMHHMAIOLWMX CHHMAIO-
Me HampsikeHus). HeoOGXxomMMo yuMTBIBaTbh, UTO (PaKTHUECKOE HavabHOE
(MOHTaXHOe) HaTsXeHMe OTTAKEK MOXET OTIMYAThCA OT IIPOEKTHOro Ha
+20 %.

4.5. TpyGuaTbie 3/1eMEHTBI ONOP MOJDKHBI GBITh PACCUMTAHBI Ha pe30HAaHC
B BeTPOBOM NOTOKE B COOTBETCTBHH C yKa3aHuaAmu nn, 7.1-7.8 [ 8].

4.6. OnTUMH3aLUMsA NapaMeTpoB ONOP MJOJIKHA BBIMNOJHATHCA NyTeM IKOHO-
MHYECKOTO aHATH3a COOPYXEeHHsA B LEJIOM, T. €. C YYeTOM pacXoZioB Ha 3aKpen-
JieHUs B OCHOBaHMH. [IjIh NMPOMEXYTOYHbIX ONOP ONTHMAIbHbiE Mapamerphl
DOJDKHBI ONpeHeNAThCA H3 YCIIOBHA MHHEMYMa PacXOI0B Ha eqMHHLY UtuHbI BJL.

LEHTPAJIbBHO-PACTAHYTHIE H LIEHTPAJIbHO-CKATBIE JJIEMEHTBI

4.7. PacyeT Ha NPOYHOCTH INEMEHTOB, NOABEPXKEHHBIX UEHTPaIbHOMY pacTs-
JKEHHIO HIIH CXKATHIO, ClledyeT BLINONMHATS no mn. 5.1 u 5.2 [ 1]. ina aneMenToB,
ocnabneHHbix orBepcTHAMH, B dopmynax (5) u (6) [1] mom A, cnenyer
NOHMMaTh MEHbILYIO U3 IUIOLIANiel CeYeHHA HETTO — IO CeYeHHIo, HOpMAbHOMY
K OCH, WIH N0 ,,3ur3ary” (ueprt. 1).

La v r*é Q;*% Q;$'
1\ iy FLEIY NERTY
¢$ ZL-q}gJ.Z’*.Lg%JfQL%?Mﬁ

Yepr. 1. PacyeTHbIE CeYeHHA HETTO MO CeYeHNIO, HOPMATHHOMY K OCH, M IO ,,3ur3ary”

Ilpn onpeneneHnH pacyeTHOrO CONMPOTHBIEHUA (YCHIMA) PACTSXKEHHIO CTanb-
HbIX KaH3TOB OTTek Ho M. 3.9 [ 1] HeoGxomuMo yuMTBIBaTh KOIGPUUHEHT
yCnoBHit paGOTEI OTTKEK B COOTBETCTBHHM C yKa3aHKaAMH 1. 15.4%[ 1].

4.8. Pacuer Ha yCTOHYMBOCTh CIUIOIIHOCTEHYATbIX CXATbIX 3JIEMEHTOB CIle-
AyeT BHINOJNHATH no mi. 5.3 —5.5 [ 1].

4.9. CxaTtbie CTep)KHH H3 OJHHOYHBIX YTONKOB (TMOACA M PACKOCDI) JOJKHBI,
KaK MNpaBWIO, PacCUMTHIBATbCA HA YCTOMMMBOCTD C YYETOM I9KCIEHTPHYHOTO
NPWIOXKEHNA TPOJOJbHBIX CHII. JIOMyCKaeTCcs pacCUMTBIBATh MX KaK LEHTPaIBHO-
CKaTble 3NIEMEHTbl, a 3KCUEHTPUCHTET YUMTBIBATh IMOCPENCTBOM YMHOXEHHA
PacUETHBIX CXHMMAIOWMX YCHIMA Ha KOIQQHUMEHT o, mid HodAca M &y Wi
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packoca, YKa3aHMA 10 ONpeHeNieHHI0 3THX KO3(GHIMEHTOB MpHBeleHb B
m 15.10* 1].

KoadpuumeHT a cnenyer ywrbiBaTs OHOBPEMEHHO C KoddduuueHTOM 7,.

4.10. [Ipn onpepienenun ruGkocredl N = l /i CXaThiX U pacmHyTblx CTepX-
HeH W3 OJMHOUHBIX PAaBHONOJIOMHBIX YTOJIKOB PACUETHbIE [IMHBI l,r YTONKOB
M HX pajMychi WHEpLMH i cnefiyeT NMPUMHMMATh B COOTBETCTBMHM C YKa3aHUAMM
m. 6.1 — 6.7 u pasp. 15%[ 1].

Psan cnyyaeB, He oTpaeHHbIX B [ 1], mpuBefeH B Tabn. 6 U Ha uepr.2 (Ha
CXeMaX Y3Ibl KpeIUIeHHA PeLIeTKH K MOACAM B CMEXHbIX I'PAHAX COBMEILEHDI) .

Ta6nuua 6

3J1eMeHThI onop Ief i

Iosca oo yepr. 2,a -0 by Imin
Packocei:

o 4epT. 2, 4, 2, 0 (packochl P, u P,) lq Imin

o 4epT. 2, 6, 8; YepT: 2,2, O (packoc Py) lq iy
Pacnopxu:

no 4epr. 2,4, 6, 2, 0 091, imin

1o 4epT. 2, 8 I, iyin

Npumeuyanu e MpupefcHHble peKOMeHOAIMH N0 OMpeneneHuio /, of M i ANA packo-
COB IO YepT. 2, 8 OTHOCATCA K CIyYalo, KOITia OfHH PacKoC CKaT, a ipyToil pacTAHyT.

Ilpn npuKpemieHMH packoCoOB C NMOMOIIBI0 (pacOHOK KoIDPUUHEHTHI pac-
YeTHOH [JIHHBI PAacKOCOB HeoOXOmMMO onpedenaTb MO NMpumed. 2 k Tabm. 15
[1].

Jins 3meMeHTIOB IUMpeHrenedl pacuyeTHble [UTHHBI Ief U pasMychl MHEpUMH i
CrielyeT onpeneNnATh KaK I OCHOBHBIX PaCKOCOB.

4.11. PacueTHple IMHBI [JHATOHAIBHBIX MNEpeceKaloUMXCSA INEMEHTOB [ua-
¢dparmMbr U3 OOMHOYHBIX YTOJIKOB, €CIIM OHMH 3JIEMEHT CXaT, a [ApYyroi pacrs-
HyT, NPUHUMAIOTCA PaBHBIMM MOJIOBHHE MJIMHBI IMATOHANH, & PaCYETHBIA paHyc
HHEPIHH | = ipin.

Ecnu 06a anemMeHTa CxaTbl, pac¥eTHas [JIMHA paBHA NOJHOI [UTHHE 37IeMEHTa,
ai=i,.

4.12.Tlpy onpefieneHUH pPAaCYETHBIX [JIMH 3IEMEHTOB PEIIETKH OMNOp H3
OIMHOYHBIX PABHONOJIOYHBIX YTOJIKOB M HX PacuyeTHbIX paJMyCOB HHEDUHMH B
CyyasX, He pacCMOTpeHHbiX B mm. 4.10 u 4.11, HeoOXOMMMO YUMTBIBAThH Clie-
AyIOLLMe YCIIOBHA

eCTH CTEpXEHb 3aKpemUleH TONKO MO KOHUAM, pacueTHad JUIMHA NpHHMMA-
€TCsA paBHO# reoMeTpHYEeCKOH, a paCUeTHBIA PajinyC HHEPWHH | = i, ;. 5
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€CIIH CTepXKeHb HMeeT MNpOMeXyTOuHble 3aKpelUleHus, NpenAICIBYIOLUMe
NEepeMELIEHHAM 3aKpelUIAeMbIX TOYeK B IUTIOCKOCTH KaK OJHOH, TaK M BTOpPOH
NOJIKH, pacyeTHasds [YIMHA NPHHHMAETCA PABHOH MaKCHMAIBHOMY DAcCTOSHHIO
MEX]Ty 3aKpeIUIeHHAMY, 2 pacueTHbIHA PafHyC HHEPUHH | = iy 5

€CIIH NPOMEXYTOUHbIE 3aKPpeIUIeHHA NpeNATCIBYIOT NepeMelleHHAM 3aKpen-
NAEMBIX TOYEK TONBKO B,IUVIOCKOCTH OIHOMH MOJKM, pacueTHas [yIMHa NMpHHHUMa-
€TC paBHOH PpacCTOAHMIO MeXAY KOHHEBBIMH 3aKpeIUIEHHAMH, a pacyeTHBIiH
pajmyc HHepIMH | = iy ;

€CIH OHO NPOMEXYTOUHOE 3aKpelUIeHue NpeNATCIBYeT NepeMelleHHio B
IDIOCKOCTH TOJIBKO OJHOH IOJIKH M AEJTHT 3aKpeIUIAeMbIi CTepeHb Ha YYaCTKH
HepaBHOH [JIMHBI, HEOOXOZMMO BBINOJIHHTH [B€ IPOBEPKH YCTOHYHMBOCTH
CTEPXKHA:

a) B IWIOCKOCTH HepacKpeIUICHHOH NOJIKH, NPUHUMAsA PAacUeTHYIO JJIMHY paB-
HO#l pacCTOAHMI0O MeXAy KOHIEBbIMH 3aKPEIUICHUAMH, NIPH 3TOM pPacyeTHbIi
PaMyc HHepIMH | = i, ;

6) Ha [IHHe, paBHOH MaKCHMAJbHOMY DA4CCTOSHWIO OT IIPOMEXYTOUHOTO
3aKpeIUIeHHA OO KOHIIEBOTO, DK 3TOM PaCUeTHbIA PAJHyC HHEPIMH | = iy ;n .

4.13. Ipenenbhbie (MaKCHMabHble) THOKOCTH CXKATBIX 3/IEMEHTOB NpHBe-
meHl B Ta6m 19%[ 1]. IlpenenbHble rHGKOCTH PacTAHYTBIX 3/IEMEHTOB He
JIOTKHBI TPeBBILIATH 3HAYEHMIE, IpHBeMIeHHBIX B Ta6. 20%( 1].

4.14. Pacuer Ha yCTOHUWMBOCTb COCTABHBIX CXKAaThIX CTepXxHei, BETBH KOTOPbIX
COeIMHEHbI IUIAHKAMM WIH pellleTKaMH, CIefyeT BBIIONHATh Mo m.5.6 [ 1].
ITpu 310M HauGonbluas rHGKOCTh BCETO CTEPXKHA A IS CeyeHWH THNOB 2 H 3,
BXoaAmasa B ¢opMynbl Tabn. 7 [ 1], BeuMCIAETCA B COOTBETCTBHM C YKas3a-
HuamMu 0. 15.5 [ 1]. Tinst cevenna tuna 1 rubkocth A, MOXeT ObITh HailieHa
no dopmyne (149) [ 1], roe b — paccrosHue Mexay ocsimu I-I nosicos.

Jnst COCTaBHBIX CTepXHEH CTyleHYaTO-epeMEHHOro cedYeHHs, BETBH KOTO-
PBIX COeMHEHbI IUIAHKaMM, 3HaUEHMs BeNMUMH X, A,, A3, a Takxke n, ng,
n,, n3, Bxogauwx B dopmynsr (14)—(18) 1adn.7 [ 1], cnenyer onpenensAthb
WIS KaKAOTO YYacTKa NMOCTOAHHOIO CEYeHHS M B pacyeT BBOIMTH MaKCHMab-
HbI€ U3 3THX 3HAYCHHA.

Ipu coepuHeHMM BeTBeH peleTkamu B ¢opmynax (20)—(22) Ta6n.7 [ 1]
SHAUEHHA CIIAraeMBIX &y —A— | A (L + 22 ua, 24
Agy A4, Ag, 344
OyeT MpUHMMATb MAKCHMAILHBIMM H3 3HAUeHMi, ONMpeNeNeHHbIX MJIA yYacTKOB
NOCTOSHHOIO CEUCHHS.

4.15. Pacuer COCTaBHBIX 3JIEMEHTOB U3 YTOJIKOB, IUBEJUICPOB M T. II., COSOH-
HEHHBIX BIDIOTHYI0 WIH Yepe3 NPOKJIA[AKH, cIeAyeT BBIIONHATD no m. 5.7 [ 1].

4.16. PacueT CcOeMHHTENIbHBIX TEMEHTOB (IUIAHOK, PEIETOK) MEHTpajibHO-
CKATBIX COCTABHBIX CTepHedi JIOJKeH BBIONHATBCA no miL. 5.8 5.10 [ 1].

4.17.Pacuer cTepxHeit, NpemHa3HaYeHHBIX [UIA YMEHBINCHUA pacyeTHOH
IDIMHBI CXKATBIX NIEMEHTOB, ClIeAyeT BBIIONHATS o 1. 5.11 [ 1].

TaKXxe cJe-

17



PACMET JJIEMEHTOB. NOJABEPKEHHBIX AEHCTBHIO
OCEBOHM CHUJIbl C U3THBOM

4.18. PacueT Ha NpOYHOCTb BHELEHTPEHHO CXAaTbIX, CXKATO-U3rubaeMbIX, BHE-
UEHTPEHHO PacTAHYTBIX M pacTAHYTO-U3ruGaeMbIX CIUTOIUHOCTEHYAThIX 3TeMeH-
TOB [I0JI)KEH BBIMOJIHATBCA 1O MII. 5.24’:‘5.25 us.28 [1].

4.19. 3neMeHTBI M3 OIMHOYHBIX YTONKOB (Mosca TpaBepe, CTOEK H Ap.), K
KOTOPbIM TNPUMBIKAKT pacKOChl, JOJKHBI PACCUMTHIBATBCA Ha MPOYHOCTH C
Y4eTOM H3rHGAIIHX MOMEHTOB OT BHEUEHTPEHHOIO INPUJIOXKEHHA COCTaBIIAIO-
IMX YCWIMH B packocax NV, ;, HalpaBjieHHbIX BAONb OCH Mosica. Ilpu Kperue-
HMM pPacKOCOB HAa CBapKe pacueT BBINOJNHACTCA KaK pAaCTAHYTO- WIIM CXKATo-
u3rubaemMbiX 3J1eMEHTOB OTHOCHTENIBHO IJIaBHBIX UEHTPAIbHBIX OCEH CeyeHHs
6pyTTO.

[Ipu GONTOBBIX COCOMHEHUAX pacyeT JOJKEH BBINONHATHCA MO CEYCHMIO
Herto. Ilpu pacueTe MOXXHO IONB30BaThCA creaymwulel GopMyrnon, HCKIIO-
yalouled HeoOXOOMMOCTb OINpefeneHUs MONOXKEHHUA [NIAaBHBIX LEHTPATbHBIX
oceil ceyeHHs, o0cCnableHHOro OTBEPCTUAMH, W MOMEHTOB WHEPIMH CEYCHUsA
HETTO OTHOCUTEJIbHO 3TUX OCeH:

g = _N_+ Mxn(]yn-vi_ lxn,ynxi)+Myn(lxnxi_lxn,ynyi) <R,
Lplyn — L2 Y

n xniyn xn,yn 6))

Tae N — HopMmasbHas Cia B pacCMaTpHBa&MOM CEYEHHH ;

A, — MEHbUIasd K3 IUIOWIaZied HETTO YIolKa — MO CEYeHMIO,
HODMaIbHOMY K OCH TOsCa, WIH N0 ,3ursary” (cm.
yept. 1) ;

M, — u3rubamoupe MOMEHTbI OTHOCHTENBHO OCEH X, H Y, OT
BHELEHTPEHHOTO MpPWIOXEHUA YCWIMH, TepedaBaeMbiX
packocaMu, B CEYEHHH, NPUMBIKAOIIEM K y3ly CO CTO-
POHBI pacCMaTpUBaeMoOMH NaHeNH;

Ixn, yn — MOMEHTbI HHEDUMM CEYEHHA HETTO YIONKa, HOPMATIBHOTO
K ero npoponsHo#t ocu [ Iy, 1, — MOMeHTH HHepuuH
OTHOCHTENIbHO OCeH  X,, Vp; Iyp ), — UEHTPOGeXHDIH
MOMEHT WHEpPLMH; OCH X, W Y, NPOXOMIAT Yepe3 UEHTp
TSAXKECTH CEeUeHHs HETTO MNapauTesIbHO MNONKaM YToiKa
(uept. 3) 5

X;, V; - KOOpDIMHATbl TOYKH, B KOTOPOH OIpefieNisioTCsA Hamps-

XEHUA B OCAX X, H V;
Ry — pacyeTHOE COMPOTHBJICHKE.
3a nonoXMIENbHOE HampaBiieHHe OCed X, W y, NPUHATO HarpaBieHHE OT
00yLIKa K AepbAM.
Ilpu onpepeneHun MOMeHTOB M., H Myn B pPaccMaTpuBaeMOM CEYEHUH
clieyeT YUMTBIBaThb paclpefeleHHe Y3JI0BOTO MOMEHTa MeXIY CMEeXHbIMH

1

xn:

Ly,
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MaHeJIAIMH, KOTOpO€ NPHHHMaeTcA MO 3aKOHYy pachpefesiCHHA MOMeHTa Haj
ONOpOi B ABYXNPOJIETHO! Hepa3pe3Hoii Ganke (Yepr. 4) :

Mxn = kZdejexl; Myn = kZde]ey’, (2)

rae k — pmonsa y3noBOoro MOMeHTa, BOCHPHHHMAaeMas MaHENbio, K KOTO-
POit OTHOCHTCSA PaccMaTpHBAEMOE CEYeHHE;

€yj» €yj — KOOPIMHATHI IPHIOXKEHHS CHIIEI Npgj BOCAX Xy M Y.
Yn
th
e
] 8
$004
/r
Z2%
77
—. _ UBHMD MRNCECII COYEHUR
Hemmeo yeonka
%
%%
s P
S 2% Xn
%7
22 <olov S
V7777 %o
70777 Xy
ey
Cor '

Yepr. 3. K pacuery yronxa, ocnaGuensoro orsepcruamiu. [lonoxeline KoopAHHATHBIX Oceil

a) 5)

Nma Nmd
M M
Yepr. 4. Cxembi pacnpepene- My “ My
HHA  Y370BBIX MOMEHTOB My My
nosica MEXAY CMEKHBIMH
naHeNAMH
a — o6e naHeIH MPOMEXYTOY- bawmak
Hble; 6 — oIHa K3 NaHeneH '{
HHKHAS
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Bce penawunbn (N, M,,, Myn,
CBOHMH 3HaKaMH.

