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T'pynna ['02
PYKOBOIALWA HOPMATUBHEA JOKYMEHT

OKCKOBATODH OLHOKOBLIOBHE .

[ToROPOTHHE IIATHOPMH PL 22-I57-86
¥ XOHOBHE DaMbl.

Pacyer #a NpPOYHOCTS. BBelleH BIEpBHE
Cpox BBeIlleHEd ¢ 0I.07.87 r.

Hacrosumii pyxoBomAmzit HOKyMeRT (Pl) ycTaHaBmMBaeT MODANOK
pacyeTa Ha NPOYHOCTDH METAJIOKOHCTDYKUMA IOBOPOTHHX IIATPODM H
XOLOBHX paM TWIPAB/MYECKUX ¥ KaHATHHX ONHOKOBIOBHX SKCKaB8TODOB
C IpYMEeHEHHEeM CTaHIAPTHHX NpOrpamM, DeaumB3yluUX MEeTOI KOHEUYHHX
saemerToB (MK3) Ha 3BM. [pu paspacoTke Pl UCHOJIB30BaHH MaTepna-
JH nccienoBaHuit, nposeleHHHX Bo BHWMcTpoiimopmame.

I. OBIME TPESOBAHWA K PACYETY

I.I. Pl ycraHaB/mBaeT MeTOIMKY pacdeTa 4 IOPANOK NOLT'OTOB~
KI WCXONHHX UAHAHX IJIA pacdueTa Ha IPOYEOCTH MeTaJLIOKOHCTDYKILM i
TOBOPOTHHX IJATHOPM 4 XOLOBHX DaM OLHOKOBMOBHX B3KCKaBaTOPOB.

I.2. PI pacnpoCTpaHaeTcsd Ha8 MEeTaJUIOKOHCTPYKIUMM IOBOPOTHEX
mIATPOPM X XONOBHX DaM YHUBEPCAJBHHX TMIPABIMYECKHX ¥ KaHATHHX
3KCKaBaTOPOB Ha I'yCEHWYHOM ¥ KOJNECHOM XOIY.

1.3. PacueTsHe CXeMH HDeNCTaB/IANT COO0# NPOCTPAHCTBEHHHE
UIeamM3MPOBaHHHE KOHCTPYKIMEA, BKJIOYAKIHE BCE KOHCTDYKTHBHHE dJie-—
MEHTH, padoTanmMe COBMECTHO: NOBOPOTHHE IJIAaTPOPMH, HUKHUE, XOLO0-
BHE U I'yCEHMUYHHE paMH, OIOPHO-IIOBOPOTHOE YCTPOHCTEO.

I.4. Harpysky onpemesndoTcsa C y4YeToM Kosd{uImeHTOB nepe-
TPYSKH B 330180TCA B y3JaX pPacueTHO# CXEeMH.

1.5. Ang odecrnedeHUs NPOYHOCTHM UOJEHH BHIOOJHATHCA YCJCBUA:
6/1P £ /,lff?ym

6< Rym
T< Rsm ,

(I.1)
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rne an - IpUBENEHHOE pacyYeTHOe HauDAKEHHEe B dJEMEHTE,

Ry - pacueTHOe COHPOTHRIEHME CTAJM DaCTARCHAD, CRATHO,
H3THOY 0 Opeleyy TeKydecCTd ;

6 - HODMAJBHOE HANDAREHHE;

T -~ XacaTeJbHOE HAUpAKEHHE

R g ~ pacuerHoe compoTHRIEHME CTANM CLBATY;

M -~ xosPWIMEHRT yCIOBME PaGOTH.

Ll KOHETHHX BJIEMEHTOB ILIaCTHHYATOTO THUIA

6 np= Y Ox - 6x 6y +65+3t%1, 15 Rym (I.2)
6< Rym , T« Rsm,
rme 6% 7 6y - HOpMaJBHHE HAUDAKEHHS IO IBYM BIAUMHO

[epHeHIMKYNADHEM OocAM X M Y JOKaJBHOH
cacreMd KoopmuHar (depr. I.I)

HanpAxewns, Bxomsume B Gopmyay (I1.2) ompemesawoTcd IIo
32BHACHMOCTAM:

Gx=6x + 6y ; 6y= 6,46, T=0y + Ty » (1.3)
rme 6y, 6§, Ty ~ W3THCHHE HANpAKEHWA MO TOJIEHE
IJIACTUHKY ;
6‘,(", 6y, T Xy - MeMOpaHHHE HaIpDAKCHUA.

UsruCHHe HaUpAXKeHHA IO TO/IMHE IJACTHHKYA ONPENessoTCA K3
COOTHOWEHNH

6x=t 6{1*; 6y‘=t—%'24; Tx'y=i€t—"l‘i, (I.4)

rIe Mx, My, Mxy - BHYTDeHHME MOMEHTH, HeiCTEyKuMe Ha
emamauy nmed X u Yoo
t - TOJIMHA IIACTEHKH ;
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HopmanprHe MeMOpaHHHE HalpAXeHUA 6x b’| Gﬂ Ie#CTBYOT BIOJB
oceft X u 4§ COOTBETCTBEHHO MECTHO! CHCTeMH KOOpIMHAT ILIACTHH-
Kil, HanpAxeHWe CLBATa 2}'}, COOTBETCTBYET He{opMaldd, IpE KOTO-
poit ImaroHanb I-4 ymMHAETCA, a IDMaroHaJb 2-3 YKOpauwMBaeTCH, JH-—
6o sapdopor (uepr.I.I).

Hanpaxema 6x u Oy caelyeT OUNpemeJiaT: B ONHO# TOYKe KO-
HEYHOI'0 BJIeMEHTa ¥ OpaTh KakLOE CO CBOMM 3HAKOM.

LA KOHEYHHX BJIEMEHTOB CTEepRHEeBOI'O THIA

6np = V62 +372 < {,15Rym

HopmasbHHE HaOpsakeHMs 6 © KacaTesbHHE HAIDARGHUA 7
ONpELEJANTCA B COOTBETCTEBUM C pexomeHIamusamd Pl 22-I58-86
"3KCKaBaTOPDH OZHOKOBMOBHEe ITWIpaBIMyecKkue. Padouee 0GOPYyLOBAHHE .
PacueT Ha CTATHYECKYO IOPOYHOCTEH METAJLUIOKOHCTDYKIEE" (IOyHKTH
6.2, 6.3, 6.6).

TeoMeTpyYeCKHEe XAPaKTEepUCTUKH INONEPeUHHX CEYeHH{ BHUMC—
JSTIOTCA B COOTBETCTBAE C OyHKTamm 6.4, 6.5 Pl 22 I58-86.

PacueTHHE CONPOTHRIEHUS IPUHEMARTCH IO IPAJOKEHWO I B
coorBeTcTRUE CO. CHuII I1-R3-81 "CraspHHE KOHCTPYKIMEK". 1A cTa-
Jejt, He NPeINCTABICHHHX B [IpnjokeHn# I, pacyeTHOE COIIPOTH BICHUE
NpUHMMaeTCA DaBHHM MeHblleMy U3 IByX 3RaveHuii: 0,8 or npenmesa
TekyvecT® wom 0,5 oT npenesa IPOYHOCTH .

KooqxpuiMeHTH Ileperpy3Kd UpEHUManTcAa mo Tadmue I.I.

Taoimua I.I.

(I.5)

Kos@fmumenT
Harpyska nepg%gySKn K

. CodcTeenHuit BeC METAJLIOKOHCTPYKLHA# I,1I
. Ycusms B THIPOUMJMHIDaAX CTPEJH I,I
. MoMEHT MeXaHW3Ma NpPEBOJa IOBOPOTA I,I

I

2

3

4. Yeusma B nATE CTPEJH IJA TUIDaBIH-—
YECKUX 3KCKaBATOPOB I,I

5

6

7

. Ycuymsa B mapHUpax KpenjaeHds NBYHO-
Toit CTOMKRA 1,2

. JcuJms B OlIOpaXx BaJIOB JeOeLoK 1,2

. Yeuyma B OATE CTPeJH LA KaHATHHX
9KCKaBaTOpOB I,2
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Z,
7 /%/
M3 / /Mx;/
70
N,
/Z/’/ M(/%/'\MX > X7
2 I v—a i Y
1 [~
Mx%

Yepr. I.I.
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KosjduumeHTH ycuoBMil paGoTH OpPUHUMMAKRTCA N0 Tadmue 1.2.
B HeoroBopeHHHX cayuaax M = I,

Tadmua 1.2
KosyjuimenTH yciaopdii padotH M

r--—TT=TT"TTT o TmEmsss = | 1=

I. SJIeMEHTH C MaJM IIOIepeYHHM
CeUeHWEeM: JMCTH, TPYOH,
THYTHE Ipof#ym CO CTeHKaMu
TOJIEHOE 1m0 4 MM, PaBHOCOKHEe
yrouxul63X6, HepaBHOOOKUE
yromlﬁ 4 noL96x56x6, BeJUIepH
0o ¢

3. SUIeMEHTH KOPOCYaTHX KOH-

s
CTPYKIM ¢ COOTHOWEHUEM l‘"ﬁ

CTOpPOH Coaee 3:1 -

HanmMeHOBaHue sJaeMeHTa : Cxema sJeMeHTa ! m

4, CeuyeHud, BKJIOYAKIME WLBH U
oCHOBHOM MeTaJl, Haupumep,
pacyeT CBapHHX WBOB IIpU-
BapKU BTYJKY W I\/

5. OJIEMEHTH BHYTDEHHHX YIVIOB
B y3zaX 0e3 y3JOBHX yum- &
peHnil, KOCHHOK, Iuparm, L ” ” \
pedep XeCTKOCTH — =
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TIponoaxerue Tadm.l.2

T — — — - m m = === —mm— T m = —— -——7 - -
! HammeHOBaHME SJEMEHTA i CXema BiaeMeHTa
i KOHCTPYKLMA Y i KOHCTDYKIWMZ

6. To ®e C Y3JIOBMMYA yUHMDEHMAMH,
KOCHHKaME, IHagparMany,

peCpaMZ EeCTKOCTH 0,9
K.
pRS&EPO
Heemekocmu
ysa08 5
_L_/-\_ AoCo/ric s
7. IIpOYIMHH KDENJeHAA
NATH CTPEeJH ¥ LUMJMHIPOB
CTPeJH 0,8

8. YYacTKY OPOIOJIBHHX OaJIOK
nOBOPOTHO# maTdopMu
OpuJIeTanm@Ee K IDOyLHHAM
KpeIUIeHHd OATH CTDeJH 0,7
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2. HATPYS3KIH

2.1, Harpyskama NIDE ONDPENEJSHWN IPOYHOCTA METaJLIOKOHCTDYK-~
1 DOBOPOTHHX IIATHODPM X XONOBHX DaM ABIANTCA: BecH Y3JI0B
MeTaJLIOKOHCTDPYKIMA, Beca Hambonee KDYIHHX ArperaToB, DACIONIORSH~
HHX Ha HOBODPOTHOH IarfopMe; MAKCHMAJLHHE MOMGHT MEX3HW3MA
TIOBOPOTA; PACUETHHE YCHINA B ONODAX HNATH CTPOIH, TEXDOIMLITHIDOB
CTPENH MNiA TEAPABIAYECKAX SKCKABATOPOB, BANOB JOG6NOK H IBYHOTOX
CTOYRE IIf KaBaTHHX 3KCKaBaTODOB.

