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YAK 621.315.668.2.001.2

PCKOMEHNOBaHO K H3AHHIO HAyYHO-TCXHHYCCKHM COBCTOM JHePIOCeTBAPOCKTE MuUM-
avepro CCCP.

MMocobue 110 IPOCKTHPOBAHHIO CTAIbHLIN KOHCTPY KUMR ONOP BOJIYIUHBIN JIMHHHA (BJ])
AMCKTpoliepedaud H OTKPLITRIX PACIIPpeRCAHTCIbHBA YCTpoficTs (OPY) noactaHuMf Hanpa-
weHHeM cBbilic 1 kB (x CHHIT 11-23-81* |, CTanbHbic KOHCTPYKUHH'') /IHCPrOCCeTBIIPOCKT
Munoncpro CCCP. - M.. LIMTII l'occtpoa CCCP, 1989. - 72 c.

CoocpXHT PCKOMCHUALMK O PacycTy KOHCTPYKUHA ONOP H M\ LICMCHTOB H HPHMCEPh
pacuecTa.

IR HHXKCHEPHO-TCNHHUYCCKK\ PAOOTHHKOB IIPOCKTHLIN OpI'aHKIalHA

Tabn. 12, un. 20.

llpu nons3zoeanuu [locobuem KeOOGXOOUMO HYNUTBIBATS YTEEPMOCHKBIE UIMEMENUR
CTPOUTENDHBIX HODM U NPABUA U 20CYOAPCTEENNBIX CTARAAPTOAE, NyOAUK Yemble 8 XVpHase
WBroaserens crpoureadsnou rexnuxu’’, ..COOPRUKE UIMEHERUN K CTPOLTE.I1OHMM HODMAM U
npaguaam ' I'occrpos CCCP u ungpopmayuonnom yxaiareae ,Jocyodapcraennbie cranoap-
e CCCP'' INocerandapra CCCP

© UHTN Foccrpon CCCP. 1987



NPEAJUCIOBHE

Hacroswmee IlocobGue pa3paboTaHO ¢ LENbI0 KOHKpPETH3aUMH OCHOBHBIX
nonoxeHu CHull 11-23-81* ,,CtanpHpie KOHCTPYKUMKH X TPUMEHHTENIBHO K IIpo-
eKTHPOBAHMIO CTAJIbHBIX KOHCTPYKLUMH OIOp BO3AYyLIHbIX JTUHMHA (BJI) anexTtpo-
epefayd M OTKPBITBIX paclpedenurenbHbpiX ycrporncrs (OPY) nogcraHuui.
Bce cchbuiku Ha ykasanusa CHulIl II-23-81* cpenaHsl ¢ yyeTOM HX HM3MeHEHUH.

B Ilocobum copepxarca Takxke pPEKOMEHIOAUMHM IO pacyeTy KOHCTPYKUMMH
onop u ux 31eMeHToB, oTcyrcrByomue B CHull 11-23-81%, u npuMeps! pacuera.

PaszpabotaHo CeBepo-3anagHbiM OTAEIEHHEM JHeproceTsiipoekTa MuH-
3Hepro CCCP (a-p texH. Hayk A.A. 3esun, kaH[. TexH. HayK A.1. Kypnocos,
uixeHepst E.M. Byxapun, b.M. Kaebanoe, E.H. Konbanes, H.I. Iladsa,

C.A. llltun) .



1. OBHIUE OJIOXEHHA

1.1. [IpoexTHpOBaHHE CTAIBHBIX Koucrpquiuﬁ onop BJI u OPY cnenyer 1npo-
u3BoaUTh B cooTBercrBud co CHMII I-23-81, ¢ yueroM pexoMeHpauud Pyko-
BoacTBa H [Tocobusa, yKa3aHHbIX B CIIMCKE JIHTEPATYPHI.

[Mpu pacuerax KoHCTpyKimit onop BJI 1 OPY Heo6xoOouMO yUHTHIBAaTh Tpebo-
Bauusa CT COB 384—76 u CT C3B 3972-83.

Harpy3ku Ha KOHCTPYKIMH ONpeAenaoTcA B COOTBETCTBHU C | 7] M [ 3].

1.2. Kouctpykuuu BbicoTOd 00 100 M pekoMeHAYyeTCA INpPOCKTHPOBAaTh U3
OTKPBITBIX FOPAYEKATaHbIX H 3aMKHYTBIX MHOTOI paHHBIX ITpo¢HIeH. KOHCTPYK-
UMK cHenManbHbIX onop BJI Gonbumx nmepexonos BricoTo Gonee 80 M monycka-
eTCA MPOEeKTHPOBAaTh C IpUMEHeHHeM OeCIIOBHBIX ropAaveedopMHPOBAHHBIX

TpYyO.

[IpumeHeHHe GeclIOBHBIX ropsyenedOpMHpOBaHHBIX TPYD B HPYTHX KOHCT-
PYKUMAX He JI0IlyCKaeTCH.

1.3. OtpenbHnie 3neMeHTHI onop, pabGoTaiommMe Ha pacTsOkeHMe (OTTAXKKH,
TATH, 3aTSDKKHM), PEKOMEHAYETCA BBHINOJHATh M3 CTAIBHBIX KaHATOB WM M3
KpPYTJIOH CTAIIH.

1.4. [Ipn npoexkTHpOoBaHHH KOHCTpYKIMH onop BJI u OPY cnenyer coGmionars
yKa3zaHus [ 6].

Hns 3auMTel OT KOPPO3MM KOHCTPYKLMHA C OONTOBBIMH COEOUHEHHAMM
(kpoMe COeMHEHHH Ha BBICOKOIIPOYHbIX 0ONTax), a TakXe OONTOB, raek H
MAH0 peKOMEHAYyeTCs ropsvyee UMHKOBAHHE METOOOM MNOTPYXXEHHA B PacIlIaB.
B oTmenmpHBIX CIIy4YasX OONYCKaeTCA NpHMeHeHHe JTAKOKPaCOUYHBbIX MOKPLITHH,
a I KpeneXXHbIX H3IEJIMH — rajpBaHMuecKoOe IMHKOBaHHe. [Ipu sxoHOMMuUe-
CKOM ODOCHOBaHHM [OITyCKaeTcsd IpHMEHeHHe aTrMochepOo- H KOPPO3HOHHO-
CTOHKHX CTaJIeH.

OTTAKKH H3 OUMHKOBAHHBIX CIMPATLHBIX KAaHATOB H3 BBICOKOIIPOYHOH IpO-
BOJIOKH CllefyeT, KpoMe TOro, MOKpHIBaTh 3AIUUTHOH 3NIEKTPOTEXHUYECKOM
cMma3koi (33C).

Texuuyecxne TpeOOBAHHA K KaYeCTBY NOKPBITHA METONOM rOPAYEro HHHKO-

BaHHs, NpaBWiIa IPMEMKH H MeTOAbI KOHTPOJIA CTaNbHEIX onop BJI u OPY mpu-
Befienibl B OCT 34-29-582-82, xpenexubix usnermmi — B OCT 34-29-566-82.

2. MATEPUAJIN 1A CTAJIBHBIX KOHCTPYKLIUH
U COEIUHEHHH

2.1. B 3aBHCHMOCTH OT CTemeHH OTBETCTBEHHOCTH KOHCTpyKumMH BJ1 u OPY,
a TaKKe YCIIOBMH 3KCIUTyaTalMH OHH pa3fe/IAIOTCA Ha YEThIpe I'PYIIIILI.

PexoMeHOauMH NO NpUMEHEHHI0 MapOK CTalld, MpeMIOXNEHHBIX B KaueCTBE
OCHOBHBIX, I CTAJIbHBIX KOHCTpYKIMM BJI u OPY, BXomauMx B 3TH IpYIIILI,
B 3aBHCHMOCTH OT PAacYETHOM TeMIIepaTyphl paHOHA CTPOMTENbCTBA NPHBENECHBI
B Tabn. 1.
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Tabnuua 1

R

Karteropus crand IpH pacyeTHOMH
TeMIeparype paHoHa CTpOUTENb-

ctBa,  C

Mapka cTanu FrOCTunu TY

I'pynna 1. Ceaprble cneyuaavhsie onopvl boavluux nepexodos asvicoroll bonee 60 M

BCt3cn; BCr3Tne | TY 14-1-3023-80 | 5 | - ~
rOCT 380-71% S - -
09T2C TY 14-1-3023-80 12 13 15
09T2C; 10T2C1 rOCT 19281-73% 12 13 | 15
rOCT 19282-73, 12 13 15
16T2A TOCT 1928273 12 13 15

I'pynna 2. Ceapuvie onopsi BJI ne3agucumo or Hanpaxenus BJI (3a uckaiouenuem onop
boavwiux nepexo0os8), ceapHbvie ONOPbE OUUROBKU U nod sbikalouareau OPY nezasucumo
oT Hanpaxcenus OPY, ceapusie onopst nod o6opyooaanue OPY nanpamenuem 500 kB
u bonee, a Taxkxe cneyuanbivle onopvt boaduiux nepexodos epynnst 1 npu orcyrcrauu
CBAPHBLX COCOUHECHU

BCt3cn TY 14-1-3023-80 5 — -~
rocT 380-71" 5 - l -
BC1311¢ TY 14-1-3023-80 62 - -
Ir'OCT 380--71* 62 - -
09T 2C TY 14-1-3023-80 6 12| 152
09I2C: 10r2C1 rOCT 1928173, 6 12 15
rOCT 19282—73™ 6 12 15°
16T2A0 roCT 19282-73% 6 13 15
18T'nic I'OCT 23570179 + — —
18T cn 'OCT 23570179 +B — —

I'pynna 3. Caapusie u 60aroasvie onopsvt nod obopydosanue OPY 0o 330 kB exawx.
(KpoMe onop nood 8vIKAWNATENU) , @ TAKNKE KOHCTPYKYuU 2pynnbt 2 npu OTCYTCTEUU
CBAPHBIX COCOUHECHUL

BCT3nc TY 14-1-3023-80 6 | - _
IOCT 380-71% 6 - -
09T2C TY 14-1-3023-80 6 6 7 wn 12
09T2C: 10T2C1 [OCT 19281-73% 6 6 7 v 12
IOCT 19282-73% 6 6 7 v 12
16T2A® TOCT 19282-73% 6 7 wrm 12 9
18T'mc I'OCT 2357079 +B - _

I'pynna 4. CeapHsie u 6oaTO8bIE KOKCTPYK{UU KAOEAbHbIX KAHAA08, 0eTanu nyTei
nepeKAaTKu TPARCPHOPMATOPO8, TPANsl, AECTHUYDL, O2PaAXOeHUA, 02DA0bl U Opyaue
gcnomozarenvhsie KoHcrpyxkyuu OPY u BJT

BCT3KN TY 14-1-3023-80 2 — -
roCT 380-71% 2 - _
BCr3cm; BCt3I'nc TY 14-1-3023-80 ~ 5 5
I'OCT 380-71% - ‘ 5 5
18T e I'OCT 23570-79 . — + | +



IIpoooaxenue raba. 1

0Ob603HauenuR, npurATHIE 8 TA0A. 1.

a — B palfoHaX CTPOMTENbCTBA C pacyeTHo#t Temnepatypoit —30 °C> ¢ > —40 ° C npume-
HATEH TONUMHY He Oomnee 10 mm;

6 — B palfoHaX CTPOHTENILCTBA C pacyeTHO# TeMmnepaTypoit —50 °C> ¢ > —65 °C npu Ton-
UMHe MpokaTa He 6ommee 11 MM DonycKaeTCa NPUMEHATD CTallb KaTeropuu 12;

B — NIPHMEHATH TOJILKO A ONMOPHLIX IUTMT OalliMaKoB;

3HaK ,,+’’ 03HayaeT, YTO KaTeropuio crajid U TpeboBaHUA K Hell yKa3dbIBaTh B IIPOEKTE
He Clle[yerT;

3HaK ,,—  O3HayaeT, YTO HaHHYIO MAapKy CTaJI1 B palfOHe CTPOUTENIBCTBA C YKa3aHHON pac-
YeTHOH TeMIepaTypoH NPpHMEHATh He CliedyeT.

[IpumeudaHHua: 1l PacueTHas Temnepatypa patoHa CTPOHTENIBCTBA MPHHUMAETCA B CO-
OTBETCTBHH C YKAa3aHueM I. 2.2.

2. O603HavyeHHs MapoK cTaimu, nocrtaensemolt no TY 14-1-3023-80, mansl gng rpynm
MPOYHOCTH 1 ¥ 2, KoTophle CliefyeT YKa3biBaTh B 3aKa3e.

3. IIpumeHenue yrnepoomcrod ctanu nmo 'OCT 380—-71 nonyckaeTcs TONBKO NpH HEBO3-
MOXXHOCTH MOJTy4YeHHA Mapok ctamu mo TY 14-1-3023-80.

4. YKa3aHHbIe KaTerOpHH CTaJIH OTHOCATCA K (paCOHHOMY K JIHCTOBOMY MPOKATY TOMILIM-
HO#t He MeHee 5 MM H K Kpyrmno# cranu AuaMeTpoM He MeHee 12 MM. [Ipu TornumHe dacon-
HOT'O U JIMCTOBOTO MpOKaTa MeHee S MM NnpuBedeHHble B Ta0Hile MaApKH CTAlTH NMPUMEHSIOT-
ca 6e3 TpebGoBauuit Mo ymapHo#t BA3KOCTH. 3a TonumHy GacoHHOTO NMpoKara ciaenyeT IMpUHU-
MAaTh TOJIILMHY MONKHA. MapkH KpyI7iof#f CTAJIM H YCJIOBHA HX IIPUMEHEHHA B OTTAXKKAX ONOp
mpuBedeHsl B 1. 2.11 H Tabn. 4.

5. [IpuMeHeHHe KpYITIOHf CTald AHaMeTpOoM MeHee 12 MM JoNyckaeTcs TONBKO A
cniaGoHarpyXeHHBIX 371eMeHTOB KOHCTpYKUUH Irpynimsl 4.

6. Mapxu ctanu gna OeCLIOBHBIX ropgueachopMHpOBaHHbIX TPYO creyeT mpHMHHMATD
B COOTBETCTBHH C YKa3aHHeM II. 2.3.

IlIpn TeXHHKO-IZKOHOMHYECKOM OOOCHOBAHHH HOMYCKAaETCHA TAKXKE HCIONB30-
BaHHEe OPYFHX MapOK CTalH B COOTBeTCTBHMH ¢ TaGn. SO* [ 1] B 3aBHCHMOCTH OT

TPYTII KOHCTPYKLMH H PaCUCTHON TEMIEPATYpPhi KIIHMAaTHICCKHX PAHOHOB CTPOH-
TEJIbCTBA.

Ins orTsaXex U3 KpyTIoH CTaM yKa3aHUA MO IPHMEHEHMIO €€ MapoK IpHBe-
OeHbI B 11. 2.11.

B paiioHax ¢ pacueTHo# Temmeparypoit —40 “C >t > —45 °C B KOHCTPYKIH-
IX ONOp C COeOMHEHHAMH Ha Oontax (NpH OTCYTCTBHHM CBapKH) HOMYCKAeTCA
NpUMEHEHHE YTJIOBOrO M JIMCTOBOTO NpPOKAaTa M3 YrIepOJdHCTOH CTald MapoK
Cr3 u 18I'c.

2.2. [lpy BRIGOpPE MAapOK CTAJIM 3a PACUETHYIO TEMIIEpATypy paHoHa CTPOH-
TeNIbCTBA MPUHUMAETCA :

mia onop BJI 1150 xB u Oonee, a Taxke mia onop OGOJNBLUIKMX 1I€peXONOB
(ne3aBucHMO OT HanpsbxeHusa BJl), mis onop OLIMHOBKH, ONOP NOM BBIKJII0YaTe-
1 ¥ obopynoBanue OPY HanpskenneM 1150 kB u 6oree — temneparypa Haubo-

fiee XOJIONHOK NMATHAHEBKHU ¢ obecreueHHOocThIo 0,98 no rp. 20 Tabnuup! ,, Tem-
nepatypa HapyKHoro Bozayxa’ [4];



IUIA BCEX JPYTMX KOHCTPYKUMH (He3aBMCHMO OT Hampsokenus BJI u OPY) —
TeMIieparypa Haubosiee XOJIOMHOH NATHOHEBKH ¢ obecneueHHocthio 0,92 mo
rp. 21 tabmuupt ,, Temneparypa HapyxHoro Bo3ayxa’’ [4] WM pacueTHas TeM-
nepaTypa KJIMMaTHUECKUX PaHOHOB CTPOUTENBCTBA 110 Tab. 50'[1].

2.3. IIna 6eclroBHBIX ropsayenepOpMHpPOBAHHBIX TpYD, pexOMeHIOBAaHHBIX
K NMPHMEHEHHIO B CNIELMAIBHBIX oNopax GOJIbLIMX IEPEXOHOB, HEOOXOAUMO NpH-
MEHATH ClIeAYIOLINe MapKH CTaJIU:

B IJIHMaTHYeCKHX palioHax CTPOHMTENbCIBa C PACUETHOH TeMINepaTypoH ! =

> —40 °C — mapky 20 no I'OCT 8731—74 C [ONOTHUTEIbHBIM rpeGOBaHHeM K
ynapHO# BA3KOCTH He MeHee 30 Ix/cm* npw Temneparype MHHYC 20 °C;

B PaiOHaX CTPOMTEbCTBA C pacuemou Temmneparypoit —40 “C >t > -—50 °C—
mapKy 09I'2C o I'OCT 8731—74"C XONONHUTELHBIM rpeﬁona}mem K YIApHOH
BA3KOCTH He meHee 40 JDx/cm® mpu Temneparype munyc 40 “C npd TonmmHe
cTeHKH TpyOnr 0 9 MM H 35 IIkx/cM* — npu Tormumie crenkH 10 MM M Gonee
win Mapky 161 2A® no TY 14-3-829-79;

B paiiOHaX CTPOHMTENBCTB C PaCUeTHOH TemmepaTypoit —50 °C > ¢ 2 —65 °C—
MapKy 091'2C o TY 14-3-500-76.

2.4. Jlurble peTanu cnenyeT MpOEKTHPOBATh U3 YIVIEPOAMCTON CTallH MapoK
35J1 u 45]1, yRoBAeTBOpAoMX Tpebopanuam A Il wm III rpynn otnusox
no 'OCT 977—75

2.5. A cBapkM CTAJIBHBIX KOHCTPYKLMHA CleyeT NMPHMEHATb MAaTepHAIIbI,
COOTBETCTBYIOILIME MAaTepHaly CBAPHBAaEMBIX /IEMEHTOB H obecreunBalonMe Tpe-
OyemMble CBOHCTBa CBapHBIX COENMHEHMM H HaJIeXAlYI0 TEXHOJIOTHIO HX BBIMOJI-
HeHus. PexoMenayeMble MaTepHalibl JIst pYYHOH CBApKH M YKa3aHHA 1O HX IIPH-
MEHEHHIO ITPUBeNEeHbI B Tabn. 2.

B ciyvasix mpHMeHEHHA MEXaHH3HPOBAHHBIX CIOCOGOB CBAPKH CJIEAYET PyKO-
BOLCTBOBAaThCA YKa3aHMAMHM Tabi. 55(1] u Tabmn. 1][2].

Tabnunnma 2
I'pynna PacueTHast TeMne- TH I 37TEK-
KOHCTPY KL paTypa palioHa Mapka cTanm TpoHdoB (1o
o Tabn. 1 CTpOMTENLCTBA, ~C | I'OCT 9467-75)
t 2 40 BCt3cmn; BCt3l'nc J42A;
346A
1 t > —65 09T2C; 10I'2C1 J46A;
J50A
t » —65 16T2AQ J50A;
960
2,3 t > —40 18Tcn; 18T'mc; BCr3cn 342
BCt3nc 346



ITpodoaxernue 1aba. 2

e e e

I'pynna PacueTHast TeMne-

KOHCTpY KIIMHA parypa paloHa
no 1a6n. 1 CTPOHTEILCTBA, °C

i,

THumnl 351eK-
Mapxka cTanu TPpOOOB (IO
I'OCT 9467-75)

40>t » —65 09T°2C; 10I'2C1 J46A;
I50A
~40>1t » —65 16I2AQD J50A;
9360
t » —40 BC13xn 342;
346
40>t > —6S5 BCr3cnm; BCr3I'nc I42A
18'nc J46A

2.6. Ina GONTOBBIX COCOUHEHHH ClieyeT NPHMEHATH CTAIIbHbIC OONTHI M raf-
KH, YOOBJIETBOpAIOUME TpeOGOBAHHAM FOCT 1759—70. Bonn.l CTIeyeT Ha3Ha-
yaTth no Tab. 3 u TOCT 15589—70% rOCT 15591-70%* roCT 7796——70
I'OCT 7798-70, a NpH OrpaHMueHHH HedOpMamHH COCOHHEHHH — 10
TOCT 7805—70%

Tabnuuna 3

Ycs10BHS NpUMEHEHHS TexHonoruyeckne Tpe6oBaHHUA
no T'OCT 1759~70*

pacueTHasd OOMNOHHUTENb-

TeMIepaTypa ycIloBHga pabo- KJIACC MpOoY- Hble BHIBI MapKa CTaJIH
paltoHa CTPOH- TBI 60NITOB HOCTH (1o HCNbITAaHHH? 6onrToB
TesbCTBa, = C Tabn. 1) (no Ta6n. 10)

B xoHcTpyKuMax onop BJI u OPY BsicoToit go 100 m

t > —40 PacTaxxeHue 4.6; 5.6 [To3. 1 [Io Tabn. 1
HJIH Cpe3 4.8; 5.8 To xe To xe
6.6 ' 35
—-40 >t » —65 To xe [Io Ta6n. 1
To xe
35X; 38XA
Cpes [lo Tabn. 1




IIpodoaxcenue rabn. 3

YcnoBHA MPHMEHCHUS TexHonornyeckue TpeboBaHKuA
no I'OCT 1759-70%

pacueTHas NONOJIHHTENb-
TeMIlepaTypa ycnoBua pabo- Hble BHULI MapKa CTaJIH
pafioHa CTPOH- ThI HONTOB HCNBbITAaHHHA GonroB
TenscrBa, °C (no tabn. 10)

B xoHcTpyxuuax onop BJ1 u OPY ssicoToh Gonee 100 m

t> —40 PactskeHue 4.6; 5.6 [lo3. 1 u 4 ITo TaGmn. 1
WIH Ccpe3 6.6 To xe 35
-40>t » -50 Pacraxenue 4.6; 5.6 [Mo3.1u4d ITo Tabn. 1

8 flo3.3u 7 35X; 38XA

WIK cpe3

.8
4'8; 5.8
~-50>t > —65 PactsxeHue 8.8 Mo3.3u7 35X; 38XA
HITH cpe3

5.6 IMo3.1ué [To Ta6n. 1
5.8% ITo3. 1 To xe

ITo Ta6n. 1

*TpebyeTca MOMOTHHTENbHLIA HocNeayIoWMH oTiyck npu £ = 650 °C.

[Ipumevanusd: l. Ilpu 3akase 6onToB KitaccoB npouHocTH 6.6 1 8.8 cnenyeT yka3sl-
BaTh MAapKH CTAJTH.

2. IIpu 3aka3se 6011TOB KnaccoB NMPodYHOCTH 4.8 u 5.8 Heo6XomUMO YKa3bIBaTh, YTO NpH-
MeHeHHEe aBTOMATHOHN CTaNy He AONYCKAaeTCs.