TpoponbHaa cuna N cumraerca NOOXUTENBHOH, €C/IM OHa BbI3bIBAeT pacTa-
skeHue. MomeHT M., win M), NONOXHTENIEH, €CITH OH CHUMAET OGYILOK.

3Hak u3rubaioero MoMeHTa GyfieT aBTOMaTHUYECKH yuTeH, ecli B dopmyny
(2) BenmwumHbl N, dj» xj» €yj MONCTABKTH CO CBOMMM 3HAKAMM, P ITOM CHiia
N, dj CuMTaeTcs NOJIOXMTEJIBHOM, €CJIH OHa HanpaBlieHa OT MaHeNH, K KOTopo#
OTHOCHTCA PacCMaTpUBagMoe CeYeHHe.

3uaverus N u N, ;; NONXKHbI IPHHAMATBCA NIPH OHOM H TOM e COYETaHHH
HArpy3okx, AeficTBYIOUMX Ha ONOpY.

LentpoGexcblit MoMeHT uHepuuu Iy, ,, MOXeT ObITb oOMNpeleneH IO
npubnxeHHON dopMmyIie

x;, ¥;) Nopacraensiorcs B popmyny (1) co

I = —abA,, 3)

xn,yn

rae a,b — KOOpAMHATHI LEHTPa TAXKECTH CEYCHHMA HETTO OTHOCHTENIBHO OCEH
X2 H y; (cM.uepr. 3);
A, — TOI[afb HETTO CeYeHMs, HOPMaJIBHOTO K OCH NOsiCa.

IIpu pacuete MPOYHOCTH NMOACOB CTOEK H TPaBepC, a TAK)Ke [IPYTHX 3JIEMEH-
TOB, OCNaGMIeHHBIX OTBEPCTHAMH, B MeCTaxX IPHKPEIUIEHHS K HHM pacKocoB
KO3 QHIMEHT yCIOBHI paboThl 7, NpHHHMAeTCA paBHpiM 1,0.

4.20. B KOHCTPYKUMAX H3 OJHHOUHBIX YIOJIKOB C HE COBMELUEHHBIMH B
CMEXHBIX TPaHAX Y3/1aMHM KPpEIUICHHS PacKoCOB IIPH ONMHAKOBOH MOTOHHOM
KECTKOCTH NMPHUMBIKAIOUMX K yany nadened Iy, /1, = I, /1, | Iy —
MOMEHT HHEpUMH Yrojika; [, — cM. Yepr. 9 1]), T. e. Korza y3noBoi MOMEHT
oT cwist Ny, ; pacnipeiensaeTca NOPOBHY MeXIy NPUMBIKAOWMME K Y31y MaHe-
NIAMH, pacyeT PacTAHYTOro MOfACa Ha MPOYHOCTb [OIMYCKaeTCs MPOU3BOIMTH 110
dopmyie

N
A': <R, 7, @
yi (] N,, — MakcuManbHOe U3 YCWIHil B NOsice B MPHMBIKAIOLMX K y3IIy
NaHeNAxX;
095k, 1
Yox —— i k= —— NG
Ky 4 md 10c* (¢ —0,24)
Nm
- C
rae = 2 _ OTHOCHTENbHDbI IKCUEHTPUCHTET IPWIOKECHHA CHIbL (OTHO-

CHTeNbHO 00yIIia NOSICHOTO YroJjiKa) ;

N,,q4 — cocraBnsiouas yCWIHA B packocax, NpUMBIKAOWMX K Y3y,
HanpaBlleHHaA BJOJIb OCH Mosca (TMpHHMMaeTcA 37ech CO
3HAKOM ,,IUTI0C”) ;
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Co — PACCTOAHWE MO NMOJIKE NOACHOrO yrojka oT oﬁyuma AO OCH
OTBEPCTHA, HA KOTOPO€ HCHTPHPYIOTCA PaCKOCHI;
b — LM PHHA NMOJIKH NMOACHOrO Yroyka.

®opmynoii (5) nomyckaercs NoIb30BaTbCA, ECITH BBINOIHAIOTCA YCIOBHA:

- d N
06>¢c> 04 — <027, —Md<ogs, ©)
b N,
rae d — puaMeTp OTBEpCTHA.

4.21. dneMeHTbI, MOIBEPXEHHBIE CXKATHIO H M3THGY B OJHOH M3 IJIaBHBIX
IDIOCKOCTEH, IOMKHBI MPOBEPATHCA Ha OGIIYyI0 YCTOHUMBOCTb KaK B IUIOCKOCTH,
TaK M U3 IUTOCKOCTH H3ruba.

B CKBO3HBIX CTEPXHAX, BETBH KOTOPBIX COEIHHEHS! pellieTKaMH HITH MyIaHKa-
MH, JIOJDKHA TAalOKe IIPOBEPATHCA YCTOHYMBOCTD OTAENbHBIX BETBEH.

4.22. Pacuer Ha oO1y10 YCTOHYMBOCTD B INDIOCKOCTH M3rM0a HOJKEH BBINON-
HATBCA 10 MM 5.277'5.29 1 5.32 [ 1]. JIns paBHOCTOPOHHMX TPEXTPaHHBIX CTEPX-
He#l CKBO3HOTO CeYeHMs 3KCLUEHTPHCHTET PacCUMTBHIBAETCA COIJIACHO YKa3aHMAM
n.15.6 [ 1). Mpu pacuete cTepxHeii CKBO3HOIO CeueHMs MO I 5.27 3HaueHue
IKCHEHTPHCHTETa B Cyyae GONTOBBIX COCTMHEHHH ClielyeT YMHOXaTh Ha K03¢-
¢umsent 1,2 (em.m. 15.7 [ 1]).

Ilps ompeneneHMH OTHOCHTENBHOTO IKCUEeHTpHCHTeTa mo dopmyne (53)
[ 1] MoMeHT uHepimu cedyeHHA / NPUHMMAETCA PABHBIM PACYETHOMY MOMEHTY
uHepiyu [z, yuMThIBaOLIEMY NMOJATIMBOCTD DEIETKH, KOTOPBIH ONpefienseTcs
no ¢opmysne 1% 2

I;= A4 U]
d ’

Nif
rae A — MIowanb CeYEHHA CTEPXHA (CyMMapHas IUIOIafh CeveHHs MOACOB) ;
| — pnMHA CTepXHA,
4 — Ko3pUUHEHT pacYeTHOH IJIHHBI;
)\ef — npuBefeHHass TUOKOCTh CTEpXHA, ompefenseMas no QopMynam
ta6n. 7 [ 1] ¢ yueTom ykasaumii . 15.5 [ 1].

PacueT Ha 06L1IYyI0 YCTORUMBOCTD U3 INIOCKOCTH H3rH0a BBIMONHAETCA COITIaCHO
m. 5.30 -5.32 [1].

Ilpu pacuere mnpuBeneHHOH IMGKOCTH COCTABHBIX CTEpXKHEH CTyIEHYaTo-Nepe-
MeHHOro ceveus mo c¢opmynam Tabn.7 [ 1] cnemyer pyKoBOACTBOBaTbCA
TaK)Ke YKa3aHuamu 1. 4.14.

4.23. TIpoBepKa OTAENbHBIX BETBEH BHEUEHTPEHHO CXKATHIX CKBO3HBIX CTEpPX-
Hell C pellleTKaMH ¥ IUIAHKaMH BBINOJIHACTCA B COOTBETCTBHH C YKa3aHUsAMHU
m5.33 [1] c yyeToM HAONOJHHMTENBHOrO YCHIMA B BETBAX OT H3ruGaromiero
MOMEHTa.

Ina wapHUPHO ONEPThIX CTOEK ONMOP Ha OTTAXKKAX NOCTOAHHOrO CEYEHHA
u3rHbatolMii MOMEHT ¥ MONepeyHass CWIa AOIDKHBI ompefienaTbcA Mo Aedop-
MHpoBaHHOK cxeMe mo m. 158 [ 1]. IIpu 3TOM pacueTHbIf MOMEHT MHEPLHH
I; nonepeyHoro ceueHus onpenensaercs no gopmyne (7).
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Ina croex NepeMeHHOro CeYeHMsA pacyeT cleyeT BHINONHATH MO Aedop-
MHMPOBAHHOH cxeMe 1o 1. 4.24.

4.24.IIpu pacuete no AepOpMHMPOBAHHONi CXeMe CTOeK, NMOKa3aHHBIX Ha
Yepr. 5 ¥ 6, CTOHKAZ pacCMaTpUBACTCA KaK CTePKeHb KYCOYHO-NOCTOAHHOTO
CEYEHHA, COCTOAIMA M3 N yyacTKoB. Bce BHewmwe Harpysxu P (), N (1) g
M NpHBeJeHbl K IPaHALIAM YYacTKOB (y3/1aM).

Yepr. 5. MapHupHO ONEpTas CTOfKA KYCOUHO-NOCTORHHOFO CedeHMR. CXema HATPY3OK M
BHYTPEHHHX ycunuit
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YepT. 6. Ynpyro 3awmieM/IeHHas B OCHOBRHHH CTOHKA KYCOYHO-NOCTOSAHHOIO CeYeHn .
CxeMa Harpy3ox H BHYTPEHHHX yCHAHi

IlapHupHo onepThii cTepkeHb (CM. YepT.S) MpeAcTaBiifieT pPacUeTHYIo
CXeMy CTOHKH ONOpbl Ha OTTAXKKAX, YNpPYro 3alueMIeHHbIH B OCHOBaHUM CTEp-
XeHb (CM. YepT. 6) — pacyeTHYI0 cXeMy CTOHKH CBOGOIHO CTOsALIEH ONODBI.

Pacuer ymo6HO BBINOIHATE METOOOM ,IDOrOHKH” B TpH 3tana. Ha mepBsix
OBYX 3Tanax nocnefoBaTeNbHO A y3noB [ = 1,2, ..., n onpedensTCcsa U3ru-
Gatoue MOMeHTbI M; M M} B CeueHMAX HibKe W BBbILUE y3Jia i U YITibl IOBOPOTA
¥; ceueHui i mo bopMyam:

M= aM{_| - bjo; | - ¢;; ®)
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M =M; - MWD ©

i

4
=g, Lt — (M]_,+ M)+ Ay, 1
L7} Yi—1 2E1, (M;_, i) Pri (10)
B dopmynax (8) ~(10):
3-2a;
a; = - 11
@
NI
@;
¢ = er li + AftiN{ . (]3)
1 ai
NT 1?2
c= 1+ L (14)
4 6E1,
rae l; — mMHa iTO y4acTKa, PacliONIOXEHHOTO Mexay yanamu [ — 1
i,
Qf . N] — nomepeunast W HOpPMaTbHAA CHJIBI HA i-M YuaCTKe, ONpEfeNeH-
Hble N0 Hefe(hOPMHUPOBAHHOH CXeME;
I; — MOMEHT HHEPIHMH -TO YYacTKa;
Af,; — TpHpaimieHHe CTPENKH HayaabHOrO MCKPHBJICHHA CTOHKH Ha
i-M yvacTKe;
Ap,; — TpHpalieHWe yITa TOBOPOTa HAaYaIbHOTO MCKPHMBIIEHHSA Ha
i-M yvyacTKe;
I nk; nk;
Af,; = sin —& — sin ——=1 | (cMm. uepT. 5); 15
ti 750 [ ] ] ( pT. 5) (15)
& 1 nE nk;
Afyy=—— — — l:sin ! _sin iy (cMm. uepr. 6) ; (16)
200 750 I 1
n; né;
Ag,= [cosﬁ—— cos -—Sl'—‘:l (cMm. uepr. 5); a7n
1 l
m n n
Agy=— — [:cosi —cos ——Ei‘—'} (cM. uepT. 6), (18)
750 !
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rne §; =1, +...+; — paccrosmue ot yana 0 1o yana i, ipu 3ToM £, = 0.

Hins crepxaeli CKBO3HOTO CEYEHHA MOMEHT HHEpIMM i-TO YyacTKa /; mpHHH-
MAaeTcs DaBHBIM DacyeTHOMY MOMEHTY HHepuuM [y;, KOTODbIi ONpeaeNsercs
no popmyne

Pu?

p)‘zef

rae  A; — IIOIIatb CEYEHM i-TO YYacTKa CTEPXKHI,;

B — xo3dpduiment, papubiit 1,0 npu cBapHbIX ¥ 1,2 IpH GONTOBBIX CO-
eMHEHUAX.
Ocranbhble 0603HaueHHA — CM. 1. 4.22.

Yowmsa O u N,' B dopmynax (12) —(14) BmormKHbI MPHHHMATHCA C YYETOM
3HakoB. IlosoxuTeNbHbIE HalpaBjieHNs BHYTPEHHHX YCHWJMi IUIA i-rO yuacTKa
MOKa3aHbI Ha YepT. 7.

N
a
—l
14 -
Yepr. 7. Monoxurensbubie HANpaBne-
HHS BHYTpeHHHX YCHIHi N
-7 4,

+
M

]di=Af N (19)

N,

®opmyner (8) — (10) ompenensior H3rHGaloHe MOMEHTbI H YIB! NOBOPO-
Ta ceueHMii B y3/e i Yepe3 COOTBETCTBYIOLUHE BEMYMHBI B y3ile i—1. IIna toro
yToGBI HauaTh pacueT, HEOBXOMMMO Ha MepBBIX [BYX JTanax 3ajaThCA 3Have-
wamu Moy , Yol Mo@), ¢or) (HixHui HHeKe B CKOOKaX 0Go3HavaeT HoMep
3Tana pacyera).

TH BeTMYMHb! TPUHUMAIOTCA CTIEAYIOLMMH

cxema Ha uepT. 50 Mo =Myz =0; @ous Po() — NPOU3BOIIbHEIE 3HaUe-
HUA, TIpHYEM o (1) 7 Yo() (Hanpumep, vo() = 0, vo() = 001 pap);

cxema wa uepT. 6: Mg, My, — TpOM3BONBHBIE 3HAUEHWS, MpHYEM
My My (ampinaeps Mg iy = 0, Mg = 200 sH M) 3
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¢0(1)=M o > ¢B(2)=MT)(2)-$,
rae ¢ — ko3¢ }uIMEHT MOJATIMBOCTH 3aleNIKH B OCHOBAaHWM, PaBHBIA YTy
NIOBOPOTa, paf, OT eAUHHYHOTO MOMEHTA.

PeaynbraroM pacueTa Ha NepBbiX [ABYX 3Tanax fBJIAIOTCA 3HaYECHUS MOMEH-
TOB "(l)" M‘;,m IJIA y3Na 1, COOTBETCTBYIOIIME 33laHHBIM I1apamMeTpaMm B Hy-
JIEBOM Yy3Jie.

dakTHyecKHe 3HaYeHHA MApaMeTpOB B HYJIEBOM Y371 ONpEHENIATCA N0 Cle-

nyronmM popmynam:

CXeMa Ha 4eprT. 5:
My (9o(2)— vo )

w(x)‘ M:x(z)

My =0; @95 =9oq) * ; (20

cxeMa Ha yepr. 6:

M (Mo — M7
M(;’ =M‘(’)([) + n1) ( 0(2) 0(1)) ;Yo =Mi(>) —‘p—. (21)

M+"(l) M"&)

Wcnons3ysa 3Hauenusa M’y H o, Ha TPeThEM ITalle pacyeTa [o HopMynam
(8) — (10) ompemensiorcs dbakTHYeckHe U3rubalole MOMEHTbI M yTIBI NIOBO-
poTa 1o geopMHUpPOBaHHOH CXeMe.

llpupawennss nporuGos Af; u mporuGel f; y3noB ONpENENANICA IO
dopMmynam:

Afi=¢i 1L+ Afy + 6EI —— QM| +M;); (22)

fi=fi_ +AF;. (23)

Pacuetst ynoGHO BHINONHATL B T20nMuHO# ¢opme (CM. NpHMephI pacyera
4us).

4.25. M3noxeHHas B 1. 4.24 mMeTomMKa pacyeTa OCHOBAaHA Ha KYCOYHO-IHHEi-
HOM ampOKCHMALMH 3I0pbl MOMEHTOB B ie)OpMHPOBaHHOM cocToAHHH. Eciu
UHCIO YYACTKOB He MeEHee MATH, Takasd aNnNpOKCHMauMsA NMpaKTHYeCKH NpHBO-
IUT K NpeHeGpexMO MaJIoi IOrpeLHOCTH.

4.26. Pacyer Ha YCTOWWMBOCTb CIUIOLUIHOCTEHYATbIX CTepXKHEH, MOJBEPKEH-

HBIX CXATHIO U u3m6y B [OBYX INIaBHbIX IDIOCKOCTAX, CIICAYET BBIIOJIHATH IO
m.5.34(1].
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CKBO3HbBIE CTEPXHH, COCTOSAIIME M3 ABYX CIUIOIIHOCTEHUYATbIX BETBEH M NOA-
BepXXEHHBIEC CXATHI0 H H3rHOy B 06eHX IJIaBHBIX IUIOCKOCTAX, HEOGXOIMMO Npo-
BEpATH Ha yCTOMUMBOCTS Mo 1. 5.35 [1].

4.27. Tlpu pacuere CTOEK ONOpP Ha OTTAXKKAX, COCTOAIMX H3 UETbIPEX BETBEH,
B peXxuMe ,,KOCOrO BETpa” BETPOBas Harpy3ka pacKJIa[lpIBaeTCs MO IIaBHBIM
mwiockocTAM. M3ru6 B ABYX rnaBHBIX INIOCKOCTAX PAacCMaTpUBAeTCA HE3aBHUCH-
MO, OOMONHUTENBHbIE YCHIMA B BETBAX OT M3ruGaoumx MOMEHTOB CYMMH-
pyorcs.