2.2, BecoBHe Harpy3KH OT arperaToB ¥ MeXaHW3MOB, PACIONOXSH—
HHX Ha IOBOpPOTHO# miardopMe, IDAKIANHBANTCH B y3JaX pacuerTHoO#
CXeMH, COOTBOTCTEYNNIX KDEILIGHED arperaToB X MeXaHE3MOB.

2,3, CodcTBeHHHe Beca METALIOKOHCTDYRIME OIDENENANTCH IO
YepTexaM ¥ DACHpPeNeVIANTCH IO y3JaM KOHOUHHX SJeMeHTOB. A ympo-
WOHNS DPAcYeTOB ICIOYCKAanTCH OTRJIOHORMUS OT NOACTBHTENBHOR CXeMH
nepenavyr HATDy30K, He CHURALMES 33IMaca IPOYHOCTE: COCCTBeHHHH
BeC MORHO IPHCOSIEHATDL K COCPENOTOUSHHHM HAr'Dy3KaM.

2.4, PacuerHHe HArpys3rE, meficTEymmme Ha NOBOPOTHYKR mIATHOD-
My TUIDABIAYOCKAX DKCKABATODOB.

2.,4.1I, Ina TEADARIMIECKUX SKCKABATODPOB DACYET LODOYHOCTH
TOBOPOTHHX IIaTHODM ¥ XONOBHX DaM BeZeTcA ¢ 0CopyINOBad¥eM o6par-
Has JomaTa, B MOMSHT CTONODeHHA (YyIop B HENDEOXOJEMOS MDOIATCTRHS),
T4K KaK B 3TOM cXydJae no meciemosammaM BHVlcrpoitmopMama HE HOBODOT-
Hyn OIaTHOPMy Z XOLOBYD DaMy IepemanTcs HaWGONBmAe HAarpy3KH.

2.4.2. PacueTHHe® HaUpySKW B IPOYMEZHAX KDOIUIGHWA HATH CTDEJH
I OWIMHETPOB CTDOJH ONPONeNADTCA IO pPe3yJaBTaTaM pacdeTa padodero
06ODYHOBAHAA LA TPeX DACUYSTHHX CIydYgeB:

4) youwiZe B OATe CTPEJIH MaKCEMAIBHO;

6) BepTERaNBHAA COCTARIAVMAS YCATEA B IATS CTPOJNH MIKCHMAJIBHA;

B) T'ODWBOHTAJBHAS COCTARIANMAA YCWIMA B IATS CTDONH MaKCH-
MaJIbHa .

2.,4,3, It 3amaEMA pPAcYeTHHX HArpy30K B IPOYNMHAX KDeILTOHES
IATH ¥ IWINHIPOB CTPOJNH, BO3HEAKANMAX IDA B3aVMONEACTEEM KOEma C
TDYHTOM, DEKOMSHIYyeTCA HOJL30BaThCA paspadoranHo# Bo BilMcTpoit-
Iopmame nporpammoii MECH, mosBosAwme# ONpeNeNATh: BeJWIHHY X HaO=—
DaARIOHNe MAKCHMAJBHHX YyCIAA B IATe CTPEJH X COOTBETCTEYRIMEX
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¥M yCWIvil B THIDOIEIVHIPEX CTDeNH B DesyxbTaTe Iepedopa Bcex
BEDOATHHX NOJOXOHUJ KORNE B 3a00e ¢ YyUSTOM OI'DAHYYEHUH N0 yCT-ofi-
YEBOCTY X IO DEAKTWBHOMY IABIEHWI B IIIPOIMIRHIDaX. Komanue
IPOR3BONHETCA K3K BHIBUROHWOM THIMHIPA KORBMA, TAK W BHIBUKSHWEM
TUARHIPa pyroATH. (CM. PI 22-I158-86 OxcraBaTODH OXHOKOBHIOBHS
THIDaBIMUECKHe, Padouee odopynmoBaHue. PacueT Ha CTaTHYSCKY® IIpod-—
HOCTH MOTaJIOKOHCTDYKIMA) .

2.4.4. KosdfuipeHT neperpy3k¥ MDUHEMAETCH DaBHHM I IIpE 3a7a-
HEZ DacUeTHHX HArPy30K B NPOYyMUHAX KPEIUIeHWA NMATH CTPeNH X
IWIZHIPOB CTDEJIH II0 DEe3YJIBTATaM pacueTa padodelo OGOPYHOBAHES IO
oporpamve MECH, Taxk kKaKk BeNWUUHH YCWIEA B IATE CTPEJH E B IWIMHI~
pax CTpeiH BHUMGISDLTCA mo mporpamMe MECH ¢ yuyeToM cooTBETCT-
Byomzx kosdfuIEeHTOB NeperDys3KH.

2.4.5. B nATe ceTpesH IDE B3AaMMONEACTBAN KOENE C T'DYHTOM OT
ycwrua P, , IeficTBymmero Ha 3y6e KOBNA, BO3EWKAOT yCWiIAe F R
BOJIMUMHE ¥ HaNpaBleHNe KOTODOTO ONPeNeNAnTCs N0 Des3yasTaTaM pac-
geTa padodero OGOpYyNOBAHWS. JCHINE IepenaeTCs HA NOBODOTHYD ILIAT—
fopMy B IpPOyIMHAX KDOIUIeRWS TATH cTpens (4epT. 2.1)

F
Fi=Fo=— - (2.1)

TIe F/\, Fn ~ yomn¥sa B JeBo# ¥ npaBoil IPOYUMHEX KDOIISHMA NATH
CTDeJH;
F - peaxmus B mATe oTpesH OT yowmms Fo .

Yewmme Po NDERJIALHBACTCA K KpailHeMy 23y0y KOBmNA @I CO3HaET
MOMEHT B IATE CTDPeJAH, KOTOpHE HepemaeTcd Ha IOBODOTHYL MWIATHODMY «
MomeHT mpemcTaBIASTCA Mapod cma Rf i RFz , IDAIORSHHHX K
NpOYIAHAM RDOILIeHHS NMATH crTpedad (gepr. 2.I).

. _4 pte
'::—R;—TR’EH ? (2.2)

TS {x - mmpmEa xomma;
L - paccrosmEme MeXTy MpDOYMMHAME KDEILTGHES IATH CTDENH.
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nin

Yepr. 2.1

Es

N

S
0\\::\ ‘é\
0

>?\ Ges. éfaacqegr«f?
1

Yepr. 2.2
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CymvMapHH® BEKTODH Y cmmuit T = Tn s IPOYIMHAX KDeILie—
HuA NSTH CTDEJH, BOBHUKANIME OT yCWIMS Ha 3y0e KOBlA,
BHPABATCH ¢

JeBas NPOYNHMHA

= | ELRF_ A (Fapte
Ti= FrR=F(F+R7 ), (2.3)
TIpaBad IpOYWHEHA _ I
¥ {F, pF_d/(F— __K_>
T:=TF+R2‘2(F R,
2.4.6, B pacueTe yumTHBaeTcH neflcTEMe GoxoBo# CEIH

BO3H¥Kawmell Ha Dexyme# KDOMKe KOBIa OT BRIWYGHWS MeXAHE3MA
1I0BOPOTA (DY CTOIODOHMM .

- Mﬂ 2.4
Po=—pe (2.4)
Eé': Zn.c."’ a, (2.5)

rpe: ch - paceTosHlle OT OCE BDANBHHS IO IATH CTDJH;

. - paccTofHHe OT HATH CTDENH JO 3yCheB KOENA IO
TOpH3OHTANEHOR ocH U , pacmoNOXeHHO# B IUIOCROC—
TR padouero o60pymoBaHuMA (4epT. 2.2).

Pacorosmma A =z b or marw CTP&NIH 0 3y0heB KORNE IO
TopusoHTaNTBHOR ocm Y 7 BepTEkaIbHOB oCcE Z COOTBOTCTBEHHO
MeHANTCA B 33BHCAMOCTH OT TIOJIOXKEHHA KOBIE B 3a60e (3epT. 2.2).

Boropas cmis Ps CO3I8eT B NPOYIMHAX KDOIVIEHES HATH CTpe-
I8 DeaKTUBHYND CUIy B MOMEHT Mb‘ papauft

rne: ¢ -~ DACCTOSHWS OT OATH CTDEJIH 1O 3YCHeB KOENE B
ILIOCKOCGTE DaGoYero OGODYNOBAHMA.
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MomernT MS packIamHBaeTCs HA IBa COCTABRIANIMX MOMBHTA
Mr u Mn , TeficTBynIX B IODPWBOHTANBHON ¥ BepDTEKAILHOK

IUIOCKOCTE COOTBETCTBEHHO.

Me=Psa
M8=P55 @7

PacueTHHe HArpy3RE B J6Bo¥ ® mpaBofi mpOyMMHAX KDOIISHWS
OATH CTPeJH OT meficTBuA GOKOBO# CHIH Ps ma padoueM oprage
BHpaxapTcH clelyomuMm oopasoM (uepr. 2.3).

Or momeHTa r , neicTBymmero B IODM3OHTANLHO! ILIOCKOCTH,
B IIPOYIMHAX KPeIIeHNs IATH CTPEJH BO3HWKAST Hapa CHi

r__pr_Me _ Pra (2.8)
RII Rﬂ En f"

Or momeaTa Mg , meficTBymmero B BepTWRANEHOR IVIOCKOGTH,
B OPOYNHEEAX KDOILIOHUS MATH CTDENH BO3HHKAET Iapa Cui

4 ¢ _ Mg Psé
Rp=- n=’ﬁ='i[n_ (2.9)

Ilpm GOKOBHX 3330pax B IATAX CTPEJH GOKOBAaf CHIA Ps
MOXET BOCHDHHMMATHCH ofgofl mpoymaro#t (mpaBofi mim Jesoit). Crenmyer

OPEKRIATHBATS GOKOBYD CWIy K Hamdojdee HarpyReHHOR mpoymuHe
(gepT. 2.3).

p:—r— pF

2.4.7. Bce pacueTHHe Harpyskm, meficTBywie B IpOyIMHAX
KpeIVIeHuA OATH ¥ IWIXHIPOB CTDPeJN Ha NMOBOPOTHOH IaTdhopme,
NPUBONATCH K BEDPTUKANBHEM ¥ TODH3OHTAIBHEM DaBHONSHACTBYWIMM LA
KAXIO% NDOYMHHH

2.5. PacuerHHe Harpysku, neficTBymuge Ha HOBODOTHYD NIaTdop—
My KaHATHHX SKCKABATODOB.
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2.5.I. IIpym pacuyeTe IPOYHOCTE HAATHODM ¥ XOMOBHX DaM KaHaT-
HHX SKCRaBaTODPOB HAT'DY3KW BHCEDAOTCH LIA MOMEHTa OTDHBS IID8—
TATCTBAA KOENOM IpAMO# JiomaTH yCHAZAMI NOTHEMa ¥ BO3BpaTa, KOTHa
BO3EREAWT MAKCHEMAJILHOE YCLIWE B CTDONONOTHEMHOM NOJHWCIACTe H
MaKCHMANBHOE YCWINe CRATEA CTDeJH.