3. lIpu 3aka3e 6onToB KiaccoB nmpouHocTH 4.8, 5.8 ¥ 8.8 ,momnexalmMx IHEKOBaHHIO,
Heo6XooMMO YKa3blBaTh, YTO UHMHKOBAaHHE JONKHO MPOH3BOOMTRCH ¢ 0043aTeNbHBIM 00e3-
BOZOPKHBAHHEM.

[lo cornacoBaHio ¢ 3aBOOM-M3rOTOBHTENIEM DPEKOMEHIYETCA IIpUMEHEHUE
bonToB ¢ yxopoueHHO# pe3nGoii o OCT 34-13-021-77. BonTsl clienyeT Ha3Ha-
YaTh ¢ KPYIIHBIM ILIATrOM pe3b0HI.

[lpumenenne GonTOB ¢ MOArONOBKOM M ¢ pe3bboil 10 TONOBKH He HOMY-
CKaercA.

2.7. Taitku cnexyer npumensats o F'OCT 5915—70 u o F'OCT 15521—70:
11 6OJITOB KJ1acCOB NMPOYHOCTH 4.6,4.8, 5.6 1 5.8 — raiiku KJacca IIPOYHOCTH 4

[nA GONITOB KJIACCOB NMPOYHOCTH 6.6 M 8.8 — raiikH KJIacCcoB HPOYHOCTH COOT-
BETCTBEHHO 5 H 6. 'aiiku nomxHbI GbITh ¢ KPYIMHBIM 111aroM pe3bObl.



2.8. llai6b1 JOMKHBI NPYMEHATBCA:

miockue — mo F'OCT 11371-78) M3 CTAJTH MapKH BCr3xn2 no I'OCT 380—-—71

npyxuupie — o ['OCT 6402—70, TsKenbie WK HOpPMAaJIbHBIE M3 CTaJIH Map-
ku 651" — no 'OCT 1050-74.

[luHkOBaHHE MPY>KHHHBIX IIAHO [OMIKHO IPOH3BOAMUTLCA ¢ OBs3aTelIbHbIM
oGe3BopopaxuBaHHeM. OUMHKOBAaHHbIE MPY)KHHHBIE WMAiHGbI AODKHBI YIOBIET-
BopATh TpeboBanuaM I'OCT 6402— 70

2.9. OynnameHTtHble (aHkepHsnie) 6ontel M U-0Opa3Hbie OONTHI s Kperute-
HHA OTTAXKEK CIIE[lyeT MPOSKTHPOBATh B pailOHaX C PacueTHOH TeMmepaTypoH:

t 2 —40 °C — u3 cranu mapku BC13cn2 no I'OCT 380—71" WJIM, IIPH COOT-

BeTCTBYIOllleM O00OcHOBaHWM, M3 cramu mapoxk (9I2C-2 u 10I2C1-2 mo
rOCT 19281-73]

—40 °C > t 2 =50 °C — u3 cranmu Mapox 09T2C—12 u 10I'2C1-12 no
I'OCT 19281-73;

—~50°C >t > —65°C — u3 cramu mapok 091'2C—8 u 10I'2C—8.

[Tpu pacueTHO#t TeMmepatype paiioHa crpouTenscrBa —S0 C > ¢ > —65°C
HUu3KonerdposauHoie crajii MapokK 09I'2C—8 u 10I'2C 1 —8 momiHbI HMETh yAap-
HYI0 BA3KOCTb He MeHee 30 Jhk/cm? TIpH TEMIIEPATy pe HCTILITAHKS MUHYC 60 °C.

JIns nonyyeHust rapaHTHPOBAHHOM yIapHOH BA3KOCTH He MeHee 30 JDk/cm*
O605THL ¢ HHaMeTpOoM pe3pbbl cBbillie 30 MM IIONycKaeTCA MOIABEPraTh CIEAYIO-
e TepMuyeckou obpaboTtke:

HOpMAaJIU3alMY — C IHaMEeTPOM pe3bbbl 10 56 MM BKITIOY.;

TEPMHYECKOMY YIIYUILLIEHHI0 — C IUAMETPOM pe3bObI CBhINIE S6 MM.

Tepmuyeckoin 06paboTke MOMyCKaeTCsl NMOABEprarh Kak roTOBbie M3JIeiIHA,
TaK H UCXOOHBIH MaTepHall.

Hnsa ¢pyunaMeHTHBIX U U-06pa3Hbix 601TOB pe3bba JOMKHA GbITh ¢ KPYIHBIM
ILIATOM.

2.10. Tauku mna dyapameHTHBIX H U-00pa3Hpix GONTOB OHaMeTpoM O
48 MM ciieqyer MPHUMEHATH U1 O0JITOB U3 CTAJIX MApOK :

BC13cn2 — knacca npounoctu 4 no ta6n. 2 F'OCT 17 59—70

09I2C-2, 091'2C-12, 09I'2C-8, 10I2C1-2, 10r2C1-12, 10r2€1-8 -
KJ1acca NPpOYHOCTH He Hipke S 1o 1a6n. 2 'OCT 1759—70*

I'aniku pjisg GyHONAaMEHTHBIX U U-oﬁpasﬂmx O6OJITOB IMaMeTpOM 48 MM H MeHee
cnienyeT npumeHars 10 I'OCT 5915 —70, 1151 6OJITOB OUaMETpOM CBBIIE 48 MM —
no FOCT 10605—72) a M3roTaBIMBATD M3 CTATH TEX e MapoOK, YTO U GONTHI.
I"afiku crienyeT NPUMEHATDh ¢ KPYHMHBIM LIATOM pE3bOBI.

2.11. Ons ru6Kux 3neMeHTOB ONMOp (OTTAXKEK, BAHTOBBIX TPaBepC) peKOMEH-
OyeTCsl PUMEHATHh CTAIIBHbIE CIIMPAIbHbIE KAHATHI (PaCKpPYyYHMBAIOILMECHA UITH He-
packpyunBawindecss) mo I'OCT 3063—80, I'OCT 306480 u3 OUMHKOBaHHOM
IPOBOJIOKHM BBICILIEH MapKH [IA CPeIHHMX WIH XXECTKHX arpeCCUBHBIX YCIIOBHH
pPaOOTHI.

OuMHKOBaHHaA MPOBOJIOKA [JIA XECTKUX arpecCUBHBIX YCIIOBHH paboOThI Ha-
3HavyaeTcsa A BJl, coopykaeMpIx B paHOHax COJIEHBIX O3ep, MOPCKOIo Iooe-
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peXbs, XHMHUYECKHX NPEANPUATANR U B APYTHX paHOHaX ¢ MOBBILICHHOH CTENICHBIO
arpecCHBHOCTH Cpefibl.

Hna onop ¢ xene306eTOHHBIMY CTOHKAaMH, 3aIeJIaHHLIMH B TPYHT, OTTS)KKH
OMYCKaeTCsA BBINONHATh H3 KPYTJIOH CTAIH, MapKH KOTOpPOH ClieflyeT NMpHHH-
MaTh 110 Tabu. 4.

Tabnupma 4

Kareropus cTanu npH pacueTHOH TeMIneparype
palioHa CTPOHTENBCTRE, ~ C

N, — il e L

- 40 40> 1> ~-50>1t =
= —50 # —65
BCT3cn 380-—71" 5 — -
BCT3InC 38071 5 —~ -
09T 2C 19281-73" 12 12 -
10r2C1 19281-73* 12 12 _
[IpumMeuaHHe 3Hak,,—" 03HayaeT, YTO JAHHYIO MapKY CTAIH B pafioHe CTPOUTENb-

CIBa ¢ YKa3aHHOH pacueTHOR TeMmmnepaTypol NPpUMEHATH He Clieayer.

2.12. Mapxu npuMeHsieMOH CTaJIM M rpynnbl mpouHocTH nmo TY 14-1-3023-80,
KJIACChl NMPOYHOCTH OONTOB, THIBI 3IEKTPOOOB /A CBAPKH, a TaKX€e JOMOJIHH-
TeJIbHbIe TPeOOBAHMA K IOCTABIIAEMBIM CTAJIH, DOJITaM, KaHAaTaM CJIeIYeT YKa3bi-
BaTh Ha vepTekax KM (koHcTpykumu merammmueckue), KM (kOHCTpyKumK
METAIHYECKHE, OETAIMPOBKA) CTAIbHBIX KOHCTPYKIUMH H B [JOKYMEHTAlHH
10 3aKasy.

2.13. Du3nyeckHe XapaKTCpUCTHKH MaTepHaliOB NpUMBeENeHbI B Tabn. 63 M
64{1].

3. PACYETHBIE XAPAKTEPUCTHUKH MATEPHAIJIOB
U COENTUHEHHA.
YYET YCJIOBUHA PABOTHl U HABHAYEHUS KOHCTPYKLIUHA

PACYETHLIE XAPAKTEPUCTUKH

3.1. PacuetHple CONpoTHBIIEHUA IpOKaTa u TpyD, cBapHBIX M GOJNTOBBIX CO-
eOMHEHHH, OTIIHBOK [UIA Pa3/IMYHOro BHAA HANPAKEHHBIX COCTOAHHH, pacueTHbIE
CONPOTHBIIEHHUA PACTSXKEHUIO CTANIbHBIX KAHATOB M GYHOAMEHTHBIX (aHKepHBIX)
boJITOB cliefyeT onpenenaTs no pasg. 3[1].

PacyeTHbie COMPOTHUBIICHHA PACTAXEHMIO, CXKAaTHI0 U H3rHOYy KpyTJIOH CTajy
M8pOK, DEKOMEH/IOBAHHbIX K MNPHMEHEHHIO ra6n. 50[1] mo I'OCT 380-71"u
'OCT 19281-73] onpenenawotca no 1abmn. 51 [1] xak o GpacoHHOro NMpoKara,
P 3TOM 33 TOJIUHHY IIpOKaTa NPUHUMAETCA AMaMETP KPYTJION CTalH.
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3.2. PacuetHoe conpoTHBieHHe pacTsxeHMi0 U-o0pa3HpIiXx OONTOB i Kpen-
JIEHUA OTTAXKEK OMNOP ciieayer onpenaenAarh no ¢opmyne (2) { 1] wim no raodm. S.

Tadbnuna §

e e,

PacueTHoe conpotuBneHue, MIIa (xrc/cm?),

IOH1aMetp OonTa, pacTskeHu0 U-00pa3HbIX 6OJITOB U3 CTAIH MapoK
MM ~— - - -
BCt3cn 09I'2C 10I'2C1
21-32 165 (1700) 205 (2100) 210(2150)
33-60 165 (1700) 200(2050) 200(2050)

3.3. PacueTHble CONMPOTHBICHUA (YCWIMsA) pPacTOKCHMIO OETanel JIMHEHHOM
apMaTtypp! (TanpenoB, cko® W Ap.), OpUMeHAEMOH B KOHCTPYKLMAX OIOp,
cllefyeT NnpHHUMAaTh paBHbIMH 0,8 MHHMMANBHOro paspylUaloNEr0 YCHIHA,
rapaitipyemoro mjsa Hux katamoramu BIIO ,,CorosanextpocerbH3onsums’
Munssepro CCCP. IIpu pacuere aTnx pgerasei cne&yer TaKXe YYMThIBATh KO-
buuMeHTR! yCnoBHH pabothl mo no3. 3 T1abn. 447 [1], npeaycMoTpeHHbIe A
pacyeTa OTTAXEK M3 KaHaTOB.

YYET YCIIOBHUH PABOTHI U HABHAUYEHHSI KOHCTPYKIUA

3.4. Ilpn pacuere cTanbHbIX KOHCTPYKUMH M COeQUHEHHH ClleflyeT YYHTBIBAThH
KO3 @QUIIHECHTBI :

HaJIe)KHOCTH I10 Ha3HAYEHHIO 7,, ;

HaJIeKHOCTH v, = 1,3;

yCIOBMi paboThl Y, U pabOTbI COCMHEHHSA 7Yy, .

I[Ipu pacuete cransHpix onop BJI u OPY xo3d¢uumeHT HaIe)KHOCTH O Ha3Ha-
YEHMIO Y, IpUHMMAaeTCA paBHbIM 1,0.

KoadppuimeHT HamexHOCTH 7Y, = 1,3 yUMTHIBaeTCA IIPH pacueTe Ha Npoy-
HOCTb:

PacTAHYTHIX 3JIEMEHTOB M3 YTOJIKOB, NPHKpeIUIAeMbIX OOHOH NMONKO# 0OJI-
TaMM, B MECTaX HX KpeIieHus — o ¢popMyite (6) ;

3JIEMEHTOB C YYeTOM XPYNIKOIO pa3pyLIeHHs — IO dopmyne (118) [1]

Kos¢duinientol ycmoBud paboThl 7y, NPHHMMAIOTCA MO TGl 6 u 44
npun. 4 1].

Ilp pacuere peTaned NMHEHHOM apMaTyphbi, NPUMEHAEMONW B PACTAHYTbIX
MeMEHTaX KOHCTPYKIHH, 1<oa¢cbmmeﬂr Y, criedyeT Ha3HayaTb B COOTBETCTBUH
¢ YKa3aHMAMH no3. 3 1abn. 44* [ 1].

Koa¢pduuueHt ycnoBud paborel ¥y, mo ne3. S Tabm. 6" [ 1] momxeH yuHTbI-
BaThCA TAKXKE IIPH pacyeTe CThIKOBBIX CBAPHBIX COeOUHEHHH 3aTAXEK, OTTAXEK,
TAT, NOOBECOK, BBIIIOJIHEHHBIX U3 IPOKATHOM CTAJIH.
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[Ipn pacuere Ha IMPOYHOCTh PacTAHYTOro mosca no m. 4.20 xo3ddHIUMEHT 7,
onpenensaerca no ¢opmyse (5).

Koatbtbnunemm ycrioBui paboTel coeqMHeHHA 7y, TPHHUMAIOTCA Mo Tabu. 35"
um 15147 1] npu pacuere GOJITOBBIX COCOHHEHMIA.

4. PACYET KOHCTPYKLIMKA U UX IJIEMEHTOB

OBIHE NMO/IOXKEHHUA

4.1. CransHple KOHCTpYKuuMH onop BJI u OPY cinegyer paccuMTbiBaTh Ha
YCTOMUMBOCTb B LIEJIOM; MOMIEXKAT NPOBEPKE TaK)Ke IMIPOYHOCTh H YCTOHYHBOCTD
OTHEJIbHBIX YaCTEH M 3JIEMEHTOB KOHCTPYKIUMH.

B HeoOxomuMpix ciyvasgx (ecnum mo | 1] orpaHHUMBAIOTCA MaKCHMAJIbHBIE
nepOopMaUMK HJIH pacyeT BBHIMOJIHACTCA MO AePOPMHPOBAHHOM CXeMe) HOJIKeH
BBINOJIHATBCA TaKXe pacueT nepemeuicHUH. Cnyvyad, Korga OrpaHHYMBAKOTCA
MaKCHMAaJIbHEIC JedOpPMalMM U HUX NpeliecsibHblie 3HaYEHUA, MPUBEOEHbI B IT. 15.12
[ 1].

4.2. PacueTHbIe CXEMBI H OCHOBHbIE IIPEONOCHUIKHM pacyeTa OOJDKHBI OTPaXkaTh
JEeHCTBUTENbHBIE YCIIOBHUA paboThl CTalBHBIX KOHCTPYKUMH. Pacyer, Kak mpa-
BWJIO, MOXET BBIIOJIHATHCA MO HeaedopMHPOBAHHOH cxeme (0e3 yuyera u3MeHe-
HUS reOMeTPHU KOHCTPYKUMH IIpH QEHCTBUH HArpy3kH). Ilo nepopmMupoBaHHOMH
CXeMe He0OXOIMMO pacCUMThIBATh KOHCTPYKIMH, AedOpMalMd KOTOPBIX CYLile-
CTBEHHO BJIMAIOT HA paclpederieHHe YCHJIMH B 3J1eMEHTaxX, B YACTHOCTH CTOHMKH
OIOp Ha OTTAXKKAX, OJHOCTOEYHBIE CBOOOAHO CTOALUME ONOPbl H3 THYTOro
MHOT'OTPaHHOI'O NPOGMHIIA, ONOPBI C THOKOH (BAaHTOBOH) TpaBepCOH.

4.3. [IpocTpaHCTBEHHBIE pellEeTYaTbIe KOHCTPYKUMH ClIedyeT, KaK HpaBHIIO,
PacCUMTBIBAaTh KaK €IMHbIE NPOCTPAHCTBEHHbIE CUCTEMBI B KOMIUIEKCE C PyHIa-
MEHTaMH M OCHOBaHMeM. lIpu pasgeneHMH NpOCTPaHCTBEHHBIX CUCTEM Ha OTHE]Ib-
Hbl€ IUTOCKHE KOHCTPYKUHMH CHENYyeT YUYMTBIBATh B3aUMOLOCHUCTBUE HMX MEXOY
coOOH ¥ OCHOBAHHEM.

PacueTs! ciieqyeT BBIMOJIHATD, KaK MpaBUIIO, Ha IBM.

[Ipy npoeKTHpPOBaHMH MPOCTPAHCTBEHHBIX CBOOOOHO CTOALIMX AaHKEPHBIX,
YIJIOBBIX M KOHIEBBIX ONOPp C IEPEKPECTHOH pEUIeTKOH, YCTaHABJIMBAECMBIX
Ha pasgernbHble yHIAMEHTbl C BEPTHKAIbHBIMH CTOMKAaMM (rpUOOBHIHbBIE,
CBaiHbie M [p.), PeKOMEHAyeTCA B YPOBHE Bepxa PyHOAMEHTOB NpedycCMaTpH-
BaTh PpAaClNOpKH WiM AuadparMbl JUIA HCKIIIOYEHHA ONOJTHUTE/IbHBIX YCHIIHMH,
BbI3bIBa€MbIX B3aHMHBIMH TepeMeEILIEHUAMH BepXa G yHIAMEHTOB.

[Ipy OTCYTCTBHH PacCloOpOK YCHUIIHA CHeAyeT ONpenesiATh C YYETOM ITHX
nepeMenIeHHH.

B onopax ¢ TpeyronbHOHW, PacCKOCHOH H IIOJIypaCKOCHOH pelUeTKaMH YCTa-
HOBKa pacloOpoOK B YPOBHE BepXa QyHOaMEHTOB oDs3arenbHa [AJIA BCEX THIIOB
OHop.
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4.4.IIpy pacuere onop Ha OTTAXKKAX ClIeAYeT OTTHXKH pPaccMaTpuBaTh Kak
pacTsxumble rHOKMe HMTH. 1A onop, Yy KOTOPHIX BEPXHHE KOHUBI OTTAXEK
Kpendarca Ha BbicoTe He Oomnee 40 M, nONMycKaercs YCWIHA B OTTSDKKaX OIlpe-
JeNATh KaK B OJHOCTOPOHHHX rHOKHMX cBA3AX (He BOCIpHMHMMAOLMX CXXHMAIO-
Me HampsikeHHMsa). HeoOxomMMo yuMTbIBaTh, YTO (PAKTHUECKOE HavyanbHOe
(MOHTaXHOe) HaTAXeHHe OTTSKEK MOXET OINIMYaTbcsd OT NPOEeKTHOro Ha

* 20 %.

4.5. TpyGuareie 311eMEHTBI ONOP OOKHBI ObITH PAaCCUMTAHBI HA PE3OHAHC
B BETPOBOM NOTOKE B COOTBETCTBHH C yKa3aHusaMu 1IN, 7.1 —7.8 [ 8].

4.6. OnTUMH3AUKA MApaMETPOB OMNOP HONIKHA BBINOJHATHECA NMYyTeM IKOHO-
MHMUYECKOI'0 aHaJIi3a COOPYXEHUA B LEIOM, T. €. C YYSTOM pacXOHOB Ha 3aKpen-
JICHUA B OCHOBAaHHH. IJIA NMPOMEXYTOYHHIX OIIOpP ONTUMAJIBHbIE IMapaMerphbl
NOJIXKHBI ONPEOCNATHCA H3 YCIIOBUA MHHHMYMA PacXoa0B Ha e IMHMLY UIHHBI BJL.

IHHEHTPAJIBHO-PACTAHYTBIE U IIEHTPAJIbHO-CKATDBIE JJIEMEHTDI

4.7. Pacyer Ha NPOYHOCYb 3NIEMEHTOB, NMOABEPXEHHBIX UEHTPAIBHOMY pPacTs-
JEeHHI0 HIH CXKATHIO, CJIeAYyeT BBIMONHATE no mn. 5.1 u 5.2 [ 1]. Jns aneMeHTOB,
ocnabiieHHbIX OTBEpCTMAMH, B ¢opMynax (5) u (6) [ 1] nom A, cnepyer
NOHHMATh MEHBbLIYIO W3 IUIOLIAleH CeUeHHA HETTO — MO CeYeHMI0, HOPMAIbBHOMY
K OCH, WIH 110 ,,3ur3ary”’ (4eprt. 1).

Yepr. 1. PacueTHbie CeueHHA HETTO NO CeYeHII0, HOPMAJIbHOMY K OCH, ¥ 1O ,,3Hr3ary”

IIpu onpenesnieHHH pacYeTHOro CONMPOTHUBIIEHUA (YCHIHMA) PACTAKEHHIO CTasib-
HbIX KaHATOB OITAXKeK Ho M. 3.9 [ 1] HeobOxoauMo yuMTbiBaTh KO3IDPUIMEHT
YCIIOBHHI pabOThI OTTSOKEK B COOTBETCTBMM C YKa3aHHAMH I1. 15.4%[ 1].

4.8. Pacyer Ha YCTOHYMBOCTH CIUIOIHHOCTEHYATBIX CXKAaTbiX 3JIEMEHTOB cCiie-
OyeT BBIMOJHATS o nm. 5.3 —5.5 [ 1].

4.9. Cxatbie CTepXXHH H3 OJMHOYHBIX YIONKOB (MosACa M PaCKOChI) HOJXKHBI,
KaK NpaBWIO, pacCUMTBbIBATBCA HA YCTOHUMBOCTD ¢ YUYE€TOM IKCIUEHIPHYHOTIO
NPUWI0XKEHUA NMPOJOJIbHBIX CHII. JIOMYyCKAeTICA pacCUMTHIBATE UX KAaK LIEHT paJIbHO-
CKaTble 3NIEMEHTbl, a 3KCUEHTPUCHUTET YUMTbIBATh NOCPEACTBOM YMHOXXEHHUSA
PacyeTHbIX COKUMAIIUMX YCHWIMH Ha KO3(pQHUHMEHT «,, A NoACA M a4 WA
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packoca. YKa3aHua 110 OnpefesicHUI0 3THX KO3QQHUIMUEHTOB IpHBENEeHHI B
m. 15.10°] 1].

KoappuumeHT a cnexyer yudTbIBaTh OJHOBPEMEHHO ¢ KOIDPHUUHEHTOM 7.

4.10. Ilpu ompeneneHun rubkocted A = [, /1 CKaTbIX H pacmHy‘rblx CTEPX-
HeH H3 OJMHOYHBIX PaBHOMOJNIOYHBIX YTOJIKOB pacyeTHble [UIMHBI [, ¢ YTONIKOB
H MX pajMyCbl MHEpLMHU I CleflyeT NMpPUHMMATh B COOTBETCTBHH C YKa3aHMAMM
m. 6.1 — 6.7 u pa3n. 157[ 1].

Psan cnyvaeB, He OTpaXKeHHbIX B | 1], nmpuBedeH B T1abn. 6 1 Ha uepr. 2 (Ha
CXeMaxX y3JIbl KpeIUIEHHA pElIeTKH K MOACAM B CMEXHBIX [PAHSX COBMELLEHbI) .