HsrnGaronpie MOMEHThl B KaXIOM M3 IJIaBHBIX IUIOCKOCTEH IOJKHbBI OMpe-
HenaTses mo neopMHUpoBaHHOH cxeMe (cM. I 4.24) . HauamsHoe MCKpHBIIEHHE
CTOHKH YUMTHIBAaeTCA IPH pacyeTe MOMEHTOB TONBKO B O/JHOM H3 IJIaBHBIX IUIOC-
KOCTelH, B KOTOpO# M3rubaroumi MOMEHT 1o HeledOpMHPOBaHHOH cXxeMe Mak-
CHMaJIeH.

4.28. PacueT COeNMHHTENBHBIX IUIAHOK WM PELIETOK CKBO3HBIX BHELEHTpPEH-
HO CXaThIX (CXaTo-M3rnbaeMpix) CTEpXKHeH CiedyeT BBINOJNHATH IO NM. 5.9 H
5.10 [1] Ha 60nburyro M3 mBYX momepeunbix cun O Ofic (Q — daxtHueckas,
Qi — YCNOBHas NONepeyHas Cuiia, BbIMCIIAeMas 1o 11. 5.8[1]).

Iins 1IapHAPHO ONEpPTBIX CTOEK ONOp Ha OTTSXKAX NOCTOSHHOTO CEYECHHA
daxkTHUeCKan nonepeyHas cwia @ onpenenseTcs B COOTBETCTBHH C YKa3aHHAMH
m 15.9[1].

IOnsa cToeK NEepeMeHHOro ceueHusa dakTHyeckas MomepeyHas cwia O Ha
i-M yyacTKe CTOHKH, PaclOIOXEHHOM Mexy y3namu i—1 u i (cM. uepT. 5u 6),
MPHHKMAETCA PaBHOX MaKCUMAIbHOH (MO aGCOMIOTHOH BeJIHUHHE) H3 OBYX CHII

OinQ;_q:
Q;= 0+ N'siny; ; (24)

Q;_, =Q%+Nising; |, (25)

me QF, N, TCUEpEunis n K pmallbhai SWIbL Ha i-M YYaCTKe, OTIpefiereH-
7771 Hpie no Hefle)OPMHUPOBAHHOM cXeMe;
¢; — YrONl TMOBOPOTA CEYEHWA B y3ule i, ONpE/IE/ICHHbIA B COOTBET-
CTBHM C YKa3aHWAMH II. 4.24.

IIpumeps! pacyera

MNprmep 1 (x 1. 4.19). NpoBepxa NPOYHOCTH PacCTAHYTOrO NOACA TIPK OHO-
BonToBOM KperieHHH packocos (uepT. 8)

Ha uepr. 8, 2 npencraBnen orcex onopsr BJI. [Tosica BbINONHEHbI U3 paBHONO-
noydoro yronka 110x7.

B y3ne 3 nposepseTcs Ha IPOYHOCTb PacTAHYThI NOAC B ceuenusx [—1 u 2-2
(uepr. 8, 6).

HopmanbHble ciiibl B cMexHbIX nanenax 2-3 u 3—4: N, =250 kH,N,, | =
=230 xH.
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Yepr. 8. K npumepy pacuera 1

¢ — cXema OTCeKa omuopbl; 6 — y3en 3; 1 — Touka NpPHIOKEHHS CHnbl Nyg,; 2 — TouKa
NIPWIOXKEHUA CUIIbI Ny, 3 3 — LEHTP TAXKeCTH CeueHHs HeTTo
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CocraBnsionme ycuiuii, nepefaBaeMbiX packocaMi Ha NOJIKK MOACHOro yroj-

Ka BJIONb €ro OCH B COOTBETCTBHM C MPABHIOM 3HAKOB, H3MOXKEHHBIM B 1. 4.19,
PaBHBI:

B ceyetuu /-1 N, =30kH; N, 4, =—10kH;
B ceueHun 2~-2 N, 4, =—-30xH; N, ;. =10 kH.
PactaruBaioume ycwinsa B ceueHuax /-1 un 2-2:

N, =250+ 10 = 260 kH; N, , = 230+ 30 = 260 kH.

Xapamepucnucn CCYCHMSA NMOACHOTO YTONIKa 110X7 6pyrro (o ['OCT 8509-72):
A =152 cM?; zo = 2,96 cm; I, = 176 cM? I'lnomama, 3aHumaebee oTBEp-
CTHAMH B ceqemm TOACHOTO yromca Ay =2, 16 x0,7 cM* = 1,51 cM?; 4, =

= 1,76 x 0,7 cM®> = 1,23 cm? Hnomam, CEYECHHA HETTO NMOACHOIO yronxa Ap =
=152 - 1,51 — 123 = 12,46 cm®. Marepuan noscos — crams BCr3cnS mo

roct 380—71 Ry = 235 MIla. Pacqemax TeMIepaTypa paHoHa NPHUMEHEHHA
t>-40°C.

Onpedenenue nanpsaxenus & rouxax 1-3 ceuenun 1-1
KoopauHATBI HEHTpa TAXECTH CEYeHUA HETTO OTHOCHUTEINIBHO OCe X, HY 1 (CM.
yept. 8,6) :

S S
Xon =—AZI_‘; Yon = Axl ,
n n

rae Sy, Sy, — CTATHUECKME MOMEHTBI IUIOWIA[M HETTO OTHOCHTENBHO ocent
Y1 HX;, KOTOpbIE COOTBETCTBEHHO PaBHBI:

Sy1 =Azo ~ Aycor — Ay 2= = 15,2:2,96-1,51-6-1,23-035 = 35,50 ow’;

Sy =Azg — 4,4 ——g —A,cqy =152.296-1,51-0,35-1,23-6 = 37,08 em?;
35,5 37,08
Xon 12.46 2,85 ¢M; Yon 12.46 9

Onpenenum 3HaueHHe MOMEHTOB MHepuuM ocnaGnenHoro cevewns I, I,p,
Iy p yn OTHOCHTENBHO LEHTPATbHBIX OCeH X, W V,. IlpeneOperas MomeHTaMn

HHECPLUH otsepcmu OTHOCHTENBHO UX COﬁCTBeHHBIX UEHTPANTBHbIX OCeH, nony-
UM

2
Lin=Ix +A(on — 20)* - 4, (.yon “—g—) — Ay (o2 —yon)? =
=176 +15,2(2,98 —2,96)* — 1,51(2,98 — 0,35)% — 1,23(6 — 2,98)% =
= 154,34 cm?;
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2
Ln =1y, +A (2o —xon)2 —A;(Cor —Xon)* — A4, (xon —%) =
=176 +152(296 —2,85)% —1,51(6 — 2,85)% — 1,23(2,85-0,35)% =

= 153,51 c™®,
rae I, I, — MOMEHTbI MHEpUMH CeYeHHA GpYTIO YIONKa OTHOCHTENBHO
er0 UEHTPANbHBIX OCEH X—X K y—y (WiA PaBHOMNONOYHOTO
yronka I, = L,).
KoopmuHaTbl HEHTpa TAXKECTH CEYEHMA HETTO YTOJIKa OTHOCHTENBHO OCeH
X2 HY!

b=+(xo,,— 8 ) 285--97 —250cm;

2 2
ﬂ=+(yon"% = 2’98—-—02’1 =2,63CM.

To dopmyne (3) Ixp,yn =—2,50 - 2,63 - 12,46 = — 81,92 cm®.

Jons wusrubamoliero MOMeHTa, BOCOPHHHMAEeMOro B y3ie 3 NaHembio 3—4,
TIONy4YeHHasA M3 pacyeTa IOACAa KaK [BYXNpOJETHOH Hepa3pe3HOH Galxu mpu
NMOCTOSTHHOM MOMEHTe HHeplMH (CM. 4epT. 4) , COCTaBJIAeT

bpr 200 _
Im+lp_y  200+250

0,444.
JKCUEHTPHCHTETb MPHIIONKEHHSA CHIIBI V,, 4, ©
e, = — ( Yon — %) = —(2,98 - 0,35) = —2,63 cMm;
ey‘ = (Cu] - xon) = (6 ‘2,85) = 3,15 CM.
IKCIEHTPHCHTETbI NPHIOKEHHR CHIIBI Ny g,

exy = (Coz — Yon) = (6 —2,98) = 3,02 cm;

ey =~ ( xon =5 )= -(285 - 035) =25 em.

Toncrasnan sxauerus Ny gy, Nypay, K, €51, €4, €z, €, B dopmyny (2),
noTyyHMm:
M, , =0,444[30 (-2,63) +(-10) 3,02] = —48,44 xH-c™m;

M, =0,444[30 - 3,15 +(~10) (-2,5)] = 53,06 xkH-c™m.
Koopmunare! Touek /-3 ceueHMs NOSICHOTO YTONKA B OCAX X, H Yy

x; =11-285=8,15 cm; ¥, =-2,98 cm;
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x; =-285cM; ¥y, =11 -2,98=8,02 c™m;
X3 =-2,85¢cMm; y3 =-2,98 c™.

Hanpmxemm B Toukax /-3 ceuenus /-1 onpenenum no popmyne (1) :

. (-48,44)[153,51(2,98) —(-81,92)8,15]
1246 154,34 - 153,51 — (—8192)2

0, =

53,06[154,34-8,15 — (—81,92)(—2,98)]
154,34-153,51 — (-81,92)2

= 234,3 MIla < 235 MIIa;

, (-48.44)[153,51-8,02- (-81,92) (-2.85)] .
1246 154,34.153,51—(-81,92)?

02 =

, 53,06[154,34(-2,85) —(-81,92)8,02]
154,34 - 153,51—(—81,92)2

= 187 MIla < 235 MIla;

, (-48,44)[153,51(-2,98) —(=81,92) (-2.85)] |
12 46 154,34.153,51—(—81,92)2

03 =

53,06[154,34 (—2,85) - (~81,92) (-2,98)]

= <235 .
154,34.153,51 — (-81,92)2 207 MIla Mila

Onpedenenue nanpaxenus 6 Touke 2 cevenun 2—2
Hona momeHTa, BoclipUHHMMaemas B yane 3 maHenblo 3—2:
Iy _ 250
lm—1+lm 200+250

k= =0,556.

B cevenum 2—2 BesuMHBI Xon, Yon, Ixn, Iyns Ixn,yns €x1» €x2s €y1s €y2, X2,
Y2 MMEIOT Te Xe 3HaUeHMA KaK Mo BeNMYMHe, TAK M MO 3HAKY, YTO H B CEYCHHH
1-1.

3HaueHuA Ny, g; 1A NaHesTH 3—2 B COOTBETCTBMH C NPaBHIIOM 3HAKOB, IPHHA-
THIM B I1. 4.19:

Harnbaroume MOMEHTHI B CEYCHHMH 2—2 MaHeH 3—2:
My, =0,556[-30(—2,63) + 10 . 3,02] = 60,62 xH-cm;

My, = 0,556[ (—30) 3,15 + 10(~2,5)] = —66,39 kH-cm.

Hampskenue B Touke 2 cevenus 2—2, onpepensiemoe no dopmyne (1)
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260 60,62(153,51-8,02 — (—8192) (-2,85)]

2" 46" 154,34.153,51 — (—81,92)°

(—66,39) [154,34(—2,85) —(—81,92)8,02] _ _
+ BOE = 235,79 MITa ~ 236 MITa.

Heobxomumo ycunenue,

Ipumep 2 (x . 4.19) . [IpoBepka pacTaHyTOro mosica Ha IPOYHOCTb B ceye-
Huu /-] maHemH 3—4 npumepa 1 B cilyyae KpeIUleHMS OJHOTO M3 PacKocOB
nByMs 60JITaMH B COOTBETCTBHH C 4epT. 9, a

XapaKTepHCTHKH CEYEHHUA HETTO!

no cevenno I -1 (uept. 9,6): A, =15,2~1,56-0,7—1,76-0,7=12,88 cm?;

no ceuenuwo [—2 (mo ,3ursary”): A,=152 + (5,7-3,5)0,7 —1,76-0,7 —
-1,56:0,7-2=13,18 cm?;

mo ceuenuio 2-2: A, = 15,2 — 1,56 - 0,7 = 14,11 cm?.
[Inowamny, 3aHUMaeMble OTBEPCTHAMM B cedeHnu: 4, = 1,09 M2 A, =1.23 cMm?

1 -1
Y140 Ay
Xon
Toyka 2
€yz
in4
0 2
LRI
X - Ap
S N J N
S < o
o & »
Q 7 -
roa Inli, /v ﬂl vsra r}‘; 5 X2
* 2L LJ// ALIIII ' S
X
v Ld-156 a;-m\
Cor= Toura 1
Cog=85
v ‘3’ﬁ
Vai 3
1 % |4 g 4/ YepT. 9. K npumepy pacyera 2
2} -Vl - R 74 @ - cxeMa KpemneHus packocoB: [ —
TOUYKa MPUIOXKEHHS CHITHI de‘; 2 -
TOYKAa NPHIOKEHHS CHIIBI dez; 3 -
LUEHTP TSKECTH ceveHusa; 6 — cXxema
— A pacyeTHbIX ceyeHUH Mosdca
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Onpedenerue nanpamenuii @ Touxe 1 cevenun 1-1
KoOpnuHAThI IEHTPa TAKECTH CeYeHHA HETTO OTHOCHTENBHO Oceit Xy H Y1
15,2-296 —-1,09-5-1,23-0,35

X, = - .
on 12,88 3,04 om;

Jo = 1522962109035 1236 _ o0
on 12,88 03 M.

MOMEHTbI HHEPLMH CEYEHHA HETTO:
IL,=176+152(2,89 —2,96)* —1,09(2,89 — 0,35)2 — 1,23(6 —2,89)% =
=157,13 cm*;

I,, =176 +15,2(3,04 — 2,96)* — 1,09(5 ~ 3,04)% —1,23(3,04 — 0,35)* =
=163 cm*.

KoopnuHath! IIeHTpa TAXECTH CeYeHHst HETTO MOSCHOTO YTONKa OTHOCHTEINb-
HO Ocedi X; M y;:a=2,89 —0,35=2,54 cm; b=3,04 —0,35=2,69 cm.

LleHTpOGeXHBI MOMEHT HHEPIWHK: [y ), = —2,54 - 2,69 - 12,88 = —88 cmt.

IKCUEHTPUCUTEThI NPWIONKEHNA CHII Ny, 4y M Ny, 4, OTHOCHTENBHO OCeH X, M
In’

exy =—254cMm; e =5 — 3,04 = 1,96 cm;

€x

2 =6 —289=3llcMm; e, = 2,69 cM.

H3rubaroimme MOMEHTBI:
M., = 0,444[30(-2,54) + (-10)3,11] = —47,64 xH-cm;

M, = 0,444[30 - 1,96 + (—10) (-2,69)] = 38,05 wH-cm.

KooprwHaTs! TOYKH | B OCAX X, H Vp: X1 =11 —3,04=796 cM; y, =
=—-2,89 cm.
Hanpsxenue B Touxe / no popmyne (1):

260 (—47,64)[163 (—2,89) —(—88) 7,96] N
12,88 157,13 - 163— (—88)?

g, =

. 38,05[157,13 - 7,96—(—88)(-2,89) ] =216,9 MITa < 235 MIla .
157,13 - 163—(—88)?
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Onpedenenue nanpaxcernus e Touxe 1 cevenus 2—2

B ceuenuu 2—2 umeeTcs OfiHO GonrtoBOe OTBepcTHE. KOOpmMHaTHI meHTpa
TAXKECTH CeYEeHHMA HETTO OTHOCHTEIBHO OCeH Xy H V't :

3 '2, — 1y * O,
ryy = 152296-109-85 o,
14,11

_15,2-296-1,09-0,35
14,11

Yon

=3,16cMm.

MoMeHTbI HHEpLHH:

Lin =176 +152(3,16 — 2,96)* —1,09(3,16 — 0,35)% = 168 cm* ;
I, =176 +15,2(2,96 — 2,53)* — 1,09(8,5 —2,53)* = 140 cm* .

KoopmnaTe! HeHTpa TAXeCTH CeyeHHs HETTO OTHOCHTENIBHO OCEHt X; M Vj ¢
a=3,16-035=2,81cm; b=253-0,35=2,18cm.
Limyn =—2,81-2,18 - 14,11 = — 86,44 cm* .

3HaueHHa HarubaloMX MOMEHTOB B CEHEHHH 2—2 T€ XK€, YTO U B ceverun [ —1:
My, =-4764xH.-cm; M, = 38,05KkH - cMm.

Koopmnatsr Touxu 1 B ocax X, u y,: x; =11 — 2,53 =847 cm; ¥,
=—-3,16 cm.

Hanpsxenne B Touxe I no popmyne (1) :

__250 . (—47,64)[140(-—3,16)—(—86,44)8,47]+
14,11 168 - 140 — (—86,44)*

gy

, 3B05(168 847 (-8644) (-3,16))

=195,8 MITa <235 MIla.
168 - 140 — (—86,44)2
Tak kax mwiowany cevenus 4, NO ,3urary” Gonsiue, yem no cevenmio /-1,
npoBepKa Mo ceueHuto I—/ He TpeGyercA. AHAIOTHYHO MPOBEPAIOTCA CXKaTbie
Nosica ¥ APYyTrHe JIeMEHTHI.

Mpumep 3 (k 1. 4.20) . Pacuer Ha npourocTs Nofca o popmyre (4)
IpoBepum Ha MPOYHOCTh PACTAHYTHIA MOACHOH yronox 110X7 B yane I mo
cevenmio /—1 (uept. 10). Yronok u3 cranu mapku BCr3cnS mo I'OCT 380-71.
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Yepr. 10. K npumepy pacyeTa 3
@ — cXema oTceKa ONophl; 6 — CXeMa YCHIIHA B y3ye 1

CeueHne Mosca MOCTOAHHO 11O [UIHHE.
Yewnusa B nawem wwke y3na I: N, =250 xH; Np 4= 50 xH.