2.5.2, PacueTHHe HATDY3KW, BO3HUKSWMOEE OT B3amMopeficTBHA
KOBIE C IDYHTOM, OIDENENSNTCH JIA TMOJOXSHHA DPadQuerc 0o60opyIoBa—
HUA COIMIACHO 48PT. 2.4. CTpesa HAXOMETCA HOJ MAHEMANBHHM YIUIOM

A  DYyKOATH NOPOSHIUKYJNSDHA CTDENe HA TOJHOM BHIOTE.

2,5.3., Peaxmym V 2 U 35 nare CTpeJiH, KOTODHe ImepsmanT—
oA Ha IOBODPOTHYD ILISTHOPMY, OLPENENANTCH H3 CYMMH MOMEHTORB,
NeRCTEYIUX KA CTDexy Har'Dy3oK, OTHOCHTENIBHO OCH GJOKOB I'OJOBH
CTPEJIH W ¥X NIPOGKIE# Ha IDPORXOABHYN OCH CTDOJIH.

Ha crpexy neficTBywT cleiywmue Harpy3KH: DacIeTHHe Y CLIINA
Ha GZIOK® KOBNA Op X HANODA WIE BO3BpATa On § Beca CTDOJH

G. , GroxoB Tomoms crpery Gsy ¥ HamopHoro MexammsMa Gum
DACIOJOKSHHOIO Ha GTpese (4epT. 2.4, 2.6).

Npx ompenenerms peakmmii U =z V  Heo6xopmMo yumrusaTs
CXeMy BamacoBKNM KaHATOB HOTbeMa konma (4epT. 2.5).

Ing He3aBUCYMOHE CXeMH C KAHATHHM WIX TONHHM HAOOPOM ¥ Ijd
KOMOEHMPOBAHHOX CXeMH Hamopa ¢ EalODHHM GapadaHOM, DACIONOXSHHHM
Ha BaJy Hamopa,

=ZL[SH([€’ Zs)—gc([c COSK~75)— (2.10)
- Gum ([cCOSOC" 'Z;,)+ SH3 g+ (Sn~Sax l)zb‘n] y

U= $aCOSYP+ Spx i COSY+ Spc COS B+
+(Ggp+ Ge+ Gum)Sind + Su3COSE |

(2.11)

roe: [. - mmEa cTpein;

dys - JCHWIXe B IEIE NPEBONA HANODA WX B HATODHHX
KaHaTax;
W« - yCHINe B HOTHOMHOM KaHATe.
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Hepr. 2.3
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YepT.2.5. CxeMa 3amacoBK#l KAaHATOB INONbEMA KOBIA SKCKaBaTOpa:
a-Hes3aBHCUMAaA IOJMCIACTHAA; O~-He3aBHCHMAA 6eCnoJmMcliac THafdS
B-3aBUcEMaf; [-6apadaH nombema KoOBlIia; 2-CJOKM I'OJIOBH CTPEJH;
3-6J0K KoBmA; 4-HanOpHHi GapadaH.
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5.,=h—s:,f"— (2.12)

THe: Lp - KDaTHOOTH HOJHMCNACTA MeXaHWSMa NOIBEMa KOBIA;
2n — K.I.0. DOAUCNACTA MOXAHH3Ma TOTBEME .

Insg KOMOMBEMpPOBAHHOW CXeMH Hamopa ¢ HamoOpHHM GapaCaHoM,
DaCIOJIOKSHHEM B IATE CTpelH, B fopmyne (2.I0) mpurmMmaeTca
(Sn=Sm i )Zam =0, a B dopmyne (2.II) mMecTo Sm('tcosy
noporamiAeTea Sp (COS ) +COSP)

s MHIIBMIY ATBHOTO IDUBOIE HANOPA IpY HAIIOPHOM MeXaHU3Me,
DPACTIONOXOHHOM Ha crpese, B fopmyse (2.I0) m (2.II) zHaveHus

Susly = SH3COSE =0
"Lsx - DIy C TOJOBHEX GNOKOB GTDSJH,
1,~ Ly~ Teur CHJI, NOACTBYOIMX Ha CTPEJY.

&=a.chg-3illlz
(4

Insa GONBPIEHCTBE KOHCTPYKIMA 663 CoubIX IOI'DEMHOCTeH MOXHO
TIDEHAMATS cosE=1

1, ~1
COS Y =-3"_%&n
g 2
cosﬁ = 1]
4

Spc — yOoWiue B NOIBECKS CTPeNH HAXOIATCA W3 GYMMH MOMBHTOB
OTHOCHTENBHO IATH CTPEIH.
s HezaBuCKMOZ CX6MH C KAHATHHEM WIX LEIHHM HaNopoM X
I He3aBACHMO!l CXeMH Hamopa ¢ HamoOpHEM GapaGaHOM, Daclosio-
RGHHHM Ha BaJly HAnopa

Snc=—1'—'(5mz+6nlccos¢— Skl +bcts+ (2.13)

+GunTy—Snle+ Sn3 '17)
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Ing KOMCEHEDOBaHHOK CXeMH HAaIopa ¢ HaOCODHHM GapacaHoM,
DaCHOJOKEHHHEM B IATE CTpess

5nc=—';:ls"72 + G,y,,[cCO,S“- ~ S (73" Zﬁil)"‘
(2.14)
+Gc 25+ Gan Ty— Sate+ Sus 17] ,

roe Iy - Dammyc 3aBUCHMOl YACTH HANODHOTO 6apadaHa.

Inf MHIMBETYAIBHOTO HPMBOLA HANODE IPH D& CHOJOKSHUH
HAOPHOT'O MOXAHW3Ma Ha CTDeJIe YyOWIHe Spc ONPeNeNssTo II0
gopmyne (2.I3) mpg  Swa Zy = 0.

2.5.4. [Ipr 3amaEuy BEENHEX HaT'DY30K YUMTHBAGTCA COKOBaf
cmia Pg , KoTopad HaxomaTeA IO dopmyne (2.4). CocTamismomue
peakIpy OT GOKOBOX cmIH Ps ONpenesATCH 3aBUCHMOCTAMM:
(gepr. 2.6)

¢ P Ly

- En (2.15)

Pa"__= Ps L8 :
En

TIe 4 #é ~ DAcCTOSHM® OT IATH CTDEJIH [0 HANODHOTO BANY
(nonopHoil ocm).
BeyIy Hanwdisa 3HaWITENBHHX GOKOBHX 3830DOB B OIODAX
TIATH CTDANIH GOKOBag CWIa Ps IeficTByeT TAIBKO Ha OIHY 60jes
HATpyRo.HYH IDPOYLMHY o

2.5.5. Peaximm B omopax mTaHT KEyHOro#t crollku HE mMOBODOTHOH
mwriaTdPopMe ONPeNeNANTCA CAONYILUM 05Da3OM

=S
Sk=51 s (2.16)

TIe Sk - yCmWiMe B BeTBAX LONUCNACTA;
N - xoxmuecTBO BeTBefi.
HaxopATcsA MPOEKIMM yCUiuid B BOTBAX IonucmacTa Ha ocm X mY

Sky =Y Ski Sinay ,
Skx = Ski COSAi
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ONDEeNeNAnTCA ONOPHHEe peaxmyyu A u B, a 3aTem rpafwveckum Haxo-
IATCA yCWIWA B WTaHTEX MEyHOTo#t crofixku (gwepr. 2.7).

Ha wepr. 2.6 DOpopcramBieHa cXeMa HATDYRSHMS TOBODOTHOM
mwiaTHopMHE B OIIOpPax HBYHOT'0H CTORKM.

2,5.6. s oCmero pacuéra BKCKABATOPa BHOMDAWTCA DEaKIUM
B OHOpAX OSPefHEer'o U 3amHero BaJIOB JEGSIKM Ha IOBOPOTHOR mmar-
dopme .

Ha yepr. 2.9 paHa TrmoBaf cXeMa HaTpyXReHMs s pacudra
HoBOpOTHOR IaTHOPMH M XOIOBO! DaAMH METONOM KOHEUHHX 3JIEMEHTOB.

3. PACYETHHE CXEMH

3.I. PacusTHas cxeMa 0a30BHX KOHCTDYKImE SKCKaBATOPOB
BRJIOYEET B Ce0S METAJUIOKOHCTDYKIMM MOBOPOTHO# NimaTfopMH, OHNODHO-
TOBODOTHOT'G Kpyra, HmkHedl, XomoBofl m ryceHmuHo# paMm, Tax Kax
IIODEUUCIeHHHEe KOHCTDYRIMHN pacoTanT COBMOCTHO.

3.2, Budop pacuBrHol CXeMH 3aBMCHT OT KOHPATYpaIEM PaACCIU~
THBABMOl KOHCTDYKIMHU .

PaccuynTuBaeMas MeTAIOKOHCTPYRIMA IDONCTABAASTCA UIeaIK—
3UPOBaHHOA NIpPOCTDAHCTBEHHOR KOHCTPYKIMO#, HOCTAaTOYHO GIM3KOi
K peasbHO#, KoTOpad 3aTem DACUNEHAETCHA HA KOHOUHHE DJAEMEHTH
pasamuHO# pasmepHocTH (HAUpEMED, CTeDRHE ¥ IUIGCTHHKN ).
[lracTurKE MOTYT OHTH pasawdHoi fopMy (HampuMep, NPAMOYT'ONBLHEE
M TpeyroJabHHE) .

3.3. Ilpemnonaraercs, 4To TOMMMHA 1 mwiacrmsre Mana mo
CPaBHEHHH € o0& JuHeiHHMW pasMepamMi B Ijane, a nejopMaryid II&c—
TUHKE MAJIH IO CDPEBHOHMW C 68 TOJIMUHOMK.

3.4, OrsOmeHue JMHeHAHX DA3MEPOB IIPAMOYTOJNBHHX 3JAGMBHTOB
He IonxXHO mpesBumaTsh I:3., TpeyronbHHe SJHEMEHTH NOJNKHH EMETh
HopMy , OJU3KY®H X DABHOCTODOHHEMY TpPeyTONbHHKY. Crenyer uzderarsh
TYNHX YIJIOB B OTRETCIBEHHHX MECTaX KOHCTDYKIMii.