Tabnuuga 6

JNeMEHTRI ONop

[losica o yepT. 2,2 —0 Lmin
PacKoOChI:
o uepT. 2,4, 2, 0 (packockl P, U P,) 'min
1o 4epT. 2, 6, 8; 4epT: 2, 2, O (packoc P,) I,
Pacnopxu:
1o 4epT. 2, 4, 6, 2, 0 "min
o 4epT. 2, 8 bmin

I1puMeuaHH e IlpuBedcHHEIC peKOMeHOAUMH 110 OIIpeResieHHIO [ ef 1 I VI pacKo-
COB IIO 4YepT. 2, 8 OTHOCATCA K CIIyvalo, KOrma ofMH packoC CaT, a Apyroi pacTAHyT.

[Ipy npHKpeIUIeHMH PacKOCOB C NMOMOIIBI0 (PAacOHOK KOIDDHLUHMEHThI pac-
YyeTHOM IJIMHBI PAacKOCOB HeoOXOOMMO olpedenATb NO MpuUMed. 2 K TaOI. 15*
[ 1].

Jins 3neMEHTOB IUTIpEHTeNled pacueTHbie JUIHHBI [, M PayChl MHEPLUMH i
crielyeT ONpeaenATh KaK ISt OCHOBHBIX PaCKOCOB.

4.11. PacueTHpie JIMHBI AMATOHAIBHBIX NEPECEKANOIMUXCA 3IIEMEHTOB [IHa-
¢dparMbpl U3 OOMHOUYHBIX YTOJIKOB, €CIIH OOHH 3NIeMEHT CXarT, a J:prroﬁ pacr-
HYT, IPUHUMAIOTCA PaBHBIMH MOJIOBHHE JUIMHbI [HATOHANH, 2 PacUeTHHIH pafuyc
MHEPUHH [ = [, 0,.

Ecniu 00a 31ieMeHTa ¢XKaThi, pacyeTHasA [JIMHA paBHa MNOJIHOH [JIMHE IJIEMEHTA,
ai=I,

4.12. l'Ipu ONpelieNICHHH pPacuYeTHbIX [JIMH 3JIEMEHTOB PELUETKH OMNOp M3
OJMHOYHBIX PaBHOIMOJIOYHBIX YrOJIKOB M HMX pacyeTHbIX paJMyCOB HHEDIHH B
ClIyuasix, H¢ paccMOTpeHHbiX B 1. 4.10 ¥ 4.11, HeoOXOAMMO YUMTbHIBaTb Cie-
AYIOILHE YCIIOBHA .

eclii CTep)KeHb 3aKpeljieH TOJIBKO I10 KOHLAM, pacueTHad [jIMHa IpHHUMA-
eTCs paBHOH reOMETpPHYECKOH, a paCYETHBIA pafHyC HHEPpIMHU | = I, ;
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Yepr. 2. CXeMbl LUNMPEHTENLHON peIUETKH

@ — C pacKpeIUieHHEeM packocCa U3 IVTOCKOCTU I'paHH CpelHed YacTH omnophl; 6 — 0e3 pacKpeIwIeHHs packoca H3 INTOCKOCTH I'PaHH Cpen-
Helt yacTv oriopbl, 6 — Ge3 auadparMel B CpefiHeit yacTH onopbl; 2 — ¢ pomOuueckoif peuleryaToit AHadpparmoit B HUXKHEH 4aCTH ONOPbI;
0 — ¢ TpeyronsHo#t peuieryatoi Auadpparmoit B HHOXKHER 4aCTH OIOPHI



€CIIM CTepXXKeHb HMEET MpPOMEXYTOuHble 3aKpelUleHMA, NpelNATCTBYIOLIHE
NEepEMEILICHUAM 3AKPEIUIAEMBIX TOYEK B IUIOCKOCTH KaK OJHOH, TAK M BTOPOH
MOJIKH, pacyeTHas IMHA NPHHHUMAEICA PABHOH MaKCHMAJIBHOMY pacCTOAHHIO
MEX/Y 3aKpeIUICHHAMM, & PaCYETHDIH PajiuyC HHEPIMHU | = i), ;0 ;

€CIIH NMPOMEXYTOYHBbIE 33aKpeIVICHUsA NpeNATCTBYIOT IepeMelleHHAM 3aKpen-
JIAEMBIX TOYEK TOJNBKO B,TUIOCKOCTH OOHOH NMOJIKM, pacueTHasA [JIMHA NPHHHMa-
eICA paBHOH paccroa}mm MEXy KOHUEBbHIMH 3aKpelUICHUAMH, a pacueTHBIH
pafiyC HHEPIHMH | = I, ;

€CIM OJIHO IIPOMEXYTOYHOE 3aKpeIUvieHHe NpPenATCTBYeT NepeMelleHHI0 B
IUIOCKOCTH TOJIBKO OJHOM NOJIKH M JENMT 3aKpelulsieMbId CTepXKeHb Ha YYaCTKH
HEepaBHOH [UIHHbl, HEOOXOOMMO BbBINOJIHKTD [BE IMPOBEPKH YCTOHUHBOCTH
CTePXKHA :

a) B IWIOCKOCTH HEpPacKpEIUICHHOH MOJIKH, MPUHMMAanA PacueTHYIO JUIHHY paB-
HOM pacCTOAHHMI0O MeXAY KOHLUECBBbIMH 3aKpeIUICHUAMH, NPH ITOM pPacYeTHHIH
parmMyc HHepIMH [ = |

0) Ha HHe, paBHOH MaKCHMA/IbHOMY PpacCTOAHKI0O OT NPOMEXYTOUHOro
3aKpeIUICHHA OO0 KOHIEBOro, MPH 3TOM PACYCTHBIH PAJHYC HHEPIHH [ = ip, ;) .

4.13. [lpenenbuble (MakCHManbHble) THOKOCTH CXATbIX 3JIEMEHTOB IpHBe-
geHsl B Tabm. 19%[ 1]. Hpenenhume TMOKOCTH PAaCTAHYTBIX 3/IEMEHTOB He
JIOJIKHBI MPEBbILLIATh 3HAYEHMH, IpUBeMIeHHbIX B Ta6m. 20™[ 1].

4.14. Pacuer Ha yCTOMYMBOCTb COCTABHBIX CXKAThIX CTep)KHEH, BeTBH KOTOPBIX
COCIMHEHbI IUTAaHKAMM WIH pellleTKaMH, ciefdyeT BbHIONHATh Mo mn. 5.6 [ 1].
IIpu 3TOM HauOosbLuaA rHOKOCTh BCErOo CTEPXKHA A INA CeYeHHH THNOB 2 M 3,
BxoasAwasas B ¢opMyinbl Tabn. 7 [ 1], BHIYMCIACTCA B COOTBETCIBHH ¢ yKa3a-
HusME 1. 15.5 [ 1]. Iina cevenusa Tuma 1 rubkocts A, MOXeT ObiTh HaHJeHa
no popmyne (149) [ 1], roe b — paccrosiHue Mexay oc;mm I-I nosicos.

IIIsL COCTaBHBIX CTepXKHeH CTyleHYaro-nepeMeHHOro ceueHHs, BETBH KOTO-
PhIX COeMMHEHBI IUTAaHKaMM, 3HaUEHHA BeMMUMH X, A, A3z, a TaKxe n, n,,
n,, n3, sxogaumx B dopmynsr (14) —(18) 1aGn.7 [ 1], cnegyert ompenensars
IISi Ka)XEOTO YYacTKa NMOCTOAHHOIO CEYEHHsA M B pacyeT BBOOHTb MaKCHMAJib-
Hble U3 3THX 3HAYCHHH.

[Ipn coemuHeHMH BeTBeH peliueTkamu B ¢opmynax (20)—(22) ta6n.7 [ 1]

, A ( % 4 X2 ) H O, 24 TaKXXe CJie-
Ag, Adl Adz 344
ayeT NPHHMMATh MaKCHMAJIbHBIMM H3 3HAUCHHH, OMNpeOeIeHHBIX IA YYaCTKOB
NOCTOAHHOI'C CEYESHUA.

4.15. Pacuer COCTaBHBIX 3JIEMEHTOB M3 YIOJIKOB, LIBEJUIEPOB M T. II., COCOH-
HEHHbIX BIUIOTHYIO WIH Yepe3 NPOKIIaAKH, CleayeT BpIIOJIHATS o 1. 5.7 [ 1].

4.16. PacueT coeaMHHTENIbHBIX 3JIEMEHTOB (IUIaHOK, pemermc) LIeHT paJyIbHO-
CKATBIX COCTABHBIX CTEPXKHEl JOJKeH BhIMOMHAThCA no mn. 5.8—5.10 [ 1].

4.17. Pacuer cTrep)kHeH, IpeOHA3HAYeHHBIX [UIA YMeEHbIICHUA pacuYeTHOH
JUTHHBI CXATBIX IEMEHTOB, ClIefyeT BhUIONHATH o 1. 5.11 [ 1].

SHAUCHHA CJlaracMbix &
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PACHET J3JIEMEHTOB. NOABEPXKEHHbLIX JEWUCTBHIO
OCEBOH CHJIblI C U3rHBOM

4.18. Pacuet Ha NMpPOYHOCTb BHELUEHTPEHHO CXAThIX, CKATO-U3rubaeMbiX, BHeE-
HEHTPEHHO PacTAHYTBIX U pacTAHYTO-U3rdH0aeMbIX CIUTOIUHOCTEHYATbIX 3JIEMEH-
TOB [IOJKEH BBITOJTHATBCA MO M. 5.2475.25 u 5.28 | 1].

4.19. JneMeHTbl M3 OJMHOYHBIX YrONKOB (IOfAcCa TpaBepc, CTOEK M [Ap.), K
KOTOPbIM IIPUMBIKAKT pacKoChl, JOJIX)XKHbl PacCYUTHIBATHCA Ha IMPOYHOCTH ¢
YYeTOM H3THDaIUX MOMEHTOB OT BHEUEHTPEHHOIO NPUIOXEHHUA COCTABIIANO-
ILMX YCHIIMKM B packocax NV, ,, HalpaBJjIEHHbIX BJAOJb OCH Mosca. Hpu Kpemne-
HMM pPacKOCOB Ha CBApKe pacueT BBHIIOJNHACTICA KaK pacTAHyTO- WIH CXaTo-
U3rudaemMpiX IJIEMEHTOB OTHOCUTEJIBHO [IJIaBHBIX UEHTPAIIBHBIX OCEH CeyeHUsd
OpyTTO.

[Ipy OONTOBBIX COEOMHEHUAX PpacueT HOJKEH BBIIOJMHATHCA IO CEYECHUIO
HeTTO. Ilpn pacueTe MOXXHO IOJIB30BATHCA Cclenywulen ¢GOpMYJIOH, HUCKIIIO-
YalOLlleH HEOODXOOMMOCTh OIpeHdesIeHUs IMMOJOXKEHUA TJIaBHBIX LIEHTPaJIbHBIX
OCEH CEeUECHUs, OCNabIeHHOro OTBEPCTUAMH, U MOMEHTOB HHEPUMH CEYCHUS
HETTO OTHOCUTEJIBHO 3TUX OCEH:

Mxn (Iynyi -1 xf)+ Myn(]xnxi o Ix

Xn, yn

I I.. — IZ2 Y’
xntyn Xn, yn (1)

N .
g = . 4 n,ynyf) QR
An

r/ie N — HOpMaJibHasA CWia B paCCMaTPUBAEMOM CEUEHMM ;

A, — MEHBUIAA H3 IJOIMALEH HETTO YroJIKa — II0 CEUEHHMIO,
HOpMaJbHOMY K OCH Iosca, WIH MO ,,3Ur3ary’ (cm.
uepT. 1) ;

M. ,M, 6 — u3drubamoime MOMEHTbI OTHOCHTENIBHO OCEHM X, H V, OT
BHEUECHTPEHHOIO MPWIOXKEHUA YCWIUH, INepelaBaeMbiX
PaCKOCaMH, B CEYCHUH, MPUMBIKAWLIEM K Y3]1y CO CTO-
POHbI pacCMaTpUBAEMOM IaHEIH;
Iyns {yns Ixp, yn — MOMEHTbI HHEPLMM CEYEHHS HETTO YrojKa, HOPMANBHOTO
K ero npoponsHoit ocu | Iy, [, — MOMEHTbI HHepLUH
OTHOCHTENIBHO OCeH X,, V,; Iy, ,, — LEHTPOOEXKHBIM
MOMEHT WHEpLMM; OCH X, H V, INPOXOJAT Yepe3 LEHTp
TAXECTHM CeUYCHHUA HETTO MNapajuleJIbHO II0jIKaM YToJKa

(uept. 3) | ;
X: V; —— KOOpIMHATbl TOYKH, B KOTOPOH ONPEHENIANTCA HaipA-
)KEHUA B OCAX X, H V,;
R, — pacueTHO€ CONPOTHBJIEHHE.

3a MONOXMTENbHOE HalpaBjieHHe OCeH X, U YV, MPUHATO HalpaBjeHHEe OT
OOYILKA K NEPhAM.

[Ipy onpepenenun momeHtoB M,, u M,, B paccMaTpuBacMOM CEYECHWH
clieflyeT YUMTbIBaTb pacnpeldellcHUe Y3JI0BOr0 MOMEHTa MeXIY CMeXHbIMH
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NMaHeNnsAMH, KOTOpOoe NPHHHMAETCA II0 3aKOHY pacnpefeneHMA MOMeEHTa Haj
ONOPOH B ABYXIIPOJTIETHOH Hepa3pe3HoH Oanke (YepT. 4):

Mxn —_— kEde’ex}; Myn - kZde]ey}, (2)
roe K — pomna y3noBOro MOMeHTa, BOCIpHHUMaeMas MaHenblo, K KOTO-

POH OTHOCHTCA pacCMaTpUBAEMoOeE CeueHHe;
€yj» €yj — KOOPIMHATHI MPUIIOXKEHHA CHIIBI IV, 7; B OCAX X, H ).

" tyn

Yo

|t>:»

O

UEHMD MANCECIIU COVENUR
HEMIMO Yeonna

NWANNNNNANNNNNN SR S CSNNNN NN
NANNNANANANNNL L ROOSANINNNNNY

(Y]
< An
/. <ol S
//////mm-mm Xe
A7, R R /A SIS, X,
oley
Cor |

Yepr. 3. K pacuery yroaka, ocnabaenHoro orsepcTuaMu. Ilonoxerne KOOPARHATHLIX OCel

Nma
M
Yepr. 4. CxeMbl pacnipeaene- My
HHA  y3J0BBIX MOMEHTOB M,
NOACA MeXay CMEeXHbIMH
naHenAMH

a — o0e naHeJIM NPOMEXYTOY-
Hble, O — oOHa K3 INaHeneHl
HH)KHASA

19



Bece senuumnnt (N, M, M,,, x; y;) nopcrasnsorcs B popmyny (1) co
CBOHMMH 3HAKaMH.

[IpononbHad cuna /N CUMTAETCA MOJIOXUTENIbHOH, €CJIM OHa BBI3bIBaeT PacTi-
*eHHe. MomeHT M, , Wik M,, TONOXHUTENEH, ECIIH OH CHHMMAET OOYILOK.

3Hak uamﬁammero Momeﬂra OyZeT aBTOMAaTHYECKH YUYTE€H, €CNU B GOpMyny
(2) Benmumhbi NV, 4;, €, €,,; IOACTABKTH CO CBOMMM 3HAKAMH, NPH 3TOM CHIIa
N,y gj CUATAETCA MOJIOXKMTE/ILHOH, €C/IM OHa HanpaBjieHa OT MaHelH, K KOTOPOH

n
OTHOCHTCA pacCMaTpUBaeMoe CeueHHe.

3HaueHus N U N, ;; HOMKHBI IPUHUMATBCA TIPH OTHOM H TOM e COYETaHUH

HArpy3okK, IeHCTBYIOWHK X Ha ONOpY.
[HeHTpobexxHpIH MOMEHT MHEepLMHU Ixn yn MOXeT ObITh oOIpelesieH IO

npubnKKeHHOH popmyrie
I = —abd,, 3)

xn, yn

rie a, b — KOOPOMHATBHI LUEHTpaA TAXKECTH CEYCHHMA HETTO OTHOCHTEJIBHO OCEH
X2 K Y, (CM.uepr. 3);
A, — IUIOLIAJb HETTO CeYeHMsi, HOPMaAIBHOTO K OCH Mosica.
IIpu pacyere MPOYHOCTH MOACOB CTOEK M TpaBepC, a TAKXKe JAPYTHX IJIEMEH-
TOB, OCNaONeHHbIX OTBEPCTHAMM, B MeCTax INPHUKpEIUIEHHA K HHUM pacKoCOB
K03} PHLUHMEHT YCIOBHH paboThl 7Y, NpHHUMAETCA paBHbIM 1,0.

4.20. B KOHCTpYKUMAX M3 OIMHOYHBIX YIOJIKOB C He€ COBMEULICHHbIMH B
CMEXHBIX TIpaHAX Yy3JIaMH KpEIUIeHHSA pacxocon npn onHHaKoBoﬁ ITOr OHHOH

KECTKOCTH NMPHUMBIKAIOLMX K Y1y nadeneu [, /1 m—1/lm_1 Uy
MOMEHT HHEpUMH yrojka; [/, — CM. uepr. 9*[ 1]1), T.e. Korna Y3110BOH MOMEHT

oT cwibl N, ; pacnpenenaerca NOPOBHY MeXIYy NPUMBIKAIOUIMMH K Y3J1y NaHe-
JIAMH, pacyeT pacTAHYTOro IMOACa Ha NMPOYHOCTb HONMYCKaeTCA IMPOU3BOOMTD 110

dbopmyine

N
m
y < Ry, (4)
n
rae N, — MakCHMajibHOE M3 YCHJIHH B IOsicé B MPHMBIKAIOIHKX K y3ITy
NaHeJAX;
0,95k, ]
Ye= —— = —————, ()
. Mg 10¢2 (¢ — 0,24)
Ky + ———
Nm
- C 5
rAe ¢ = —— — OTHOCHTENbHBIH IKCHEHTPHCHTET MPWIOXKECHAA CHIbl (OTHO-
b CHTEJIBHO 00YLIKA NOSACHOrO YrojIKa) ;
Nypyqg — COCTaBNAILAA YCHIIHHA B pacKocax, MPpUMBIKAIOWHKX K Y3y,

HalpaBsjIecHHasA BJOIb OCH MNosfAca (NpHHUMAaETCA 31eCh CO
3HAKOM ,,IUTIC”) ;
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€, — PpacCrofiHMe Mo MoJiKe MOSACHOrO yronka oT obylluKa A0 OCH
OTBEPCTHSA, HA KOTOpO€ LHECHTPUPYIOTCA PaCKOCHI;
b — LMpHHA MOJIKM MOACHOIO YrojKa.

QopMmynol (5) momyckaeTrcs I0J1b30BaThCA, €CIIH BBHITMIOJTHAITCA YCIOBHA :

0,6 2 ¢c =2 04; d < 0,27; N < 0,5 (6)
b ’ N ’
rae d — [uaMeTp OTBEpPCTHA.

4.21. dneMeHTbl, NOOBEPXKEHHbIE CXKATHI0O H HM3ru6y B OJHOH M3 IJIaBHBIX

INIOCKOCTEH, AOJXKHBI MPOBEPATHCA Ha OOIYyI0 YCTOHUMBOCTh KaK B INTOCKOCTH,
TaK H U3 ITIOCKOCTH M3ruba.

B CKBO3HBIX CTepXHAX, BETBH KOTOPHIX COEIHHEHB! pellleTKaMH HITH IUTaHKa-
MH, JOJDKHA TaKKe NPOBEPATHCA YCTOHUMBOCTD OTAECNBHBIX BETBEH.

4.22. Pacuer Ha oOLIyI0 YCTOHYMBOCTD B IDIOCKOCTH M3ru0a J0jKeH BBIIOJI-
HATBCA 1O NI 5.27,5.29 1 5.32 [ 1]. Jina paBHOCTOPOHHMX TPEeXTPaHHBIX CTEPXK-
HEH CKBO3HOTO CEYeHUs IKCHEHTPHCHUTET PaCCUUTHIBAECTCA COTrJIACHO yKa3aHHAM

m 15.6 [ 1]. IIpu pacuere cTepxcHeil CKBO3HOrO CeYeHHs MO . 5.27 3HaueHue
31ccueHTpucheTa B cnyuae GOJITOBBIX COeOUHEHHH CliedyeT YMHOXaTb Ha K03¢-
¢ument 1,2 (cm. 1. 15.7 [ 1]).

IIpu omnpeneneHUH OTHOCHTENBHOrO 3IKCUHEHTpHCHTETa mO dopmyne (53)
[ 1] MoMeHT uHepuuu ceueHHMs | MPHHHUMAETCA PABHBIM PACYETHOMY MOMEHTY
HHepUMH [ ;, yuMTHIBalomieMy MOJATIIHBOCTb pelleTKH, KOTOPbIH OoNpeienseTca

no ¢popmyne
Al (7)

rme A — miomamb ceueHUA CTepXKHA (CyMMapHas IUIOIaab CeYeHUs NMOSACOB) ;
| — JIIMHA CTEPXHA,
M — KO3IDPHUUHEHT pacueTHOU MIHHBI,
Nes — TpHBefieHHas TIWOKOCTh CTepXH:A, ONpeaenAeMas MO dbopMynaM
Tabn. 7 [ 1] c yuyetom ykazanum . 15.5 [ 1].

Pacuer Ha o6uIYI0 YCTOMUMBOCTD U3 ITTOCKOCTH U3THOa BBIMOIHACTCA COITIACHO
m. 5.30 - 5.32 [ 1].

[Ipn pacuere mnpuBeOeHHOH I'HOKOCTH COCTABHBIX CTEPXXHEH CTYINEeHYaTO-Mepe-
MeHHOro ceueHMa no c¢opmynaM T1abm.7 [ 1] cnemyeT pyKOBOACTBOBAThCA
TaK)Xe YKa3aHuAMHU 11. 4.14.

4.23. [IpoBepKa OTHEIBHBIX BeTBeH BHELCHTPEHHO CXXaThiX CKBO3HBIX CTEPXK-
Hed C pelleTKaMH M IUIaHKaMM BBITNIONIHAETCA B COOTBETCTBHH C YKa3aHMsAMH
m 5.33 [1] ¢ yueToM MNONOJHMTEIBHOrO YCHUIIMS B BETBAX OT H3rubdarwiuero
MOMEHTA.

InA MmWapHUPHO OMEPTHIX CTOEK ONMOp Ha OTTAXKKAX IMOCTOSAHHOrO CeYeHHA
3rnbaroMi MOMEHT M MNMOMNepeyHass CWIA OJDKHBI ONpendenATbCA MO Hedop-
MHpOBaHHOM cxeMme Mo m. 15.8 [ 1]. IIpn 3TOM pacuyeTHbIA MOMEHT HHEpPLMH
I, momnepeyHoro ceyeHus onpeaenserca no popmyne (7).
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I8 CToeK mNepeMeHHOIrO ceYeHMA pacyeT ClieayeT BBIIIOJHATh MO Aedop-
MHPOBAHHOM c¢xeme IO 1. 4.24.

4.24. [Ipu pacuere nmo OepOpMHUPOBAHHOM CXEME CTOeK, NMOKa3aHHbIX Ha
uepT. S M 6, CTOHKA pPaCCMATpPHBACTCA KAaK CTepxeHb KYCOYHO-MOCTOAHHOIQ
CeYeHHs, COCTOAUIMH M3 N y4yacTKOB. Bce BHellHue Harpy3ku P ) N 4
M (D MpUBeeHbI K IPaHULIAM y4acTKOB (y3/1aM).