XapaxTepuCTHKH CeyeHHs MOACHOro yronka: A =152 cm?; d, = 2,16 cM;
A4, =15,2-2,16-0,7 = 13,69 cMm?.

Paccrosanue mo nonke or o6yiKa 0 HEHTPA OTBEPCTHA Cp = 5.5 cMm;

=305
11
do 2,16
Mposepum Brimonuenne ycinosus (6): 0,6 = 0,5 > 04; = T—:
1
5
=0,196<027; ~md = 20 _ga<os
w250

YcnoBue BBINONHAETCA, MOITOMY NpoBepka MpOYHOCTH no dopmyne (4)
OOMyCTHMa.
Ilo popmynam (5) Haxomum:



1 0,95 -1,538 _

ky = =1538; 7= = 0,84;
100,52 (0,5 — 0,24) € 1,538+0.2
250

=G 18,26 xH/cm? = 182,6 MITa <235 - 0,84 = 197 MIla.

Npumep 4 (x m. 4.24). CratMueckuit pacuer no AehOpMHUPOBAHHOH CXxeme
IapHUPHO ONEPTOH CTOHKH (CM. YepT. 5)

PaccmaTpuBaeTcA CTOHKa CKBO3HOrO CEYeHHs C NapaUleNbHbIMM ROACaMH
H TpeyronbHOH pewerkoit. JUMHA CTOHKH, COCTOsLIeH M3 NMATH CEKIMiA, CO-
craBnser 48 M. Paccrosnue Mexay ocamu noscos b = 1,54 M (ceuenue xBap-
parHoe) .

IIpn craTdeckOM pacyeTe pacCMAaTPHBAaEM CTOHKY KaK CTep)KeHb KYCOYHO-
TIOCTOSTHHOM JKECTKOCTH, COCTOALIMHA H3 IATH YYacTKOB, IDaHHIBI KOTOPBIX
COBNAJIAIOT C rPaHHIIAMH CEKIMil.

HMcxomuble naHHbIe K pacyeTy MOMEHTOB MHEDUMH YYaCTKOB: JUIHHA NaHeNeil
l,,;, WIHHA PacKoOCOB /;, CeueHNA NMOACOB H PaCKOCOB NPHUBENEHEI B Ta6I. 7.

MomeHTbl MHepmu yyacTkoB J; ompenensiorca no ¢opmyne (19). Hanpu-
mep, WA 3-ro yuactka( = 3):

A3=4.19,7=788cm* ;

no dopmymam tabn. 7[1]:

2393
@ =0, =10———=31,6; Ay, =Ay;, = 2-348= 696cM ;
' 154% 182 di Tz : ’
a 7] 31,6 31,6
Al—— + = 78,8(—+—— = 715.
Ag, Az, 6,96 6,96
Ta6bnuna 7
Inomans
Homep by, EE yronok Yronox ceuerus nomaay
yuacTka ¢ cM cM nosica packoca mosica, | CeUeHIA p’acxoca,
cm? oM
1 175 233 110x8 4574 17,2 348
2 182 239 125x8 45%4 19,7 348
3 182 239 125x8 45%4 19,7 348
4 182 239 125x8 45x4 19,7 348
5 200 252 125x8 50x5 19,7 4,80
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IIns ocTaNbHBIX YYaCTKOB CTOMKM 3HaYeHMs BelIMYMHBI A (—1— + . )

He mpeBbitaer 715. d1 Ag,
Tlo ¢opmyne (21) [1] H B cOOTBETCTBMM C yKa3aHHAMH N. 4.14

2-48
)‘ef= (W ) +715=679.

MomeHT HHepmaH 3-TO y9acTKa

2
I;=188-107* . A— 3,28 -1073m* .
1,2:-67,9*

Xectiocts mpu uarube
EI; =2,1-10° -3,28-107® =6,89 - 10° xIla - m* .

KecTicocTH NpH M3rHGe [UIA BCEX YYACTKOB CTOMKH NMpHBefReHs! B Tabn. 8. B
3TO# ke TaGiIMIe NpHBENEHbI OCTANIbHbIE HCXOMHbIE AHHbIE K PacueTy CTOMKH
no Ae)OpMHpPOBAHHON CXe€Me: [UIHHA YYACTKOB J;, 3HaUEHHA HOPMATTbHBIX N " n
nonepeunsx Q; CHJI, ONpEeNIEHHBIX 1O Henecpopwponalmon cxeMme.

Brp. 6 npm;enelm 3HaYCHHA NPHpAILEHHH CTPEeIIKH HAYaIbHOrO MCKpHBIIe-
HHA CTOHKH, HaiiieHHbIe 0 dopmyne (15), B rp. 7—9 — 3HaueHHA MapaMeTPOB
a; b; u c; , onpeneneHupie o popmynam (11) — (13).

B rp. 2 1abn. 9 npuBefieHbl 3a0aHHbIC BHEILIHHE Y3IIOBbIE MOMEHTHI, B Ip. 3 —
3HaYeHHA INpUpAlIeHHH yIa NMOBOPOTA HAYAIBHOrO HCKPHBJICHHs, ONpeJiesieH-
Hele 1m0 ¢opmyne (17); ocrambHeie rpagdsl COAEpXKaT pe3yNnbTarTsl pacyera 1o
3Tamam.

Ha arane I 65010 mpuHATO My = 0, o = 0; Ha atame I — M, =0, @opy =
= 0,01 pan (nepBas crpoka rp. 4—7).

3HaueHHsA MOMEHTOB H yIJIOB [IOBOPOTA, HalifiecHHbIE PEKYPPEHTHO N0 Gopmy-
nam (8) — (10), npusepens: B rp. 4—7.

Ha srane III npunaro MY = 0, a 3HaueHue o HaiimeHo no dopmyne (20), B
KOTOpO# 3HaueHua My = Mg My, =M'sp) BIATH U3 NOCHE/Hel CTPOKH
rp. 41 6 T26n. 9:

Yo = 0 +W = 0,017055 pan.
446,06 — 184,52

IanpHefiume BbMcieHus B rp. 8—10 spmonHeHs! o dopmynam (8) — (10).
Ipupamenus nporu6os u nporu6sr (rp. 11 1 12) BerHCIeHb MO GOPMyTaM
(22) u (23).
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8¢

Ta6bnuua 8

Homep Iym EI;-10°%, N,' , KH Q{ , KH Afyi-10%, aj b;, xHm ¢p KHM
yuacTka i kIa-m* M
1 2 3 4 5 6 7 8 9
1 7,0 603 1100 25,30 2,84 0,93596 7587,0 205,28
2 11,0 689 1110 10,50 3,08 0,90560 11 826 144,98
3 11,0 689 1120 -7,30 0,14 0,90478 11928 -76,233
4 11,0 689 1130 -24,70 ~-2,86 0,90395 12 032 ~294,28
5 8,0 689 1140 -51,10 -3,20 0,94797 8961,8 ~437,56
Tabnuuya9
. 3ranl Jran 1 Jtan I
Homep M¥ Ay 107, - n
yanai | kHm [ pan My | igy 10%| Migy | ®igy-10%, | M; M;; 0;-10°, | Af;-10%, | £ 107,
kH.m pan xH-M pan xkH-m kH.Mm pag M M
1 2 3 4 5 6 7 8 9 10 11 12
0 0 - 0 0 0 1,0 0 0 1,7055 - 0
1 0 -0,0431 -205,28 ) —0,16225|-281,15 0,79371 ~334,68 |[-334,68 1,4681 14,325 14,325
2 0 -0,215 -311,69 | —0,78993]|—-493,45 | —0,039622 | 621,68 }-621,68 0,48972 15,451 29,776
3 0 -0,295 -111,55}| -1,4228 |-365,50 | —1,0203 ~544,67 |-544,67 —-0,73633 0,29346| 30,069
4 0 -0,228 364,64 | —1,4487 86,648| —-1,4709 -109,47 {-109,47 —1,4865 | —14,468 15,601
5 467 —-0,057 446,06 | —0,76397| 184,52 | -1,0993 467,00 0,003 | -1,3359 | —14,708 0,893




IIporu6 B BepxHeM LuapHupe f5 = 0,893 cM omnpefielieH N0 pacueTy OTIHYHBIM
OT HYNA H COCTaBnseT 3 % MaKCHMAJILHOTO NMporun6a. ITa MPaKTHIECKH HOMYcC-
THMas HeBA3Ka OObACHAETCA TEM, YTO NpH pacyeTe CTOHKAa pacCMATPHBAJIACh
KaK CTep)KeHb, COCTOSLUMA M3 CPaBHHTENIBHO HEGOJIBILIOrO 4HMCIIa YYacTKOB
(nATH),, B Npefenax KaXporo ¥3 HEX 3M0pa MOMEHTOB IIpeANONaraiach JMHex-
HO#t (cM. 1. 4.25) . HeBaA3Ky, eciu Heo6X0MMMO, MOXHO YMEHBILHTD, YBETHUHBAA
YHCJIO PacYeTHBIX YYacTKOB (Hanpumep, pa3GHB KaXk[bid y4acTOK IOCTOSHHOHR
JKECTKOCTH Ha [IBa) .

Maxkcumanbheie ycwmsa B nosce U u packoce D Ha i-M yuacTke Onpefieisior-
¢ ClIenyIonMM 0Gpa3oMm:

M; NT
, . _lo
2b 4 2cosf

roe M; — MaKkCUMaJIbHBI H3 ABYX MOMEHTOB |M', | H IM':_ l| ;
B — yron HakJIOHa packoca Ha i-M y4actke (B npumepe § = 0,644).
Hanpumep, mia 3-ro ydacTKa paccMaTpuBaeMoil Croiiku M, = —621,68
xkH.M; My = —544,67 xH-Mm; N; = 1120 xH.
621,68 + 1120 _ 481,8 kH.
2-1,54 4
ITo popmynam (24) u (25):
Qs = —7,3 + 1120sin(—0,0073633) = —15,5 xH;
0; = —7,3 + 1120sin(0,0048972) = —1,82 xH.
15,5
20,644
IlpoBepka NMPOYHOCTH H YCTOHYMBOCTH MOACOB M PacKOCOB BBIMOJNHACTCA
B COOTBETCTBHH C yKa3aHuaMH [ 1].

Ycwnne B nosce U =

Ycunue B packoce D = = 12 kH.

Npumep 5 (x n. 4.24). Cratuueckuii pacuer 1o JeopMHPOBAHHON CXeMe
CTOHKH, YTIPYTO 3aLUEMITEHHO B OCHOBaHHH (CM. uepT. 6)

Pacuer cBenen B 1abn. 10 1 11, cTpyKTypa KOTOpBIX aHAJIOTHYHA CTPYKType
Ta6n. 8 1 9 U3 mpumepa 4.

Ip. 2—5 1a6n. 10 copepxar MCXOOHble JAaHHBIC: AJIHHY M XECTKOCTb y4acT-
KOB, 3HAY€HHs HOPMAJIbHBIX H MONEPEYHBIX CHJI, ONMpPENENIEHHbIX MO HeAePOopMH-
PpOBaHHO# cXeMe.

B rp. 6 npuBeneHb! 3HaYeHHA MPHPAUICHHA CTPENIKH HaYalbHOrO MCKDHBIIE-
HMA CTOMKH, HaiiieHHble o ¢popmyne (16), B rp. 7—9 — 3HaueHUs: napaMeTPoOB
a;, b; u c;, onpenenennsie mo dpopmynam (11) —(13).

B rp. 2 1abn. 11 npuBeaeHs! 3ajaHHbIe BHEILHHE Y37I0BbIE MOMEHTHI, B Ip. 3 —
NPHPALIEHHA YTNIa MOBOPOTa HaYaIbHOTO MCKDHBJICHHS CTOMKHM, OIIpEieieH-
Hele o ¢opmyne (18); ocransubie rpadbl COmEpXKaT pe3ynbraTsl pacyeTa Mo
JTamam.
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oy

Tab6bnuua 10

r r
Howmep. pw | EL100, | N ) af - 107 ai bixHm | e xHom
y4acTKa i KITa-m* M
1 2 3 4 5 6 7 8 9
1 4,5000 185,00 53,90 31,62 0,45654 0,9970s 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 4040 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 098577 76,087 68,136
6 2,0000 8,82 3,25 3,83 1,8297 0,99926 6,4984 7,7176
Tabnuua 11
. Jran I Jran Il Oran III
Howmep M(lz Apy- 107, —
y3na kH-m pan "Itj(]) , ip)’ 10%, le&)’ Pik) 102, M?-KH-M v;- 10,1 Af;-10%,| fim
i kim pan xH.M pak pan M
1 2 3 = 5 6 7 8 9 10 11
0 0 - 0 0 200,00 1,0000 711,29 3,5565 - 0
1 0 0,06041 -142,40 -0,11277 54,591 1,3701 558,18 5,1609| 20,074 [0,20074
2 0 0,16381 —-274,2:4 -0,62826 —81,008 1,4908 412,96 69081 | 27,938 |0,48012
3 0 0,23509 -403,30 -2,0242 -21,507 1,0132 266,11 8,7778 | 39,384 10,87396
4 17,30 0,21790 -533,32 —-5,8980 -35,162 -1,2142 112,89 10,760 48,946 |1,3634
5 2422 0,25833 ~613,60 |—-26,643 —43804 | -15.275 10,739 13,784 72,769 |[2,0911
6 2,11 0,01217 —621,24 |-40,607 —44,656 | —25,269 0,0078413 | 13,942 29,575 12,3869




IIpu pacyerax MpUHAT KOIPPHUUMEHT NOJATIIHBOCTH 3aIENKH v:
¢=7510°% pan/(KHM)

Ha srane I 3amaemcs Mom =0, 4y = Mgy% = 0; nastane Il — Mg =

= 200 kH-M, orciomma ¥y = 200 - 5 - 107 $ = 0,01 pan (mepBas cTpoxarp. 4—
7). OctanbHbie CTPOKH rp. 4—7 colepXaT 3HaYeHMs MOMEHTOB M YIJIOB NOBO-
POTa, KOTOpbIE ONpeneNnsioTCa pekyppeHTHO 1o dopmynam (8) —(10).

Ha 3tane III MomeHT M, onpenenen no nepsoit k3 popmyn (21), B KOTOpO#
3HaYeHHA M,,u) M6(,) U M,f(z) = M;fz) B3ATHl M3 NMOCINEAHER CTPOKH rp. 4 H 6

Tabm. 11:
N —621,24(900 — 0)
Mo =0+
—621,24—(—446,56)

yron noopota ¥, = 711,29 - 5 - 10°° = 0,035565 pan.

HanbHeiiune BbIuMCTIEHHA B Tp. 8 M 9 BBIMONHEHb! no dopmynam (8)—
(10).

Ipupaierus nporu6os u nporu6sr (rp. 10 u 11) BeuucneHs! mo GpopMysam
(22) u (23).

[IpoBepka NMPOYHOCTH M MECTHOH YCTOHYMBOCTH CTOMKH NPHBEIEHA B IPH-
mepe 9.

= 711,29 xkH-m;

PACYET NOAACOB B MAHEIAX CO CThIKAMH

4.29. B traHenax co CTbIKaM# HEOGXOOMMO NMPOBEPUTH:

YCTOHYHMBOCTD MOsCA NPH CXATHH,

MPOYHOCTD MOACA MPH CXKATHH;

MPOYHOCTb CTBIKOBBIX HAK/ANOK (EC/IH CTHIK BBIIOIHAETCA Ha HaKJIaOKaXx) .

Cxarblit TOAC U3 OQMHOYHOTO YTONKa C TEJIECKONMYECKUM CTBIKOM HIH CO
CTBIKOM, OCYILECTBIIAEMBIM Ha YrOJIKOBBIX HaKJIafiKaxX, CIIeflyeT pacCUMTbIBaTh
KaK BHELIEHTPEHHO CXKaTbIi 371eMeHT mo ¢opmyne (51) [1]:

N
—ngR Ve (26)

rae ¥, — K03 dumment, onpenensemsiit no 1abn. 74 [ 1] B 3aBMCHMOCTH

OT YCJIOBHO# rHOKOCTH A = )\VRy/E H NIPHUBENECHHOT O 3KCUEHTPH-
CHTETa Mgy = M, NpK 3TOM KO3 HUMEHT BIUAHHA (GopMBI
CedeHMsa 7 NMpHHHMaeTca paBHbIM 1,0. 3nhuenus ¢, cnenyer npu-
HuMarp He Gonee 0,959 pna GONTOBBIX CTHIKOB C OSHOCTOPOH-
HMMH HaKJIaikaMH H He Gojlee ¥ IJIA BCeX OCTalNbHBIX BHIOB
cTbikoB (¥ — xoadduument, onpemensembiii mo 1. 5.3[ 1)
7.=10
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IInomanp mnomepeyHoro CeueHHA mosica Opyrro A, ycunue N, ru6KoCcTh A H
OTHOCHTEJIbHBIN IKCLEHTPUCHTET M CIiefyeT ONpellelIATh B 3aBHCHMOCTH OT THNa
CThIKa B COOTBETCTBHH C PeKOMeHIauMaAMH mi. 4.30—4.32.

4.30. IIpu pelierke ¢ COBMELIEHHBIMH B CMEXHBIX PaHAX Y3JIaMH M CThIKE
B mpefenax nmaHenu (TeNIeCKOMHYECKOM WM C YroJIKOBOW HaKJIafiKo#) pacyeT
nosica CineflyeT BbINONHATL B COOTBETCTBHM C pacueTHOH cxemoi (uepr. 11).
Pacnpenenenve MOMEHTOB OT BHELEHTPEHHOTO CXaTHA MeXIy YroJKamy,
MPHMBIKAIMMH K CTBIKY, JIOMyCKaeTca MPHHUMAaTh KaK B TPEXMpPOJIETHOM He-
pa3pe3sHoii Ganke.