YepT. 2.9. TumoBsas cxeMa HArpymeHUSA.

G - Becosue Harpysxv}; Rg;. .R‘n.a.. R¥L. , Rhs. - TOPY3OHTAJNBHHE ¥ BEPTHKANDHHE
peaxunu B omopax Bale SajHero U Baja NepeaHeroj Rge. , Ric ~TOPUSEHTANBHHE N
BepTUKAJBHHE peakilun B omepax nByHerel croitxuj RE , B,  w=ropusedramsse n
BepTUKAJbHHE DEAKLUM B NMpOYIMHAX KpeflleHMA CTpeiH; Py = GOKoB®e ycuaue.

g9-461-22 Ud 22 *dip
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3.5, Bonee OTBeTCTBOHHHE YYACTKE MOTALIOKOHCTDYKIWMA HA
pacuéTHOA cxXeMe pa3CWBaNTGA Ha Gosiee MeyIKWe SJIeMeHTH, MeHee
OTBETCTBEHHHE — Ha Oojiee KDynHHe. [Iepexoms OT MeJKHX 9JeMeHTOB
K KDYNHHM HOJXHH OHTH IIOCTENeHHHMHA. OTBEDCTHA 4INIIDOKCEMUUYIOTCA
MHOT'OYT'ONBHUKAMA, Tak KaK KPYIVIHE ITACTHHH U KOJBIIOBHE CTEDPHHU
B IIporpamMax, Dpeaymaywumx MKO, OTCYTCTBYIT .

Ha uepr. 3.1 mOKa3auHH IPUMODH DA3CHEHMA YACTH HACTHIA
[0BOPOTHCH ITATHOPMH ! &) Ge3 OTBepCTHA; G) ¢ OTBEDCTHEM.

3.6. IpOyIMHAH KpeIieHNA OATH CTDeJH ¥ CTAHUHH MeXaHWue CKIX
DSKCKABATOPOB BCEI'NA MOIEIMPYWTCH INACTEHUYATIME HOHEUHO-BJIeMEHT—
HHMY CX6MaMy, TaK Kakx CTepRHeBad ZHTOpIpeTarMs 3THX y3JIOB lpax-
TUYECKN HeBO3MOXHA., HacTWIH ¥ IpyTHe JIICTOBHE Y3JH TaK#e IIpe-—
CTARNANTCA IIACTHHYaTOR cxemoil.

3.7. IpomosbHHe GEJIKM MOBOPOTHHX WIATHOPM KAHATHHX DKCKa-
BATOPOB ClenyeT aNlIpOKCEMAPOBATH ILIACTHHAMM, OCIW IMDEBa BeDxheit

nonky 8y orHocures x mupyHe crammEd  be  kax -Fi 7 1,3,
2

TaK KaKk CTEDRHEBOe MOTSNUDOBAHMEe MCKaxaeT DealbHOe DacIpenelesue
HATDY3KH, He YUATHBAfA KOHUGHTDAUUD HAUDARCHURE B cpenHell yactu
pepxueft nmonkm (depr. 3.2).

3.8. B pacudTHofl cxeMe IDH CTHKOBKE OaJKU, IPeICTABISHHOM
IIgCTHHKAME, C Gankoll, Momenmpyemoil crepxHeM, IR u3GeRAHWA
BepeanbaEx mefopMarmii HEOGXOIMMO BBOIUTH IOUOJHUTENBHHE KOHEUHHE
BJIEeMEeBTH GOJBHOA XKECTKOCTH: IIACTMHH COMBMON TOMNMRS (t = 50 mw)
NGO CTepHHU, WECTKOCTH KOTODHX DaBHA XECTKOCTH NabHo# Caiknm.

Ha wepr. 3.3a NONONHUTENBHHE KOHEUYHHE BJIOMEHTH 3alTDUXOBAHH,
Ha yepT. 3.30 — BHIQIGHH.

3.9, XomoBre paMH, IIpenCTABIANIME COCO#l JUCTOBHE KOpOG-—
UaTHE KOHCTDYKIJN, MONEJHEDYTCH TOIBKO ILIACTHHYATHMY CXEMaM¥.

3.10. Xomosue paMH, uMenue CalOYHYW KOHCTDPYKIMD, DEKOMEh~
IyeTcad MOEEJMPOBATEH CrepmHenoift xomeuHo-simeMoHTHOWR cxemoii,.

3.I1. BepxHee m HUXHEE KOJIBLA ONOPHO-IIOROPOTHOTO KpPyTa
ANIPORCUMUPYIOT IDABUALHHMI MHOTOYTOJbRMKAMA (He MeHee, tuem
BOCHMUYT'ONBHUKEMI ) »
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3.12. BsaumofeiicTBae BePXHEIO M HUXHEI'O XKOJEL ONOPHO-
IOBOPOTHOI'0 KpPyI'a UMUTHPYETCA BKINYCHUEM B PaCUYETHY CXeMy
a0COOTHO MECTKUX CTepEHell, COeMUHANIMX BEPIMHH MHOTOYTOJHHHU-
KOB, aNIpPOKCUMAPYOIMX BepXHee U HHMKHEe KOJblia ONOPHO-IOBOPOTHOIO
xpyra (uepr. 3.4). Ha 2THX CTEPRHAX LOJKHH OHTH COEHUHEHUS
(#a wepr. 3.4 DOXasaHH KpyXKaMd), KOTODHe B HampamieHHH, IHapai-
JIEIPHOM KacaTeJbHofl X Konbny, JONYyCKawT CMEMEHdT, a B BEPTUKAJE-
HOJl IJIOCKOCTH, HPOXOoAAuWe# yepes pajdyc, NPENCTABIAIT COGOi WapHup.

B cuyvae, xorma mporpamMa, peasmsymomas MKS mna 9BM, He
N03BOJIAET PA3pPENMTh CBOCONY IepeMemeHus B HanpaBIeHuWm, Iapaliein—
HOM KacaTeJbHO# K KoJBUY A BCeX COeIZHEeHHMit, BBOIWTCA CLCTEMA
cpasedt MERNY BEpXHAM X HEXHUM KOJBIIAMKU B300pakeHHad Ha pUC. 3.5.

Yepr. 3.5

B sroft cucreme QUKTHBHHE CTEpRHZ (L, ﬁ, ¢, Ci
a0COJTHO RECTKAE II0 OTHOWEHMO K X3Truly, a CTepRHA € n F
O OTHOWEHM K OCeBOMy ycump. llapEuMpH, coefuusAlupe CTepEHU
cpepuveckue. Tarasgs cxema JOCTATOYHO HOJHO OTPAKAET OCOGEHHOCTH
padoTH paccMaTpuBaemoit cucremd. [I0 KMHEMATMYECKEM CBOACTBaM 2TH
CBABU OJM3KM K CPBA3AM, M30CpaxeHHHM Ha d4epr. 3.4.

I NPEeXOTBDPAWEHRASA HEPEARbHLHbIX nedopMaruii B Tpex ysxiax
BEPXHET0 KOJblla BBOLATCA JONOJHMTEJbHHE CBASH (dyepr. 3.6).



Crp.28 PO 22-157-86

Yepr. 3.6. Pacuernad cxema BepxHero u muuwHero xoJjerr OfIK.
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3.13. bamku, npencTaBiANmEES COOO# npAMOJMHEelFHe CTEpXHA Lepe-
MEHHOI'O CEYeHHs, pa3CEBalTCA HA YYACTKA, B IpeleJiaX KOTOPHX MOEHO
OPUHATE MOMEHT MHEPIHE HOCTOAHHHM UJM IPEHATE OCmEe Da3MEpH cede-—
Hasi (BHCOTY; IMPUHY) H3MEHSONPMACA OO JMHEeHHOMYy 3aKOHY.

Tlpr BeNeHHHY MOMEHT WHEDIMM DaBeH MOMEHTY WHEDURHM CedeHMs Ha
paccToAnrna ﬁo_ OT KOHIl@a y4JaCrKa C MEHbUMMA Da3Mepami CedeHMA.
Bemammw G/ ¢ B 33BACUMOCTH OT 3aKOHA M3MEHEHUA MOMEHTa
WHepIEA yYKasaHH B Tadx.3.I.

Tadmia 3.1
_________ T
3aK0H ¥3MEHEHUA MOMEHTA H L,

WHe pIuy i /¢
______________ T T S
Jimuefunit ; 0,5
KsanpaTs umsit g 0,53
Kytmuecknit i 0,56
Yereeprofi creneHm g 0,58

TAOH ceuyeHH#, XapaKTepHHE JJA Pa3JMYHHX 38KOHOB H3MEHEHMA
oo LJHHE CTepXHA MOMEHTA MHEpIWU, OpeXcTaBiIeHH B Tadmue 3.2

Tadmana 3.2
3aKoH CooTHOmEHHA
n3Me~ XapaKkTepHHE THIH CEYeHH# ggimepos u
HEHUSA OHH AX

U3MEHEHUA
g
E | [ S € - menaerca mo
] 270z S Bg va Jmneﬁu9my
2 : < J der <, N« BaKCHY;
) N X :
SIS A X_:ﬁ::"‘ ¢ I N X h=const; feenst
' it * i d t:
| . 04 22 2 1 N cr=c0nsSi,
5] L' ] p &or <y
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Opoxouxenre Tala.3.2

CooTHOmEHHA
pa3MepoB &
3aKOHH HX
H3MEHEHUA

- - - mn e e e e o e e e Em e o e e = e G G wm mm W S e - -

3aKoH

H3Me-

HEHRA

i =

Erf” I
X LN T X4 .
5 < 1 §+
5 N
g R

2

— h.;- uenaerca mo
1 T,-_'FIT JHe AHOMY
1 38KOHY

- —'—HJIOII{SJIL [I0ACOB

F=const
[Lromaxs CTEHOX
npu Hamdoasmei
BRCOTE MeHbIe
IJIOMaI® OOSCOB

- e e e e mm o o mm m me e e e e e G e m e e e e e e . = —

Kyomueckuit

hep |

h wm Dep
MEHAEeTCA IO
JuHe#lHoMy 38K0-

HY;

hcp 'l b;’ MEHA-
NTCA OOHOBpPEMEH~
HO HO JHHENHOMY
38KOHYy, OpHYEM

hcn/bz’ const
b=const, d;=const
dy=const

YerBepTOit CTEIEHA

D - mensieTca 0o
JHekHOMYy
3aKO0HY

~ 4,
A

ol=const mm

-%— = COITSt

h.,bl h‘) b.{

OIHOBPEMEHHO
BO3pacTanT Io
JmHe fHOoMy
3aKoHy
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3.14. PacueTH npOYHOCTY CJaEeNyeT NPOBONHTDH IPM IOJOKEHHM pAGO-
Yerc o00OpyNOBaHWA BROJbL XORA, NONEPEK XOU8 ¥ HAa YTON XONa JKCKa-
BaTOpa, TaX K8K B 3aBMCHMOCTH OT IOJOXSHEA pPacovyero 0GOPYLOBEHHS
MEHAETCHA HArpPyEeHHOCTD MeTaJUIOKOHCTPYKIWMA. IIpH KOHCTDYKIHAX XOZO-
BHX paM, CHMMETDKUHHX OTHOCHTEJNBHO I'OPH3OHTAJBHHX OCe#, MOCTATOYHO
PaccMOTpPeTh TPU IOJOREHMA pacodero OCOPYAMOBEHMA OTHOCKTSJBHO
XOLOBOHt pamH:

I. Booup XxoXa B CTOPOHY 3amHelt monepeunolf Gankm (3amHero
MOCTa) WJHM B CTOPOHY HepemHeil momepewmiofi Cayku (mepemHero mMocra) ;

2. Ilomepex xoma B JGYD CTODOHY,

3. Ha Jmdo#t yrox xoza.

[lpu cHMMETPAM KOHCTPYKIMHM TOJBKO OTHOCHTEJBHO NIPONOJBHOR ocH
paloTy BEONHL XoZAa M Ha Yyrod XoHa HeoOXOZMMO pacCMaTDEBATL Kak B
CTOPOHY NepenHe#t CaXk¥, TaKk W B CTODOHY 3amHeil CaJyku.