)
M " @ @

S .
M —
J - ™~ M:
(1] - - hs
N o] "E
l
e .-.- >
Ni —
) —
3 —
) -
$——— -] i
' —
= o
I E
1 |
H
—
—
—
_ —
’ — —
. 7
© —
. y,
- 7

YepT. 5. NaphupHo onepra’s CToOHKA KYCOYHO-TIOCTOAHHOrO cedeHusi. Cxema HATPY3IOK M
BHYTPEHHHX ycHnni
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YepT. 6. YNpyro 3auieMIeHHaA B OCHOBAHHH CTOHKA KYCOYHO-MOCTOAHHOTO CeYeHH .
Cxema Harpy30K M BHYTPEHHHX YCHJIMIA

[llapHUpHO oOnNEpTBIM CTepxkeHb (CM. 4YepT. S) IMpenacTaBnsAeT pacyeTHY1o
CXeMY CTOMKH ONOpPbI Ha OTTsDKKAX, YIPYro 3alieMIeHHbIi B OCHOBAaHUH CTep-
XEHb (CM. YepT. 6) — pacyeTHYH CXeMYy CTOMKH CBOOOJHO CTOMILIEH OTIOPBI.

Pacuer ymoOHO BBIIOJHATH METOOAOM ,IPOTOHKH B TpH 3rana. Ha mepBbix
[IBYX 3Tanax NnoclnefoBaTeNibHO WA Y310B I = 1,2, . .., n onpenensiroTrCa U3ru-
BGatome MOMEHTH M; W M] B CeueHUSX HMXKE M BbIILE Y37a i M YIJIbl MOBOPOTA
Y; ceueHUM I IO popMyiam:

M; = an:T—l — 0;9i_ — € (8)
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M =M -MW . 9)

li
,’o. = Y: <+ M+_ + M:— + A -4 10
i i—1 2E1i(:1 i) Pt (10)
B dopmynax (8)—-(10):
3-2a;
ai p—r —-.—._--..__—-! ; (ll)
Q;
r
&;
r1. . NT
¢ = Ll + Auli (13)
&
NT 12
= 1+ L (14)
o 6E1,
rae [; — INIMHA [-r0 Y4YacTKa, paclmoJIOXEeHHOro MexXay y3namu | — 1

Hi;
Qf , N/ — mnonepeuHas u HOpPMaJlbHaA CHIbl Ha i-M YYacTKe, OIpeleseH-
Hbl¢ 1O Hee(OPMHUPOBAHHOH CXEME;
I; — MOMEHT HHEPLHMH I-TO y4acTKa;

Af,; — NpHpalleHHe CTPEJIKH HayaIbHOTO MCKPHBJIEHHSA CTOMKHM Ha
I-M yYacTKe;

Ay,; — NpHpalleHHe Yyria MNOoBOpOTa HAYaJIbHOTO HCKPHBIIEHMA Ha
I-M YYacCTKe;

Af,,-"—‘—l— [sin ik — sin ‘HE,*_.I] (cMm. uepT. 5); (15)
750 / l
. I .
Af ;= —-%- — [sin m& ~-sin mei- l:l(CM. yepT. 6) ; (16)
200 750 [ /
A, = T [cos ik — Cos 175,-_1] (cM™. uepr. 5); (17)
750 [ [
i n&; mE;
A\Oﬁ O e —— [CQS _g!_. — COS sl- l:| (CM. 1epT. 6) R (18)
750 ' l
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roe §; =1, +...+[; — paccrosHHe OT y3na 0 0o y3na I, Ipu 3ToM &, = 0.

Iina crepkHel CKBO3HOTO CeYeHHA MOMEHT MHEDPIMH /-0 YYacTKa /; MpHHH-
MAeTCAd paBHbIM PACYeTHOMY MOMEHTy MHepuMM [;;, KOTODBIH OIpeleNnsaercs
no dopmyie

P u?
szef |

Idf:'Af (19)

roe A; — IUIOLARb CEYEHHA i-r0 yYacTKa CTEpKHA;
B — xo3dpPuimenT, paBHbId 1,0 npu cBapHBIX ¥ 1,2 npu GONTOBBLIX CO-
eIHHEHUX.
Ocranpibie 0003HaYeHHA — ¢M. 11. 4.22.

Yeumua Q7 u N, B dopmynax (12)—(14) moymkHbI NPHHAMATBCA C YIETOM
3HakoB. I10JI0XXHTeNbHbIE HaNpaBlieHHs BHYTPEHHHX YCHIMH A7 i-TO y4acIKa
MIOKa3aHbl Ha YepT. /.

Yepr. 7. lonoxurenbublie Hampasie-
HUS BHYTPEHHMX YCHWIHH

Qopmynel (8) — (10) onpenensror u3rnGawoume MOMEHTHI H YriIbl IOBOPO-
T4 CEYCHHH B y3j1€ [ 4Yepe3 COOTBETCTBYIOLLHE BEIMYMHBI B y3ie i—1. Il 1010
yTOOEl HayaThp pacueT, HEOOXOOMMO Ha MNepBbIX ABYX 3Tallax 3amaTbCA 3Haye-

HUAMH M@y , oty Mog), Porz) (HIDKHHMEA HHOEKC B cCkOGKax 0603HauaeT HOMep
JTana pacyeTa).
JTH BEJIMYMHDBI IPUHUMAIOTCA CEeAYIOLIMMH:

cxema Ha uepT. S: My =My =0; ¢y, Po(z) — NPOUIBOIIbHBIE 3HaYe-

HUSA, TIPUYEM Yo (1) F Po(2) (HaanMep, Yo (1)“ 0, vo(2) = 001 pan) ;
cxemMa Ha uepT. 6: M, 0(!)* My, IIpOU3BOJIbLHBIE 3HAUECHHMA, IIPpUYEM

My oy F Mo (Hanpumep, My (;y = 0, My ;)= 200 kH.M) ;
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Yo{1) = M o) ¥ > 50*6(2) — MB(:)E >

rae ¢ — KO3gPHUIUHEHT MOJATIHBOCTH 33[IeJIKH B OCHOBAHWH, PaBHBIH YTIIy
[I0OBOpOTA, pajd, 0T EAHHWUYHOIO MOMEHTA.

Pe3ynbTaToM pacueTa Ha NEPBLIX OBYX 3Talax ABJIAITCA 3HAYCHUS MOMEH-
0B M" n() M M'. . IUIA y371a 1, COOTBETCTBYIOLIHE 33aJaHHbIM IapaMeTpaM B HY-

n(2)
JIEBOM Y3ie.
dakTHueckHe 3HAUEHMA NapaMeTPOB B HYJIEBOM Y3IIe OIpeHesIA0TCA No Clie-

OYIOLUM GOpMYyTiam:

CXEMa Ha uepT. 5:

May (#o(2)— o )

My =0; 0o =¢oq) *- ; (20)
M(l)‘wu}
CX€eMa Ha yepT. 6:
M, (Mg — M,
My =My + M_W)); Yo =M, 7. (21)

My~ Mg

Ucnonb3ysa 3Hauenus My M ¢, Ha TpETbEM IJTale pacyeTa Mo HopMyliam
(8) — (10) ompepensarrca dpakTHUeCKHe U3rubaroue MOMEHTHI M YIIIbl NIOBO-
pOTa Mo AeHOPMHUPOBAHHOM CXEME.

[Ipupamienna nporuGoB Af; W mnporuObi f; y3710B ONpeHelAnTca IO
dbopMmynam:

L 2M_ | +M;); (22)

Afi= i lit Al +

ff=f}'—1 +&ff' (23)

Pacuetst ygoGHO BHINONHATE B T20/MuHOM ¢dopme (CM. NpUMeEpHI pacuera
4u5).

4.25. U3noxenHaa B 1. 4.24 MeTOOMKA pacyera OCHOBAHA Ha KYCOYHO-TMHEH-
HOH aImMpPOKCHMALMHU 3IIpbl MOMEHTOB B O1e(OPMUPOBAHHOM COCTOSHMM. Eciu
YMCIIO YYaCTKOB He MeHee MATH, TaKas allpOKCHMAIMA NMPAKTHUYECKH IPHBO-
IMT K IIpeHeOpe)KUMO MaJIOH MOTPELLHOCTH.

4.26. Pacyer Ha YCTOHUMBOCTh CIUIOLLIHOCTEHYATHIX CTEPXHEH, IOIABEPIKEH-

HBIX CXKaTUI0 U M3rHby B IBYX IVIaBHBIX IUIOCKOCTAX, ClEedyeT BBUIOJIHATH IIO
m 5.34 {1].
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CKBO3HbIE CTEPXXHH, COCTOSALIME M3 IBYX CIUVIOIIHOCTEHYaThbIX BETBEH M IOM-
Bep)KCHHbIE CKAaTHIO H H3ruby B 006eHX IJlaBHBIX IUIOCKOCTAX, HEOOXOOUMO IIpO-
BEPATH Ha YCTOHUUBOCTD Io 11. 5.35 [1].

4.27. IIpu pacuere CTOEK OIOP Ha OTTAXKAX, COCTOALIMX U3 YEThIpEX BETBEH,
B peXumMe ,,KOCOro BeTpa’ BETPOBaA Harpy3ka pacKJIadpIBaeTCA IO IJ1aBHbIM
IDIOCKOCTAM. M3rH0 B OBYX INIaBHBIX TUIOCKOCTAX pacCMaTpHBACTCA HE3aBUCH-
MO, OONMONHUTENLHBIE YCHIIMA B BETBAX OT HM3ruGaloumx MOMEHTOB CYMMM-
pPYIOTCH.

M3rnbaroiue MOMEHTBI B KaXXIOH M3 IJIABHBIX IUIOCKOCTCH HOJIXKHBI OIpe-
NenaThcA no gepopMupoBaHHOM cxeMe (cM. I. 4.24). HavanpHoe UCKpHBIIEHHE
CTOMKH YYMTHIBACTCA IpPH pacuere MOMEHTOB TOJIBKO B OJTHOH M3 I'JIaBHBIX IUIOC-
KOCTEH, B KOTOpOH H3rubarumu MOMEHT o HeoedOpMHPOBAHHOW CXeMe MaK-
CUMAJIEH.

4.28. PacueT cOeNMHHTENBHBIX IUIAHOK WIH pelIeTOK CKBO3HbIX BHELEHTpPEH-
HO CXaThIX (CxkaTo-M3rubGaeMbIX) CTep)KHe#d CiieAyeT BBIUIOIHATH IO mn. 5.9 u
5.10 {1] Ha 60nbIIyI0 H3 ABYX MOMEpEYHBIX cU @ H Ofic (€ — daxTHuecka,
Qfic — YCIOBHas MoNepeyHast CUIa, BbrMCigemas 1o 1. 5.8(1]) .

JInA 1MapHUPHO ONMEPTHIX CTOEK OIOP HAa OTTSXKKAX NMOCTOSAHHOIO CEYEHHA
dakTHUECKana nonepeyHas cwia  onpenensercd B COOTBETCTBHU C YKa3aHHAMH
im 15.9 [1].

Inst cToeK INepeMeHHOro ceueHHMs dakTUuecKasa MnonepeyHass cwia () Ha
i-M y4acTKe CTOMKH, paclOJIOXEHHOM Mexly y3iaMH i—1 u i (cM. uepT. S ¥ 6),
MPHHUMAETCA paBHOH MaKCHMaJIbHOH (1o abGCOMIOTHOH BETHYMHE) H3 OBYX CHII

QinQ;
0,=0%+ N'siny; ; (24)

Q;_ 1 Q: +N?Sin‘pf—1 ’ (25)

Q7 N7, — MCHepeuis u Hopmallbhad CHIIbI Ha I-M V4yacTKe, ONpeneseH-
©7° 1 ypie no HemedhOPMHUPOBAHHOM CXEME;
@; — YTOIl NMOBOPOTA CCYECHMA B y3ne [, OMpeNeneHHbIH B COOTBET-
CTBHH C YKa3aHUAMH 11. 4.24.

rue

[Ipumepsl pacuera

Mpumep 1 (x 1. 4.19). HpoBepka NPOYHOCTH PACTAHYTOIO MOACa NPH OIHO-
6onToBOM KpeivieHHH packocoB (4epT. 3)

Ha uept. 8, @ npeactasneH orcex onopol BJL. [Tosca BeillonHeHbl U3 paBHOMO-
noyYHoro yrojika 110Xx7.

B y3ne 3 npoBepAETCA Ha IPOYHOCTh PACTAHYTHIM NOAC B ceyeHUAX [—1 u 2-2

(ueprT. 8, 6).
HopmarnbHble CWIbI B CMeXHBIX MaHenax 2-3u 3—4: N, =250 kH,N,, | =

= 230 xH.
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Yepr. 8. K npumepy pacyera 1

4 — cxema OTCeKa omopbl; 6 — y3en 3; I — TouKa NPUIOKEHHS CHNBl Nyyd,; 2 — ToYKa
MPUIIOXKEHHA CHIIBI Vg, ; 5 — UEHTP TAXKeCTH CeYCHHA HETTO
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CocraBisonme yCWiIni, HepefaBaeMbIX paCKOCaMH Ha NMOJIKH NOACHOTO yrosn-
Ka BIOJIb €ro OCU B COOTBETCTBHH C MPAaBHJIOM 3HAKOB, H3MOXEHHLIM B 11, 4.19,
PaBHbI ;

B ceyenuu /-1 N, , =30kH; N, ;, = —10kH;

B ceyeHun 2-2 N, ; =—-30kH; N, 5, = 10 xH.
PacTaruBaioime yCHIHA B CEUCHUAX 1-—1 H2-2:

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

Xapamepncrmcu CeYeHUA MOSACHOIO yToJIKa 110X7 6pytro (mo I'OCT 8509-72):
A= 152 cM*; zo = 2,96 cm; I, = 176 cm* I]nomami, 33HHM3€MbIe OTBEP-
CTUAMH B ceqemm MOACHOTO yromca A, = 2,16%0,7 cm?* = 1,51 cm? A, =

= 1,76 X 0,7 cm? = 1,23 c™m? l'[nomam:. CEYEHHA HETTO MOACHOTO yronKaA
= 15 2 — 151 — 123 = 12 46 cM’. MaTtepHan nmoAcOB — CTans BCT3CII5 1o

I'OCT 380-—71 Ry = 235 Mlla. Pacqemaa TeMIlepaTypa paMoHa IIPUMEHEHHUSA
t>—40°C.

Onpedenenue nanpaxenus ¢ rouxax 1-3 ceuenun 1-1

KoopauHaThl HEHTpa TAXECTH CEUeHUA HETTO OTHOCHTENBHO oceii x; HY (CM.
yept. 8, 6) :

S S
Xon =—‘ZI_‘; Yon = =1

A, 4,
rne S,,, Sy, — CTATMYECKHE MOMEHTbI IUIOIA[M HETTO OTHOCHTENBHO OCei
¥1 X1, KOTOPbIE COOTBETCTBEHHO PABHBI:
S, =Azo — A1cop - Az—‘%—- = 15.2:2.96—1,51-6—1,23-0,35 = 35,50 cm>
S, =Azq - A, g Ay cCop = 15.2:2.96—1,51-0,35—1,23-6 = 37,08 cM®;
Xon = ];?42 =2,85CM; Yon = ?—;—2—2— = 2,98 cMm.

OnpenennmM 3HaueHHMe MOMEHTOB MHEpLUMM OcjabieHHOTo ceueHus I, n Lyns
Iy p yn OTHOCHTENBHO UEHTpAIbHBIX OCeH X, u V,. IlpeHeOperas MOMEHTAMH

UHCPUUHN o'rBepcmu QTHOCUTCIBHO UX COGCTBBHHMK HCHTPAIIbHLIX OCGH (10J1y-
UHMM.

p:
Ixn = Iy +A(ymr _20)2 -4, (J’on“"—g—) — A, (Coa _J’on)2 =
=176 +15,2(2,98 —2,96)* — 1,51(2,98 — 0,35)% — 1,23(6 — 2,98)2 =

= 154,34 cm*;
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2
Iy=1I,+A(z0 — Xon)* — A1 (Cor —Xon)* — 4 (xon"'%) -

=176+ 152(296 —2,85)2% —1,51(6 —2,85)% —1,23(2,85-0,35)% =

=153, 51 cM®,

rme 1., 1 y — MOMEHTbI HHEpUMH CE€YeHHsA OpYyTTO Yronka OTHOCHTENIBHO
€ro UEHTPaNbHbIX OCeH X—X K y—y (WA paBHONOJIOYHOTO
yronka I, = I,).

KoopauHatbl LIEHTpa TKECTH CEUCHHMA HETTO YIoJIKa OTHOCHUTESIBHO OCEH
X2 HYs.

b=+ (xon—-—g-)= 2,85——92’1 = 2,50 cm;
a=+(yon—-—g— = 2,98—-—02—;7— = 2,63 cM.

ITo dbopmyne (3) Ixp yn =—2,50 - 2,63 - 12,46 = — 81,92 cm*.

Hons u3rubalero MOMEHTa, BOCIIPMHMMAaeMOro B y3Jie 3 NaHenbio 3—4,
NONyYeHHaA M3 pacyeTa Nofica KaK ABYXNPOJETHOH Hepaspe3HOH OalKH IIpH
NOCTOAHHOM MOMEHTEe HHEPIIMH (CM. 4epT. 4), COCTaBJIAET

JKCUEHTPUCHTETH! IPHIIOKEHHA CHIIBL IV, 4, :

€xq = — (yo,, — -g—-) = —(2,98 - 0,35) = —2,63 cm™;

eyl = (COI — xo,,) — (6 — 2,85) = 3,15 CM.
IKCUEHTPHUCHTETDI NPHTOXKEHHS CHIIBL [V p 4,

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

ey, = — ( Xon — - |= —(2,85 — 0,35) =25 cm.

oncraBnas 3HaYeHUA N,y g1, Npazs k, €4, €4, €x2, €, B opmyny (2),
TIONTYYMM:
M, =0,444[30(-2,63) +(-10) 3,02] = —48,44 xH -cm;

M, =0,444[30 - 3,15 +(—10) (-2,5)] = 53,06 kH-cm.

KoopmuHate! TOueK /—3 ceyeHUs NOSACHOIO YTOJIKa B OCAX X, H V!
x;=11-285=8,15cm;y, =-2,98 c™M;
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X, =-2,85eMm; ¥y, =11 —2,98 = 8,02 cMm;
X3 =-2,85cM; y3 =-—2,98 cMm.

Hanpspkenns B Toukax /-3 ceuenus /-1 onpenennm no popmyne (1) :
260 (—48,44)[153,51(2,98) —(-81,92)8, 15]

L o

12,46 154,34 - 153,51 — (—81,92)2

0, =

. 53,06[154,34-8,15 — (-81,92)(-2.98)]

1543415351 — (_81,02)7  —o+° Mila< 235 Mlla;

260 (-48,4)(153,51-8,02- (-8192) (-285)]

-+

12,46 154,34.153,51—(—-81,92) 2

O =~

53 ,06[154,34(-2,85) —(—81,92) 8,02]

15434 - 153,51 (_8102)2 10/ MIla<235Mlla;

260 (—48,44)[153,51(-2 98) —(-81,92) (-2,85)] |
1246 154,34-153,51—(—81,92)2

O3 =

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

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

Onpedenenue HaNPAXEHUA 8 TOuKe 2 cevenun 2—2
Homnd MOMEHTa, BOCIpHHMMAaeMas B y3ie 3 MaHeNpio 3—-2:

B ceuenmm 2—2 BenudMHM Xopn, Yon, Lxn, Iyn, Ixn yn, €xy» €xa2s €y1s €yas X2,
¥y, HMEIT Te Ke 3HaueHHsA KaK MO BEJIMUMHE, TaK H MO 3HaKY, YTO H B CEYCHHH
1-1.

3HaueHuA N,y g; V1A 1aHeH 3—2 B COOTBETCTBMM ¢ MMPAaBWIOM 3HAKOB, NIPHHSA-
TBIM B I1. 4.19:

del = —-30 KH; dez = 10 xH.
HU3ruOaroume MOMEHTHI B CeUeHMH 2—2 MaHeu 3— 2
My, =0,556]-30(-2,63) + 10 - 3,02] = 60,62 kH-cm;

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

Hanpsxenue B Touke 2 ceuenus 2—2, onpenensemoe no dopmyne (1):
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260 6062[153 51-8,02 — (-81,92) (- 285)]
12,46 154,34-153,51 — (-8192)7

0, —

. (-=66,39)[154,34(-2,85) —(-81,92)8,02]
16 981,85

= 235,79 MIla = 236 Mlla.

Heobxoaumo ycuneHue.

[Ipumep 2 (x 1. 4.19) . [IpoBepka pacTAHYTOro nosica Ha IPOYHOCTb B Ceye-

HUH [—1 na”Henu 3—4 npuMmepa 1 B cClyyae KpeIUIEHHMA OQHOrO M3 PacKOCOB
nByMs D0JITaMU B COOTBETCTBUH C YepT. 9, @

XapaKTepHCTHKHU CEUCHUA HETTO !
no ceyenuto I — I (uept.9,6): A, =15,2-1,56-0,7~1,76-0,7 =12,88 cm’

no ceyeHuwo [—2 (mo ,3ur3ary’): 4, =152 + (5,7-3,5)0,7 —1,76-0,'7 —
~1,56-0,7-2 = 13,18 cM*:

mo ceueHuo 2—-2: A, = 15,2 - 1,56 - 0,7 = 14,11 cm°.

[Inowany, 3aHUMaeMble OTBEPCTUAMM B ceueHun: A, = 1,09 M A, =123 cM>

a) !~ 1
TN’“ o / Yihhe AYn
\ \.——-———"‘ Aan T
/ Toyko 2
/7 e
Nma’f // A L A
va %
7
’ M2
ST ,{
o |1+A
N Y 2 N
Q 7 J &
" i / + - k—if
q b , :
/2 A N
’ /I..l'.rf..r VS A R P EE N LS > Xa
4 losorsms nr:;:w::rni A7 =
Ay
| st S 5 S
¥ A 0z = 85
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YepT. 9. K npumepy pacuera 2

4 — cxeMa KpelsieHHs pacKoCoB: [ —
TOYKA [TPHJIOKEHHS CHJIBI del; 2 —

TOYKA [PUIOXKEeHHUSA CHIIBL dez; 3 -

IIeHTp TS)XKEeCTH cevyeHudA; 6 — cXxema
pacyeTHBIX CEYECHHH MmosdAca



Onpeodenenue nanpaxeruii ¢ Touxe 1 cevenun 1—-1
KoopmMHaTh! LIeHTPa TAXECTH CeYeHUA HeTTO OTHOCHTENLHO Oce X1 H Y

_ 15,2296 1,09 -5 —1,23 - 0,35

= 3.04 cmMm;
12,88

Xon

_ 15,2-2,96 -1,09-035-1,23 -6

= 2,89 oM.
12,88

Yon

MOMEHTBI HHEPIIMH CEYECHUA HETTO:
I.,=176+152(2,89 — 2,96)% —1,09(2,89 — 0,35)? — 1,23(6 —2,89)2 =
= 157,13 cm*:

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

KoopmuHaTthl LIEHTpa TAXKECTH CEUeHHA HETTO NMOKCHOTO YTONKa OTHOCHTEIb-
HOOCeM X; HY,:a=2,89 —0,35=2,54cm; b=3,04 —0,35=2,69 c™m.

LienTpoGexHp1i MOMEHT HHepIMH: [, ., = —2,54 - 2,69 - 12,88 = —88 cm® .