Mo ¢opmyne (26) HeoGXOmMMO NPOBEPUTb KaXKAblA U3 NPUMbBIKAOIIMX
K CTBIKY YTOIIKOB Ha pacueTHOe yCuiiHe B HaHenu V. OTHOCHTeNbHbIe IKCUEHTPHU-
CHTeTh! IOJIKHBI OfIpENENAThCA N0 GOpMynaMm:

AY Xy
m=m, = ek —mr—; (27)
Imin
A@ 5 )
m=m2=eo(1—k)72'r—. (28)
- min
N K
o S
L2 §
~
& Yepr. 11. PacyeTHas cxema naHenn
~ nofica CO CTHIKOM NpH pelleTKe ¢
COBMeLIEHHBIMH B CMEXHBIX TDaHAX
ocs M y3namu
cmeixa M, 1, 2 — yronxa
& -
4
L1
byl
N

Umet
—
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B dopmynax (27) u (28):
€o — PaCCTOAHME MeXJy HEHTPaMH TAXKECTH CTbIKYEMBIX YTOJIKOB
(uept. 12, roe na npuMepa NMOKAa3aH TENECKOIMYECKHIt
CTHIK) ;
k — monA MOMEHTa OT IKCUEHTPUCHTETA HOPMANLHOW CHIIbI B
CThIKE, BOCTIpUHUMaeMast yronkoM I (cm. ueprt. 11);
AW, A _ npomanu cevennit 6pytro yronkos I u 2;
Xy, X3 — PaCCTOAHUA OT OCeHl Yo1 — Vo H Yo — Vo2 HO HanGomnee
C)KaToro BOJMIOKHA yronkoB [ u 2;
., 1‘3,’, in — COOTBETCTBYIOIIIME MHHHMAaNbHbIE MOMEHTbI HHEPLHH.
Ecnu cTbikyemble yroiky pasmMYHOTO CeYeHHs, TO HHIEKCOM 1 ormevaercs
yroyok 6nsiero ceyeHus.

\¢ y
& W,Q /
&% .
&\
s
\ N /
N Yepr. 12. CeueHme TeNecKOMHIECKOro
/ CTBhIKA
1, 2 — nosicHble YronkH; 3, 4 — UeHTphI
N % TAKECTH YTONKOB
4
N \\ N
N\ Y
y’
&
»\g
Koaguumenr k cnepyer onpenenars no dpopmyine
81p812 —8,p8),
k= —~ 2, (29)

2
811022 — 812
X N\
Sii=X tXt0,+3%,; o6 =lm21 (_X3;+01)+1’:2(_3 ‘“92);

812=lm2 ( );2 +02>-—Iml (—xé-"'l’l); >
(30)
81p =X +92; 52p=lm2(‘)§2—+'92>;

X; = Im, L Xy = Im, . _ Im+1 ) — Im—1 ,
1 _, _.—__! 1 ——_—_! 2_‘ 2.
1‘:}11';1 1‘,2,1),-" 31(:}11'" sl(nzmj
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rae bny, lm, — COOTBETCTBEHHO IIMHA yronxos / M 2 B mpedenax JUIHHbI
l, naHenu;

Ins+ 1, hm—1 — COOTBETCTBEHHO MIMHA NaHelNel, IPUMBIKAOWMX K NaHEIH
D7MHO#M Iy, B KOTOPOIi CTHIKYETCS NOACHOM YTOJIOK.
T'ubxocts yronkos cnemyer onpeaensrs no ¢popmyne

l
a=—L, (31)

rne  lef= ply — pacueTHas ANMHA YTONKa;
i — MMHMMANbHBI paiuyC HHEpUHMY COOTBETCTBYIOILErO YronKa.
KosddumpienT pacueTHOR IIMHBI 4 = Ky IJIA yrofika I Cllefyer onpenemiTh
w12 I by [l Ing
no rpacduxam 4ept. 13 B 3aBUCKHMOCTH OT OTHOWEHHI [ 1 /I i W i o [y .

yronka 2 ko3 pUImeHT pacieTHOM! [UIHHBI paBeH:

I(rztiin
B=HMe = [/ = . 32)

lmin

IDromanp cevenns A B dopmyne (26) ciefiyer npuHnMath pasHoi A wm
A coorercrsenno s yronkos 1 1 2.

Ecmu CTBIK OCYINECTBIIACTCA Ha ONHOH YroOJNKOBOH HakjafiKe, NMPOYHOCTD
ee JIOJKHA MpOBepAThCA Mo GopMyie

N, M,
0, = P+ —PX <R,y , (33)
14 AP P Y e
n min
rae Np = N;
A f — IUTOLIATb CeYeHHs HaKIIalkKH HETTO;
I,f, jn — MHHUMRIIbHBIH MOMEHT HHEPLMH yToOKa HaKJIaik# GpyTTO;

X — PacCTOsIHME OT OCH Yo — Yo HAKJIANKH [I0 BOJIOKHA, B KOTO-
poOM ompepdenswTCa HanpskeHus (Oo mepa Gepercs co 3Ha-
KOM,MHHYC, 10 06yliKa — ¢O 3HaKOM, [WToc”);

Y. = 1,1 — ko3¢ dHLMEHT ycTIOBHA PabOTHI;

M,, — u3ruOalonMii MOMEHT B HaKJIanKe, PaBHbIi:

Mp =N(keq Fey), (34)
roe €, — pacCTosIHHe OT OCH HAKJIaAKH [I0 OCH yronka /.



N
Yepr. 13. K onpemeneHKIO pPacueTHBIX RiIMKH S0
YYaCTKOB [BYXCTYTIEHYaTOrO CTePXKHA
a — pacyeTHas cxeMa; 6 ~ KoaddulUMeHT pac-
YeTHOM MIUHBI u, = ef/l yuacTka 1 -
<SS
5)
M
T
/
30
’ %2’0'3
! V
"]
94 T
/ ~
20 g
Pl
( -
] —
06
,/ /1/ o E_,
/ i J71-—
-~ 1 A
=t
g 02 04 a6 L/l

B dopmyne (34) 3Hak ,,wioc” ciefyeT NpHHUMAarb, eClM OCh yronka I u
ero obyIoOK pacnoIoXeHbl ¢ OJHOM CTOPOHBI OT OCH HAKJIaAKH, 3HaK ,,MHHYC” —
€CJTH OCh HaKJIa[IKM pacloioxeHa MeXAY OCbIo YroJyika / ¥ ero obylikom.

Cxumalolnas CWIA U HampsdKeHHA ckatHa B dopmynax (33) u (34) cumra-
I0TCA MONIOXKHUTENbHBIMHU.

Ecnu CThIK BBINOMHACTCA Ha ABYX YrOMKOBBIX Hakiagkax, POYHOCTh KX NTPO-
pepsiercs Mo dopmyne (33), B KOTOPO# YUHMTBIBAIOTCA TOJILKO NEPBOE Cliarae-
MOE M Aﬁ — CyMMapHas IUIOLIab HETTO IBYX HaKJaloK.
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BonToBO# CTHIK NPOBEPAETCA Ha NPOTHOCTH IPH CKATHA N0 PopMyram:

N M.x,
0 = <R,y (35)
(1 ) Y i
Ayl
N szz
0y = <R (36)
A(z) ]gx'm
rae M, =Nkeg; M, =-N(1-k)ep; v, =1,05; (€Y)]

X1 — paccTOsiHHe OT OCH Vo1 — Vo1 YTONKa I o BOJIOKHA, B KOTOPOM ONpefie-
TLAOTCE HANPDKEHWA,
X3 — TO Xe, yronka 2.
MpaBuIO 3HaKOB NPHHATO TAKOE XK€, KAK NPH pacueTe CTIKOBOI HAKIIAKH.
4.31. PacueTHas cXeMa NaHeNH NOACA CO CTHIKOM (TeIECKOMHYECKUM HITH C
HAaKJIanKoi) NpH pellleTKe CO CMELUEHHBIMH B CMEXHBIX [paHAX Y3NaMu IIpH-
Be[ieHa Ha vepT. 14.

Ilo dopmyne (26) cnemyer mpoBepATb KaX/IbIH H3 CTBIKYEMBIX YTOJIKOB Ha
yCHIIME B NMOMYTAHENH, COOepKaiuei CTBIK. YCTOHYHBOCTh HeOOXOMMMO MpoBe-
PATb KaK B IDIOCKOCTH IrpaHy B, Tak # B IVIOCKOCTH IPaHH A, B NaHENAX KOTO-
poix wmnoii {2/ u 14 pacnonosxen cthik.

OTHOCHTENbHBIE IKCUEHTPUCUTETHI YTONKOB HpH NMpoBepKe B IUIOCKOCIH
moGoit M3 rpaHeit B u A onpepensiorca no ¢opmynam (27) u (28), B KOTOPBIX
K03 PUIMEHT K cieayeT NPHHUMATh PaBHBIM

2+ 2
k=| /_k%a_. (38)

3pech ko3ddumeHTR Ky 1 k, onpesensiorca no dopsiynam (29) u (30),

B KOTODBIX CeflyeT: MHHHMATbHble MOMEHTHI WHepiyu yronkos IS, I,

3aMeHHTh MoMeHTamu MHepuwun [ I oTHOCHTeNBHO OCeit, NapayIENBHBIX MON-
Kam; UmHbl InemeHToB I, L, 1, Ly41, Iy, Ly, TIPMHATD PaBHBIMH 1,28) R
KB) . [B), UB) UB) wnm [(A)IA),, 1A 1(A) {4 npu pacuete KoapPuIHenTOB

mi’
kp u k, cooTBETCTBEHHO.

I'nbkoctb yronioB onpenenserca no gopmyne (31) B xortopos i =i,. llpu
poBepKe ycrouwno%m B IUIOCKOCTH I'PaHH B pacueTHasA [jIMHAa onpefenserca
no dopmyne lop = ulm ) » B KOTOpOi#l K03(pDHIUMEHT pacueTHOH JUTHHBI [ YTONKa
1 pasen:

= 1,14y, (39)
roe My — Clenyer om eu.en;ub no 1}pa¢uKaM yepT. 13 B 3aBUCHMOCTH OT OTHO-
wenmit 1219 108) /11,
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A 1
Tparns B fparHs A

Yepr. 14. PacuerHan cxema nanesneii nosAca co CTHIKOM MpPH PeLeTKe CO CMELEHHbIMR B
CMEXHBIX FPaHAX y3namMu

1, 2 — yronku
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Ins yronka 2 k03¢ GUIMEHT pacueTHO! [IMHBI [ paBeH:

1(2
u=uz=1,14ux|/fT- (40)
IX

Tnowanp ceverus A B Gopmyne (26) npurumaerca pasHoit AD wim A2 co-
OTBETCTBEHHO A1 YronkoB / u 2.
AHAaJIOTHYHO CHie[lyeT BBIMOJIHATh PacyeT B INIOCKOCTH I'paHu A.

Ecmu cThIK BbLIMONHACTCA Ha YTONKOBOH HaKJIafiKe, MPOYHOCTb €€ MOJIXKHA
npoBepAThea no ¢popmye (33), B KOTOpPo# yCWIHe B HaKJIa[iKe PaBHO YCHITHIO
B TOJyNaHeNnu, cofepikauieil CTbIK, a M3TMOAIOUMiA MOMEHT BbIMMCIAETCA MO
dbopmyne (34), roe k onpenensierca no gopmyne (38).

IIpoBepka NMPOYHOCTH CTHIKYEMBIX YrOJIKOB JIOJKHA BBIIOJNHATHCA MO ¢op-
Mmynam (35) —(37).

4.32. IIpn pacnoNOXEHHH CTHIKA IOSACA B y3Jie PEUIETKH ¢ COBMEINEHHBIMH
B CMEXHBIX IpaHaX y3namu (uepT. 15) crelyer pacCUMTBIBATH KaXKAYI0 3 MpH-
MBIKAOIMX K CTBIKY MaHeled MosAca KaK BHEUEHTPEHHO CXKAThlil 3IEMEHT IO
¢dopmyne (26) cooTBeTcTBEHHO Ha ycwtua Ny u NV, .

Pacnipenenieue MOMEHTOB OT BHEUEHTPEHHOTO CKaTUf MeXAY YTOlKaMu,
IPHMBIKAOWMMHU K CTBIKY, MOXXHO IIDHHHMATh KaK B IByXNPOJIETHO#M Hepa3pes-
Hoit Ganke.

N
\
' I
o
LIk ™~
Yepr. 15.  Pacyernan
cxemMa mnaHelge nosca
NpH CThiKe B y3ne
PEIETKH C COBMelleH-
Oce | e M, HBIMK B CMEXHBIX rpa-
cmeika . M, HAX Y3NnaMH
Lo | 1, 2 — yronku
-~
Lt




OTHOCHTENbHBIE IKCUEHTPHCHTETHI YCHNMHl B NMAHENAX ONpENENAITCA Mo
dopmynam:

_ k(l) A(l)
" e @
min
_ k(2) A(Z)x2
Mz =€o kW 4 g2 ) 2 ’ (42)
min
B ¢popmynax (41) u (42):
1(1). 1(1)_
kW = 'I""' , k(”=—lM; 43)
1 2

l4,1; — reoMeTpHyecKas JIMHa NaHesed, IPHMBIKAIOUMX K CTHIKY.
OcramHbIe 0603HaYeHHA — CM. 1. 4.30.

T'u6KOCTh KaXOOTO M3 YIONKOB oNpefensercs no ¢opmyne (31), B KoTopoi
I =1,y i, 3 PACYETHAA [YIMHA [, - PABHA FEOMETPHUECKOH.

Pacuet yronkoBo#l HakJIafku He06XOZMMO BBITIOSTHATD Ha Gonbilee U3 yCWINi
B CTBIKYEMBIX YTOJIKaX B COOTBETCTBHMM ¢ peKOMeHOaImaMH 1. 4.30.

TIpoYyHOCTs NMPUMBIKAOWIMX K CTHIKY YTOJKOB NpoBepAercsa Mo ¢opmysiam
(35)—(37). Ilpu a1oM B dopmyne (35) cnemyer npuHars N =N;, B popmyine
(36) — N =N, ; B Beipaxennax (37) 3HaveHue k onpenenserca no opmyine

k (1)

k= 0@ “4)

INpumeps! pacuera

Ipumep 6 (x m. 4.29 u 4.30). PacueT maHenu Nosca C TENECKOMHYECKHM
CTBIKOM IIPH peleTKe ¢ COBMEILEHHBIMU B CMEXHBIX IPaHAX y3TaMK

Crbik cBapHoii. PacueTHoe ycwine B mavenu N = 160 kH. Jlnvuna nasenu nos-
ca ly; = 120 cM; miuHa GOnbILEro U3 CTHIKYEMBIX YIoNnKoB [y, = 90 cM, AnvHa
MEHBILIET0 H3 CTHIKYeMbIX YTONKOB Iy, = 30 cM; DjiMHbI NPMMBIKAIOIMX Na-
Heneit: Ly, _1 = lp+1 = 120 M.

Crbixyembie yronku:L.90x 8 uL_80x 8. Marepuan — crans Mapkn BCt3nc6é
no 'OCT 380-71,R), = 235 Mlla.

Xapaxrepucmxu YTONKOB:
L90x8: 4™ =139 em?; I, = 438 em*; il = 1,77 om; 20 = 2,51 em;
L 80x8: 4P =123 cm?; 1%, =30,3 cm?; i), = 1,57 om; z<2’ 227 cm.

Paccrosiiue MeXAY HCHTpaMH TAXECTH CTbIKYEMbIX YIOJIKOB
o= @V+z% -2V )141 = (08+227-251)141=0,79 cm.
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Pacctosnus oT ocu ¥y — Yo A0 Haubolee CXAaTOro BOJIOKHA:
yronox 1 — cxaro mepo: xy =51-0,707 — z§. 141=9 .0,707 — 2,51 x
x 1,41 =2,82cmMm;
yronox 2 — cxat o6ymok: x, =z 1,41 =2,27 - 1,41 = 3,20 cm.
Koad¢uuueHt pacuetHoit mmupt gy = 1,01 mns GONbLIEr0 H3 CTBHIKYyeMBIX
YTONKOB onpefieNieH No rpaduKy depr. 13 B 3aBUCHMOCTH OT IapaMeTpOB
i) 30,3 1 30

—min ~ =083y M =——=0,5.
Iy, 438 by 120

Koaduiment pacueTHO# MIHHBI A1 MeHblIEro yronka no gopmyne (32):
Mz =1,01-0,83=0,838.

Tubkocru yronkos no dpopmyne (31):

Ao il 101-120 _ oo oy _taly _0,838120 _
i 1,77 2. 1,57

ITapamertpsl, HeoGXOAMMBIE 1A BhIMMCIeHHs K03 dHLIMeHTa K, ONpeenioT-
ca no dopmynam (30) :

= _—90 = -3. = ——30 = -3.
X1 138 205eM™; X, 30,3 0,990 cm ™,
120 _3 120 _3
= = 1 9, = = .
153 438 0913cMm®; 9, 3.303 1,320cM

8,1 =2,05+0,990+0,913+ 1,320 =5,273 cm3;

812 =30 (—04929—0 + 1,320) ~90 (2::‘—2’-5—+0,913) =_119.97 cM~2;

82 = 90? (31‘3’—5 +o,913) +30° (—02%% 1,320) — 14415 cm™;

8,5 =0,990+ 1,320 =2,310 cM™; 8,,, =30 (—0%99+ 1,320) =5445cm2.
Ko>dduument pacnipenenenms MOMEHT2 B CTbIKE OMpenesiAeIcA Ho popmy-
ne (29):
31 —54,45(-119,
k= 2,31 - 14415 — 54,45 (-119,97) = 0,646.
527314415 - 119,97*

OTHOCHTEIbHBIE IKCUCHTPHCHTETHI 10 dopmynam (27) u (28):
13,9 - 2,82

b

m, = 0,79 - 0,646 = 0457,
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12,3 .3,20

m, = 0,79 (1-0,646) ——— = (,363.
30,3
IIposepka ycroituueoctu 66aviuezo yeoaxa 1
R=685 | /2 —685.00338 =232 m, = 0457
» 2,06 ] 105 y > &y ef ) d

Ilo 1a6n. 74(1] ¢, = 0,626. Onpenenum sHauenne ¢ no m. 5.3{1]:
- (0,073 -5,53 ——23—5—;—> 2,32 1/2,32=0,764.
2,06 - 10
v, = 0,626<0,764=p.
TpoBepuM yronok 1o ¢popmyie (26) :
o= 169 ——= 1,84 - 10°kH/m? = 184 MIla < 235 MITa.
0,626 -13,9 - 10~
Iposepka ycrolivusocru yeonka 2
A=64,1.00338=2,17; my,=0363; ¢, =0679;

235
=1-(0,073-5,53————— ) V2,17-2,17= 0,787,
v ( 2,06 - 10° )
v, = 0,679<0,787 = ¢;
o= —_ 160  _ 1,92 - 10°kH/M? = 192 MIla < 235 MIla.