3.15. OnopEHMZE y3JeMd B DACUETHHX CXEeMaX SRJIANTCHA ONOPH XOLO-
BOT'O YCTpoOjiCcTBa. 3aKpeILIeHHE ONOD IPUHMMAETCHA RECTKUM, TaK Kak IpU
KECTKOM 33KDEIJIEHMN B KOHCTDYKTMBHHX y3JaX BO3HUKAONT HayCOoJBIHe
HanpAXEHAA .

IA IyCeHMYHHX MamMH TOUYKaMy OHOPH ARIANTCA KallpaRiaouye,
BeLyu@e KoJeca B OHODEHE KaTKu.

g KOJIECHHX JBe IapH ayTpurepoB, JMGO KoJeca ¥ ayTpurepu (B
3&BMCHMOCTE OT KOHCTPYKUME XONOBOTO yCTpolicTsa).

Ina KaHeTHHX MalMH IIpM NOJOXEHMM padouero oC6OpyLoBaHUA BIOJb
XOIa ¥ IIONlepeK XoMa pacueT BEIETCH LJA CIydad OIMpaHus Ha IBe
DapH KoJec: mepenmMe ¥ 3amume (dyepr. 3.7a), npu pacoTe Ha YTOX
XoZa omnopa, IPOTABONOJIORHAA HalnpasleHunk padoyero 06OpyIXOBaHUA,
puBemaBaerca (uepr. 3.76).

JInsg TMIpaBIA9eCKUX T'YyCEHXUHHX MalmH IpH IIOJOXEeHHZ pastovero
000pYROBeHESA BROJB XOI& DacueT BeleTCA VA CAYYAeB OIMPAHME Ha
IBe TiapH XoJec: nepemmie ¥ 3amgude (uepr.3.7a) M Ha OIHY mapy
KOJIEC W OOHY mapy KatkoB (uepr.3.7B), Tak Kak HOPW SKCKaBaly
TDYHT& MOXeT IIDOMCXOIMThH 38lWpaHAe IepelnHell w/m 3axHell vacTH
TYCEHNI.

lp4 padoTe TomepeK XO4a ONOPHHMMA TOYKAMA ARINTCA IBE NapH
xosec (4spT.3.7a) M KoJeca TYCeHMIH, PaclOJORKEHHO# CO CTODOHH
padodero odopymnosarua (uepr.3.7r).
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lipg padoTe Ha yroJ Xoia Onopa, MPOTHBONOJOKHAA HAINpABIEHHN
padouero o6opyZoBaHMs, BuHBemaBaeTcA (depr. 3.70).

JoA TEXPaBJHMY9eCKHX KOJNECHHX MAIMH IDA OOJORCGHEM Dacovuero
OGOpYMOBaKNA BIOJAL XOXa H IONGPEK XOKa pacueT BeleTCA JIA CAyYaR
OIEpAHRA Ha XBe IapHd ayTPUIrepOB, IPA OTCYTCTEAYW B KOHCTPYKIMH
oxgHo! maps ayTpATepOB — HAa OJHY mapy KoJec ¥ ayTpurepH (depr.
3.78,e), B LA CJydas BHBEURBAHHA ONOP IPOTHBCHOJOEHHX HaIpaBiIe-
HAD padoyero 000PYHOBAHEA.

Ilpa padoTe Ha YTOJX X0Za ONOpa IPOTUBOIOJOXHAA HalpaBICHUD
padouero oCOpYXOpaHMSA BHBemmBaeTca (uepT. 3.7x).

4. TIPOBEPKA YCTOMUMBOCTH

4.I. YoeTowBOCTS CTEHOK KOHCTDYKLM# He TpedyeTCHs LPOBEpPATE,
ecou npn Bunosmenny ycuaosui (I.2), (I.5) ycaoBHaA IMOKOCTH CTEHOK

/'1C=—£‘—V—E—'§=‘-‘7 (4.1)

rne h = t COOTBETCTBEHHO BHCOT2 ¥ TOJUMHA paccMaTpdBaeMoit
crenkr (uepT. 4.I), He mpeBHmaeT 3Havemmii:

3,2 ~ Opnm OTCYTCTEMM MECTHHX HanpazeHali;

2,5 - OpM HaJM MY MECTHHX HANpAXEeHAH ¥ OTCYTCTHAY NOLKpEeIJe-
HAS CTEHKH.

Ecou 3HauYeHHEe YCJNOBHOR IMCKOCTH CTEHKH Ac TpeBHmAeT YKA3aH-
HHE BHIIE BeJWUUHH, CJEeNyeT UPOBECTH pacueT yCTORUMBOCTM CTEHOK B
COOTBETCTRMM ¢ peKoMeHRammsamm CH u II I-23-81 (mymxTH 7.4; 7,6)

&

LA AL
V|
Z “
N
N
sQ
N
N
L L L

Yepr. 4.1
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JcrolurBOCTE CEATHX IOSCOB KODOGUYATOIC GEYeHMA IDOBODAETCH
B COOTBETCTBEM C HyHKTOM 6,11 PII 22-I58-86 "ORCKaBATODH CNHOROB—
HOBHe I'MApaBRiINdeckue., Padouee oGopymoBamme. PacueT MeTaLlOKOHCT-

pyxmait

6,1').-
6 -
T -
Ry -

Rs -
m -
K -
N -
My, My—
Qx,Qy -
t -
Mg -

hohe -

P, =

Py -
Fa,Fp -
Rth_

bk -

H3 CTaTHYOCKYH IPOYHOCTH",

5. MPAEATHE OBOSHAYEMVA

TIPEBEIeHHO® DaCYeTHO® COIpOTWRIeHVe B saemeHTe, Mila;
HODMAIbHHE Hanmpsaxerus, Mila;

RacaTeJbHHe Hanpaxenma, Mla;

pacdeTHO® CONPOTHRIGHMe CTaJH DPacTAREHHD, CEATHD,
#3TECy IO Openety TexydecT:m, Mla;

DaCUeTHOe CONpOTHRICHWE CTaIM CHBETy, Mla;
ROSPPEIMEHT ycaoBmiA PaGoTH;

KOOQPEIEOHT NEeperpy3xe;

npomoNbHAA cmia, Hj

STECSDIEe MOMGHTH OTHOCHTENBHO ocefl X ¥ y, Hj
IIONepevuHHe CWJIH, IelicTBynmEe B INIOCKOCTAX, HapaLielbHHX
ocsaM X Z® y, H;

TOJIMAS CTOHKH COUeHWd, IWIACTEHKE, M (cM, MM);
kpyTsuzmit MoMenTt, H;

DasMepH IO OCAM CTEHOK Cederws, CM, MM;

YCHJIES CONDOTHRIGHEA TPYHTa Konammo, H;

GoxoBasf cwia, NPWIOXKeHHad K 3yOy Komma, H;

JOWINA B JIeBOo# ¥ IpaBoif MpOyIMHAX TOBOPOTHOH mIaTHOPMH
THADARIEYECKIX BRCKaBaTopos of P, H;

yCWIEA, BOSHUKADOMe B IpOymUHaX HOBOPOTHOH WIaTGOpMH OT
npuroxexms P k kpaiineMy 3y0y komma, H;

IMpZHA KOBma, M (cMy MM);
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Z,, - paccToAnve MERLY HOpOYIMHAMA KpeIUieHMda IATH CTpeyH, M (cM,mM) ;
_,,)7',', - CyMMAapHHE BeKTODH yCHJH# B JieBOf W mpaBoffi mpoymmHaX MOBO-
portsolt wIaTdopMH ruxpaBIMUECKAX 2WMCKeBaTopoB, H;
M,, - X[y TAma# MOMEHT MeXaHW3Ma II0OBOPOTa, NpUBEHEHEHI K OCH
Bpamenu#t skckaBaTopa, M;
4 5 - DaccTodHME OT OCH BpameHHA BKCKaBaTopa KO 3yOheB KOBNA, M
(cMm, vm);
f,,,c_ ~ DPACCTORHEE OT OCA BpameHus U0 IATH cTpesH, M (cMm, Mv);
a,g £ ,T - ;uHellHHe pa3MepH, ompeleJADI@e TOJOKEHHE paCGodero 06OpymO-
Bamusd, M (cM, MM);
Ms - mMOMEHT OT GOKOBOH CHJIH T H
M-M¢ - MoMeHTH, HeficTBywuae B TOPH3OHTANBHOA ¥ BEDPTUKAIBHOR
IUIOCKOCTAX COOTBETCTBEHHO, M;
UV - peaximm B mATe CTpeJH KaHATHHX BKCKaBaTOpoB, H;
. - nmma crpesm, m (cM, mM);
Sn - ycmsme Ha Oiaoke Kopma, H;
S, - ycaime Hamopa mJ/M BosBpara, H;
@c) G %G - - Beca CTpeJH, OJOKOB TOJOBH CTPEJH ¥ HAINOPHOTO
Mexayr3ma, H;
Sus - ycuJHe B eIV NpIBOXA HAMOpA MJM B HAaNOpHHX KaHarax, H;
Snx ~ ycusme B HOABEMHOM KaHare, H;
{ - xpaTHOCTH NMOJHMCIACTA MEXAaHM3Ma IOXBEMA KOBIA;
R, - X.I.I. MOJMCOACTA MEXaHM3MA NCLBEMA;
U5, — PAI¥YC TOJOBHHX GJIOKOB CTpeJH, M (cM, MM);
Spe - ycmome B momBecke crpes, H;
£y - paccTogHME OT OATH CTPEJH IO HANOPHOTO Baja (HamopHoi
ocm), M (cm, mM);
Sk - ycuiMe B BeTBAX moJmcnacra, H;
N . xosmdYecTBO BeTBeR moJMCHAcTa.