JKCUEHTPUCHUTETHI NIPHIIOXKEHHA cunl N, 4, H N,, 1, OTHOCHUTENIBHO OCell X, B
Yn:

e,y = —2,54 cM; €yy = S —-3,04=1,96 cm;

exa =6 —289=3,11cMm; e,, =2,69 cm.

U3rubOaroiime MOMEHTHI:
M,, = 0,444({30(-2,54) + (—-10)3,11] = —47.64 xH-cMm;

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

KoopouHatel TO4KH / B OCAX X, H V,: X3 =11 — 3,04 =796 cM; y, =
= — 2,89 cm.
Hanpskenne B Touke I nmo ¢popmyne (1) :

260 . (—47,64)[163 (—2,89) —(—88) 7,96} ,
12,88 157,13 - 163— (—88)°

g, =

 38,05[157,13 - 7,96 (~88)(:2,89) ]
157,13 - 163—(—88)?

= 216,9 MIla <235 Mlla.
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Onpedenenue nanpaxenun 6 rouxe 1 cevenun 2—2

B ceueHun 2-2 umeerca ofHO GontoBoe oTBepcTHe. KOOpmMHAaTHI meHTpa
TAXECTH CeYECHHA HETTO OTHOCHTENILHO OCEH Xy H V' :

15,2-2,96 - 1,09 - 8,5
Xop = — D08 5 53 o
14,11

_15,2-2,96 - 1,09 -0,35
14,11

Yon

= 3,16 cMm.

MoMeHTbI HHepUHH :

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

KoopmuHaTh! 1IeHTpa TAXeCTH CeyeHMS HeTTO OTHOCHTEIIBHO OCEH X, H P
a=3,16-035=281cm; b=253-0,35=2,18 cm.

Linyn =—2,81-2,18 - 14,11 = — 86,44 cm* .

3HayeHHA H3rubaoHIMX MOMEHTOB B CEYEHHH 2—2 T€ e, YTO U B ceveHuH /—1:
M, =-4764xH. cm; Myn = 38,05 kH .- cm.

KoopmiHate! ToukK I B ocAX X, H V,: x; =11 —253 =847 cMm; y, =
= —3,16 cm.

Hanpsoxenne B Touke I no ¢opmyne (1) :

250 (-4764){140(-3,16) —(-86,44) 8.47]

14,11 168 - 140 — (—86,44)*

+-

gy —

38,05[168 - 8,47 — (—86,44) (-3,16)

(86.44)? = 195,8 MITa <235 Mlla.
168 ) 140"“ - ’

4

Tak Kak IIowaab ceuenus 4, no ,,3ursary”’ Goinbiue, 4eM Mo ceyeHnio I—1,
mpoBepKa MO ceueHu:o /—I He TpeOyerca. AHATOTHYHO MPOBEPAKTCA CKATHIC
NOfAca M ApYyrHe 3eMEHTHI.

Mpumep 3 (k 1. 4.20) . Pacuer Ha npoYHOCTD NOACA IO Gopmyie (4)
[IpoBepHM Ha NMPOYHOCTb PACTAHYTHIH MoAcHOH yroiiok 110X7 B ysne I mo
ceuernmio /—1 (uept. 10). Yronok u3 cramu mapku BCr3cnS no I'OCT 380-71.
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Yepr. 10. K npumepy pacuera 3
g ~ CXeMa OTCeKa ONopal; 6 — cxeMa yCHnuii B y3ne 1

CeueHue nosica NOCTOAHHO IO [UIHHE.

Ycwnusa B nanemm Hixe y3na [: N, =250kH; N, ;= 50 kH.

XapaKTepHCTHKH CeYeHHs MosicHoro yroyka: A = 15,2 ecm?; do = 2,16 cMm;
A, =152—-2,16-0,7 = 13,69 cm?.

PaccrosHue 1o nonke ot o0yllKa 10 HEHTPAa OTBEPCTHA Co = 5,5 CM;

55

c =0,5.
11
do 2,16
[IpoBepuM BhIMONHeHMe ycnoBua (6): 0,6 = 0,5 > 04; = -1—1—-=
N 50
=0,196<0,27; 24 = — = 02<0,;5.
N,, 250

YcnoBHe BBIIONHAEICA, MMO3TOMY [IpOBepKa IMPOYHOCTH IO dopmyne (4)
[JOMyCTHMA.
[lo dopmynam (5) HaxomuM:



1 _ _ 095-1,538

ky =—————=1538; 7= = 0,84;
10.0,5%2 (0,5 — 0,24) ¢ 1,538+0,2
250

0 =13 - = 18,26 xH/cM®> = 182,6 MITa <235 - 0,84 =197 MIla.

lipumep 4 (x . 4.24). Crarnueckmit pacueTr no AedpopMHpOBAHHOH CXxeme
LLIAPHUPHO ONEPTOH CTOMKH (CM. uepT. S)

PaccMaTpuBaeTca CTOHK2 CKBO3HOTO CEYEHHA C NapajUlejibHbIMM HOACAMH
H TPEYroOJIbHOH pelleTKOH. UTHHA CTOHKH, COCTOSIIEH M3 MATH CEKIUH, CO-
cTaBisaeT 48 M. PaccrosaHne MeXOy OCAMM IIOACOB b = 1,54 M (CeueHHe KBal-
paTHOe) .

[Ipy cTaTmyeckOM pacyere pacCMaTpHBaeM CTOMKY KaK CTepXKeHb KYCOUHO-
IIOCTOAHHOM XXECTKOCTH, COCTOAIUMH M3 IMATH Y4YacTKOB, I'paHMIbI KOTOpPBIX
COBNANAIOT C rpaHMIIAMH CEKIMH.

HcxonHble naHHbIe K pacyeTy MOMEHTOB HMHEPLHH YYaCTKOB: IUITHMHA IaHeNed
{,n » JWIHHA PACKOCOB /7, CeYeHHA NOACOB H paCKOCOB NpHBeeHbI B Tab. 7.

MomeHTbl MHepuMH Y4YacTKOB [; onpependAwnTca no ¢opmyne (19). Hampu-
Mep, WA 3-ro yyactka(i = 3):

A3 =4.19,7="78,8 cm? ;

no dopmynam 1abn. 7(11:

10 239° 31,6: A A 2-348 = 6,96 cM?
0!1 =a2 - : = ’ ) = - ‘ol = ’ C ;
1542 . 182 di — “d2
a, a5 31,6 31,6
Al— + = 788(——+——| =715.
Ay, Ay, 6,96 6,96
Tabnuna 7
Homep ; YTONoK VTOJIOK Ihomaﬂ:oca
y4acCTKa nosica packoca ceqeﬂn: ,.faa ,
1 175 233 110x8 45>4 17,2 348
2 182 239 125x8 45%4 19,7 348
3 182 239 125x8 4 5x4 19,7 348
4 182 239 1258 45x4 19,7 348
5 200 252 125x8 50x5 19,7 4 .80
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. a; Q;
18 OCTaNbHBIX YYaCTKOB CTOHKH 3HaUeHMs BeTHYHHEI A +
He npepbiiaer 715. Ag, Ag,

[To dopmyne (21) [1] ¥ B cOOTBETCTBHMM C YKa3aHHAMH 11. 4.14

248
xef= ( 154 ) +715=679.

MoMeHT uHepIMH 3-r0 Y4acTKa

4 2
I;=788-107° ——8———= 3,28 - 107°m* .

1,2 -67,9%

XecTKOCTD IIpH H3rNGe

EI,=21-10° .3,28-10"° =6,89 - 10° xIla - m* .

KecTkoCTH NpH M3ruGe UIA BCEX YUACTKOB CTOHKHM MpUBeneHs! B Tabn. 8. B
ITOH Xe TabiMue NMpuBeneHbl OCTAIbHbIE MCXOMOHBIE MaHHBIE K pacyeTy CTOHKH

11 (0, Il,e(]mpm{pOBalﬂ-IDH CXeéMe: UJIMHA YYaCTKOB I,, 3HAYECHHUA HOPMAJIbHBIX N T u
nonepeuHsix Q. CHII, ONpefiesIeHHbIX N0 HeleOpMHPOBAHHO cXeMme.

B rp. 6 nplmenem.l 3HaUeHHA NpHpalleHHH CTPEJIKH HAYaIbHOrO UCKpHBIIE-
HHA CTOHMKH, HalOeHHpie 0 ¢popmMmyie (15), B rp. 7—9 — 3HaueHHA MapaMeTPOB
a;, b; u c; , onpenenexusie no dopmynam (11) — (13).

B rp. 2 1aGsn. 9 npuBeneHsl 3aaHHbIE BHEIIHHE YTOBbIE MOMEHTHI, B Ip. 3 —
3HaYyeHHsI NpHpaILlEHHH YIJ1a IIOBOPOTA HAYyallbHOTO HCKPHBJICHHS, OIpeielIcH-
Heie mo ¢opmyite (17); ocrambHble rpacdbl COmepKaT pe3yiabTaTel pacyeTa Mo
3TalaM.

Ha stane I 65010 mpunaTo Moy, = 0, oy = 0; Ha atame II — My = 0, o) =
= 0,01 pan (nepBas crpoka rp. 4—7).

3HaueHHA MOMEHTOB H YTJIOB IOBOPOTA, HAHAECHHbIE PEKYPPEHTHO IO GOpMY-
naMm (8) — (10), npusepnens! B rp. 4—7.

Ha stane III nmpunato M = 0, a 3HaucHHe ¢, HaitmeHo mo ¢opmyine (20), B

KOTOpO#t 3HaveHua M, = My, u M, =Msgz B3ATbl H3 NOCIE/HEH CTPOKH
rp. 4 u 6 1a6i1. 9:

06 (0,01 -0
Yo = 0 +4_4_£.(_)6_(.____.)_ = 0,017055 paj.

446,06 — 184,52

TanpHeliume BoraMcieHus B rp. 8—10 semonHeHs! no ¢popmynam (8) — (10).
[Ipupamenua nporu6oB U nmporu6sl (rp. 11 u 12) BoruHcieHs! 0 popMyIIam

(22) u (23).
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8t

Tabnuua 8

Homep EI; - 10°?, Qf ,xH | Afy-10?, ¢;, KH-m
yuyacTKa ! xIla-m* M
I N

1 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
S 8,0 689 1140 -51,10 -3,20 0,94797 8961,8 ~437,56

Tabnuua9

Iranl 3Tan | Jtan 111

Homep m¥ Ay 1107,
yanai | kHM | papn Mmr Piay’ Miy ""rm 10%, | M;, Mt | ey 10* Af- 10’ f;- 10’
pan, KH-Mm KH-M xH.m

HENEE __

Ie

0 0 - 1,7055

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 ~344,67 |-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
N 467 —-0,057 446,06 | —0,76397} 184,52 | -1,0993 467,00 0,003 | -1,3359 | —14,708 0,893



[Iporu6 B BepxHeM LiuapHupe 5 = 0,893 cM onpeneneH NoO pacyeTy OTIHYHBIM
OT HYJISl U COCTaBNAET 3 % MaKCHMAJIBHOro nporuba. 3Ta MpaKTHYECKH NOMImyC-
TMMasg HeBA3Ka OOBACHAETCA T€M, YTO IpH pacyeTe CTOMKA pacCMaTpHBAJIaCh
KaK CTep>XeHb, COCTOSIIMH H3 CPaBHUTEJILHO HEeGOJIBLIOrO YMCNIa yYacTKOB
(nATH), B Npelenax KaXHZOro M3 HUX 3MI0pa MOMEHTOB IIPEOIOsarajiach JMHeH-
HoH (cM. 1. 4.25) . HeBsaAsky, ecintu HeoOXOOQUMO, MOXHO YMEHbIINTH, YBEJIHUUBAA
YHCIIO PAaCYETHBIX YYaCTKOB (Hanpumep, pa3OHMB KaxObIH YYaCTOK IMOCTOAHHOH
KEeCTKOCTH Ha [1Ba).

MakcnmalibHbIe YCWIHA B nosice U H packoce D Ha i-M y4yacTKe ONpeneNnsaoT-
CA CIIeRYIOLMM 0OpasoM:

M. NT
go Mo N el
2b 4 2cosf

rme  M; — MaKCHMalbHBIR W3 IByX MOMEHTOB: |M; | u |[M’_ |
f — yroj HakJIOHa packoca Ha I-M y4actke (B npumepe § = 0,644).

HanpuMmep, mis 3To yuacTKa paccMaTpHBaeMoi cToiku M, = —621,68
xkH.M; My = —544,67 xH-m; N; = 1120 xH.

621,68 + 1120 = 4818 KH.

2-1,54 4
I[To popmynam (24) u (25):

Qs = —7,3 + 1120s5in(—0,0073633) = —15,5 xH;
0, = —17,3 + 1120sin(0,0048972) = —1,82 xH.

155
20,644

[IpoBepka NPOYHOCTH H YCTOWYHBOCTH NOACOB M PaCKOCOB BBINOJIHACTCA
B COOTBETCTBHM ¢ yKa3aHuAMH [ 1].

Ycwiue B nosce U =

Ycunue B packoce D = = 12 xH.

[Ippmep S (k m. 4.24).CratmueckHit pacuer no nedopMHPOBAHHON CXEMe
CTOHKH, YNIPYTO 3alleMIICHHOR B OCHOBaHMH (CM. 4epT. 6)

Pacyer cBedeH B 1abn. 10 M 11, cTpyKTypa KOTOPBIX aHaJIOTHYHA CTPYKType
Tabn. 8 u 9 u3 mpumepa 4.

I'p. 2—5 T1abn. 10 comepxar HCXOOHbIE HaHHBIE: [UIMHY H XECTKOCTb y4acT-

KOB, 3HAYE€HHA HOPMANBHBIX H MONEPEYHBIX CHJI, ONpEHeICHHbIX MO0 HeJedOpMH-
POBaHHOH CXeMe.

B rp. 6 npuBedeHbl 3HAUCHHA MPHPAUICHHMHA CTPEIIKM HAYAIBHOTO MCKPHUBIIE-
HMA CTOHKH, HaWIeHHble o ¢opmyne (16), B rp. 7—9 — 3HaueHUA NMapaMeETPOB
a;, b; u c;, onpenenensnie o ¢popmynam (11) —(13).

B rp. 2 1abn. 11 npuBeeHs! 3aaHHbIe BHEIUHUE Y3JI0BBIE MOMEHTHI, B I'p. 3 —
MPHPALLIEHUA Yrjla MOBOPOTAa HAYAIBHOIO HCKPHBJICHUA CTOMKH, OIpepesieH-
Hole mo ¢opmyne (18); ocranbHbie rpadbl COMEPXKAT pe3yJbTaThl pacueTa IO
3TaIaM.
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Homep
y4acTKa !

1

N D AW N

NN W = O

oo O

17,30
24,22
2,11

4,5000
4,5000
4,8000
4,7000
35,5000
2,0000

0, 06041
0,16381
0,23509
0,21790
0,25833
0,01217

0
—142490
~274,24
—403,30
-533,32
~613,60
—621,24

——0,1 1277
—0,62826

~-2,0242
~5,8980

—26,643
—40,607

31,62
29,39
27,28
25,18
12,33

3,83

200,00
54,591
—81,008
-21,507
-35,162
—43,804
—44,656

0,45654
0,97384
2,0191
3,0718
4,6493
1,8297

Taonuuwa 10

0,99705
0,99660
0,99534
0,99251
0,98577
0,99926

1,0000
1,3701
1,4908
1,0132
—1,2142

~15,275
~-25,269

711,29
558,18
412,96
266,11
112,89
10,739

0,0078413

3,9565
35,1609
6,9081
8,7778
10,760
13,784
13,942

bi, kKH-m ¢j, KH-M
B
242,31 142,40
208,56 132,56
193,62 131,56
168,31 119,15
76,087 68,136
6,4984 71,7176

TaOnuiuga ll

20,074
27,938
39,384
48,946
72,769
29,575

0,2 0074
0,48012
0,87396
I1,3634

2,0911
2,3869



IIpH pacueTax MPUHAT KOI)(bq}HII,HEHT NOJAT/IMBOCTH 3a/Ie/IKH ¥

= 5.107° pa.u/(KH M) .
Ha srane 1 3amaemcs Mﬁ(]) = 0, %y = 0(1)90 = 0; Ha 3tane II — Mo(z) =

= 200 kH-Mm, otcrona ¢,y = 200 - 5 - 10° = 0,01 pan (mepBas cTpoka rp. 4—
7). OCTaJIbeIe CTPOKH rp. 4—7 copepXaT 3HaUeHHMA MOMEHTOB H YIJIOB IIOBO-
POT4, KOTOPBIC ONPENENAIOTCS PEKYPPEHTHO IO dopmynam (8) —(10).

Ha stane III MOMeHT M, onpenenen 10 nepBo# U3 popmyi (21), B KOTOPOH

3HaYeHHA Mnu) = Mﬁ(l) H Mn(z) = Mﬁ(g) B3ATbI M3 IOCJIEOHEH CTPOKHU Ip. 4 H 6
Tabn. 11:
—621,24(900 — 0)

—621,24—(—446,56)
yTON NoBOpoTa ¥, = 711,29 - 5 - 10°° = 0,035565 pan.
JanbHeuiiine BbIYMCIEHHA B rp. 8 M 9 BheIMONHEHB! No dopmynam (8)—

(10).

[Ipupaiuenus nporubos u nporu6sl (rp. 10 1 11) BoMHCAEeHBI IO POpMyTiamM
(22) u (23).

[IpoBepka NMPOYHOCTH H MECTHOH YCTOHYMBOCTH CTOMKH NpPHUBENEHA B IIPH-
Mepe 9.

Mg=0+ = 711,29 xH-Mm;

PACYET NOACOB B NMAHEJ/IAX CO CTblKAMH

4.29. B naHensax co croikaMHi HEOOXOIHMO MPOBEPHUTh:

YCTOMYHBOCTD IIOACA NPHU CXKATHH,

IPOYHOCTH IOSACA NIPH COKATHH ;

IIPOYHOCTD CTBIKOBBIX HakKJa@oK (eciH CTbIK BBHIMOJHAEICA Ha HaKJIagKax).

Cxarblit MOAC U3 OOUHOYHOTO YroOJIKa C TeJeCKONMMYECKHM CTBIKOM HIIH CO
CTBIKOM, OCYILECTBIIAEMBIM Ha YrOJKOBBIX HaKJIagKaX, CJIefyeT pacCYMTbIBATb
KaK BHELIEHTPEHHO CKaTrblil 3neMeHT 1o ¢dopmyne (51) [1]:

N

<R, 7, (26)

rae ¢, — KO3 HIMEHT, onpenenﬂeMbm no 1abn. 74 [ 1] B 3aBUCHMOCTH

OT YCIOBHOH I'HOKOCTH A= AVR y/E 1 NpHBEIeHHOTO IKCUEHTPH-
CHTETa Mgf = NM, NPH 3TOM KOIQGHUUMEHT BIUAHUA (OPMBI
CeueHMs 1) NMpuHHMMaeTcs paBHbIM 1,0. 3HaUeHHA ¥, CIIElyeT NpH-
HUMaTh He Oomnee 0,95¢ mia OONTOBBIX CTBIKOB C OOHOCTOPOH-
HUMHM HaKJIaAKaMH H He Oojee ¢ A BCEX OCTAIbHBIX BHIOB
cThiKOB (¥ — xo3dduuuent, ompedensiemsir no 1. 5.3[1])

= 1,0 .
4]



[Inomane nomnepeyHoro ceyeHHA mosica Opyrro A, ycunue N, rHOKOCTh A H
OTHOCHTEJIBHBIA IKCUEHTPHUCHTET M CleayeT ONpelleSiATh B 3aBUCUMOCTH OT THUIA
CTbIKa B COOTBETCTBHHU ¢ peKOMeHAauuAMH 1. 4.30—4.32.

4.30. IIpu pelierke ¢ COBMEIIEHHBIMH B CMEXHBIX IpaHfAX Y3JIaMH B CThIKe
B Mpenenax maHeNnu (TeNIeCKOIHYECKOM WIH C YroJIKOBOM HaKMaJKOHR) pacueT
nosica CIeNyeT BBINOJIHATD B COOTBETCTBHH C pacueTHOW cxemoi (uepr. 11).
Pacnipenenenie MOMEHTOB OT BHELEHTPEHHOTO CXaTUA MeXOy YToJIKaMH,
MPUMBIKAWIIMMH K CTBIKY, JOMYCKAaeTCA NMPHHUMaTh KakK B TPEXMpPOJIETHOH He-
pa3pe3HOH Danke.

IIo ¢dopmyne (26) HeoOXOAMMO NPOBEPUTH KaXMOBIH M3 IPHMbIKAKIIMX

K CTBIKY YTONKOB Ha pacueTHOe yCWiue B naHenu V. OTHOCHTENIbHbIC IKCLIEHTPH-
CHTETBI AOJIKHBI ONIpeaeNATLCA N0 GOPMYyaM.

AY x,
m=m1=€0k—(n_; (27)
Imm
A x
m=m2=€0(1—k)1(7—2. (28)
- min
N &

L 2 3
b |
& Yepr. 11. PacyerHaa cxema naHenH
™~ MOfACaA CO CTBIKOM MpPH pelIeTKE C
| COBMEILICHHBIMHM B CMEXHBIX TPaHAX
ocs ‘ y3/aMH
CMbikQ
l; 1, 2 — yronkmu
'1':
e,u. | -
(5
f
" $ 2
N
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B ¢popmynax (27) u (28):
€o — PaCCTOAHME MEXIY HEHTPaMH TAXXECTH CThIKYE€MbIX YTOJIKOB
(uept. 12, roe ans nmpuMepa MOKAa3aH TENECKONMYECKHM
CTBHIK) ;
k — monfa MOMEHTa OT JIKCUSHTPHCHTETA HOPMANbHOW CHIIBI B
CTbIKE, BOCIIpUHMMaeMast yTojakoM I (cM. uepT. 11);
AW A2 _ mrowanu cevennit OpyrTO yronkos I u 2;
X1, X3 — PacCTOAHHMA OT OCEH Vo — Vo1 U Vo2 — Vo2 OO Hanbojee

CXKaroro BOJIOKHA YTOJIKOB [ H 2;

m. ., I — coOTBETCTBYIONIME MHHMMANTbHbIC MOMEHTBI HHEDLHH.

Ecnu cThIKyeMble YrONKH Pa3IMYHOIO CEYEHHA, TO HHIEKCOM 1 oTMeyaeTcs
YTOJI0K BONbLLIEro CeYeHHs .

Yepr. 12. Ceuenne T1eJIeCKONHYECKOTO
CTBIKA

1, 2 — nosicHble YronkHu; 3, 4 — LieHTPBI
TSKECTH YTONKOB

Koadduiument X cneyer onpenensartb no ¢gopmyiie

§,p8sy —0,p0

2
811022 — 012

611 =X +Xp t 0, +U,; &, = lm21 ("")—g‘—"' 31)""::2(—)(;_""192);
X
512 =lm2 ( 22 +l92>-—-zml (-—)—%——+01> .
Y, 30)
61p=x2 +132; 62p=lm2 (T‘+19’2);
I?ﬂl Im2 1m+l Im-l
X1=—7— X=—F—; V1 =—73—; U= )]
](211':1 [(rz;*zfn 31%1‘:1 31(21‘:1 J



rae  lp,, Iy — COOTBETCTBEHHO MTHHA yronkoB I M 2 B mpefenax IJIMHbI
l,, TaHENMN;

Im+ 1, Im —1 — COOTBETCTBEHHO IJIHHA NaHeNeH, MPUMbIKAIONMX K MaHEH
IJIUHOM /1, , B KOTOPOI CTIKYETCS MOACHOM YrONoK.
I'ubxocTs yronkos cnenyer onpenenars no Gopmyre

{
A= L, (31)

rne  lef= uly — pacueTHad [AJIMHa YTONKa,;
! — MHUHUMAJILHBIN paiuyC HHEPIHMH COOTBETCTBYIOLIECIO YTONKa.
Koa¢puuueHT pacueTHOM IJIMHBI M = M IJIA yronka / cienyer onpenesiTh
no rpaduxam uept. 13 B 3aBHCHMOCTH OT oTHOWeHMit ['2) . [TV . w Iy, /1, . Iina
yrojika 2 Ko3¢pGHIHEHT pacueTHOH IJIHHBI PaBeH:

(2)
Imm (32)

H= M2 = M (1) .
Irizm

[nomans cevenus A B dopMmyne (26) crnemyeT mpHHHMath paBHoi A" wm
A'Y coorBercTBenHO MA yronkos I u 2.