0,679.12,3-107°

HNpumep 7 (x nn. 4.29 u 4.31). Pacyer naHenu nosca co CTbIKOM Ha yrOJIKO-
BO#i HAKJIa[IKe NIPH peLUeTKe C HECOBMEILEHHBIMHU y3JIaMH

Crbix GontoBoi. PacuetHbie yeuwnmusa: Ny = N, = 160 kH; Npyg = 0.

JlnuHa maHeNH Iosfca lff} = 165 cM, CTbIK B cepefHHE HIKHEH MONyTaHend

rpaid B (cMm. veprt. 14). Croikyemsie yronxu:L_90x 8 ul_80x 8. Marepuan —
crams BC13nc6 no F'OCT 380-71%

XapaKTepHCTHKH YTONKOB:
AV =139cm?; T¥ =106cm*; LD =438cm*; 20=251cm;

min

i =i =276 cm;

AD=123ceM?; 1P =743 cm*; 12 =303 cm*; 2= 227 cm;
i=i® =244 cm.
PaccrosiHue MexXTy LEHTPAMH TSDKECTH CTHIKYeMBIX YTONKOB: €, = (2% —
-22)1,41=034cm.
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l'eomerpHuecikan IIHHA CTHIKYEMBIX YTONKOB (CM. UepT. 14) :
Brpann B: I[8) =025 .165=413cm; 1[3) =165-413=1237 cm;
Brpamnd: IS =1237cm; 1) =413em.

Tnuna snemenros: /), = I,,’,B_ll = I,(,',‘,!l = I,(,,Bfl = 165 em.

Pacuer xosfuyuenta kg (8 naockocru epanu B)
Mo popmynam (30) ¢ yuerom nosichenmit K popmyne (38) :
.f".lﬁ.: 0,390 cm’3; Xy = 1.23’_7
106 74,3

165 » 165 3
=0,519cm3; 9, = = 0,740 cm~3;
3.106 2" 3743 o

8,, =0,390+1,665+0,519 +0,740 = 3314 cm~3;
1,665 (0390
2

X = = 1,665 cM™3;

9, =

5,,= 1237 ( * o,74o) —a13 +0 519) 165 cm™?;

5,y = 41,3 ( —0’3390

+ 0,519) +123,72 (i;s—

+ 0,740) =20923cm™!;

+ 0,740)= 194,52.

5, =1,665+0,740=12405cm™%; §,,=123,7 _1,665
ip 2p 2

2,405 - 20923 — 194,52 . 165
3,314 - 20923 — 1652

Pacuer xoxppuyuenta k4 (8 naockoctu epanu A)

=BT ge7emt; x, = A3
106 743

165 -3 165 _ -3
= =0,519 ; 9, = ——=0,740 ;
. 3. 106 c™M 2 3.743 cM

8, = 1,167+ 0,556 + 0,519 + 0,740 = 2,982 cm~3;
( 0,556 ( 1,167
2 2

Ilo dopmyne (29) kg = = 0,433.

= 0,556 cM~3;

+ 0,519) =-9434cm?;

8,,=413 + 0,740) -123,7

+0 740) 15472cem7!;

+0519)+413’( 0356

=1237’( 1,167
’ 3
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81p=0,556+0,740 = 1,296 cm™>; 5, = 41,3 (—0-’-5236—+ o,74o)=

= 42,04 cMm 2.

1,296 - 15 472 — 42,04 (~94,34
Tlo gopryne (29) k4 = 2,982 - 15 472 — 9§ 342’3 :

2 2
ITo popmyne (38) k =]/ Mg—;&@L = 0,550.

IIposepxa ycrolivusocru 8 naockocru epanu B

= 0,645.

Paccrosiue OT OCH Yo — Yo [0 Hauboree CKaToro BOJIOKHaA:
yronok I — HauGonee cxar obymok: x, = 1,412(;) =1,41-2,51= 3,54 cm;
yronok 2 — HauGosnee cxaro nepo: x, = 0,707 - 8 — 1,414 - 2,27 = 2,45 cm.
OTHOCHTENbHbIE IKCHEHTPHCUTETHI o dpopmynam (27) u (28):
139-3,54 _ 12,3.2,45

= 0,340,552 = 0210, m, = :
my = 034055 === 0210, m, = 034(1-0,55) 2%

)
| - V> NP Y
I;‘ 106 RS TR
lm
Ilo rpacduxy uepr. 13 onpenemnm u, = 1,21.

p=1,14p, = 1,14.1,21 = 1,38; p, = 1,380,837 = 1,15.

)_ 138-165 _ o . @)_ 1,15-165 _
276 o2 A 2,44

=0,152;

I'nGxocTH yronkos: )\(1 778.

IIposepka ycroituusocru yeoaxa I
X =82,5-0,0338 = 2,79; m, = 0,210.
Io Ta6n. 74[1] ¢, = 0,647.
Ion.5.3([1]:

0= 1,47 13—L55——<0,371 Y p— - -

2,79 +
2,06-10 2,06 - 10° )

+ (0,0275 _ 5,532 ) 2,79% = 0,672;

2,06 - 10°
e = 0,647> 0,638 = 0,95¢.

160
0,638.13,9-107*
< 235 MIla.

Mo dpopmyne (26) o= = 1,80 - 10°xH/m* = 180 MITa <
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IIposepka ycroiinugocru yeoaxa 2
N=1778-0,0338 = 2,63; m, = 0,152 y, = 0,698;

235 235
= 1,47—13————-—(0,371—27,3 )
¢ 2,06 - 10° 206.100 ) 03
+(o,oz75 — 553235 >2,632 = 0,708:
2,06 - 10°
0, = 0,698> 0,673 = 0,95¢;
o= 160 = 1,93 - 10°xH/M? = 193 MITa < 235 MITa.

0,673.12,3.107*
Pacuer 8 naockocru epanu A

Yronok / — HauGonee cxar oOyuwok: x; = 3,54 cM; yronok 2 — xauGonee
©Xarto nepo: x, = 2,45 cM.
OTHOCHTENBHbIE IKCLEHTPHCUTETHI:

my = 034.0,55132:35% _6510. ) =034(1-0, 55)1—2’3—ﬂ5— 0,152;
43,8 30
](2) I(A}
=0,837; —2%=0,25;
I(l) I(A)
pu=1,14u, =1,14-1,01 = 1,15; p, = 1,150,837 = 0,957.
®_ 1,15 165 (2)_ 0957 - 165
B NI A L A= 22l 00 = 647,
I'nbxocTd yronkos: A 276 68,8; 242 =64

IIposepka ycroiwugocru yeoaka 1
A= 68,8.0,0338 = 2,33; m€f= 0,210; v, = 0,668;

e l05)1/23 12,33 =0,763;

¢, = 0,668 < 0,725 = 0,95¢;

p=1- <0,073 - 5,53

_ 160
0,668 -13,9 - 107¢
IIposepica ycroiiyugocru y2onka 2
A =64,7-0,0338=2,19; m,=0,152; ¢, = 0,692
p=1- (0,073 5,53 —20363517> 2,19V 215 = 0,783; ¢, = 0,692<

< 0,744 = 095¢;

= 1,72 - 10°xH/m? = 172 MIla < 235 MIIa.
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160
0= = 1,88 - 10°xH/m? = 18 .
0692123 .10~ kH/m* = 188 MITa < 235 MIla

Pacuer croixo80il HakaaoKu
Haxnanxa BBINONHeHa U3 yronkaL90x8 ; AP =125cM*; N p = 160 xH;
e, =034cm; €, =0,8-1,41 cm= 1,13 cm.
UsruGaroiuit MOMEHT B Hakagke 1o ¢opmyie (34) :

Mp = N(keo - ey) = 160(0,55-0,34 — 1,13) = —150,9 xH-cm = —1,509 kH-m.
Paccrosine o1 oc yo — Yo Mo mepa: x = 0,707b, — 1,41zf = 0,707 - 9 —
—~251-1,41=282cm.

Hanpskenue B Haknagxe no popmyne (33) :

~ 160 (=1,509) (~2,82) 10~2 o
o, = . = 225 . 105 kH/M? =
P~ 125.10- 438-10-° H/m

= 225 MIla < 235 - 1,1 = 258.5 MIla.

[IpoBepum Ha NPOYHOCTD CTHIKYEMbIE YTOJIKH.

o popmynam (37): M, = 160 - 0,55 - 0,34 - 102 = 0,299 kH-m; M, =
= -160(1 —0,55)0,34 - 1072 = —0,245 kH - m.

Hna yronxa I Aﬁ,l) = 12,5 cM?. Paccrosiue OT ocH ¥, — y, yronka I fo
obymkax, = 2,51 -1,41 = 3,55 cm.

160 . 0,299 - 0,0355
12,5-107* 438.1078
= 152 MIla < 235 - 1,05 = 246,7 MITa.

Ilo popmyne (35): 0, = =1,52.10°xH/m*=

PaccTosHmne OoT ocH Yo — Vo yronka I ponepax; = 9-0,707 — 2,51 - 1,41 =
= 2,82 cm.

160 . _0,299(-0,0282)
12,5.10°% 438.1078
X 10°xH/M? = 109 MIIa < 246,7 MI1a.

Ina yronka 2 A4 },2) = 10,9 cM*>.  Paccrosuue ot OcH ¥, — y, yronka 2 1o
obymkax, = 2,27 - 1,41 = 3,20 cm.

160 (=0,245)0,0320
10,9 -10°¢ 30,3-1078
= 121 MITa < 235 . 1,05 = 246,7 Mlla.

PaccrosiHue oT ocu yo — yo yronka 2 no nepa x, =8 - 0,707 — 2,27 . 1,41 =
= 2,45 c™m.

o ¢popmyne (35): 0, = = 1,09 X

To ¢opmyne (36): o, = =1,21-10°xH/m* =
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160 , _(=0,245) (-0,0245) _
109-107* 30,3.1078
= 1,67-10° kH/m% = 167 MITa< 235 - 1,05 = 246,7 MIla.

Ilo popmyne (36) : 0, =

Npumep 8 (x nm. 4.29 u 4.32). Pacyer naHeny nosca co CTHIKOM Ha OJHOCTO-
POHHEH YroNKOBOH HAaKJIAJIKE IIPH PACHOJIOKEHHH €ro B y3JI€ PEILETKH C COBMe-
IIEHHBIMH y37IaMU

Marepuan — crans BCr3nc6. Bepxuss manens — nosic:L_80x 8; A2 =

=123 cm; 19, =303 cm*; 2P=227cm; 2 =157 cm
Huxaiss namens — mosc: L 90x8 ;  AP=139 cm?; I‘rln)m =438 cm*;
Z@9=251cm; i% . =1,77 cm. Haknanxa:L 90X8 ; AP =125 cM.
PacueTHble HOpMaJIbHble CWIIBI: B BepxXHeM mosice — NV, = 160 kH; B nikuem
nosice — N, =190 xH; B Hakiagke — Np =190 xH (o GonblueMy ycwIHio
B NOAACE) .

Jnuna naHeneii: sepxueit I, = 120 cm; HkHed [, = 140 cm.
Mo dopmyne (43): k“)=%3’—8—

40
= (2,51 -2,27) 1,41 = 0,34 cm.

Yronok I — cxar obymok: x; =2,51- 1,41 =354cm; yromok 2 — cxaro
nepo:x; = (8 —2-2,27) 0,707 = 2,45 cm.

= .o =_303 _ =
0,313; i® 5 0,253; e,

OTHOCHTENbHBIE IKCLUEHTPHCUTETHI N0 popmynaM (41) u (42):

m, = 034 0,313 139-354 _ 0211;
0,313 + 0,253 438
0,253 123-245 _

0,313 + 0,253 30,3

m, = 0,34

I'u6koctH kop: A1) = 140 _ 994, () = 120 _
YronKo 177 9,1; A 157 76,4.

Pacuer yeonxa 1
X = 79,1-0,0338 = 2,67; m,p = 0211.

Ilo 1abn. 74 [1] ¢, = 0,665.Mo n.5.3[1]: ¢ = 0,698; ¢, = 0,665>
> 0,663 = 095¢.
190

Ilo popmyne (26): 6 = ————— = . 105 2 -
dop! (26) 0,663 139 10~ 2,06 - 10° xH/m

= 206 MITa < 235 MIla.
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Pacuer y2oaxa 2
A = 76,4-00338 = 2,58; m, = 0,i51.
Mo 1a6n. 74 [1] ¢, = 0,706. Mo n.53 [1): = 0,719; ¢, = 0,706 >
> 0,683 = 0,95¢.
Ilo ¢popmyne (26) :
160

= 2 = 190.10° kH/™M* = 190MIla < 235 MIIa.
0,683-12,3-107*

Pacyer naxaadxu

= 0,34cm; e; = 08-1414 = 1,13 cm.

Paccrosmme or ocu yo — Yo HO Nepa X = 2,82 cM (cM. npumep 7); N, =
= 190 xH. ITo popmyne (44) : k = 0,313/(0,313 + 0,253) = 0,55.

HarnGaloumii MoMeHt no ¢opmyne (34): M, = N(ke, — e,) = 190x
x (0,550-0,34 —1,13) = -1792kH -cm = —1791<H M.
HanpsixkeHus B HakmafKe:
190 , (=1792)(-2,82)107?
12,5 -107* 438-1078
= 267 MIla > 235-1,1 MIla = 258,5 MIla.

Haknagky He0OOXOMMO YCHWIHTD.
IIpoBepum Ha npormocrb cToikyeMpie yronku. ITo ¢opmynam (37): M, =
190-0,55-0,34-10°2 = 0,355 kH - M; M, = —160(1 —0,55)0,34-107% =

—0,245 kH - m.

Iina yronka 1 A" = 12,5 cm?. PaccrostHue ot ock ¥ — o yronka 1 ao
obymka x, = 2,51-1,41 = 3,55 cm.

Ilo popmyne (35):
— 190 + 0,355 - 0,0355
12,5.10°¢ 438.1078
< 235-1,05 = 246,7 MIla.
PaccrosHue o1 ocH Yo — yo yronka I gonepax, =9 - 0,707-2,51-1,41 =
= 2,82 cm.
Ilo popmyne (35):
190 + 0,355(—0,0282)
12,5-107° 438-10°8

= 129 MIla < 235-1,05 = 246,7 MIla.

op = 2,67 -10° xH/m? =

= 1,808 - 10° kH/m? = 180,8 MITa <

0

= 1,29 -10° xH/m? =
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Hnsa yronka 2 A,,(z) = 10,9 cM®. PaccTostHHe OT OCH Yo — Vo YIONKa 2 10
obywka x, = 2,27-1,41 = 3,20 cm.
o popmyne (36):
_ 160 ., (=0,245)0,0320
109-107* 30,3-107°
= 121 MIIa< 235 - 1,05 = 246,7 MIla.

Paccrosinne oT OCH Yo — Yo yronka 2 go nepa x; = 8 - 0.707 — 2,27 - 1,41 =
= 2,45 cm.

ITo popmyne (36):
160 + (=0,245) (—0,0245) _
109 -107* 30,3-107®
= 167MIla < 235-1,05 = 246,7 MIla.

= 1,21.10° kH/M* =

1,67 xH/M? =

PACYET JJIEMEHTOB H3 THYTOI'O MHOI'OI'PAHHOIO NMPOOHIIA

4.33. JneMeHTbI M3 THYTOTO MHOTOrpaHHOro NMpOQWIA MPUMEHAIOTCA B Kaye-
CTBE CTOEK OQHOCTOEYHbIX CBOOOAHO CTOSIMX OMOP, OMOP Ha OTTAXKKAX H C
BHYTPEHHHMH CBA3AMH. Bo3MOXHO MCNONb30BaHMe HX B KauecTBe TpaBepc H
BEPXHMX YacTeH CTOEK KOMOHHHPOBAaHHbIX CTaiexesne306eTOHHbIX ONop.

4.34. IIpn pacuere crieyeT nNpoBepATh MPOYHOCTb, OOLIYI0 H MECTHYIO YCTOM-
YHBOCTD 3JIEMEHTOB.

4.35. Heo6xomuMble 71 pacyeTa reOMeTpPUYECKHE XapaKTePHCTHKH CEYeHMs
(uepr. 16, a) onpepenswTca Mo GpopMynam:

A = 2ntbtga; (45)
I'=1I =1,= 2 tb°ga(g’a+3); (46)
b=b ——; “7
2
a= 2. (48)
n

B popmynax (45)—(48):
A — Wiowagh CeYeHHA,
Iy, 1,.I — MOMEHTbI HHEDLMH CeUCHUS;
!t — TOMULMHA CTEHKH,
N — YKCJIO CTOPOH CeYeHHA MHOrOrpaHHHKa.
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Yeprt. 16. Cetenne 31eMeHTa H3 FTHYTOrO MHOTOrpAHHOTO NpodnaA

a — 0003HayeHNe NapaMeTpoOB CeUeHHS M YCWIHH, 6 — HamnpasiicHHe KacaTeJIbHBIX HalpsKe-
HMil; 6 — yroBsle Toukn (1-5)
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4.36. Pacuer Ha IpOYHOCTb ClieflyeT BBIIONHATD B COOTBETCTBHM C TpeGoBa-
HUAMH pasf. S [ 1] xak u3rnbaeMsIxX 3JIEMEHTOB WM EMEHTOB, MOABEpPKEH-
HbIX OEHCTBHIO OCeBOM Cwibl ¢ H3rHOom. IIpH pacueTe CTOeK ORHOCTOEYHBIX
cBOGOIHO CTOAIMX ONOP BHYTPEHHHE YCHWIHA AOJDKHBI ONIpeAeNATbCA 1o Aedop-
MHpPOBaHHO#H CX€éMe B COOTBETCTBHH ¢ I1. 4.24,

HopmansHbie B KacaTenbHble HampsDKeHMss B Touke C ceueHMA C KOOpIOMHa-
TAMH X H y CleiyeT oNpenensnTh Mo GopMynam:

N M M
- + X + Y . 49
ST YRS “9)
M
-,=i(__k_¢Q_xsyi_QLsx), (50)
t \ 24, I I

e M, , M, — n3ruGaloume MOMEHTHI;
M: — KpYTHAILIHKA MOMEHT;
Q. Qy — NONepeuHble CHIIBI;
A, — Wwiomags MHOTOYroJbHHKA, OrpaHH4YeHHOTO 3aMKHYTOH cpef-
Hel NMMHUeH CeYeHHs, paBHasA:

A, = nb*tga; 1)
c xk

Sy =1t yds; S, =1/[xds, (52)
Yk 4

e S, Sy -~ CTaTMYeCKHME MOMEHTbl YacTeM CeueHMs, JIeKAIMX Mexny
ToukaMu C -y, u C—Xxy.

