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image5.png
1-bli cMNOBOM yuacToK. Pacceuem BpycC Ha NEPBOM yuacTke Ha PacCTOAHNM ;1 OT €ro KOHLA 11 OTEPOCUM BEPXHIOK UaCTb. /leiicTBne 0TEPOLIEHHON YacTh Bpyca 3aMeHnM
HOpMa/bHOM cunoii N (Hanpas/ieHne HOpMabHOM CUlbl yKasbiBaeM B COOTBETCTBIM C MPaBN/IOM 3HaKOB) (PUCYHOK 4).
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COCTaBNM ypaBHeHN PaBHOBECUSA AR HUXHET uacTn 6anku:

1F

iy=0

Ni=-Frs + F~Fro—Fr1=2F =0
Ni—F-y-y1-A-g-y-b-2A-g-y-a-2A-g=0
Ny=F-y-A-g-(y; +2b+2a)=0
Ny=F+y-A-g-(yi+2b+2a).
npOAOﬂhHaﬂ na N1 JVHERHO 3aBUCUT o1 y4. Ans NOCTPOEHNA 3MOPbI €8 YNC/IOBbIE 3HAUEHUA ONPEAENAOTCA B ABYX CEUEHUAX (B Hauane yyacTka v B KOHUe yuacn(a):
Ny=1-10°+785-103-10-10%4-10-(0+2-1+2-1) = 1314 H (npn y; = 0),

Ny=1-10°+785-103-10-10%4-10- (2 +2-1+2-1) = 1471 H (npu y; = a).
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2-0i4 cM10BOIA yuacToK. PacceyeM 6pycC Ha BTOPOM yuacTKe Ha PacCTOAHWM , OT €ro KOHLa M OTBPOCHM BEPXHIOKD YacTb. [lefiCTBMe OTEPOLLIEHHOI YacTh 6pyca 3aMeHrM
HOpMa/bHOW cunoii N (Hanpas/ieHne HOpMabHOM CUlbl yKasbiBaeM B COOTBETCTBIM C MPaBN/IOM 3HaKOB) (PUCYHOK 5).
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PucyHok 5
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PucyHok 5
CoctaBum YpaBHEeHUA paBHOBECUA Ana HUXHE# yactu banku:
TFy=0
N+ F~Fry=Fr=2F=0
Np=F=y:y; 2A-g-y-a-2A-g =0
Np=F=y:2A-g-(/ + )= 0
Ny=F+Yy-2A-g-(y;+a).
npOAOﬂhHaﬂ cuna Nz JVHERHO 3aBUCUT o1 y>. Ans NOCTPOEHNA 3MOPbI €8 YNC/IOBbIE 3HAUEHUA ONPEAENAOTCA B ABYX CEUEHUAX (B Hauane yyacTka v B KOHUe yuacn(a):
Np=1-10%+785-10%-2-10-10%-10- (0 + 1) = 1157 H (npu y; = 0),

Np=1-10>+785-10%-2-10-10%-10- (1 + 1) = 1314 H (npu y; = b).
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3-uii cunoBoii yuacTok. Pacceuem 6pyC Ha TPETbEM YUaCcTKe Ha PAcCTOAHNM 3 OT ero KOHLA 1 OT6POCHM BEpPXHIOK YaCTb. [leiicTBIe OTEPOLLIEHHO YacTh Bpyca 3aMeHIM
HOpMa/bHOW cunoii N3 (Hanpas/ieHre HOpMabHOM CUlbl yKasbiBaeM B COOTBETCTBIM C MPaBN/IOM 3HaKOB) (PUCYHOK 6).
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PucyHok 6
CoctaBum YpaBHEeHUA paBHOBECUA Ana HUXHE# yactu banku:
3Fy=0
N3—Fr1-2F=0

Ns-y-ys-2A-g-2F=0

Ns=y-ys-2A-g +2F.
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I'IpvonhHau cnna N3 JVHERHO 3aBUCUT oTys3. Ans MOCTPOEHMA 3MHOPbI €€ YACNOBbIE 3HaYEHUA ONPEAENAIOTCA B ABYX CEYEHNAX (B Hauane yyacTka v B KOHUe yuacha):
N3=785-10%-0-2-10-10%4-10 +2-1- 103 = 2000 H (Npn y5 = 0),
N3=785-10%-1-2-10-10%4-10+2-1-103 = 2157 H (npu y3 = ).

Ha 0CHOBaHUM NoNlyYeHHBIX 3HaUeHM i HOPMa/bHbIX CUA B CeUeHMAX Epyca MOCTPONM 3MHoPY HOPMa/bHbIX CUA (PUCYHOK 7). My NOCTPOEHNM 3Miopbl N NONOXNTE bHbIE
3HaueHNA HoPMa/lbHbIX CUAl OTKNaALIBAIOTCA MpaBee OCH, a OTpHLATENbHbIe — NeBee.
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PucyHok 7

OnpeAen M BEAMUNHY HOPMA/bHBIX HAMPAXEHMIA B CEUeHMAX BPyca Ha KaX oM 13 ero yuacTKos:

01=Ni/A
G =Ny /2A,
03 = N3/ 2A.