Ecnmi CTbIK OCYLUECTBIIACTCA HA OMHOH YroJIKOBOH HakJlafiKe, MPOYHOCTD
ee [OJIXKHA NPOBEPATHCA O GopMyne

N M, x
0,= —P _+ —2=7 <R,Y., (33)
Proap P 7
n min
rae N, = N;
A” — nowanp ceyeHHs HaKIIAlKH HETTO;
P _ N .
I ;, — MHHUMAIbHBIA MOMEHT HHEpPLHH yIoJIKa HaKJIaiku OpyTTO;

X — PAaCCTOSIHNE OT OCH Yo — Yo HAKJIAAKM [0 BOJIOKHA, B KOTO-
POM ONpEENAITCA HanpsXKeHus (Ho0 nmepa Oepercs co 3Ha-
KOM,MHHYC, 10 00yIlIKa — CO 3HaKOM, IUTIOC");

Y. = 1,1 — k03P PULHEHT YCTTOBHHA pabOTHI;
M, — n3rubaionmii MOMEHT B HaKJiaflKe, PaBHbIi:

Mp =N(keq ¥e,), (34)
roe €; — PacCTosAHHe OT OCH HAKJIaZKH OO0 OCH Yronka /.



N
N
Yepr. 13. K onpegeneHuio pacueTHBIX RIUH
YYACTKOB [JBYXCTYNEHYATOr0 CTePXKHA
@ — pacueTHasA cxema; 6 ~ KOoxpGHLUMEHT pac-
YeTHOM IITMHBI u, = ef/ | yuyactka 1 -
5) x

20— J

1.0

/ 02 04 06 L, /1

B dopmyne (34) 3nak ,,Iu1i0¢” creflyeT NMpHHUMATh, €CJIH OCh yronka I H
ero oOymIoK pacnoyioxKeHbl ¢ OJHOH CTOPOHBI OT OCH HaKJTaAKH, 3HAK ,,MHHYC —
€CJIM OCh HAKJTIAIKU PacIIOIOXeHa MEXAY OChI0 YroyiKa [/ 4 ero ob6yliKoM.

Cxxumawmas CWia M HalpspkeHUa cxatia B dopmynax (33) u (34) cuura-
IOTCA TIOJIOXKHUTEerN bHbIMH.

Ecny CThiK BHIMOJIHAECTCA Ha ABYX YrOAKOBBIX HaKiTadKax, NPO4YHOCTh KX IIPO-
BepsieTca 1o ¢opMmyne (33), B KOTOPOH YUHMTBIBAIOTCA TOJIbKO NEPBOE Cllarae-
Moe 1 AP — cyMMapHas mIoLazib HETTO ABYX HAaKJIAlOoK.
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bonToBOM CTHIK NMpOBEpAETCA Ha MPOYHOCTD NPH CKATHE N0 Popmyriam:

N Mlxl
O, = + <R Y-, (35)
(1) (1) y e
An ' Imin
N Mg.xz
0, = + <R,7,, (36)
A(:) Ig:in
roc Ml =Nk€0;M2 =-—N(l'—k)eo; 7(.':1’05; (37)

X1 — PacCTOAHHE OT OCH Vo1 — Vo1 YTONIKa I o BOJIOKHA, B KOTOPOM ONpe/e-
NLAOTCS HARDAKEHHUSA,
X; — TO Xe, yronka 2.
[IpaBHs10 3HaKOB MPHHATO TaKoe Xe, KaK MpH pacyeTe CTHIKOBOH HAKJIAIKH.
4.31. PacyeTHas cxeMa MaHeJH NMOACAa CO CTHIKOM (TEeIECKOMHYECKHM HIIH C
HaKJIANKOH) MpH peleTKe CO CMELIeHHHIMH B CMEXHbIX TpaHAX y3JaMH IIpH-
BelcHa Ha yeprt. 14.

Ilo dopmyne (26) cnemyer MpoBepATh KaXKObIH H3 CTHIKYEMBIX YTrOJIKOB Ha
yCH/IHE B IOJIyIaHeNM, COOAEepiKalled CTbIK, YCTOMYMBOCTb HeOOXOOUMO MpoOBe-
pATh KAK B IUIOCKOCTH I'PaHH B, Tak M B IUIOCKOCTH I'PaHH A, B IaHEIAX KOTO-

pbIX [UTHHOH Iff) H Iff) PacroNoXeH CThIK.

OTHOCHTENDBHDBIE IJKCIEHTPHUCUTETh YIOJIKOB IpH MNpOBEepKE B IUIOCKOCIH
nio6oit U3 rpaxeil B U A onpenensiorca no ¢popmynam (27) u (28), B KOTOPBIX
K03 bUIMEHT K cliefyeT NPUHUMATh PaBHBIM:

ki +k;
k=|/———-——-—b2 Z_. (38)

3nech KOIQPHUMEHTBI Ky M k, onpenenaiorca no popniynam (29) u (30),
B KOTODBIX ClieAyeT: MHHUMAJIbHbIE MOMEHTbl HHEpPLMH YTOJIKOB I,‘,’,‘.’m, It,f,,)m
3aMEHUTh MOMEHTaMM HHEepLUMH I,‘cl,‘ 1;2) 'OTHOCHTEJIBHO OCeH, NapajuieNibHbIX MMOJI-
KaMm; YIMHbI 3nemeHTOoB [, L, 1, Lye1, 1y, 1y, TIDHHATH paBHBIMH I,LB) :

lﬁfil' ‘ﬁ) 1 {7(131) 4{132) HJin Lfﬁ) ;(,A__) 1’ l,(ﬁ)l, I,QA/, I,(HAZ) pH pacyeTe KOIPPUIMEHTOB
K, ¥ k, COOTBETCTBEHHO.

'ubxocTs yronkos onpenenserca no ¢opmyne (31) B xoropoii =1i,. [Ipu
NpOBEPKE YCTOMYMBOCTH B IUIOCKOCTH I'paHH B pacueTHasA UIMHA olipedensieTcs
mo ¢opmyne lqf¢ =pl,(,f) , B KOTOpoH K03pPUIHEHT paCueTHOH UTHHBI U YTOJIKa
I paBeH:

p= 1,144, (39)

roe u; — Cleayer onpenenAars no rpagpukam uyepr. 13 B 3aBUCUMOCTH OT OTHO-
"1{2’ 1), 1 B) [(B
wenwn I/Ixy'm Il /1) 77,
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Yepr. 14. PacuerHan cxeMa naHeneif nosca co CTbIKOM MMPH pelleTKe O CMEWEHHbIMER B
CMEXHBIX FpaHfiX y3NaMH
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Ins yronka 2 ko3¢ PHIMEHT pacueTHOM [UTHHBI |4 PaBEH

u=pu; =1,14u, ﬁ) ' (40)
[x

[Inowans ceuenusa A B popmyne (26) NpuHUMaeTca paBHOM A"y A? co-
OTBETCTBEHHO )11 YIrONIKOB I U 2.
AHaJIOTHYHO CliefyeT BBINOJIHATH pacyeT B INIOCKOCTH I'PaHu A.

Ecrmu cThiK BBHINMOJHAETCA HAa YIrOJIKOBOM HaKIlaJike, MPOYHOCTb €€ JOJIXKHA
NpoBePATHCA 1o popMynie (33), B KOTOPOH YCHIIHE B HaKJIaJKe PaBHO YCHJIHIO
B INOJNYNaHEeNu, coAepKallled CTbIK, a M3rubarommiu MOMEHT BBIYHCIAECTCA IIO
¢opmyne (34), raoe k onpenenserca no popmyne (38).

[IpoBepKka NMpOYHOCTH CTBIKYEMBIX YTOJIKOB [OJIXKHA BBINOJIHATECA MO ¢op-
mynam (35)—(37).

4.32. [Ipn pacnonoXeHUH CThIKA I0ACAa B y3Jle pEIIETKH ¢ COBMEINEHHBIMH
B CMEXHBIX T'paHsaX y3laMH (uepT. 15) ciegyer pacCUHUTBIBATh KaXKOyl0 H3 IpH-
MBIKAIOIMX K CTBIKY MaHeneH Mofgca KaK BHEUEHTPEHHO CXKAThIH 3JIEMEHT IO
dopmyne (26) cOOTBETCTBEHHO Ha yCHTHA V| U NV, .

PacnipefgeneHue MOMEHTOB OT BHELEHTPEHHOTO CXKATHA MEXAY YTOIKaMH,
IPUMBIKAIONMMH K CTBIKY, MOXKHO ITpUHUMATh KAaK B ABYXIIPOJIETHOH Hepa3pes-
HOM Danke.

N2

Yepr. 15.  PacyeTHas
CXeMa fMnaHeneH MosAaca
IIpH CTbiIKE B Yy3ie
pelieTKH ¢ COBMelleH-
M, HbIMH B CMEXHbIX I'pa-
Mo HAX Y3NaMH

l, 2 — yronku
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OTHOCHTENIbHBIC 3KCUCHTPHCHTETHl YCHNMHl B MAHENAX ONPEACNAIOTCA Mo
dopMynam:

(1) (1)
e kmk (2) Amxl ; (41)

tk Imm

B k(Z) A(Z)xz

Ml S @ (42)

min

B popmynax (41) u (42):

7 72

k(l) P min . k(Z) — mm; (43)

Iy I

ly,l; — reomerpuyeckas IyIMHa MaHeNed, IPUMBIKAIOIIKX K CTBHIKY.
OcTtasmbHble 0603HaueHHsA — cM. I1. 4.30.

I'ubKoCTbh KaXO0ro M3 YrojIKoB olipenensaercsa no ¢opmyne (31), B KoTopoi
[ =1, ipn,a PACYETHAA [UTHHA [, r PABHA FEOMETPHYECKOH.

Pacuet yronkoBoH HakJI1agku HeoOX0MMO BBITIOJIHATDH Ha OOJbLLUEE U3 YCHIHIM
B CTBIKYEMbIX YIrOIKaxX B COOTBETCTBUH ¢ peKOMeHaamaMH 1. 4.30.

[1pOYHOCTh NMPUMBIKAIIMX K CTBIKY YIOJIKOB NMpoBepAECTCA 10 ¢opMysiaM
(35) —(37). Ilpu atom B dopMmyne (35) cnenyer npusATh N =N, B popMyie
(36) — N=N,; B BeipaxxeHuax (37) 3HaveHHe kK onpenenserca no popmyie

k (1)

k= (44)

T Wy @
Npumeps! pacuera

[Mpumep 6 (x mn. 4.29 n 4.30). Pacuer maHenu nmosica ¢ TeIeCKOMHYECKUM
CTBIKOM ITpH peLlieTKe ¢ COBMEIUEHHBIMH B CMEXHBIX I'paHAX y3JTaMH

Ctbik cBapHo#. PacueTHoe ycwine B nmadenu N = 160 xH. inxa maHenu nos-
cal, = 120 cm; amuua GonblLero U3 CTbIKYeMBIX YIolnKoB [,y = 90 cM, IHHA
MEHBILEro M3 CThIKYEeMbIX YronkoB I, = 30 c¢M; OjiMHbI IIPUMBIKAIOIINX Ha-
Henel: Ly, 1 = lip+1 = 120 om.

CtixyeMslie yronxu:L 90x 8 ul_80x 8. Marepuan — crans mapku BCt3mc6

nmo I'OCT 380-—71,Ry = 235 MIla.
XapaKTEpHCTHKH YTOJIKOB:

L 90x8: AW =139 cM?; IV, =438 cm*; i) =1,77 cm; 2V =251 cm;
L 80x8:4'Y=12,3 cm? 2. =303 cM?; i2 =157 cm; sz) =227 cm.

PaccrosiHne Mexny HEHTpaMH TAXECTH CThIKYEMBbIX YTOJIKOB
eo = @V 42—z V) 1,41 = (08+2.27-251) 1,41 =0,79 em.
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PaccToAHHA OT OCH V¢ — Vo A0 HaubBonee CXaToro BOJOKHA:

yronok I — cxarto nepo: x; = b1. 0,707 - z0.141=9 .0,707 — 2,51 x
x1,4]1 =2,82cmMm;

YroJIOK 2 — CXKaT o0ylIoK: X, = zf,”- 141 =2,27-1,41 = 3,20 cMm.

Kosd¢puumeHt pacueTHoit mymHnl u; = 1,01 mis GOnbluero M3 CTHIKYeMBbIX
YTOJIKOB OIlpefieNieH Mo rpaduKy yepT. 13 B 3aBHCHMOCTH OT NapaMeTpOB

I 30,3 ] 30
‘ [~ = =083y - =——=0,25.
i 43,8 120

min lm

KoadpdpuiumeHT pacueTHOH MjIHHBI IIA MEHbILEro yrojka no ¢gopmyne (32):
M =1,01-0,83=0,838.

I'nGxocti yrosixkos no popmyne (31):

)\(D_.."fl_l.!!!_:l’ig}_'_.l._z_g_: 68,5: ANP="2m =777 7 641
i 1,77 ‘2. 1,57

[TapamMeTpnl, HeOOXOUMBIE VISl BEIYUCIIEHUA KOIPPHIHEHTa Kk, OnpeaenaioT-
ca no popmynaM (30):

90 3 30

I e— = ™ . === -3.
X1 43,8 2,05 CM ", X2 30,3 ,990 CM
120 -3 120 _3
1= 3 438 913 cMm 2 = 3 303 1,320 cMm

5, =2,05+0,990+0,913+1,320=5,273 cM>;

512 = 30 (—9—%9—9- + 1,320) 90 (3’%—5—+0,913) 11997 M2

5,5 =902 (_%zgi +o,913) + 302 (—03320+ 1,320) =14415cM!;

6,,=0990+1,320=2,310 c™ =, 0,p =30 (__()_,22_9_9_,_ 1,320) = 54,45 cm ™2,
Ko>dduimeHT pacnpenesneHmss MOMEHTa B CTbiKe ONpeaenAercs no popmy-
ne (29):
: —54.45 (—
=231 14415 -S4 F10I7) _ g eae.
5,273 - 14415 — 119,97°

OTHOCHTE NIbHBIE IKCUEHTPUCUTETHI IO dopmynam (27) u (28):

m, = 0,79 ' 0,646
43,8

= 0,457,
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12,3 - 3,20

m, = 0,79(1-0,646) ———————— = 0,363.
30,3
IIposepka ycroiiuusoctu 60abiue2o y2onka 1
235

A= 68,5 = 68,5 - 0,0338 = 2,32; m, = 0457.

2,06 - 10°
ITo Tabn. 74[1] ¢, = 0,626. Onpenenum sHavenue ¢ no n. 5.3{1}:
o= 1- (0,073 5,53 ————33’—-5-—;—) 2,32 1/2,32 = 0,764.
2,06 - 10
v, = 0,626< 0,764 = ¢
[IpoBepuM yrosiok 1o popmyne (26) :

o=— 160 84.105kH/mM? = 184 MITa < 235 MIIa.

0,626 - 13,9 -107°
IIposepxa ycrotivugocru yeoaka 2
A=64,1-0,0338=2,17; m,=0363; ¢, =0679;
235
=1-{0,073 -5,53 ———— | V2,17-2,17 = 0,787;
’ ( 2,06 - 10° )
v, = 0,679 < 0,787 = o;

o= ——160  _ _ 197.105kH/M? = 192 MITa < 235 MITa.

0,679 -12,3.10"¢

Npumep 7 (x nn. 4.29 u 4.31). Pacuer maHenu nosca co CTHIKOM Ha Yrojko-
BOHM HaKJIalIKe [IPH pelIeTKe ¢ HECOBMEILIECHHbBIMH Y3J1aMH
Creix GonToBoii. PacueThbie ycunus: Ny = N, = 160 kH; Nyg = 0.

ID1vMHa 1aHeNIy IoAca I(B) 165 cM, CTBIK B cepeiHHe HIWKHEH MOJTYTaHeIH

rpaid B (cMm. vept. 14). Crmxyemme yronkH:L_90x 8 ul_80x 8. Marepuan —
cramb BCt3nc6 no TOCT 380—717

XapaKTepUCTHKH YTONKOB:
_ . _ S V ,
AV =139cm?; IV =106cm*; 1Y) =438cm*; z, =251 cm;

V=i =276 cm;

A¥=123cem?; I¥=743cm*; 12 =303cm*; 2= 227 om;
iD= iP= 1244 cm.

PaccrosiHue MexIy LEHTpaMH TSXKECTH CTHIKYEMBIX YIOJIKOB: €, = (Z§,
—~2¥)1,41 = 0,34 cm.

1)
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['eomeTpHUecKas IUTHHA CTBIKYEMBIX YTOJIKOB (CM. 4epT. 14):
Brpamn B: {2/ = 0,25.165=413cm; 117/ =165-41,3= 1237 cm;

BrpamuA: Il =123,7cm; 107 =41,3cm.
=B f4) _y(B) _ 165 e

JUTHHA 371eMEHTOB: I(A) i1 = a1 =

Pacyer xo3gppuyuenra kg (6 naocxocru 2panu B)
[To dopmynam (30) ¢ yuerom noschenmit K popmyne (38):

X1 —-il-:-;—-——0390cm -3, x,—-lgél—l%ScM X

106 74,3

=0,519cm™?; 9, = 165
3106 3- 7413

6,, =0,390+1,665+0,519+0,740 = 3,314 CM-3;

1,665 0,390
2

= (0,740 cM~3;

U, =

5, = 123,7 ( + 0,740) — 413 ( + 0,519) = 165 cM™%;

0,390
3

1,665
3

5,, = 41,3° ( + 0,519) +123,7% ( + 0,740) =20923 cm™!;

1,665
2

2,405 - 20923 — 194,52 - 165
3,314 - 20 923 — 165°

Pacyer xo3gppuyuenta k 4 (8 nnockocru epanu A)

5,,=1,665+0,740 = 2,405 cM™; §,,=123,7 ( + o,74o)= 194,52.

[TIo popmyne (29) kp = = (0,433.

123,7 _3 41,3
= = 1,167cm™7; = —>—=0,556 cM™~°;
17 06 S
165 _ 165 _
9, = =0,519cm™3; 9, = ————=0,740cMm"3;
' 3.106 0 3.743
§,, = 1,167 + 0,556 + 0,519 + 0,740 = 2,982 cm~°;
5, =41,3( 0’5256 +o,74o) -123,7( 1’1267 +0519)-—- 94,34 cm™?;
5y = 123,7’( 1,167 +0519)+41 32( 0’256 +o,74o)= 15472 M~ ;
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5,,=0,556+0,740 = 1,296 cm™>; 5, =413 (2228 10,740 )=
P 2p 9
= 42,04 cM 2.

1,296 - 15 472 — 42,04 (—94,34
Tlo gopmyne (29) k4 = 2.982 .15 472 — 9i 34? :

2 + 2
o opmyne (38) k =/233" + 0645 _ 55

2

IIposepxa ycrouuusocTu 8 NAOCKOCTU 2panu B

PaccrosiHue OT OCH V¢ — Vo OO0 Haubornee cKaToro BOJIOKHA:

yrojiok I — Hauboree cxar obymok: x, = 1,412(;) =1,41-.251= 3,54 cm;
yroinok 2 — Haubosee cxaro nepo: x, = 0,707 - 8 — 1,414 . 2,27 = 2,45 cm.
OTHOCHTENBHEIE IKCHEHTPUCHTETHI ITo popMmynam (27) 1 (28):

= (0,645.

m = 03405539354 _ 05100 1 = 0341055123245

43.8 303 = 0,152;
(2) B
x _1/743 _ 0.837 I’("z) = 0.75
Ifj l/ 106 ST
m

[To rpaduxy vept. 13 onpengenum u, = 1,21.
=114y, =1,14.1,21 = 1,38; u, = 1,38-0,837 = 1,15.

(1) 1,38 -165 2) 1,15-165
I‘HGKOC A = = . —- =
TH YTOJIKOB 276 82,5; A > 44 717,8.

[Iposepka ycrouuusocru y2oaxa I

A= 82,5.0,0338 = 2,79; m,,= 0,210.
Ilo Tabn. 74[1] ¢, = 0,647.

[lon.5.3[1]:
¢ = 1,47 - 13-——395——5———- (0,371 -~ 27,3—-——25-5——;—-—) 2,79 +
2,06 - 10 2,06 - 10
+ (0,0275 — 5,53 -———2-—3—5——5—-—) 2,719° = 0,672;
2,06 - 10
ve = 0,647> 0,638 = 0,95¢.
160

Mo dopmyne (26) 0= = 1,80 - 10° xH/m? = 180 MITa <

0,638-13,9.107*
< 235 MIIa.
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[Ipogepka ycrouyugocru y201Ka 2

\=77,8-0,0338=263; m,-=0,152; ¢, = 0,698;

135 135
o=147 - 13— _ (0,371 273 — )2,63+
2.06 - 10° 2.06.10°
+<0,0275 _ 553 ———215——-—-) 2632 = 0,708;
506 - 10°

v, = 0,698 > (0,673 = 0950p;
160

0’:——- s

0673-123-10°%

Pacuer 8 nnockocru epanu A

= 1,93 - 10°xH/Mm* = 193 MITa < 235 MIla.

Yronok / — Haubonee cxar obyuiok: x, = 3,54 ¢cM; yronok 2 — Haubornee
CXaTo nepo: x, = 2,45 cm.
OTHOCHTEIbHBIE IKCUEHTPHUCHTETHI

m = 0,34-0,55—1-§’9 304 0,210; m, = 0,34(1 —O,SS)M= 0,152;
43,8 30,3
]{2} !(A}
f” = 0,837, —-%=0,25;
I, 147
pu=1,14u, =1,14.1,01 = 1,15; u, =1,15.0,837 = 0,957.
(1 _ 1,15 - 165 (2) _ 0957 - 165
A = ——————=688; A '=—r—=64,7.
I'n6KOCTH YTONKOB: A > 76 68,8 > 44 64
lIposepka ycrouyusocru yeoaka 1
A =688.0,0338=233; m,=0210; ¢,=0,668;
235
=1-(0,073 - 5,53 ———— /2,33 .2,33 = 0,763;
Y ( 2,06 - 10° )
p, = 0,668 < 0,725 = 0,95¢;
o 160 _ _ 1,72 - 10°xH/M? = 172 MIIa < 235 MIla.