3Haku B Qopmyne (50) ciemyer NpHHMMATh B COOTBETCTBMH C HallpaBiie-
HHEM KacaTeNbHbIX HanpsbkeHuil ot cun @, M Q TIOKa3aHHbIM Ha uepr. 16, 6
(HanpsKeHHs, HanpaBJIeHHble OAMHAKOBO, B ro-nce C NpUHUMAIOTCA C OMHAKO-
BbIMH 3HaKaMH) .

B xapakTepHBIX TOUYKaX CeYeHHs, MOKA3aHHBIX [JIA Pa3JIHYHOTO YKCIa rpaHei
Ha vepT. 16, 8, KacaTenbHble HANpPsXKEHUA ONpeAeNAITCA Mo popMyre

My . Q.b? 0,5
Y i ¢

w

T =

rae { — HOMep TOYKH.
3HavueHusa KOIpHUUHeHToB k,; U k); MpHBeneHsI B Tab. 12.
IIpoyHOCTb CeYeHUA NPOBEPAETCA N0 Q)opmynaM

o< R,v.; 7 <R;v; l/oz +372 < LISR, . (54)

4.37. Cxaro-u3rubaeMpie 371€MEHThl U3 THYTOr0 MHOIOTPaHHOTO NpOGHIA
ClIeflyeT TPOBEpATb Ha YCTOWYHBOCTh B COOTBETCTBUM C TpeGOBaHHAMH pa3fl. 5
[ 1] xax B mnockocTy, Tak U U3 IUIOCKOCTH AEHCTBMA H3rKGAIOIMX MOMEHTOB,
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Tabnuma 12

Yucno rpaHeit MHOTOrpaHHUKa n

Homep

TouKH 6 8 10 12
1

kxi k yi ki kyi ki kyi Ky k yi

1 1,167 0 1,086 0 1,053 0 1,036 0
2 1,000 | 0577 1,000 | 0,414 | 1,000 | 0,325 1,000 0,268
3 0 1,155 0414 1,000 | 0,618 | 0,851 0,732 0,732
4 - - (] 1,086 0 1,082 | 0,268 1,000
S -~ - - - - - 0 1,036

KpPOMe€ CTOEK OHOCTOEYHBIX CBOGOOHO CTOALMX OMNOP, KOTOphIe PacCUMTHIBA-
10TCA N0 AeOpMHPOBaHHOM CXeMe M Ha YCTOMUMBOCTb NPOBEPAIOTCA TOJIBKO H3
IUIOCKOCTH JIEACTBHS MOMEHTOB.

4.38.1lpu pacuere MECTHOH YCTOMUMBOCTH CTEHKH HeOGXONMMO BBHINOIHHTH
[Be MPOBEPKH:

a) mo m. 7.14*[ 1] (xak cTeHKH 3MeMeHTa KOpoGYaTOro cevenus npu m = 0) ;

6) mo n. 8.5 [ 1] (kax 3aMKHyTO# IHIHHAPHIECKO# 0GOIOUKH) .

4.39. ITpu pacuere no m. 7.14* [ 1] ycmoBHas THOKOCTh A ONpeENAETCA Clle-

ayiolmM 06pazom.
Bermicnserca ycnoBHbll ko3dGHIMERT MpooNsHOro h3ru6a no popmyie
g% = —max (55)
Ry,

TOe  Opmgx — MaKCHUMaJIbHOE HampsDKeHHEe B HanGollee HaNMPsDKCHHOH IpaHH,
omnpezeNneHHoe 1o fieOpMHPOBAHHOM CXeMe.

o 1abn. 72 [ 1] no 3HaveHmIo ¥* oNpenensAeTCa COOTBETCTBYIoMIasA rH6KOCTh
A* obpaTHoil JMHe#HOK HHTEprONAIMeH. YCIOBHaA rH6KOCTh onpeenserca no
$opmyne %=1/ R

Hopn 3nauenuem hey ciiemyeT MOHHMATh LIMPHHY TPaHH B PacCMaTpHBAEMOM
CeueHnH, paBHy10 ¢ (CM. uept. 16).

4.40.TIpx npoBepke YCTOMUMBOCTH MHOTOrpaHHOro npoduns mo m. 8.5 [1]
KaK IWIMHAPHYECKOH 060109k pagryc 060I0UKH ClIeRyeT IPHHMMATh PABHBIM:

r=-b—(1+ 1), 67
2 cosa

KacarenbHble HanpsokeHHsA onpepensiorca no ¢popmyne (50) wna (53).

IpaMepkl pacueta

Mpamep 9 (x mm. 4.33—4.38). PacueT Ha MPOUHOCTh B MECTHYIO YCTOMH-
BOCTh CTOHKH H3 HYTOI'O MHOTOTPaHHOTrO IpOGHIs
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B npumepe 5 npuBefieH CTaTHYeCKHH pacueT CTOWKH omopsl BJI u3 rHyToro
MHOrorpaHsoro npocduns no gedpopmupoBaHHOM cxeme. [IpoBepHM ceyeHue
3TOH CTOMKH Ha IIPOYHOCTh M MECTHYIO YCTOHUHBOCTH Ha oTMeTke 0.00.

3navenne naruGaiowero Momenta M, = 711,29 xH - M (rp. 8 Ta6n. 11).
3HaueHHe NONEPEYHON CHIIbI BbIYHCIIAETCA Mo dopmyne (24):
0, = 53,90 - sin (0,035565) + 31,62 = 33,54 xH.
PaccmatpuBaemoe ceyeHHe MpefCTaBNAeT COGOR MpaBWIbHBIHA NECATHT PAHHHK
pasmepom b = 0,362 M U TONMUMHOMK CTeHKH ¢ = 8 MM (CM. 4epT. 16,a).
Marepuan — crans BC13nc6, Ry = 235MIla, Ry = 135 MIla.
MOMeHT HHepLMH ceueHus onpenenserca no popmyne (46) :

I, = %tg 18° . 0,008 (0,362)° (g2 18° +3) =

= 1,276 - 1073 m*.

Thromans ceuenus onpenensaerca no popmyne (45) :
A, =2-101g 18° - 0,008 - 0,362 = 1,882 - 1072 M2,

3nauende NPOJOJNBHON CWIbI MPHHMMAeTCA No HepeOpMHpOBaHHOM cxeme

no Ta6n. 10 must 1-ro ywacrka:N = Nj = 53,90 kH.
IIposepka NPOYHOCTU Cceyerun

IpounocTts ceueHus npoBepsierca no ¢opmyne (54) npu 7, = 1 ana Touex
2—4 Ha uepr. 16, 6 pnan = 10.

Touka 2 (MaKcHMalnbHble HOpMAIbHbIE Hanpspxkehusa). HopmanbHele Hanps-
XeHHA 0, ompefiensTca no Gopmyne (49) npuM;, =Ouy =b:

711,29 - 0,362 53,90
02 = = T -2

1,276 - 10 1,882 -10

= 2,047 - 10° xkH/Mm? =

= 204,7 MITa < 235 MIla.

Kacarenbibie HanpsokeHHs T, omnpedensiorcs 1o gopmyne (53) npu @y = 0,
K03 duumenT Xy, — U3 BTOpO# CTpokH Tabn. 12 npun = 10.
33,54(0,362)2
1,276 - 1073

HNposepum npounocts o popmyne (54) :
1,119 MIla< 135 MIla;

¥204,7* +3-1,119% = 204,7MIa< 1,15 - 235 = 270,3 MIIa.

Touxa 3. HopmanbHble HanpsbkeHHs 03 ompefensiorca no gopmyne (49)
opuM;, = Ouy = b sin 36° = 0,362 - 0,5878 = 0,213:

7, = 0,325 = 1119 xH/m? = 1,119 MITa.
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—__5390 . 711,29.0213
1,882 - 1072 1,276 - 1073

03 = 1,474 - 10° xkH/M? =

= 147,4 MIla < 235 Mlla.

Kacatenbhble HanpskeHus 73 onpefensioTca no gopmyne (53) npu @, = 0,
K03 dunment ky 3 — U3 TpeThel CTpoKH Tabn. 12.

2
r, = 085122220360 " _ 5031 \ipn® = 2,931 MILa.
1,276 - 10-

Mposepum npouHocTs no gopmyne (54) :
2,931 MHa < 135 MIla;

V147,4* +3.2931% = 147,5MIla< 1,15 - 235 = 270,3 MIla.

Touxa 4 (MaxcHManbHbIE KacaTelbHble HanpspkeHus). KacarensHele Hamps-
XeHHs T4 ompegensmotca no ¢opmyne (53) mpu @y = 0, xo3pdumuent ky, —
M3 YeTBEepTOi CTPOKH Tabm. 12.

33,54(0,362) 2

1,276 - 1073

IpoBepum npouHocts no popmyne (54) : 3,62 MIIa < 135 Mlla.
Iposepxa MecTHOI yCcTOUYU8OCTU

74 = 1,051 = 3620 xH/M® = 3,62 MlIa.

MecrHas ycTORUMBOCTD IPOBEPACTCH:
a) KaK CTeHKHM 3neMeHTa KopoGuartoro ceverms mo 1. 7.14 [ 1] .
Boruscngercs ycnoBHbli Ko3(duumeHT npoponsHoro u3ru6a mno ¢opmy-
ne (55):
204,7

* = =
"] 235 0,871.
Mo Ta6n. 72 [1] onpenenserca rubkocTh A*: A* = 40 + _50-40
' 0,852 — 0,894
X (0,871 — 0,894) = 45,5,
- 35
YcnopHas ruGkocTh: A = 45,5 2.06.10° 1,54.

Tlo 1abn. 27" 1] mns xopobuaroro cevenus mpu m = 0 m A > 1,0 Ayyy

her 2,06 - 10°
=1,0+02-1,54=131. = 1,31-|/T—38,8.

BenwynHa CTOPOHBI CeYeHMs MHOTOTPaHHMKA JIOMKHA GbiTh He Gonee hof =
= 0,008 - 38,8 = 0,310 M. B ceueHun MHOrorpaHHuKa umeeM (CM. uept. 16,4a):
hef=a=2btga=2-0362-0,3249=0,235M< 0,310 m;
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6) Kax 3aMKHYTO# UWIMHAPHYECKOH 0GonouxH mo . 8.5 [ 1]. OtHowenue pa-

iuizaﬁ('ionom K TonumHe ——= 5|1 cos 2- 0,008 1+ 09511

3nayenne koddduipenta ¥ onpenensem no popmyne (100) [1]:

¥ =097 —(o,ooozs +095 %L) LA

235

=097 - (0,00025 +0,95 ——
2,06 - 10°

) 46,41 = 0,908.

3navenme xo3dpduumenta ¢ onpenensem mo 1abn. 31 [1] (ma tL = 100):
¢c=0,22.

Kpuruueckoe HanpsbkeHue oy B dopmyne (99) [ 1] onpenensem kak meHs-
uree w3 3Havenuit ¥ R, n cEt/r:

O¢py =min[YR,,;cEt/r] = min[0,908 - 235; 0,22 - 2,06 - 10°/46,41] =
=min[213,4; 976,51 = 213,4 MIa.

Tak kak kacaTenpHbI€ HaNpSDKEHHA B MecTeé HamGonblllero MoMeHTa (7, =
= 1,119 MITa)  mennme, vuem 3Havesme 0,07F (t/r)¥2 = 0,07 - 2,06 X
X 10°/(46,41)% = 45,6 MIla, To Hanpsxenue o,; yBemwmBaem B (1,1 —
~ 0,1 01 /o)) pa3s, rae 6, — HaMMeHblIee HaNpsDKeHHe (PACTATMBAIOLEE Ha-
NpsKEHHE CYUTAEM OTPULATENBHBIM) :

0,1 51989)

Ocry = 2134 [l,l - 204,7

] = 255,4 MIla.
Ipusuman xo3pduimenT ycnosuit pabotsr ¥, = 1,0, nposepsaeM ycroiun-
BocTh 06onmouxH no gopmyne (99) [ 1]: 204,7 MIla < 2554 Mlla.

5. PACYET COEIMHEHMH

§.1. YkazaHus No pacuery CBapHbIX COCIMHEHHH NMpHBEEHBI B I 11.111.5
[1],aTakxe B[2].

CoenMHEeHHA C YIIIOBBIMMU IIBAMH CJI€TyeT IPOBEPATH 1O ABYM CEYEHUAM: IO
MeTaUTY 1IBa H N0 METAIUTY IpaHHIbI CIUIaBeHHA. IIpH pacueTe JOCTaTOYHO Mpo-
BEPUTh NPOYHOCTb TO OIHOMY CEYEHHIO, HMEIOIEMY HaHMEHbIYI0 NPOYHOCTD.

PacueTHbIe ceyeHWMs, IO KOTOPHIM ClIeAyeT IPOH3BOIUTh POBEPKY MPOYHOCTH
COENMHEHHS B 3aBHCHUMOCTH OT NapaMeTpOB LiIBa, yKa3aHb! B Tabm. 2 u 3 [2].

TIpenenbHBIC YCHINSA Ha CBapHbIe COeMHEHNMsA C YTIOBBIMM LIIBaMH i HanGo-
Jlee pacIpOCTPaHEHHbIX COYETAHHH 3MEKTPOIHBIX MATEPHATIOB, YCIIOBHI CBapKH
M KaTeTOB LIBOB IpUBEEHsI B Ta6n. 1 1 2 npuwi. 2[2].

5.2. Yxasauus 1o pacuety GONTOBBIX COSTMHEHMH Maubl B mm. 11.6—-11.11[1].
[Ipu onpenenexuu uucna Gonro no 1. 11.8 [ 1] xoapduiment ycnosmit pabors!
Y, cnegyer MpHHKUMATH paBHbIM 1,0.
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VKa3aHuA NO ONpeaesieHHI0 Ko3bHIUMEHTOB YCOBHHA paGoThl COeAMHEHH#H
npuBeneHs B Tabn. 35w m. 15.14*[ 1] . KoHcTpyKTHBHBIE TpeGOBaHUA K NpPH-
KpeIJIeHHI0 PaCKOCOB K MOfICAM M PacloNoxeHuo GONTOB B CTBIKE YKa3aHb! B
m. 15.15u 15.16 [ 1].

5.3.Pacuer GonTOBBIX COCAMHEHMI PacKOCOB ¢ moscoM (uepT. 17) crmemyer
BBINOJIHATD:

Ha cpe3 6onta — Ha Gonbluee H3 yCWIHH, lepefaBaeMbIX Ha GO/T pacKoOCaMmH;

Ha CMATHE NOJIOK pacKOCOB — HAa YCHIHA B pacKocax;

Ha CMATHE MNOJIKH NMOACa — HA PaBHOAEHCIBYIOIIYIO YCHIHi, NepenaBaeMbIX
PacKocaMH.

TIpn cxeme coenuHenus Mo 4epT. 17, a HeOGXOAMMO TalOKe NPOBEPHTH HA CMA-
TMe NONKY Nosica Ha ycuwiHe 0,5N, ¢ yueTOM pacCTOSHMA BHOJb YCWIHA OT OCH
OTBEpCTHA [0 Nepa Mosca.

a)

Yepr. 17. Cxema CoeAUHEHHUA PACKOCOB C MOACOM
a — MHoro6onToBoe coefHHeHHe; 6 — ogHOGONTOBOE COeMHEHHe

6. TPEBOBAHHMA MO NMPOEKTHPOBAHHIO

OBIRHE MOJIOKEHHA

6.1. CranbHbie koHcTpyKimH onop BJI u OPY cnenmyer nmpoekTHpoBaTh B CO-
OTBETCTBMH C TpeGoBanHsaAMH [ 1] ¥ HacToAUWMM pa3fenom.

6.2. Pemreruatbie 3neMeHTH! ONOp HOJDKHBI ObITh OuadparmupoBaHsl. Ilpu
pa3memenny nuadparM crefyeT YYHTHIBAaTh GAKTOpBI, BAMAIOLIME Ha HECyUIylo
Cnoco6HOCTb: MPOCTPAHCTBEHHYN0 XKECTKOCTh KOHCTPYKUMMH, HEpaBHOMEPHOCTD
pacrpeniefieHHst BETPOBOTO [aBJEHMA MeXAy MepenHedl W 3agHedl rpaHAMH
KOHCTPYKIUMH NpH HaNpaBJIeHHH BeTpa, HOPMAJIBHOM HIM MO/ YTJIOM K IPaHAM,
u npu KpyuenuH. Taioke clefyeT YuWTHIBaTb TOYHOCTh MOHTXA KOHCTPYKUMH
H BO3MOXHOCTb HX TPaHCMOPTHPOBaHHA. Bo Bcex cyuasx HE3aBHCHMO OT THIZ
ONOp M CEYCHHH 3INIEMEHTOB AHapparMel JOMXHBI GBITh NMOCTAaBJIEHBI BO BCEX



CeYeHMsX, Ide MPHUIOXEHB! COCPEMOTOYEHHBIE HArpy3KH, KOTOphlé MOTYT Bbl-
3BaTh MCKaXeHHe GOPMEI MOMEPEUHOTO CeYeHHs, M BO BCEX CEUEHHAX C Mepeno-
MOM IIOACOB.