=
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RC,,R; - TOPM30HTAJNBHHE YCHJMA OT COROBOR CRJIN Pd, IeficTBynlm e
. B OpPOymmMHAX Kpeliesmd cTpeild, H;
Rn,ﬂ.'% - BepTHRAIbEHE yCuimA OT CWIH Pg, ZeficTByniye B NpoymmHAX
KpellfeRnA OATH CTDPeJH, H;
£ - momyms ynpyroctm, Mla;
Y - xoajgmmment llyaccoma,

Mporpammy, peamayrmne MKS, ¥ MHCTDYKIEE IO EX ¥CHOML30BAHHD..
MOIyT OuTh nepelanyd BHAMerpoftiopMameM opraHuSamiaAM OTPaCI® B yCTa~-
HOBJIEHHOM MODAIRE,
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I 2 3 4 5
I2XHRMPAD TV 14-I-I772-76 Jrcr 1640 5I0 (5200)
I4X2TM TY I14-I-2659-79 Jmer I10-30 5I0 (5200)
I4 XTMEL TY 14-1-2659-79 Jmer 3-30 600 (6100}
[IPUNEYAHVE : ¥ _ npavenna pacyeTHHX COHNPOTHBIGHHY NOIYUYSHH HEJEeHUEM

HOPMaT¥BHEX compotunienwit, Mla, Ha Koa@dmImMenTH
HAJEXHOCTY IO MaTepuaiy, OHpelessieMHde B COOTBETCTEHEM
¢ radmue 2 CHull.II-23-81 = oxpyraemmem mo 5 Mia,
3HAYEHRA pPACYETHHX CONpOTMBICHUi, xl’c/cmz, IIOJIYYeHH
IIyTeM JleJICHEA DaCueTHHX conpoTaBiexwit, Mz, Ha
xosdduimenr 0,09806€65.
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TIPWJIOXEHVE 2
CnpaBovHOE

ITPMMEP PACYETA

PacyeT Ha HPOYHOCTH pamu moBopoTHO# miaTdopmu
H_xomoBo# pamH skckaBaTopa 30-4125

PacyeT H& OPOYHOCTE paMH NOBOpPOTHOH mnaTdopMH ¥ XOZOBOM
paMH sKckaBaTopa 90-4I25 RHIIONHEH IO YEePTEEAM SKCKaBaTopa Ha
DIIBM METOZOM KOHeUHHX sieMeHTOB mo uporpamme DIANA.
leasly pacyeTa SHBIANOCH UCCIEHKOBAHKE XapaKTepa HATDYREHMA DamH
NOBOPOTHON miaaT@opMe ¥ XOLOBOR pamH IpA DASJMUHHX CJIydYasX DPaCoTH
SKCKaBaTopa ¥ BHARIEHHE Hau0oJee HarpymeHHHX y9aCTKOB KOHCTDYKLHH.

O6e pamMH pacCMaTpPUBAJHEChH KaK eqdHad KOHCTPYKIMA, BHEMHNEe
Harpy3Kn CHJM OPUJIOXEHH K IIPOYIWHAM KDEIVICHMA IATH CTPeJH K
OpOyIMHaEM KDEIUIeHAA IMJUHIPOB CTDEJH, & ONopaMd KOHCTDYKLHU
SABIATMCH ONODHHE Y3JH XOXOBOY pamH.

PaccmaTpuBAJMCE TPR CJyvYad DaCHOJOXEHHA paMH IIOBOPOTHOR
wiaTdopMH OTHOCHTEJBHO XOKOBO# paMH: B IEpBOM CJydae paMa NOBOPOT—
Hoff miaTdopMH pacmoJaratack BEOJE X8 2KCKaBaTopa, BO BTOPOM
cuyvae - IONepeKk XoXa BKCKaBaTopa, B TPETHEM Caydae - HON YTIUIOM
45° x mpomosBHO#t OCM BSKCKABATODA.

0OCGe paMd paccMaATpUBaJMCH KaKk KOHCTPYKLMH, COCTOAIME M3
KOHEUHHX DJIEMEHTOB: CTEpRHE# ONPENeJEHHOTO CEUYCHHA B INaCTHH
onpenesesHo# TosmMEH., Cxema pamu moBopoTHOZ mwiaTdopMmu nDpercTaBiIe-
Ha Ha uepr.ll.2.I. Cxema XxoXoBoifi pamMH mpencTaBieHa Ha vYepr.ll.2.2.

MeTalIOKOHCTPYKIMA DaMH NMOBOPOTROR miaTdopMH COCTOMT E3 IBYX
OPOXOJBHHX GajJioOK KOpoGYaToro cevyeHusa (Ha CXeme paMH OHM IpencTaBiIe—
EH cTepxumM 15-22-26-33-39 # 16-25-30-34-43), NPOIOIEEHHEM KOTO-
DHX ABIADTCH Cayxu (crepsry 39-56-83-87 m 43-59-86-93) ¢
TNPUBAPEEHHMA K HUM II0 GOKaMm 4eTHDEMA MOmHHME pedpamd TOJMEHOM
20 MM LA KpelseHus NATH CTpeJH. BulleyKazaHHHE NPOLOJbHHE OaJKH
C OnHO! CTODPOHH CoemMHeHH nonepeduHofi Casnxoff B mume mBesurepa
(crepxens 22-25), C Hpyroff CTOPOHH COeIWHEHH IONepevHo Gaixol
KopoduaToro cevermsa (crepmsy 87-88-89-%0-9I-92-93), K KorTopol
nprBapeHd COOKY dYerHpe pedpa ToupHol 20 MM IJIA KpeIseHwsA
UAJMHIPOB CTPEJH .
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B cxeme pamH pedpa IS KPEIIGHMA DATH CTPEJH H THILDOUMJIMHI-
POB CTpEJH MONEHMPYOTCA Ha00pPOM TPEYTOJBHHX IIACTHH.

Ha cTopoHe paMH, OPOTHBONOJOXKHOR MeCTaM KDeIIeHUd OATH
CTpeJIH, IIpEBapeHa paMa IM3eld, COCTOAmaA ®3 TpeX 6asok Kopol4aToro
ceyeHua (crepmsm 8-I4, 14-I29-I5-I6-17, II-I7) u Caixu B Bume
wmBestepa (crepxum 8-9-I0-II). A yCTaHOBKM OGODYAOBAHAA IIOBOPOT-
Ho#t mnaTopM ¢ OGoMX COKOB paMH HNPHBAPEHH GAJKM U3 THYTOTO
npo§@JsR mBeJnepHOTo mMfa (crepxud 6-I12-18-24-82-125 m I-7-I3-19-
-76-85, I7-I8, 23-24, 8I-8, I24-I25, 93-124, 7-8, I1I-I2,
I3-I28-14, 19-20-21-22, 76-77, 85-87).

CHMsy K paMe nmp¥BapeH JECT ToMumHO# 20 MM B IOCENOUHOE MEecTO
IJA ONOPHO-HOBOPOTHOT'O Kpyra.

Cxema pamu noeopoTHO# mnardopvu umeeT I30 ysiuoB u 2II KoHEY-
HHX 9JeMeHTOB, 3 HuX IIS crepxuelt u 96 miactuH. Havasmo KOOpO@HAT
Badpane B ysje 16. KoopmuHAaTH y370B B3ATH IO 4YepTexy. Bce KoHeu-
HHE BSJEMEHTH CXeMH paMH noBopoTHO# miaTdopMH B 3aEUCHMOCTH OT I'€0-
METPEYECKEX XapaKTepHCTUK paslesieHH Ha 25 dJeMeHTHHX Ipynd. I'eomeT-
PEYECKAE XApaKTEePUCTRKE cTepxHefl ¥ mnacTMH npexcraBieHH B Tadmue I.

MeTaZOKOHCTPYKIIMA DaMH XOH0BOr0 ycTpoiicTBa COCTOMT M3 ABYX
danok (crepwmmm I-3-5-19-29-39-49-5I m 2-4-1I-22-32-45-50-52),
Kaknas X3 KOTOPDHX COCTOMT B CBOK OdYepeXlb M3 IBYyX mBeJnepoB. (e
KM COEIUHEHH IPYT C APYyr'oM IDOCDERCTBOM pamMH, K KOTOpOil KpemiTcd
onopa IJifl ONOPHO-IIOBOPOTHOT'O KPyTa. dTa pama mpelcrabuder codolt
IBe OpONOJEHHE Cauy KopoGdaroro ceveHuws (crepruE 5-6-7-8-9-I0-I1
7 39-40-41-42-43-44-45), coeIMHEHHHE MERIYy COCOH XBYMA HOIEPEYHH-
Mz CasKaM# TaKKe KoposuaToro ceveHmsa (crepxkmm 6-20-25-30-40 m
I0-21-26-31-44) .

Cxema XOXOBO#t paMH EMeeT 52 y3sa M 5] KoHeuHHf »JseMeHT, #3
HaXx 35 crepxueft m I6 mracTuH. Havaro xoopIZHaT BHOPAHO B y3Je 2.
KoopImuaTH y3JOB B3ATH IO YEPTERY.

Bce KoHeuHHe 9JIEMEHTH CXS6MH B 38BUCHMOCTH OT I'€OMETDH Y€CKUX
XapaKTepWCTEK DasfeseHH Ha 8 DJEeMeHTHHX rpymm. ['eoMeTpuuecKze
XapaKTepHCTHKU cTepXHeil ¥ IJIACTMH HPeACTABIEHH B Tadmie 2.

B xozosoft pame omopa A ONOPHO-TIOBOPOTHOI'O KPyra YGIOBHO
nperncTrapileHa MiacTHHaMM To/m@HOK 20 mv. HampAxeHMA B ILIACTHHAX
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HO DONCYATHBANACH.

Kagnut cTep®eRb DACCMATDPEBAEMHX CXeM UMEET 5JIeMeHTHYM
CHCTEMy KOODIMHAT, Hadago KOTopof COBNanaeT ¢ HAUaNIbHEM Y3IO0M
CTODEHS, 4 0GB X - OCBD CTepxHA (cM. uepT. I1.2.3a).