0,668 13,9 - 1074
IIposepka ycrouuusocru y2oaxka 2
A=64,7-00338=2,19; m,=0,152; ¢, =0,692;

g =1- (0,073 — 5,53 ——-23—’:5—-—5—> 2,19 2,19=0,783; ¢,=0,692<
2,06 - 10
< 0,744 = 0,95¢;
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160

o= ———-22 o 188.105kH/m? = 188 MIla < 235 MIla.
0,692 -12.3 - 10 <H/m : ’

Pacuer cTbiK080U HAKAAOKU
Haxnanxa BbImonHeHa W3 yronka L 90x8 ; AP = 12,5 em®; N, = 160 xH;
e, =034cm; e, =0,8-1,41 cMm= 1,13 cm.
U3arubGaromuit MOMEHT B HakJagke no dpopmyie (34):

M, = N(keo — e;) = 160(0,55:0,34 — 1,13) = —150,9 xH-cm = —1,509 kH-m.
PaccTosinne oT OCH Yo — Vo Ao mepa: x = 0,707b, — 1,41z = 0,707 - 9 —
—251-141 =282cm.

HanpsxeHue B Haknagke 1o ¢gopmyne (33):

-2
0= —0 ., (ELON(2IDI0 " _ 555 10w =
12,5 - 10 438 - 10

= 225 MIla < 235 . 1,1 = 258,5 Mlla.
[IpoBeprM Ha HPOYHOCTh CTBIKYEMBIE YTOJIKH.
lo dpopmynam (37): M, = 160 - 0,55 -0,34 - 10°* = 0,299 xkH -m; M, =
= —160(1 —0,55)0,34 - 107 = —0,245 xH - m.
Ina yronka I Af:) = 12,5 cM®. PaccTosiHMe OT OCH V, — V, yroyika I mo
obymkax, = 2,51 -1,41 = 3,55 cm.

160 . 0,299 - 0,0355
125-107% 438 -.10°°

= 152 MIla < 235 - 1,05 = 246,7 Ml]a.

I[To popmyne (35): 0, =

=1,52.10°kH/m* =

PaccTosiHMe OT OCH Yo — Vo Yronka I monepax, = 9-0,707 - 251 - 1,41 =
= 2,82 cM.

Mo dopmyne (35): 0, = BT 519(1)0_4—— + 0,249398—(;1.83382) = 1,09 X

X 10°kH/M* = 109 MIla < 246,7 MI1a.

Hns yronka 2 A;f’ = 10,9 cM*. PaccTosHMe OT OCH V, — ¥, yronka 2 1o
obymkax, = 2,27 - 1,41 = 3,20 cm.

160 (~0,245)0,0320
10,9-10"%  30,3-107°

= 121 MIla < 235 - 1,05 = 246,7 Mlla.

Paccroanue o1 ocHu Yo — Yo yronka 2 go nepa x, =8 - 0,707 —2,27- 141 =
= 245 cMm.

[lo dopmymne (36): 0, =

=1,21-10°kH/m* =
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Mo popmyne (36) : 0y = — 160, _(£0:245) (-0,0245)
10,9-107¢ 303 .10"8

= 1,67-10° kH/m* = 167 MITa < 235 - 1,05 = 246,7 MI1a.

[Ipumep 8 (x nm. 4.29 u 4.32). PacueT naHeny nosca co CThIKOM Ha OZHOCTO-
POHHEH YTONKOBOM HaKJIaJIKe NPH pacHoOJIOKEHHH €ro B y3JI€ PeIeTKH C COBMe-
LICHHBIMH Y3JIaMH

Marepuan — crans BC13nc6. Bepxusas manens — nosic:L_80x 8; A% =

—123cM2 % —'30301\4 (2’—22701\4 i2 = 1,57 cm.

min ’ H’IH’I

Huxuaa nauwens — mosac: L 90x8 ; AW = 139 cm’ Ig:m —-—43,8 cM?
z00=2,51cm; i . =1,77 cm. Hainanka:L 90x8 ; A = 125 oM?.

PacueTible HOpMaJIbHbIE CHIBI: B BepXHeM nosice — N, = 160 kH; B HimkHeMm
noace — N, = 190 xH; B Haknmanke — N, =190 xH (mo Gonbluemy yCHIHIO
B MOACE) .

InuHa naHenen: BepxHeit [, = 120 cm; HWxHen [y = 140 cm.

43,8

W= 3205 _ K2 = 303 553, o =
[To ¢opmymne (43): k 20 0,313; 120 ,253; ey

= (2,51 - 2,27) 1,41 = 0,34 cm.
Yronok I — cxar obymok: x; =2,51-1,41=3,54cM; yromoxk 2 — Cxaro
nepo:x, = (8 —-2.2,27) 0,707 = 2,45 cm.

OTHOCHTENbHbBIE IKCLEHTPUCHTETHI 0 popmynaM (41) u (42):

m, = 034 — 2513 139-354  _ g211;
0313 + 0,253 43 8
m, = 0340253  123-2.8 _ 51

0,313 + 0,253 30,3

cA) = 140 _ 994, (@ = 120 _ 904
I'n6KOCTH yroikKoB 177 9.1; 157 76,4

Pacuer yeonka I

A = 79,1-0,0338 = 2,67; m,r = 0211

[lorabn.74 [ 1] ¢, = 0,665.Ilon.53[1]: ¢ = 0,698; ¢, = 0,665 >
> 0,663 = 095¢.
190

[Io popmyne (26): o = = 206 -10° kH/M* =
bopryne. (26) 0,663 139 - 10 /

= 206 MIIa < 235 MI]a.
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Pacuer yeoanxa 2

A = 76,4-0,0338 = 2,58; m,c = 0,151.

ITo Tabn. 74 [ 1] ¢, = 0,706. Mo n.53 [ 1]: ¢ = 0,719; ¢, = 0,706 >
> 0,683 = 095¢.

I[To popmyne (26):

o= 160 _ 190.105 kH/m* = 190MIla < 235 MIla.

 0.683-12,3-10*

Pacuer Haxnaoxu

eo = 0,34cm; e; = 0,8-1414 = 1,13 cm.
PaccrostHue OT OCH Yo — Yo 10 Iepa X = 2,82 cM (cM. npumep 7) ; N, =
= 190 xH. ITo popmyne (44): k = 0,313/(0,313 + 0,253) = 0,55.

H3rubatoumin MomeHT no ¢opmyne (34): M, = N(keo — e;) = 190x
x (0,550-0,34 -1,13) =-1792kH-cM=— 1,79 kH - m.

Hanps>xeHus B HakJajKe:

, o= _ 190 . (=1,792) (-282)1

P 125107 438 -10°8
= 267 MIla > 235-1,1 MIIa = 258,5 MI]a.

Haknagky HeoOXOOMMO YCHIIHTB.

[IpoBepuM Ha MPOYHOCTb CThIKYeMbie yronku. ITo ¢opmynam (37): M_.l2
=190-0,55-0,34-10"2 = 0,355 kH - m; M, =-160(1 —0,55)0,34-10
= —0,245 xH - M.

HOnsa yronka I A n(” = 12,5 cm?. PaccTtosiHMe OT OCH Vo — Vo Yronka ! mo
obymka x;, = 2,51-1,41 = 3,55 cm.

I[To popmyne (35):

o, = —190  , 0355-00355

12,5-10% 43,8 -107®
< 235-1,05 = 246,7 MIla.

PaccTosiiie OT OCH g — Yo yronka I gponepax; =9 - 0,707-2,51-1,41 =
= 2,82 cMm.
IIo popmyne (35):
190 0,355(-0,0282)

0, = —————— 4228 = 1 99.10° kKH/M? =
" 12,5-107¢ 43,8 - 108 /

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

-2
O = 267-10° kH/M? =

= 1,808 - 10° kH/m* = 180,8 MITa <
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Hnsa yronka 2 A n("’) = 10,9 cm?. PaccTosiHHE OT OCH Vo — Vo Yronka 2 1o
obymka x, = 227.1,41 = 3,20 cm.

[To popmyne (36):
160 (—0,245) 0,0320
O, = +
109.107* 30,3-1078
= 121 MIla < 235 - 1,05 = 246,7 MIla.

Paccrosiine o1 OCH Yo — Vo Yronka 2 go nepa x, = 8 - 0.707 — 2,27 - 1,41 =
= 245 cMm.

ITo dpopmyne (36):
160, (=0,245) (-0,0245) _ 1,67 xH/mM* =

109 - 10~ 30,3 - 10™°
— 167 MIla < 235-1,05 = 246,7 Mlla.

= 1,21 - 10° xH/m*

Oy =

PACYET JJIEMEHTOB U3 THYTOI'O MHOIOI'PAHHOI'O NPOOHUIIA

4.33. JneMeHThI H3 THYTOTO MHOTOrpaHHOro Npoduis NpUMEHAIOTCA B Kaye-
CIBE CTOEK OHHOCTOEYHBIX CBOOOIHO CTOALIMX ONOP, ONOPp HA OTTAXKKAX H C
BHYTPpEHHUMH CBA3AMH. BO3MOXHO MCIONB30BAaHHE HX B KauyeCTBe TpaBepC H
BEPXHHMX YacTeH CTOCK KOMOHHHPOBAHHBIX CTANIEXKEI€300eTOHHBIX ONOP.

4.34. Ilpu pacuere crieqyer NpoOBepATh NMPOUHOCTb, OOLIYI0 H MECTHYIO YCTOM-
YMBOCTH JIEMEHTOB.

4.35. HeoOxomumMple i pacueTa reOMeTpUUYeCKHE XapaKTEPUCTHKH CEUEHUA

(deprT. 16, a) onpependioTca no GopMyJIaM:

A = 2ntbtga; (45)
I=1I =1 = —gtb3tga(tgza+3); (46)
2
o = (48)
n

B popmynax (45)—(48):
A — mrousagb ceyeHHud,
Iy, 1,,1 — MOMEHTbI HHEPLHH CEYEHHA;
{ — TOJILIMHE CTEHKH;
n — YUCJIO CTOPOH CEYEHMA MHOIOrpaHHHKaA.
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Yepr. 16. Cedenne 31eMeHTa H3 FHYTOr0 MHOTOIpaHHOT'O NPOPHIIA

a -- 0003HayeHUe NapaMeTpOB CEUCHUS U YCWIUH; 6 — HampasjieHHE KacaTeNbHbIX HallpaxXe-
HUll; 6 — yroBble TOUKKH (1-35)
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4.36. Pacuer Ha NMpOYHOCTH ClIeAyeT BBINOJHATH B COOTBETCTBHHM C TpeboBa-
HHUAMH pa3f. S | 1] kak u3rubaeMbIX 3IeMeHTOB WIHM 3JI€eMEHTOB, NOABEpKEH-
HbIX OENCTBHIO OCEBOM CHWIBl ¢ M3rMboM. [Ipu pacuyere CTOEK OOHOCTOEUHBIX
CBOOOIHO CTOALUMX ONOP BHYTPEHHHE YCHWIHA AOJIKHBI ONpeeNnarbes 1o aedop-
MHPOBaHHOM CXEMe B COOTBETCTBHH C I1. 4.24.

HopManbHbie H KacaTenbHble HAaNpsXeHMsA B Touke (' ceueHHsA ¢ KOOpIHHa-
TAaMK X H )Y CIIeHyeT oNpedensaTh o ¢opMyliaM:

N M M
— + X v+ 2 5. 49
M
-r=-l.( kg 9 Syi_%’_sx), (50)
t \ 24, I I

rne M., M, — u3ruGaioume MOMEHTDI,
Afk’ — KPpYTALIMH MOMEHT;
Q, — nonepeyHbIe CHIbI;

A , — mWomans MHOTOYrojibHHKa, OrpaHHYe¢HHOro 3aMKHYTOH Cpen-
HeH JIMHHEH CeYCeHMs, paBHaA .

A, = nb?tga; (51)
C Xk

Sy =t fyds; S8, =1t [ xds, (52)
Yk ¢

rae S, Sy —~ CTaTMMECKHE MOMEHThI YacTel CeuyeHMs, JIeKAIMX Mexay
ToukaMH C — y, M C —X;.

3Hakn B dopmyne (50) cneayer mpHHHMAaTh B COOTBETCTBHH C Hallpabie-
HHEM KacaTeJIbHbIX HalpsKeHUH oT cun 0, ¥ Q. , MOKa3aHHbIM Ha 4epT. 16, 6
(HanpsDKeHMA, HanpaBlieHHble OOHHAKOBO, B TOUKe C MPUHKUMAIOTCA ¢ OJUHAKO-
BBIMH 3HAKaMH) .

B xapaKTepHBbIX TOUKAaX CeYeHHA, MOKa3aHHBIX JIA Pa3NIMYHOTrO YKCIIa rpaHeH
Ha yepT. 16, 6, KacaTesibHbI€ HaNIPSXKEHHUA ONpeaeAlTCA o popMyIie

2 2

e SR ST (53)
24 .t I I

W

Tf_

Iae { — HOMep TOUKM.
3HavueHHd KO3QPHUHEHTOB k,; u k,; MpuBeeHsI B Tabn. 12.
[IpoyHOCTb CeUEeHMA NMPOBEPAETCA MO POPMYyJIaM;

0SS R,7.;, T SRy, l/02 + 372 < LISKR,7,. (54)

4.27. Cxaro-u3rnbaeMpie 371eMeHTbl U3 THYTOrO MHOIOrpaHHOro Hpo¢puis
clnefyeT NpoBepATb Ha YCTOHUYMBOCTD B COOTBETCTBMHM C TpeOOBaHHAMH pa3fl. J
[ 1] xak B mI0OCKOCTH, TaK H U3 IUIOCKOCTH AeHUCTBUA M3rMOAOLUMX MOMEHTOB,
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Tabnuuwa 12

Yucno rpaHeft MHOrorpaHHuKa 7

Homep — - - —
TOYKHU 8 12

] —

kfcf k{i k vi kxi kxf k yi

1 1,167 1,086 0 1,053 0 1,036 0

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

3 0 0,414 1,000 | 0,618 | 0,851 0,732 0,732

4 ~ 0 1,086 0 1,052 (0,268 1,000

5 -

- - — — 0 1,036

KpOM€ CTOEK OIHOCTOCUHBIX CBOOOOHO CTOAIMX ONMOP, KOTOpble PaCCYHTHIBA-
I0TCA 10 ePOpMHPOBAHHOH CXeéMe H Ha YCTOMYHBOCTH IIPOBEPAIOTCA TOJIBKO H3
IUIOCKOCTH NEHCTBHA MOMEHTOB.

4.38.IIpu pacuere MECTHOH YCTOHYMBOCTH CTEHKH HEOOXOIHMMO BBINOJIHHTH
aBe IPOBEPKH:

a) no n. 7.14*[ 1] (xak CTeHKH 371eMeHTa KopoGyaToro ceuenus npu m = 0) ;

6) o n. 8.5 [ 1] ( KaK 3aMKHYTO# [HIHHAPHUECKOH 00OTIOUKH) .

4.39. IIpu pacuere mo n. 7.14* [ 1] ycnoBHas rHOKOCTh A OmpeaenAeTcs ciie-
OyIoLMM 00pasomMm.

Beruucnsaerca ycJoBHbIH KO3 HIMEHT MpOoaopHOro H3ruba no popmyiie

o* = Omax | (55)
Ry,
TNe  Opmgx — MAKCHMAJIBHOE HANpsOKEHHE B Haubonee HanpsOKCHHOM IpaHH,
omnmpeneneHHoe no nedopMHpOBAHHOHR CXEMe.

[lo Tabmn. 72 [ 1] mo 3HaueHHIO Y * onpenenAeTcs COOTBETCTBYIOMIAas THOKOCT
A* o6paTHOH JIMHEHHOH MHTEPMONALMEH. YCJIOBHaA rHOKOCTD onpenensercs no
popmyite - R

A=) — (56)
E

[lon 3HaueHMEM hgr ClIE[yeT NOHHMATh LIMPHHY IPaHH B pacCMaTpHBaeMOM
CeueHHH, paBHYI0 @ (CM. 4epT. 16).

4.40. ITpu npoBepke YCTOMUMBOCTH MHOrorpaHHoro npoduwis no m. 8.5 [ 1]
KaK IWTHHAPHIECKOHR 000II04KH pagiyC 0060/10YKH ClefyeT IPHHUMATh PaBHBIM:

b

1 \
2 ( CO3 & } (5)

KacarenbHble HallpskeHHA onpeaenaoTcsa no popmyne (50) wnun (53).

[IpuMephl pacueTa

fMpamep 9 (x mm. 4.33—4.38). Pacuer Ha NMPOYHOCTP H MECTHYIO YCTOMHYM-
BOCTb CTOHKH H3 THYTOrO0 MHOTOTPaHHOTO HpODHIA
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B nmpumepe 5 npHBelEeH CTaTHYeCKHMH pacyeT CTOHKH omopsl BJI u3 raHyroro

MHOFOrpaHHOro npoguns no aedpopmumpoBaHHoW cxeme. IIpoBepuM ceveHue
3TOH CTOMKH Ha IIPOYHOCTbh U MECTHYI0 YCTOHYHBOCTb Ha oTtMeTKe 0.00.

3HayeHue uarubaiomiero MmoMenta M, = 711,29 kH - m (rp. 8 Tatn. 11).
JHauyeHHe NOMNEepeYHON CHIIbI BhIVHCIIETCA MO popmyne (24):

@, = 53,90 - sin (0,035565) + 31,62 = 33,54 xH.

PaccmaTtpuBaeMoe ceyeHHe MpencTaBnseT COG0H MpaBHIbHBIA JECATHI PAHHHK
pasMepoMm b = 0,362 M H ToMuUMHOM CTeHKH [ = 8 MM (CM. uepT. 16,a).

Marepuan — ctans BCr3nc6, R, = 235 MIla, R; = 135 MIla.

MoMeHT uHeplLMH ceveHun onpenensaerca no ¢popmyne (46):

Iy = -1-30— tg 18° - 0,008 (0,362)> (tg2 18° +3) =

= 1,276-107° Mm*.

[Inowans ceueHns onpenensaercs mo popmyne (45):
A; =2-10tg 18° - 0,008 - 0,362 = 1,882 - 107% m>.

3HaueHHe IPOMOJIbHOM CHIbI NMPHHMMAETCA IO HenepOpMHPOBAHHOH Cxeme
no 1aén. 10 s 1-ro yuactkaN = N] = 53,90 kH.
IIposepxa nPpOYHOCTU CEYEHUR

[IpouHocTs ceueHHsa nposepserca no ¢opmyne (54) npu 7, = 1 ang Touex
2—4 Ha uyepT. 16, 8 man = 10.

Touxa 2 (MakcHManbHble HOpMajlbHble HanpsoxeHMsa). HopmanbHele Hanps-
KEHHA 0, onpexensioTca no popmyne (49) mpuM, = Ony = b:
_ 711,,29--0,,,362+ 53,90

Oy = ————— = 2,047 - 10° kH/M* =
1,276 - 1072  1,882.10"

= 204,7 MIIa < 235 Mlla.

Kacarenshble HampskeHMst T, onpenensiorcsa no dopmyne (53) nmpu Oy = 0,
K03 dHLMeHT Xy, — U3 BTOPO# CTpokH Tabn. 12 npun = 10.

33,54(0,362)*

T, = 0,325
2 1,276 - 103

= 1119 xH/m? = 1,119 MI]a.

IpoBepum nmpouHocTs o popmyne (54) :
1,119 MIla < 135 MIla;

V204,7% +3.1,1192 = 204,7MIla< 1,15 - 235 = 270,3 MIa.

Touxka 3. HopMaibHbIE HalpsDKEHMA 03 olpenenainTca no popmyne (49)
mpuMy, =0uny = b sin 36° = 0,362 - 0,5878 = 0,213:
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pa= 5390 TIL29 0213 _ 00 o5 gt =

1,882 - 10"2 1,276 - 1073

= 147,4 MIla < 235 MIla.

KacaTtenpHble Hanpsi>keHUs T3 onpenensiorca no ¢opmyne (53) npu @, = 0,
K03pUIHEHT Ky 3 — U3 TpeTheH CTPOKH Tabn. 12.

2
= 0,851 —=224(0362) " _ 593 /2 = 2,931 MIla.
1,276 - 10"

[TpoBepum nmpouHocTh Mo popmyne (54):
2,931 MIla < 135 MIla;

V1474% +3.2931%2 = 1475 MIIa< 1,15 - 235 = 270,3 MIla.

Touka 4 (MakcHManbHbIEe KacaTenbHble HanpsokeHusa). KacarenbHble Hamps-
KeHUA 74 onpenensorca no ¢opmyne (53) mpu @y = 0, xkoapduumenr ky, —
U3 YeTBEPTOH CTpOKH Tabn. 12,
33,54(0,362) ?

1,276 - 1073

[Iposepum npouHocTb o popmyne (54) : 3,62 MIla < 135 Mlla.

T4 = 1,051 = 3620 xH/M?> = 3,62 MIIa.

Ilpogepra mecTHOU yCTOIYUBOCTU

MecTHas yCTORUMBOCTD IIPOBEPACTCA:
a) KaK CTEHKH 311eMeHTa KopobuaToro ceuenus mo 1. 7.14 [ 1] .

BeluMcrisercst yCIIOBHbIH KO3 PHIUMEHT NpOAoJIbHOro H3ruba no ¢gopmy-
ne (55):

= 0,871.

235

50 — 40

¥ AX = o—
Mo 1a6bn. 72 [ 1] onpenenserca rubkocTh A*: A* = 40 0.852 — 0.894

X (0,871 — 0,894) = 455,

= -I /[ 235 _
YcnoBHas THOKOCTh: A = 45,5 206.10° 1,54.

ITo tabn. 27° 1] mna xopoGuaroro ceueHusas mpu m = O M A2 1,0 Ay, =

Ref ]/2,06 . 10°
= 1,0+0,2-1,54 = 1,31. . 1,31 _2—35—— 38.8.

BenuuuHa CTOpOHBI CeYeHHA MHOTOrpaHHHMKA NMoiXHa OGbiTh He Gonee hof =
= 0,008 - 38,8 = 0,310 M. B ceueHuyt MHOTOrpaHHUKa HMeeM (CM. 4epT. 16,4a):
hef=a=2btga=2-0362-0,3249 = 0,235 m< 0,310 m;
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6) Kak 3aMKHYTOH WHIMHApHYECKON 00onouxH no n. 8.5 [ 1]. OtHoueHne pa-

r_ b 1 0,362 ( 1 )=
inigaﬁﬁonoqm K TOMLMHE — ET (1 + COS Q& ) 2 - 0,008 o 09511

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

R
v =097 — ( 0,00025 + 0,95 —-”—) _.’i_ —

E
235
= 0,97 — (0,00025 + 0,95 -——-—-—) 46,41 = 0,908.
2,06 - 10°
3HaueHuHe KoddpdHuMeHTa ¢ onpeaenseM 1o 1abm. 31 [ 1] (ma L = 100):

c = 0.22. d

Kpurnyeckoe HampsbkeHHe 0.y B dopmyne (99) [ 1] onpenensem Kak MeHs-
lilee U3 3HaueHHd ¥ R, u cEt/r:

0.y, =min[YR,;cEt/r] = min[0,908 - 235; 0,22 - 2,06 - 10°/46,41] =
= min[2134; 976,5] = 213,4 MITa.

Taxk Kak KacarejbHbie HAMPSOKEHHA B MeCT€ Haubosblliero MOMeHTa (7, =
= 1,119 MITa)  mennmte, uem 3Hauenme 0,07E (t/r) ¥2 = 0,07 - 2,06 X
X 10 /(46 41)3/2— 45,6 Ml'Ia, TO Hanps)keHWe 0., yBenuuuBaeM B (1,1 —
—~ 0,1 04 /0,) pa3, roe ¢, — HaMMeEHblUee HalpsDkeHHe (pacTATHBAIOILEE Ha-
NpsHKEHHE CYUMTAEM OTPHLATEIIBHBIM) :

0.1 (=198.9)

Ocr1 = 213,4 [1,1 — 204 7

] = 255,4 MI1a.