HopmanbHble HanPAXeHNs IMHEHO 3aBUCAT HOPMabHBIX CUA. /LIS MOCTPOEHWUA SMHOPbI UX UMC/OBbIE 3HAUEHNA ONPEAENAIOTCA B BYX CEUEHNAX (B HAUa/e yuacTka U B KOHLe

yJacTka):
01=Ny/A=1314-103/(10-10%) = 1,314 - 10° Ma = 1,32 MMa (npun N; = 1314 H),
01= Ny /A=1471-10%/(10-107%) = 1,471 - 10° Ma = 1,48 MMa (npun Ny = 1471 H),
02 =N /2A=1,157-103/(2-10- 107 = 0,579 - 10° Ma = 0,58 MIMa (npu N> = 1157 H),
0y =N,/2A=1314-103/(2-10- 107 = 0,657 - 10° Ma = 0,66 MMa (npu N = 1314 H),
03 =N3/2A=2000-103/(2-10-107%) = 0,579 - 10 Ma = 1,00 MMa (npu N5 = 2000 H),
03=N3/2A=27157-103/(2-10- 1074 = 0,657 - 10° Ma = 1,08 MMa (npu N3 = 2157 H).

Ha 0CHOBaHUM NoslyuYeHHBIX 3HaYeHMIi HOPMa/bHbIX HAMPAXEHNiA B CeueHNAX Bpyca NOCTPOMM 3MHOPY HOPMabHBIX HaMPAXeHWI (PUCYHOK 8). MPK NOCTPOEHNM 3Mopbl O
NONOXUTE/bHBIE 3HAUEHNA HOPMa/bHbIX HaNPAXEHWIA OTKNa/lbIBAKOTCA NpaBee Ok, a OTPULATeNbHbIE — leBee.
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Ha 0CHOBaHUM NoslyuYeHHBIX 3HaYeHMIi HOPMa/bHbIX HAMPAXEHNiA B CeueHNAX Bpyca NOCTPOMM 3MHOPY HOPMabHBIX HaMPAXeHWI (PUCYHOK 8). MPK NOCTPOEHNM 3Mopbl O
NONOXUTE/bHBIE 3HAUEHNA HOPMa/bHbIX HaNPAXEHWIA OTKNa/lbIBAKOTCA NpaBee Ok, a OTPULATeNbHbIE — leBee.

Fnwpa o, Mia

PucyHok 8
2. Onpe/ieneHe NONOXEHUA HAMGOIEE ONACHOTO CEYEHMA U BEINUMHBI HOPMAIBHOTO HANPAXEHNA B TOM CeUEHMM.

MonoxeHue Hanbosiee ONacHOTO CeueHNst Bpyca onpeaeNAeTCs Mo 3MKPe HOPMA/bHBIX HANPAXEHMIA. [N5i NNACTUUHBIX MAaTePUaNios, K KOTOPbIM OTHOCUTCS CTa/lbHOM 6pYC,
Hanbo/Iee OMacHbIM CEUEHNEM SIB/IAETCS CEUEHNE, B KOTOPOM BO3HUKAET HaBO/IbLLEE MO MOZY/IKO HOPMA/IbHOE HAMPSXeHHe. B COOTBETCTBIN C IMHOPOI HOPMA/BHBIX
HanpsXeHUi (PUCYHOK 8) HaNBOMbLLEE MO MOAY/K HOPMANbHOE HAMPXKEHUE PABHO |Opmay| = 1,48 MITa, KOTOPOE BO3HWKAET B CEUEHNM |- (DUCYHOK 9).
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2. Onpe/ienerve NONOXeH!S HaMboee ONACHOTO CEYEHNA 1 BENMUMHbI HOPMANbHOTO HAMPAXEHWUA B 3TOM CEUEHMN.

MonoxeHue Hanbosiee ONacHOTO CeueHNst Bpyca onpeaeNAeTCs Mo 3MKPe HOPMA/bHBIX HANPAXEHMIA. [N5i NNACTUUHBIX MAaTePUaNios, K KOTOPbIM OTHOCUTCS CTa/lbHOM 6pYC,
Hanbo/Iee OMacHbIM CEUEHNEM SIB/IAETCH CEUEHNE, B KOTOPOM BO3HUKAET HaBO/IbLLEE MO MOZY/IKO HOPMA/IbHOE HaMPSXXeHNe. B COOTBETCTBIM C 3MHOPOI HOPMA/IBHBIX
HanpsXeHWUi (PUCYHOK 8) HaNBOMbLLEE MO MOAY/KO HOPMANbHOE HAMPXKEHUE PABHO |Opmay| = 1,48 M, KOTOPOE BO3HWKAET B CeUeHnM |- (PUCYHOK 9).