B radmunax I u 2 npencTaBNeRH CAONYMNKe NaDaMEeTDH:

F - miomaps ceueHms CTEDRHA;
Jy,Jz — MOMOHTH MHODIME COTCHAS OTHOCHTONBHO MEHTDANBHHX KOOD—
IMHATHHX oceit (oM. wepr. M.2.36);
Tyz - TOHTPOCORHHE MOMEAT WHODIMU CEYeHWH
JKp. - MOMGHT EHODIWE KDYyTeHUS OTHOCUTONBHO I{eHTDA USTHOA;
Xe,Ye,Zy - TROGANBENE KOODIMHATH BCIOMOraTeJbHOHR Tourm"c",
KoTopad HCHOIB3YETCA LA 0CPa30BAHUA BJIEMEHTHON
CHCTOMH KOOpDJWHAT }
94,24 - KoopzMHATH Touku A , KoTopas SRIAETCH TEH oM
_ H3TH0A CeuYeHNS B BNEMeHTHO! cucTeMe KOODIMHAT;
Yy,Zp - KOODHEHATH IIGHTDA TARECTE ceueHMs B B sieMeHTHO#
CECTEMS XOODIMHAT,
(B pacueTe Havano KOODHEHAT BJEMEHTHOH CHCTEMH KaXmOTO DaCCUUThH-
B3EMOT'0 CEUeHNA COBIAZAeT ¢ TEHTDPOM TARSCTH COUYGHWS, IODTOMY
KOODIHHATH IEHTDa TARECTH ceueHmss Ya @ Zp paBHH HyJm).

E - momyas ympyrocTu;

Y - xosdpumuenT Iyaccona;

t - rommsa mracruss.

CoueBns cTeprHe# IpONCTaBNGHH: KIA DaMH IIOBODOTHO# mIaTdop-
MH Ha vepT. [.2.4, mns Xomopoik paMy Ha vepT. 11.2.5.

CoemmHen®e DaMH NOBOPOTHOR mraTHopMH ¢ XomoBoli pamoit
OCYmSCTRIASTCA HMOCPELCTBOM OINOPHO~-IIOBOPOTHOT'O yCTPORCTBE.

Ha uepr. II,2.6 mawa cxeMa COeIMHERWA DaMH HMOBODPOTHOH ILIaTHop~
MH ¢ XomoBo#t pamoli. B cxeme XxomoBo# pamH omopa LA OIIOPHO=IIOBOPOT-
HOT'O KpyT'a IPeICTABISHA YeTHDPOXYIONbHHMA IUIGCTHHAMA, DACIOJIAT SolE~
MICS 1O NMOPUMETDY JDABWIBHOI'O BOCHMAYT'ONBHVKE, B cxeme HOBODOTHOM
NIaTHOPMH MOCANOYHOE MeCTO NPONCTaBIfAeT COG0# POCHMUYT'OIBHUK C
BODTUKANBHHMA CTODXRHAME B yrJax. CoeyuHeHme BepxHell ¥ HmwHe# pam
OCYUIOCTRIAGTCH COTVIACHO Hm.3.I2, IIf 5TOr0 BO BGOX CTHKOBOYHHX
y3JaX BBOINTCH JOKANBHAA CHCTEMa KOOLIRHAT XI K| I'ZI'°°” XI roTOpO#
HANpaBNeda W3 OeHTPA MHOTOYTOJBHAKA K COOTBOTCTEyWmEH BepimHe.
Pazpemaercs nepememerme no ock Yy (o xacaTensHO#t K OKPYyRHOCTH)
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oTHocuTeNBHO Toit ®e ocu Wy, (paamambHoe cMemeHve ).

PACUET PABOUMX HATPY30K

Palouwe Harpyskd, HeOOXoIuWMHE IJIA DPacyeTa KOHCTDYKIMAK, OHIM
B3ATH U3 pacdera padoyero oCOpYLOBaHEA BKCKapaTopa 90-4I25 Ha
NPOYHOCTE o mporpamme MECH.

liaHHHE JJIA pacyeTa:

1) ycmme B mATe crpess F

2) yron MeRIy HanpaBIE€HMEM YCHJEA B IATE CTPEJH W T'OPW30H-
TaJbHO# OCHO Y ;

3) ycuime B IMJMHEDAX CTPEJH;

4) yros MeRIy HanpaBleHKEM yCUJMA B LMJMHEDAX CTDEJH X
TOpU30OHTAaJbHOK OChio Y ;

5) BecoBHe HATDY3KH;

6) Goxopad cmia Pg;

7) ycwime Ha pexyme#l Kpomxe Pyi

8) MOMEHT, BOSHEKAlOMMA OpM BKINUEHANM MeXaHu3Ma HOBOPOTa M.

Harpyske 0pd KONGHUHM SKCKaBaTOpa IepelanTcAd Ha IMOBOPOTHYD
wraTdopMy uepes IATY CTPeJH ¥ LUAJMHEDH CTPEJH.

CuTaeTcd, YTO IpM KONAHWM SKCKaBAaTOPDOM yCHUJME Ha Derymei
KpOMKe P0 IpUJIOREHO K KpailHeMmy 3yCy KoBwa., T.0., OT yCHJMA P0
BO3HUKAET KPYTAIM# MOMEHT OTHOCHTEJBHO NPOROJBHOR ocH padouero
0oGOopyLOBaHUA, KOTOpHI NepefaeTCA Ha HOBOPOTHY® IUIATPOpMy 2KCKaBa-
TOpa. JTOT MOMEHT MOKHO NpENCTABUTH B BUJE IapH CUJ, IPUJIOKEHHOl
K NpoyuMHeM DATH CTpPEJH. Kammas ¥3 stux cux paBHa (uepr. 2.I)

R:=-R2=%R’_Z_; y

rie [« - umpuna xomma,

{s - paccrosmde MEELy NPOYLMHAMM HIATH CTPEJH.
T.0., .B IATe CTPeJ OT ycmus P, posmkaer ycmme F .
BeJMuudy .OTOPOTO MH GepeM ¥3 IPOUHOCTHOT'G pacyeTa paGovero
000pyNOBAHLA, U BHIle-YKa3aHHAA Napa CHJ.

CudTaeTcA TakKe, 9TO IpH KONAHMM HKCKABaTODOM IIPOMCXOMT
yUOp B HEIPEomOJHMOE NPENATCTRAE M OLHOBPEMEHHO BKJIOYAeTCH
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MEX8HH3M IoBopoTa. MOMEHT, BOBHMKAWIEE OT BKJIOUEHUA MeXAHW3Ma
II0BOpPOTa, OepelaeTCA H& HOBOPOTHYW mwiatdopmy oT padovuero opraxa
uepes IATY cTpesH. Ha padoueMm opraHe BO3HMKAET I'0ODU30HTAJNBHAA
cuJa Pc, neficrByomad no ocm X (cm.uepr.2.2) u papHas -1
roe Mg - MOMEHT, BOBHUKaommMil OT BKJKNYEHUA MEXaHM3Ma NOBO-
pora ( Mp = 66000 HM); Z; - paccTofiHue OT OCH BpaueHUs
9KCKaBaTopa J0 KpafiHero 3yda KOEBma; 14 = bne + a , Tae
Cne - pacCcTOAHUE OT OCH BpalieHHA IO OATH CTPEeJH
( ch = 500 mm), (L - paccTofHMe OT NATH CTPeJH JO KpafiHero
3y6a Xomma mo oc¥ Y ; OHO MeHAeTcH (Xak ¥ BesuuAHA & -
paccTofHMe OT IATH CTPeJH N0 KpaliHero syfa KoBlia no ocd £ )
B 38BUCHMOCTH OT OJOKEHWA padouero o0opymoBaHMA 3KCKaBaTOpa.
Topusouranssad cuna Py cospmaer B DATE CTDAMH CHIY M
MOMEHT Mo = PC, KOTOpH{ MORHO NPEICTEBUTH B BUIE HApPH CHUJI
(cM.uepr. I.2.7). 3Ty Dapy CHJ MORHO D23JIOKUTH HA T'OPU30HTAIBHYO
¥ BeDTUKSJIBHYD COCTaBIIAIONME

MF=P§L’L u M,;=P5g

Rr"‘%—;@' ) R@“‘_%L—ﬂgf

Bu1 BHOpaH pacueTHHE cJuydaii KOmaHWS SKCKaBAaTODOM IpH CJSAYOIMX
YCJOOBMAX: IUMHA LMJMHApPa CcTpesH 1860 MM, HJMHA LMJMEIDE PYKOATH
2360 MM, IymHa IM/MHEIpDa KoBma 2460 MM; KOOpIMHaTH KOHLA 3yoda:
X = 34I9 mM, Y = - 5695 mM.
CymMapHHe 3HAYeHHA yCUJM#t B NMPOYUMHAX NATH CTPEJH
Rry = 514,9 x, R4 = I70,8 xH, Rra = 627,9 xH,
Rez = - I70,8 ki, R® = -13,9 .
Ycusma, BOBHMKaOUME B IMJMBIDaX CTPeJH, DPaCKIaIHBanTCA Ha
BEDPTUKAJIBHYD B TOPU3OHTAIBHYW COCTABIAKINE B COOTBETCTBAM C YIJIOM
MeKLY HamnpaBieHWeM YCUJMA M TODM3OHTAJBHO! OCEO M IPUKJIaIHBAOTCA
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B MECTaxX KpeIUIeHUA LMJMHIPOB CTPEJH.
3HGYEHRA TOPH30OHTAJIBHHX X BEPTHKAJNBHHX COCTaBIAIMNUX ¥CHJHMI
B IMJMHIpPAX CTDPEJH

é r
Ry, =- 9,5 xi; Ry =-572,4 1

B pacueTe yuwdTHBa/MCh Ha¥(OoJe€e KPYIHHE BECOBHE HarpysKy, a
UMEHHO: BeC JM3eJid, HAaCOCHOH YCTaHOBKM, MeXaHM3Ma I0BOpOTA,
XaluHH, DJEKTPOOSODYLOBaHMA, KOHTPrpy3a. COCCTBEHHHI BeC paMH
moBOPOTHON mIaT®opMu ¥ XOHOBOY paMu He YW THBAJCH. PaclnpeliejeHEe
BECOBHX HATDY30K O y3JiaM pamH MOBOPCTHOH INATHOPMH HNpMBEHEHO B
radimue 3.

3yavyeHWsa BHENEMX HATPY30K, HefCTBYOUMX B y3JaX DaMH IIOBOPOT-
HO¥ nyaTdOpMH, IpefCTaBIeHH B Tad/mue 4.

BHymM pacCMOTPEHH BCe BAPUMAHTH ONOD KOHCTDYKLMHE B COOTBET-
CTBMM C IyHKTOM 3.I5.

HampsaxeHus B IJIACTHHAX ONpelesMCh B UeHTpe TAXecTd. g
CTepRHEe] HaunpAkeHUA ONpeleAMCh B y3JaaX.

HlcxonxHe ITaHHHE LJA pacveTa KOHCTDPYKIwmi.