[Ipunnman xo3¢p¢uuMeHT ycnoBur paborer 7, = 1,0, mpoBepgeM yCTOHYH-
BocTb 060onoukH no ¢popmyne (99) [ 1]: 204,7 MIla < 255,4 MIla.

5. PACYET COEOUHEHHWH

5.1. YKa3aHHA NO pacyeTy CBapHBIX COCIMHEHHMH IpHBENECHHI B III. 11.1=11.5
[ 1], a Takxke B [ 2] .

CoequHEHNA C yIJIOBBIMHM LIBAMH ClI€yeT MPOBEPATH MO IBYM CEYCHUAM: IO
METAUTY WIBA H N0 METAJUTY I'paHMIBI CIuiaBieHHA. IIpH pacuere JOCTATOYHO MPO-
BEpUTh IIPOYHOCTH IO OHHOMY CEUEHMIO, HMEIOLIEMY RaMMEHbBLIYI0 IIPOYHOCTb.

PacyeTHbIC CeyeHMs, MO KOTOPBIM CIIeAyeT IPOM3BOAUTh NPOBEPKY NMPOYHOCTH
COEOMHECHHA B 3aBHCHMOCTH OT HapaMeTpoB LlIBA, yKa3aHn! B 1abn. 2 u 3 [ 2].

IIpenenbHbIe yCHINs HA CBapHbIE COSAMHEHMA C YTJIOBBIMM IIIBAMM 1A HanGo-
Jlee pacHpOCTPAHEHHBIX COYETAHHH 3NEKTPOOHBIX MATEPHANIOB, YCIIOBHH CBAPKH

M KaTeTOB HIBOB NpHBeeHbI B Ta0bn. 1 1 2 npun. 2[2].
§5.2. Yka3aHusa no pacuety GONTOBBIX COeIMHEeHMH Manp B . 11.6-11.11[1].

[Ipn onpenenenuu uucna 6onrtos nmo m. 11.8 [ 1] xosadpdpuumeHT ycroBuit paboTsl
7. cnegyer NpHHUMATh paBHbIM 1,0.
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YKa3aHua Mo OIpedesIeHHIO Kogcbcbum{euroa yYCNOBHH pabOThl COEOMHEHHH
npuBefebl B Tabn. 35 n. 15.147[ 1]. KoHcTpykTHBHBIE TpeGOBaHUA K NPH-
KpeIUIEHHI0 PaCKOCOB K NOACaM M PacloyioKeHHI0 OOJITOB B CTHIKE YKa3aHbl B

mi. 15.15u 15.16{ 1].

5.3. Pacuer GONTOBBIX COEOMHEHMH PackocoB ¢ moAcom (uept. 17) crmemyer
BbINOJIHATD:

Ha cpe3 bonra — Ha Gonblliee U3 YCHIIMHE, NepeJaBaeMbIX Ha OOJIT paCKOCaMH;

Ha CMSATHE TTOJIOK pacKOCOB — Ha YCHIHA B pacKOCaXx;

Ha CMATHE IIOJIKM TMOsACA — Ha PABHOMACHCTBYIOILYIO YCWIHH, NEpeOaBaeMbIX
pPacKOCaMH.

[Ipn cxeme coequHeHusa No yepr. 17, a HEOGXOAUMO TaKXKe MPOBEPUTH Ha CMA-
TMe IONKY Iogca Ha ycunue 0,5/, ¢ yYeToM pacCTOAHUSA BIOONb YCWIHA OT OCH
OTBEpCTHA IO Tepa Nnosca.

Yepr. 17. Cxema coeilHHEHHA PACKOCOB C MOACOM

@ — MHOTOGOJITOBOE COeIHHeHHe, 6 — OHO0ONTOBOE COeTMHEeHHe

6. TPEBOBAHHA 10O NMPOEKTUPOBAHHN)

OBIHE MOJIOKEHHA

6.1. Cranpabie koHCTpYKUMH onop BJI u OPY cnenyer nmpoektMpoBath B CO-
OTBETCTBHH C TpeOOBaHHAMM [ 1] U HacToALMM pa3fenoMm.

6.2. PemreryaThie 3n€MEHTBI ONOP HOJDKHBI ObITh OMa¢pparmupoBaHbl. [lpu
pasMELICHUN IuadparM ClelyeT YUHTbIBAaTh GaKTOpPhI, BIUAWOLIME Ha HECYILYIO
CNIOCOOHOCTh: NMPOCTPAHCTBCHHYIO )XXECTKOCTh KOHCTPYKUMH, HEpaBHOMEPHOCTH
pacripefiesicHHss BETPOBOr0 [MNaBAECHUA MeXAYy IepegHeH W 3afHeH IpaHAMH
KOHCTPYKUMH IIPH HalnpaBlieHHH BeTpa, HOpMAJIBHOM WIH Tof], YTJIOM K IPaHfM,
M NpH KpyueHuH. Taxxke Cledyer YUHTbIBaTb TOYHOCTh MOHTaXa KOHCTPYKUMH
H BO3MOXXHOCTb UX TPAHCNOPTHPOBaHHA. BO BCeX Cnyuyasx HE3aBHUCHMO OT THIIA
OMOp M CEYCHHMH 3JIEMEHTOB AHadparMel OOIDKHBI ObITh NOCTaBJIEHBI BO BCEX



CeUeHHAX, rA¢ IPHIOXEHB COCPEHOTOYECHHBIC HArpy3kH, KOTOpPbI€é MOTYT BbI-
3BaTh HCKaXKeHHe GOpPMBI MOMEPEYHOTO CEYCHHSA, H BO BCEX CEUCHHSX C Meperno-
MOM IIOACOB.

6.3. Koncrpykuuu onop BJI u OPY pmornpkHbl obecneunBaTh BO3MOXKHOCTD 3a-
KPEIUTEHHS MOHTAXHBIX MPHCIIOCOOIEHHH C MOMOIUbI0 YHHPHUMPOBAHHBIX Ae-
Tajied H JOCTyn OOCIy>XMBAaWILIEro NEpPCOHAJla K y3J1aM KpeIUIeHHs THpJIAHA,
MPOBOAOB M TPOCOB B COOTBETCTBHHM C TpeOOBaHMAMM [ 7] M ApPYrHX HOEHCTBY-
IOIIMX HOPMATHBHBIX JOKYMEHTOB MO TEXHOJIOTMYECKOMY NPOEKTHPOBaHHI.

6.4. llna obecrieueHus TpeOyeMOH XECTKOCTH OMOP C OTTSXKKAMHU NOJ, EH-
CTBHEM TOPHM3OHTANBHBIX HArpy30K B OTTSOKKAX MAO/DKHO OBITH CO3MAHO Ipefl-
BapuTeJIbHOe HarsDkeHHe He MeHee 10—15 % pacueTHOro yCwiHs B OTTSDKKAX.

6.5. TpyGuaTbie 37ieMEHTHI M 3JIEMEHTHI KPYIIIBIX CEYECHHH NOJDKHBI IIPOEK-
THPOBATBCA ¢ YYETOM MEPONPHATHH, NPEAYNPEXKAAIOUMX NOABICHHE aBTOKOMNE-
GaHni B BETPOBOM INOTOKE.

6.6. IIpy TpoeKTHPOBAHMM CIIELMAJIBHBIX MEPEXOOHBIX ONOp HEOBXOMHMO
IIpeaycMaTpUBaTh MAKCHMAJIBHOE COKpPALEHHUE YHMCJIAa MOHTAXHBIX COEOUHECHMH
H cOopouHbIX 60NTOB.

[Ipy 3HaYMTENBHBIX OCEBBIX YCHJIMAX B MOACAX KPECTOBOIO CEUEHHS H3 ABYX
YIOJIKOB HJIM H3 JIMCTOBOI'O MPOKaTa CBAPHOH KOHCTPYKIMH, €CJIM CTBIKH Ha
HakJIagkKax TpebyoT yCTaHOBKH OOJbLIOre uMcna OoJTOB, peKOMEHIYETCHA
NpOeKTHPOBaTh CTHIKH PpnanueBbiMH (uepT. 18), yro obecneunBaeT cokpalleHue
qHcria 60TOB B COeIHHEHHH ¥ YNIpoLleHHE ero COOpKH.

CBAPHLIE COEAHHEHWSA

6.7. B KOHCTPYKIMAX CO CBAPHBIMH COSMHEHUAMH CIIe/IyeT:

a) obecrreuMBaTh CBODOIHBIA JOCTYN K MECTaM BBLINOJIHEHHA LIBOB C YYETOM
BbIOpAaHHOTO CIIOCO0a H TEXHOJIOTHH CBApKH;

6) Ha3HayaTh TONLMHY LIBOB, B3aHMHOE€ KX PacloIOKEHHE H BHIOMPATh TAKOH
crioco® cBapKH, YTo6bl B KOHCTPYKIMSAX BOSHHKAIH BO3MOXXHO MeHbLUME COOCT-
BEHHbIE HaNlpsXKeHUA U edopMalH OT CBApKH,;

B) H30erarb COCpedOTOYEHHOCTH OONBLIOrO YMCla LIBOB B OJHOM MeECTE;

r) MpUHUMATh MMHMMAJIBHO HEOOXOOMMOE UMCII0 U MHUHMMAJIBHBIE Pa3Mephl
CBapHbIX LIBOB.

6.8. Popma NOAroTOBIIEHHBIX KPOMOK CBAPHBaeMbIX OETAJIEH JOJDKHA IIPHHH-
MAaThCA C y4eTOM crocoba CBapKH, TONLIMHB! CBAPUBAEMBIX JIEMEHTOB, II0JI0Xe-
HMA X B IPOCTPAHCTBE U TEXHOJIOTHA CBapKH.

®opMy NOAroTOBNIEHHBIX KPOMOK INPH PYYHOH CBapke Cleayer NpUHUMATDL
no 'OCT 14771-76, T'OCT 5264—80 u I'OCT 11534-75.

6.9. Paamepsr 1 dopMy CBApHBIX YTJIOBBIX LUBOB ClIelyeT IIPMHUMATD 110 YKa-
3aHnAM I1. 12.8 [ 1], a Takxe pexkomeHgammam [ 2] .

6.10. [IpumeHeHne KOMOMHHPOBAHHBIX COCAMHEHHH, B KOTOPBIX YaCTh YCHITHA
BOCIIPHHHUMAETCA CBapHBIMH LIIBAMH, a4 4aCThb — O0ONITaMH, He [JOMyCKaeTCA.
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Yept. 18. CxeMa PpnaHueBOro CroiKka

NOAICOB KPECTOBOI'O CeYeHHN

6.11. lIpumMmeHenne mIpepbIBUCTBIX IIBOB, 3JIEKTPO33KJIENIOK, BBIMOIHAEMBIX
PYYHOH CBApKOH C NpedBapHUTENbHbIM CBEPICHHEM OTBEPCTHH, HE JOIYyCKaeTC .

6.12. KoHcTpykTHBHBIE POPMBI CBapHBIX COIMHEHMH B KOHCTPYKUMAX ONOP
nokHel ofecneunBaTs HaubONEe paBHOMEPHYIO 3MIOPY HAIPsSDKEHUH B 3JIEMEH-
Tax ¥ JeTajnfax, a TaKXe HAWMEHbLIME CBapO4YHble HamNpsKeHUsA. C 3TOM 1EJIbio
HeoOXoOouMO H30erarp pe3KHX reoOMETpHYeCKHX KOHLEHTPAaTOPOB HAaMpAXXeHHi
(BXOOAIUMX YITIOB, MEpPENafoB CEYeHWUM M T. [.). YCTPOHMCTBO CTHIKOB C HEMOI-
HbIM NEPEKPHITHEM CEYCHHR (HANpHUMeEp, CThIKA MOACOB IPH OTCYTCTBHH CThIKA
CTeHKH) He JONMyCKaeTCA.

6.13. B cBapHBIX CTBIKOBBIX COEOMHEHHAX JIMCTOB Pa3HOro CEYEHMA B LENAX

obecreyeHna IUIaBHOCTH Iepexoda CeYeHHMs OT MEHbBIUEH TOJILMHBI (IIMPHHBI)
K OosnbllIeH cnenyeT NpefycMaTpuBaTe CKOCHI Y Domee Tosicroro (LUMpOKOro)
JIHCT2 C OQHOH WIIH C ABYX €ro CTOpPOH C YKJIOHOM He bonee 1:5. CTeikoBaHHE
JIKCTOB DPAa3HOM TOJILLMHBI 0€3 YCTPOHCTBA CKOCOB pa3pelllaercsd IpH YCIOBHH,
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€CITM pa3’HHIA B TOJNIUMHE JIMCTOB HE NpEBbIllaeT 4 MM, a BETHUHHA YCTYIA B
MecCTe CThIKa He npeBsbniaer 1/8 Tonumub 6orree TOHKOTO NMHUCTA.

6.14. Mexay TopuaMM CTBIKYEMBIX 3JIEMEHTOB IIOACOB, NEPEKPhIBAEMBIX
HaKJIaAKAMH MDY CBAapHBIX COeOMHEHHAX (uepT. 19), cremyer OCTaBNIATH 3a30p
He meHee 20 mMm. llIBbr HaKIIANOK, COEOMHAIOLIME HAKIAAKH C NOACAMH, He

DOIDKHBI IOBOAUTHCA OO OCH CTHIKA Ha 25 MM C KaXIO# CTOPOHBI. 3a30p MEXIY
CTHIKYeMBIMH 3]IeMEHTaMH NOsACa 3aBAPUBATH HE JOIMYCKAETCHA.

20

Yepr. 19. Coapuoii cThik noncs

j

6.15. CBapHble CTHIKH NOACOB OMNOP, 3KCIUTYaTHPYEeMbBIX HIIM MOHTHPYEMBbIX
MpH pacueTHOH TemmepaType Hivke MuHyc 40 °C, cnemyer pacnonarath BHe
Y3JIOB, NP4 3TOM HaUMEHbIIIEE PaCCTOAHKE MeX Y OITHKAHIIMMH KpassMH CTBIKO-
BOH HAKJIANKH H Y3IOBOH (PACOHKH [OJIXKHO OBITh HE MEHEE YIBOCHHOH BHICOTHI
ceyeHun nosca H He MeHee 200 MmMm.

6.16. Ilpn npoexTHpoBaHNM CBapHBIX COEMMHEHMH CIICAYET TaK)XKE YUMTHIBAThH

pekomeHOamuu | 2] .
BOJITOBLIE COEAHHEHHA

6.17. bontb! cnenyer pasMellaTh B COOTBETCTBHM ¢ Tabn, 39 [ 1]. Ina obec-
IIeYeHHA BO3MOXXHOCTH 3aKpYUMBaHHA GOJITOB B COCOHHEHMH H CO3HAHMA KOM-
MIAKTHOCTR Y3J1a IpH YCIIOBMM CHIDKCHHUS PacCYETHBIX COINPOTHBJIEHHMH CMATHIO
B JJ1eMEHTaxX M3 cTajleit ¢ mpenenoM Texydyectn go 38 MIla nomyckaercsa yMeHb-
IIIeHHe PACCTOAHMU MEXOy lLEeHTpaMd OONTOB H 0 KpadA INEMEHTOB B CIIyvyasax
MOATBEPXHAEHHA PACYETOM C YYETOM COOTBETCTBYIOLMX KOIGODHIHEHTOB YCIIO-
BHH pabOTHI COEMMHEHUHA COITIACHO III. 11.7% 15.147 1].

6.18. IIpu pazmelueHnH GONTOB B LIaXMAaTHOM NOpANKE paccrosgHue b mexnay
MX LEHTPaMH BOOJIb YCWIHA CIIEyeT NMpHHUMATh He meHee d + 1,5d, rae a — pac-
CTOAHME MEXIY pAJAMH IIoNepeK YCHWiMs, d — OMaMeTp OTBEpCTHA A Honrta
(depTt. 20) . IIpn TakOM pasMeLICHHH CEYEHHE EeMEHTa 4, ONpeaensaeTca ¢ yye-
TOM OC1abneHusA ero OTBEpCTHAMM, PaCNONOXKEHHbIMH TOMIBKO B OJHOM CEYCHHH
monepeK yCWIHA (He 10 ,,3ur3ary’’).
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Yepr. 20. PasMewmedune 60ATOB B 111aXMaTHOM NOpAAKE

6.19. B 3nemMeHTax, paboTawlMX TOJBKO Ha pacTsKEHHE, JUIMHA obpe3sa
B OHOOOJITOBBIX COEIHHEHHAX AOJKHA IPUHHMATBCA HE MeHee 2d.

6.20. B coenuHeHnax Ha 60nTax HOpManbHOM M rpyboH TOYHOCTH, paboTalo-
IIHX Ha cpe3, OUAMETp OTBEPCTHH CneayeT NIpHHMMATh HA 1 MM 6osblie HOMHE-
HaJIbHOTO IHaMeTpa OOJITOB.

6.21. HoMmuHanpHbie AMaMETpbl OTBEPCTHH M [OIMYCKaeéMbi€ OTKIIOHEHUA
B JHaMeTpax OTBEepCTHH A OOnTOB rpyOOH, HOPMAIILHOM M MOBBIIUIEHHOH
TOYHOCTH, paboTaiouMx Ha cpe3s, NMPpHHMMAIOICA B COOTBETCTBHH C YKa3aHHEM
n 8.2 [3}.

6.22. Bo ¢naHueBbX COEMUHEHUAX, rae 60Tl paboTaloT Ha pacTKEHHeE,
OUaMETp OTBEpPCTHUA HE [OJ/DKEH TMpeBbIIaTh auameTp OGomnra Gomee yeM Ha
2,5 MMm.

6.23. 'onoBkH M raukd OONTOB HOJ/DKHBI IUIOTHO CONPHKACAaThCA C IUIOC-
KOCTAMHM 2JJIEMEHTOB KOHCTpYKHIHMH H 1Ianb. Ilog ralku OomkHbI 0Os3aTelNb-
HO CTaBUThCA Kpyribie Wanbnr mo 'OCT 11371-78.

3aKkpeIUleHHe TaeK OT CaMOOTKPYUYMBAaHHMA OO/DKHO OCYLIECTBJIATBCA B CO-
OTBETCTBHH C YKa3aHHeM pabouux uyepTeKeH YCTAaHOBKOM MNpPY>XXHHHBIX IUAUO
HJIH KOHTpraek.

Pe3pba Oonta OOMKHA HAXOOMTHCA BHE OTBEPCTHA COEAMHAECMBIX 3IJI€MEH-
TOB, @ C HAapY>XHOH CTOPOHBI TaMKH [MOJDKEH BbICTYNATh CTEpPXKEHb O0JITa
IUTHHOHK He MeHee 1,5 11ara pe3nObl.

6.24. Packochl, NpUKpEIUIAEeMbIie K NOACY 00aTaMH B OOHOM Yy3ile, AOSIKHBI
pacrionaratbCs, Kax IpaBUjIo, ¢ ABYX CTOPOH HOJIKH MOACHOTO YroJIKa.

6.25. B 6GonTOBBIX CTBIKaX MOACHBIX YTOJNKOB A obecreyeHHs paBHOMEP-
HOH paboThl PEKOMEHAYETCA YMCNIO OOJITOB B CTBIKE HAa3HauYaTh YETHBIM H
pacrnpenesnTh 00Thl MOPOBHY MEXAY NMONKAMH YrojKa.

Uucno 60NTOB NpH OOHOPAOHOM M MIAXMAaTHOM PAacNoOJIOKEHUH H YHUCIIO
MoNnepeyHbIX pAAOB GOJITOB NpHU NBYXPAIHOM PACNOJIOKEHUH ¢ KaXOOH CTOpO-
HbI CTbIKa B/OMb YCWIMA IO OOHOM MNOJIKE Cjle/lyeT Ha3HayaTh He Oojiee MATH.
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TPEBOBAHHA K KOHCTPYKLIMAM,
NMOAJIEXAIIUM TI'OPAYEMY ILIHHKOBAHHIO

6.26. KOHCTPYKIIUM, NOMIEKAWME TCOpPAYEMY UHHKOBAHHMIO, MOOJDKHBI YIO-
BreTBOpATh TpeboBanuaM OCT 34-29-582-82.

MakcuManbHas JIHHA 31€MEHTa He NOikHAa npesbiluats 12 M. IlomepeuHoe
CeuYeHNEe MOJKHO BIMCHIBATHCA B KBAApPAaT C Pa3zMepoM CTOPOH 1 M. FNeMEHTHI
OOJKHBI MMeThb Ha KOHIAX TEXHOJIOTHUECKHE OTBEPCTHUA JIA OONErdyeHUs Io-
I'PYXEHHUSA UX B IIMHKOBAJIbHYI0 BaAHHY.

Ceapka 37IEMEHTOB MeXAYy COOOU NONMXHA BLINOMHATHLCA TONBKO BCIBIK.
CBapHble [€TaNIU, HMEIILKeE Ma3yXu X KapMaHbl, JO/DKHbI HMETh TEXHOJIOTHYEC-
KHe OTBEPCTHA JIA CTOKA TPAaBWIBHOI'O pacTBOpA U IIHHKA.

6.27. nsa TOonmuMHbl 3meMeHTOB 40 10 MM BKIIOY. CBapHbie IIBbI MOTYT
BBIMIOJIHATECA 0e3 pa3ieliku KPOMOK, HO ¢ 00f3aTe/IbHOM NMOABAapKOM KODHA
11IBa.

6.28. leramn, uMmewume pe3nby, HOMKHBI ObITh ChEMHBIMH. 11pH IIPOEKTH-
POBAHHU CIIEAYET YUUTBIBaTh, YTO MO TEXHOJIOTMM IMHKOBaHUA pe3bba He
OLIMHKOBBIBACTCA (MMCEIOTCA B BHAY [OETAJIH, KOTOpbie II0 CBOHM pa3MepaM
HE MOTYT NOMECTUTBCA B UCHTPUPYTY, NMpeaHA3HaUYCHHYI0 I cOpoca JIMILHEro
IMHKA C pe3bObl, HAMPUMEpP aHKEPHBIE TATH ONOP ¢ OTTAXKKAMHU U T. I1.) , MOITO-
My CJIeAyeT NpeLyCMaTpHBaTh 3allMTy HApE3HOH YaCTH TAKMX HAETajIeH OT KOop-
PO3UH MOK PLITHEM 3aLLIMTHOM CMA3KOH.

6.29. 'epMeTHYECKH 3aKpbIThle KOHCTPYKUHUH, IS KOTOPBIX HET HEOOXOOM-
MOCTH B UMHKOBAaHMHM BHYTPEHHMX MNOBEPXHOCTEH, HOJIKHBbI MMeThb Ha BpeMA
IMHKOBAHUA OTKPBIBAIOUIMECA OTBepCTHA (3arnyliKu) 1A BBINYCKa MNapoB,
oOpa3ylMXCcA OpU npolecce. 3arnyliKU NOocjie HHKOBaHHMA JOJDKHBI IUIOTHO
3aKpbIBaTbCA BO U30eXXaHUE NMOIalaHUA BHYTPh aTMOCPEPHOH Biary.

6.30. Bo u30exaHue NPpoHUKAHHWA TPABWIBHOIO pPacTBOpa CBapHble ILBHI
I OJDKHBI OBITh IUTOTHBIMHM, HE UMETh KPaTepOB, LIFTAKOBBIX BKJIIOYCHHH U JIP YT UX

nedekros. Havyano ¥ KOHel CBApHOrO WIBA HOJIKHBI UMETh [UIABHBIM IEPEXOLL
K OCHOBHOMY METAJIY.
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