6.3. Koucrpykipm onop BJI u OPY normkHbl o6GecneunBaTh BO3MOXHOCTD 3a-
KpeIUIEHHS MOHT)XHBIX NPHCIOCOG/IEHHH ¢ NOMOWBI0 YHHPHIMPOBAHHBIX Ae-
TaJleif U JOCTYNn OGCIyXHBAaoOLIEro NepCoHaNa K y37laM KpEIUIeHHS THpIIAHA,
OPOBOIOB H TPOCOB B COOTBETCTBHM C TpeGoBamuAMM [7] M Opyrux HeACTBY-
IOIMX HOPMATHBHBIX HOKYMEHTOB IO TEXHOIOTHYECKOMY IIPOEKTHPOBAHHIO.

6.4. Ina obecneueHus TpeGyeMOMH >eCTKOCTH ONOp ¢ OTTKKAMH MOf, Jei-
CTBHEM TOPH3OHTAIBHBIX HArPY30K B OTTAKKAX AOIDKHO GBITH CO3NAHO Npen-
BapHTeNbHOE HaTsmkeHMe He MeHee 10—15 % pacyeTHOro yCHIHA B OTTSDKKAX.

6.5. TpyGuaTble 371eMEHTbI H 3NIEMEHTH KPYIJIBIX CEYEHHH MOJDKHBI NpoeK-
THPOBATBCA € YYETOM MEPONpPHATHI, NPEAYNPEXAAOINMX NOABIICHHE aBTOKOMNE-
6aHuit B BETpOBOM NOTOKE.

6.6. [Ipn NMpOEKTHPOBAHMM CHENMAIbHBIX IIEPEXOAHBIX ONop Heo6XomMMo
NpeNyCMaTpHBaTh MAaKCHMAalIbHOE COKPAILEHHE YHC/IA MOHTAKHBIX COECTMHEHMH
H c6opownbIx GonToB.

IpH 3HAUMTENBHBIX OCEBBIX YCHJIHAX B NOACAX KPECTOBOIO CEUeHMs H3 ABYX
YFOJIKOB HJIM H3 JIMCTOBOTO NPOKAaTAa CBapHOH KOHCTPYKIMHM, €CIIH CTHIKH Ha
Hakyagkax TpeOylT yCTaHOBKH GoMblIOro umucia GonroB, peKOMEeHAyeTcs
NpOeKTHPOBaTh CTHIKH riaHueBbiMH (uept. 18), yro obecneunBaer coxpaieHue
uycna GONTOB B COSAMHEHHMH M YIIPOLLEHHE ero CGOpKH.

CBAPHBIE COEAHHEHHWSA

6.7. B KOHCTPYKIMAX CO CBAPHBIMH COEIUHEHHAMH ClIefyeT:

a) obGecreynBaTh CBOGOMHBIH JOCTYT K MECTaM BbINOJIHEHHA LIBOB C YUYETOM
BBIOpaHHOTO CNOCO0a H TEXHOTOTHH CBAPKH;

6) Ha3HayaTh TOJLIMHY IIBOB, B3aHMHOE HX PacloJIoKeHHe ¥ BIGHPaTh TaKo#
cnoco6 cBapkH, YTO6bI B KOHCTPYKIMAX BO3HHKAIH BO3MOXXHO MeHbLIMe cOGCT-
BEHHBIE HallpfKeHUA ¥ AePOpMaLMK OT CBAapKH;

B) H36erath COCPENOTOYEHHOCTH GOJNBILOrO UYMCNIA INBOB B ONHOM MecTe;

r) NPHHUMATh MMHMMAJIBHO HEOGXOAMMOE YHCIIO H MHHMMAJIBHBIE PasMepsl
CBapHbIX HIBOB.

6.8. PopMa MoAroTOBIEHHBIX KPOMOK CBapHBAEMbIX JeTaNeH JODKHA IIPHHH-
MarbCs C y4eToM crioco6Ga CBapKH, TOJILIMHBI CBAPUBAEMBIX 3JIEMEHTOB, MOJIOXe-
HHA UX B IPOCTPAHCTBE M TEXHOIIOTHM CBapKH.

®opMy NOArOTOBJIEHHBIX KPOMOK IIPH PYYHOM CBapke CleflyeT NpHHUMATh
no 'OCT 14771-76, TOCT 5264—80 u T'OCT 11534-75.

6.9. Paameps! 1 GpopMy CBAapHBIX YTIIOBBIX LIBOB Clle[lyeT IPUHUMATS [0 YKa-
3auuAM 1. 12.8 [ 1], a Takke pexomeHpammam [ 2] .

6.10. IpumeHeHne KOMOUHHPOBAHHBIX COCTMHEHMH, B KOTOPBIX YacTh yCHUITHA
BOCNIPHHHMAETCA CBAPHBIMH IUIBAMH, 2 YaCTb — GONTaMH, He HOMyCKaeTcs.
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| Yepr. 18. CxeMa IaHL(EBOFO CTHIKA

NOSICOB KPeCTOBOI'O CeYCHHA

6.11. [I[puMeHeHse NPEPBIBUCTBIX IIBOB, 31€KTPO33IKIIENIOK, BHINONHAEMbIX
PYUHO# CBapKO# C NMpeABapHTENbHbIM CBEpIeHHEM OTBEPCTHil, He IOMyCKaeTCs.

6.12. KoHcTpyKTHBHBIE HOPMBI CBapHBIX COEIHHEHHH B KOHCTPYKIHMAX ONOp
HO/KHBI ofecneynBaTh Haubonee PABHOMEPHYIO 3MOPY HANpSDKEHHHA B 3JIEMEH-
Tax M JeTajifAX, a Takke HAMMEHbLIHE CBapOuHble HampspkeHusa. C 3ToH Lelbio
HeoOXOmMMO M30erarb pe3KMX reOMeTpHUeCKHX KOHIEHTPAaTOpOB HANPAKEHHit
(BXOPAIMX YIJIOB, MEPENafioB CEYEHUH M T. [1.). YCTPOHCTBO CTHIKOB C Hemol-
HbIM NEPEKPBITHEM CEYCHHA (HanpHMep, CThIKA NOACOB IIPH OTCYTCTBHH CThIKA
CTeHKH) He NOIyCKaeTCA.

6.13. B cBapHBIX CTBIKOBBIX COEIMHEHMAX JIACTOB Pa3HOrO CEYCHHMA B LENAX
oBecreueHus IUIABHOCTH IEPEXOMa CEUeHHS OT MEHbLIeH TOMIUMHBE (IMPHHBI)
K Gonbluel cnegyeT MpemycCMaTpHBaTh CKOChI y Gosee Toncroro (IMpOKOro)
JIHCT2 C ORHOH WIIH C [BYX €ro CTOPOH C YKIIOHOM He Gonee 1:5. CThIKOBaHHE
JIMCTOB DPAa3HOH TONMUMHBI 6€3 YCTpOHCTBA CKOCOB pa3pelllaercs IpH YCIIOBHMH,
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€CNTM Da3HHLA B TONIUMHE JIACTOB HE NpeBbilllaeT 4 MM, a BEMUHHA YCTYNA B
MecTe CThIKa He NpeBbilaer 1/8 Tomuuub Goee TOHKOTO NKCTa.

6.14. Mexiy TopuamM CTBIKYEMBIX 3JIEMEHTOB IIOSCOB, NEPEKPHIBAEMBIX
HaKIaIKAMH IIPH CBApHBIX COEOUHEHHAX (4epT. 19), Clemyer OCTaBNATH 3a30p
He MmeHee 20 mm. lIBbI Hakna#ok, COeOMHAIONIME HAKIAMKH C NOSACAMH, HE
AOIDKHBI IOBOIHTBCA IO OCH CTHIKA Ha 25 MM C KaX/Ioil CTOpOHbI. 3a30p MeXAY
CTBIKYEMBIMH 3]IEMEHTaMH NIOACA 3aBAPUBATh HE JOMYCKAETCA.

Yepr. 19. CnapHo#t cThik DOACa

6.15. CpapHbIe CTBHIKH MOACOB OMOP, SKCIUTYaTHPYEMBIX HIIH MOHTHDYEMBbIX
NpH pacyeTHO#H Temmeparype Hike mumyc 40 “C, cnemyer pacronarate BHeE
Y3JI0B, NIpH 3TOM HaHMeHblIIee pacCTOSHHE MeX Ay OmDKaHIIMMH KpasiMH CTBIKO-
BOH HaKJIA[IKH H Y37I0BOH (pacOHKH MOMXKHO GbITh HE MEHEEe YABOCHHOR BBHICOTHI
ceyeHus nosica ¥ He MeHee 200 MMm.

6.16. Ilpn npoexTHpoBaHWN CBapHBIX COETMHEHMH CIEIYeT TaKXe YYHTHIBATH
pexomeHpamn [ 2] .

BOJITOBLIE COEIMHEHHA

6.17. BonTs! cnedyer pasMelliaTh B COOTBETCTBHM ¢ Tabn. 39 [ 1]. lna obec-
NeyeHHus BO3MOXKHOCTH 3aKpYYHMBaHHMA GONTOB B COENHMHEHMH M CO3JAHWA KOM-
TMAKTHOCTH Y3J1a NIPH YCJIOBMH CHIDKCHHS PacYeTHBIX CONpPOTHBIICHUR CMATHIO
B IeMEHTax M3 CTajledl ¢ mpefesioM TeKydecT Ko 38 MlIla nomyckaercs ymeHs-
1lIeHHe PACCTOAHMIA MEXMy LEeHTpaMH GONITOB H [0 Kpasd 3IEMEHTOB B CIydaaX
MOATBEPXOCHHA PACYeTOM C YYETOM COOTBETCTBYIOLIMX KO3(hGHIMEHTOB YCIO-
BHii paboThI coemuHermit cornacko mn. 11.7% 15.147 1].

6.18. IIpu pasmewennn GonToB B IIAXMAaTHOM NOPAMKE pacCTosHue b mexmy
MX LEHTpaMH BOJb YCWIHA CleXyeT NpHHUMATh He MeHee 4 + 1,5d, roe a — pac-
CTOSIHMEe MeXJy pAJaMH Nonepex ycwius, d — mTuaMeTp OTBepCTUA mnaA Bonra
(ueprt. 20). IIpn TaKOM pa3MeLUEHHH CEYeHHE MMEMEHTa A, ONpeneNnsercs ¢ yye-
TOM 0C1a6NieHns ero OTBEPCTHAMHM, PAacNONIOKEHHBIMHU TOJIBKO B OTHOM CEYEHHH
fioNepeK YCWIMA (He 1o ,,3ur3ary”).
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| J(T Yepr. 20. Pasmemesne GONTOB B IaXMATHOM MOPAKE

6.19.B 3nemeHTax, paboTalIUMX TONBKO Ha pacTsXKEHHe, [MHa obpesa
B OOHOGOJITOBBIX COENUHEHUAX NOJDKHA IPHHHMATBCA He MeHee 2d.

6.20. B coenuHenuax Ha Gonrax HOpMaibHOH H rpyGoit TouHoCTH, paboTaro-
IMX Ha Cpe3, AMAMETp OTBEPCTHI ClienyeT MPMHUMATh Ha 1 MM Gornblie HOMH-
HaJIbHOTO JHaMeTpa 6onToB..

6.21. HoMuHanoHble AMaMeTpbl OTBEPCTHH M [IONyCKaembie OTKIIOHEHHSA
B IMaMeTpax OTBepCcTHii miA GonrtoB rpyboH, HOPMAIbHOH H NOBBILIEHHOMH
TOYHOCTH, paboTalolMXx Ha Cpe3, NMPHHHMAIOTCA B COOTBETCTBHH C yKa3aHHEM
n.8.2[3].

6.22. Bo ¢maHneBbix coeuHeHuax, rae GonThl paGoTalOT Ha pacTAKeHMe,
OMaMeTp OTBEPCTMA He MOIDKEH NpeBbIUaTh JuameTp Gonra Gonmee uyem Ha
2,5 MMm.

6.23.TonoBku M radk¥ GONTOB HOMKHBI IUIOTHO COMPHKACAaThCA C TUIOC-
KOCTAMHM 3JIeMEHTOB KOHCTpYKUMiH # wai6. Ilog raiku nomkHel obs3aTens-
HO CTaBHMTbCA Kpyribie maii6el no F'OCT 11371-78.

3akpemieHHe raek OT CAMOOTKPYUMBAHHA [OMKHO OCYIIECTBJIATBCA B CO-
OTBETCTBMH C YKa3aHHeM pabouydXx uepTexed YCTaHOBKOM MPYXHHHBIX IUIAHG
WM KOHTpraex.

Pe3pba Gonra [OOMKHA HaxOOMThCA BHE OTBEPCTHA COEAMHAEMBIX 3JIEMEH-
TOB, a C HapyXHOH CTOpOHBI TaHKH [OJDKEH BbICTYNAarb CTepXeHb Gonta
IUTHHOM He MeHee 1,5 11ara pe3bObl.

6.24. Packoch!, npukperuigeMsie K Hosacy GonramMu B OOHOM y3ie, BOJIKHBI
pacrionararecs, KaK IpaBHiIo, C IByX CTOPOH HOIKH MOACHOTO YrojiKa.

6.25. B 6onTOBBIX CTBIKAX MOACHBIX YTOJNKOB A oGecreyeHus paBHOMEp-
HO# pabOThl PEKOMEHOYETCA YMCIO GONTOB B CTBIKE HAa3HAuyaTh YETHBIM M
pacnipenensaTh GoNTh! MOPOBHY MEXIY MONKAMH YTOJIKa.

Uscno 6ONTOB MpH OJHOPANHOM M IIAXMATHOM PACNONOXEHHMH M YHUCITO
NONEePeyHbIX pANOB GONTOB NPU ABYXPALHOM PAaCHONIOKEHHH C KaXIOH CTOpo-
HBI CTBIKA B/IONIb YCHJIMA MO OJHOM TOJIKE CJIE[yeT Ha3HauaTh He Oonee nATH.
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TPEBOBAHHA K KOHCTPYKLMAM,
MOJIEXAIIUM TOPAYEMY LIHHKOBAHHIO

6.26. KoHCTpyK1uuH, MOMIEKAWME TOpAYEMY LMHKOBAHMIO, NOJDKHbI Y/O-
BieTBOpATH TpeGoBanuam OCT 34-29-582-82.

MakcumanbHan [UTHHA 3JIeMeHTa He JO/DKHa mpesbiiats 12 M. Ilonepeunoe
ceueHre JOMHKHO BIMCHIBATHCA B KBAJpaT C pa3sMepoM CTOPOH 1 m. InmeMeHTH
HOOJKHBI MMETb Ha KOHUAX TEXHOJIOTHYECKHE OTBEPCTHA Wi OOJIErYeHHs Io-
IPYXEHHA HX B IMHKOBAJIbHYIO BaHHY.

CBapka 3€MEHTOB MeEXAy coOOff [OMKHA BLINONHATECA TONBKO BCTHIK.
CapHble OETANM, HMEOILME NMa3yXH M KapMaHbl, IO/DKHBI HMETh TEXHOJIOTHYeC-
KHe OTBEPCTHA 1A CTOKA TPaBUIILHOIO pacTBOpa M IMHKA.

6.27. Ins TONMIMHBI 371eMEHTOB N[O 10 MM BKIIIOY. CBapHbie IBBI MOTYT
BBINONMHATECA 6€3 pasfenKy KpPoMOK, HO ¢ 06A3aTeNbHOM MOABapKOH KOpHA
1IBa.

6.28. Jetamu, uMeroume pe3nby, JOMKHbI ObITh CheMHBIMH. [IpH mpoexTH-
POBaHHM CIEAyeT YUMTbIBaTh, YTO MO TEXHOJIOTMH LMHKOBaHWA pe3bba He
OLMHKOBBIBACTCA (MMEIOTCA B BHOY MOETaNM, KOTOpbie IO CBOMM pa3Mepam
He MOTYT IOMECTHUTHCH B UECHTPHQYTY, IpeHA3HAYEHHY0 A1 cGpoca JIMILHETO
IMHKa C pe3pbbl, HaMPHMEp aHKEPHBIE TATH ONOp C OTTSHKKAMM H T. I1.) , O3TO-
My cieflyeT NpedycMaTpHBaTh 3allATY Hape3HOM YaCTH TaKMX AETaje# OT Kop-
PO3UH NOKPLITHEM 32ILHTHOR CMa3KOH.

6.29. l'epMeTHUECKH 3aKpPbIThle KOHCTPYKLUMH, WIS KOTOPBIX HET HeoGXOmu-
MOCTH B UMHKOBAHMH BHYTPEHHHMX NOBEPXHOCTE, MOJKHBI MMeTh Ha BpeMsA
IMHKOBAaHHA OTKPBIBAIOLUMeC OTBEPCTHA (3arnyliKH) [UIA BBIMYCKa Napos,
obpasylonmxca Opu mpouecce. 3arnyliki nocie WHHKOBAHWA NOJDKHBI IUIOTHO
3aKpbIBaThCA BO M3GeXaHue IONaiaHusA BHYTPbh aTMOCGEpHOi Biary.

6.30. Bo u3bexxaHne NpPOHMKAHWA TPAaBWIBHOIO DAacTBOpa CBapHble LIBHI
LOKHBI ObITh TUTOTHBIMH, HE HMETh KPAaTepOB, LIFIAKOBBIX BKJIIOUEHHMI U [IPYTHX
nedexroB. Havano u KoHen CBapHOro HIiBa MOIDKHBI MMETh MIIABHBIH MEpEXOf
K OCHOBHOMY METaJl1y.
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