I. PacueTHHE CXeMH paMm, COCTOANMEe ¥3 KOHEeUHHX 9JEMEHTOB
(creprHelt # WIACTUH), COGIMHEHHHX KOCTKO B y3JaX.

2. KoopmzraTu y3J10B paCuYeTHHX CXEM.

3. TeoMeTpHYECKHE XapPAKTEDACTUKK IIOIIEPEUYHHX CedeHuili cTepxHei
M MJIaCTHH.

4, OmopHHE TOYKM CXEMH XOXOBOil pamMiH ¥ BO3MOEHEE OTDaHMYSHHSI
B UX [IepeMeumeHuax.

5. DBHelHMe Harpysku, HeiicTByRIMe Ha KOHCTPYKLUHK.

C LeJbl NPOBEDKM NPABAJLHOCTM COCTABIEHMA DAaCUYSTHHX CXeM C
uoMouElR TpafornoCTpoMTeN A IO 33L8HHHEM KOODIMHATAM Y3JI0B ¥ 3aLaHHHM
KOHEYHBM 2JIeMEHTaM OHJIM IIOCTDOEHH KOHTDOJBHHE CXEeMH KOHCTPYKIMH,
npencrapiedHHe Ha uepr. [R.9, IIR.I0O, II2.II, H2 KOTOPHX pama IIOBC—
poTHO# IaTopMH paclosaraeTCA OTHOCHTEJBHO XOLOBOH paMu CJieIyomuM
o0pasoM: BUOJH XOLA BKCKaBaTOpa, NONEpeK XOha 3KCKaBaTopa M IIOX
yraoM 45°  mpomosbHOE oCH 9KCKaBATOPA.
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PIl 22-I57-86 cTp. 61

Pesynprarami pacuera ABIAOTCH DepOMONEHWA BCEX Y3JI0B, Yo~
JIAT W HAUDAKEHWS BO BCOX KOHEUHHX SIEMEeHTAX.

Ins mwracTuH BHYHCIANTCA MHTEHCUBHOGTY MOMGHTOB W IIGDEDe3H-
BapMEX CEJ, TO 6CTH MOMEHTH M CWJH, OTHOCEHHHE K ONTHEIe IJUHH X
AMemINe pasMepHocTh Hm/m (xT'c.m/M) m H/M (xTc/M), a Takxe HODMAIb-
ue Hanpswemus ©6x , 6y , IeACTEYLIMe BIOND MECTHHX 0Ce#
xoopmmaar X , Y , w manpawenme cmeura CAY .

I onpernesieHEA HAUDAXEHWI B IIACTHHKE CYMECTBOHHH 3HAYOHUA
VHTSHCEBHOCTS! MOMEHTOB.

HomoxuTeNibHHe WITUCARIEE MOMEHTH Mx n My PYCTHTUBANT
HUXHVE BOJIOKHE, NOJOXUTENBHHR KDYTsmMi MOMSOHT Mxy COOTBETCTEY 6T
mefopmaruu, Op# KoTopoil aupEA I-4 HanparieHa BHIYKIOCTLI BBEDX,
a JEHUA 2=3 - BHIYRJIOCTHI BHE3 (4epT. I.I).

Huxe NIPEBOIATCA MAKCUMANBLHHO HKEMBAIEHTHHE HaIpAXMEHMA Ha
BepxHel m HmxHei#l MOBeDXHOCTAX ILIACTHH IVIA IOJOREHHA DAGOYero
0GOPYIOBEHEA BIOJSL XOTA.

SmemerT 68-I04-72  Ook6.4 = 283 Mla; 6Gaxfn = 260,5 Mia;

AmemenT 69-105-73  O9kb.6. = 294 Mla; Gy = 273,8 Mla;
AmeMent 70-I06-74  ©akb.6. = 222,6 Mla; 69k6 H. = 222 Mia;
Arement 7I-I107-75 6axt. 6. = 233,3 Mla; 6,8 . = 232,2 Mla;

I KOHEUHHX SJEMOHTOB CTODRHOBOTO TUIA HA N6JaTh BHIADTCAS
N - ocemoe ycumnme;

@y, €, - mepepesHBapIme CWIH B COUSHEE GANKU IO HATLDARISHNAM
0y = 02 H

My,,Mys,Mz, Mz~ MaTHOamUME MOMOHTH Ha KOHNEX GAIKM OTHOCKTEUHHO
LEHTPaTbHHX ocell ceuenmus;
Mk, Mka — RpyTsmmii MOMeHT OTHOCHTeNBHO OCH OX ®
OTHOCHTENEHO OCH NGHTDOB M3Tmea (cM. TepT.
I.2.8).
CyMMapHHe W IDWBENGHHHE HANDARGHEWS NOICUNTHBADLTCA IO HODMy-
aaMm (I.5).
IlpyMeps MopcyYeTa HANDARORNMA B KOHEUHHX SJMEMOHTAX CTODAHEBOTO
THDA IJIA CIydas MOJOXeHWA Dpadowero oGODYNOBSHEMA BIOIE XOXA
Ipumep ¥ I
IIrampopma mOBODOTHAH, CTEPXSHE 16-25.
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Crp. 68 PJ 22-158-86

N =12,83mH; Qu=8,26u8 0Oz=5,7

My, = 49,32 ra M; Myz = 55,08 ru M
Mz, = 0,753 ks M; Mz, = -0,072 & m
Mk = -5,7L xH M; Mka = ~5,7T RE M

6p-c =_N_=l.2_.§_fi.=1,oemna)

F 0, OI2I
rge F - momams coverms, M
Ty =2y __8.26 = 3,9 Mia
th ha 0,02 * 0,105
Tape—02 578 _10m ,
1. he 0,0I - 0,3
rme  ha,tn, he, te - BHCOTA ¥ TOJNZEHA IONKZ ¥ GOKOBOH

CTeHKHM COOTBETCTBOHHO, M

6y -l _ 9.2 _ 4 05y
4 Wy 0,00103 ’

6z=_MZ_L_.Q..7.5_3_=2,2M[13

Wz ~ 0,00034
- Mk _ 5,714
L kp = = il =~93
= T 5,000 - T
TIe \A/g, Wz, Wk - MOMEHTH CONDOTEBISHMS H3TUCY H

EDYYOHWD COOTBOTCTBOHHO, M°
© =1,06+ 47,8 + 2,2 = 5I Mia
T =3,9+1,9+ 9,3=1TI4,I Mla
6up = V 612 + 3 * 14,1° = 56,5 MIa

Tlpmmep k 2
[Irarhopma MOBOPOTHAR, CTEpESHE 56~83

N =-9zi; Qy =-32,6xH; Q2 = -98,96 &H;
Mye = 24,1 w8 ug My, = 4,009 kH u;
Mzy = -11,02 s’ w; Mz, = -4,4 &H M;



PI 22-157-86  crp. 69

M, = 8,33 & u; Mka =0,18 xE u

Bpc =L __ -_ 7,2 M
0,036 '
’C =—_:.3_2..l§___.-=_135MHa
o 0, * 0,I2 '
T@z =—_9.8_|_$§.___..._=_Il7’6m-[a
0,02 0,28
61 = &4.:.1—..=301Mna
g 0,0008 !
62 =-'I'I"'Q_2—"‘=-21,4Mﬂa
0,0005I5
Tup. = Ea33 - _132,3 M
0,00063
Gup. = 58,7° + 3°163,4° = 289 Mia
lpmvep % 3

paMa XOmoBasd, CTepEeHsh 3I-44
N =13,55x8; Qu=-0,63xH; 02 =44,5xH;
My, = —62,35 it m; Muyz= -44,29 mti m; Mzi= -I2,79 & M
Mz,=12,53 xH m; Me = 9,9 xHm; Mea = 9,9 ki u
Bp-c = phates = 1,14 Mia

Toy =- 83 __ 027 MIa
4 0,0I3 - 0,18 ’

Ta, =340 11,4 MOa
8 =35.013 - 0,3 '

6y =~-8235 _ - _ 65,6 1a
0, 00095

02 =-12.70 _ _ _ 18,5 mIa
0, 00069

o~ 9,9
T =St = 8,6 Mla
“~,00115

Bup= V85° + 3 - 20,27 = 92 Ma



Crp. 70 PL 22-157-86

BauncreHHHe HanpaKeHWs cOOTBeTCTBYWT yciaoBuam (Ll.1).

Ha uepr. [I.2.12, II.2.I3 mnpegcTamieH: AedOpMADPOBAHHHE CXEMH
[TOBOPOTHOK IWIATHOPME M XONOBOY paMbi NpK KONaHUM BROJADL XOU& K-
cKapaTopa.

[lpunoxenue 3
CripaBounoe

[IpuMep pacueTHO}! CXeMd IO BOPOTHOM
IWIATPOPMH KAHATHOI'O BKCKaBaTOP&.

Ha vepr. [I.3.1 paxa TunNOBag pacueTHasd CxeMa II0BOPOTHOH ILI&T-
¢opMu KaHATHOIO 3KCKaBaTopa O-ji pasMmepHO# rpynmn. PacueTHas cxe-
Ma, npepcTaBigeT cof0if NPOCTPAHCTBEHHYW CHCTEMy, COCTOAUYyW U3 IUIa~
CTHH COOTBEeTCTBybme# TOJUMHN M M3 CTEpxXHe# C COOTBEeTCTBYnIMMU
KECTKOCTHHMY X 8PaKTEePUCTHKAMH.

CrepanaMy Ha CcXeMe MOLENMDYOTCA: pama CWIOBOH YCTaHOBKH,
OMNOPHO-TIOBOPOTHH} Kpyr, BaJb J€0EIOK M YroiKM, NPOJORSHHHE MERLy
JNUCTaMM CTaHUH JNebefoK. OcTalbHEe METALIOKOHCTPYKIMM MONEIUDPYOTCH
TPEeyTONbHAMA ¥ [DAMOYT'ONbHEMM IJIACTHHAMK.

B cxeme yyreHw BepXHUHt M HUEHMH JMCTH MOBOPOTHOHR IUIATHOPMH .

llpoponbHue Ganku NpeACTaBICHH IVIACTUMHUATHMMU CXEMaMH, TaKk Kak
Mpy CTePXHEeBOM MOLEIMPOBaHWM He YUMTHBAaOTCH KOHLEHTPAaLMK HaIpsaxe-
HMil, BOBHMKALIOME B BEPXHUX NOJAKAX NPOJOABHHX GaIOK {cM. MyHKT 3.7)

Jna npepoTBpalleHMs BOSHHKHOBEHMA HepeasibHbX Aegopmauui B y3-
Jax CTHKOBKM NPJOJBbHHX Oalox ¢ paMoii pBuraTels BBELEHH LONONHM~
TeNbHHE CTEpPRHK C KeCTKOCTHHMM XaDaKTePUCTHKaMU TaKMMU XKe, KaKk y
MONIEPEeyHO# GalKy¥ paMbl CWIOBOK ycTaHOBKM (cM. NyHKT 3.8)
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