8 8

PucyHok 9

3.

MpoBepka NPOYHOCTU A5t MAACTUUHBIX MaTEPUANOB, K KOTOPBIM OTHOCWTCA CTa/lbHOM BPYC, OCYLLECTBAAETCA MO YCNOBUIO MPOUHOCTY AN HaMBO/Iee OMacHOTO CeUeHUA:

|omad < [0]
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1,48 MMa < 200 MMa

— YC/IOBME NPOYHOCTY BbINOHAETCA, 3HAUMT MPOYHOCTL OBecreueHa.

MocTpoeHe 3ntopbl NPOAOC/LHO a6COMOTHOM AehOpMaLLM Bpyca HauMHaeM OT 3ae/Ku, MOCKO/IbKY 3aBe0MO U3BECTHO, UTO MPOAO/bHaA abCoNOTHaR AedopMaLms B

ceueHnn 6pyca B-B, NMPUMBIKAIOLLEM K 33KV, PaBHa Hyto: Alg_g = 0. [POAObHYHO0 a6COMOTHYIO AEPOPMALIVIO OCTa/IbHBIX CEUEHHIA 6pYCa ONPEAEM CIEAYIOLMM
obpazom:

— abcontoTHan Aedpopmauys 1 yuactka bpyca

Dy =Ni-L/(E-A)=Ni-a/(E-A)=
=1314-10%-2/(2-10°-10°-10-10%) = 1,314 - 105 v,
— abcontoTHan Aedopmaus 2 yuactka bpyca
Ab =Dl + Ny b/ (Ey Az =Dly + Ny b/ (E-2A) =

=1,314-10° + 1,157 -10%-1/(2-10°-10%-2-10- 107 = 1,603 - 10 v,

— abcontotHas Aedopmalius 3 yuactka 6pyca
A=A+ Ns-l5/(Es-As) = Al + N3 - ¢/ (E- 2A) =
=1,603-107° +2,000- 103+ 1/(2-10°- 10°-2- 10 - 107%) = 2,103 - 105 m.
TakuM 06pa3om, NosHas NpoAo/bHas abcontoTHas AedopmMaLa CBOBOAHOrO KoHLa bpyca coctasuna 2,103 - 107> M um 0,02103 MM.

Ha 0CHOBaH1UM NoslyueHHbIX 3HaueHMii abCoNOTHON AehopMaLIM yUacTKoB 6pyca NOCTPOMM 3MkOpy aBCoOTHOM Aedopmalinn 6pyca-(pucyHok/10). Apn nocTpoeHny sAope 4
Al nonoXuTeNbHbIE 3HaUYEHUA aBCONOTHOI AedOPMaLMM OTKNa/IbIBAIOTCA MPaBee OCK, a OTPULaTe/bHbIE — eBee.
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Ha 0cHOBaH1UM NoslyueHHbIX 3HaueHMii abCoNOTHON AehopMaLM yJacTKoB 6pyca NOCTPOMM 3MkOpy aBCoNoTHOM Aedopmaly 6pyca (pUcyHok 10). Mpyu NOCTPOEHM 3Mopsl

Al NONOXUTENbHbIE 3HAYEHNA aBCONOTHOM AedOPMaLIMM OTKNAABIBAIOTCA NPaBee OCY, @ OTPULATENbHbIE — eBee.

Jwpa AL w * 10°

13%

1603

3y« "(2 YK

2103

PucyHok 10

I'IpoBepKa KECTKOCTW OCYLLECTBAAETCA NO YCNOBUKO XXECTKOCTU ANA CBOBOI.[HOI'O KOHUa 6pyCﬂ
A < [A]

0,02103 MM < 1 MM
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CTaNHOW CTyneHuaTbIit 6pyc HarpyxeH COCPEAOTOUEHHBINMM CUNAMM 1 COBCTBEHHBIM Becom (y = 7,90 r/cm?). BemunHbl Harpy3oK v pasmeps! 6pyca npuBeaeHbl B Tabauue 1.
TpUHATB, UTO MaTepuan 6pyca MMeeT MOAYb MPOACALHOI yNpyrocT E = 2,1 - 10° MIa, AonyckaeMoe HopMansHoe HanpsxeHue [0] = 110 Mra, Aonyckaemas NPoAObHasA
abcontotHas Aedpopmaums [All = 0,1 Mm. [Ins 3aaHHOI CxeMbl 6pyca (pUCyHOK 1) TpebyeTca:

1. COCTaBUTL aHaAMTUYECKVE BbIPaXEHNA U MOCTPONTL 3MOPbl HOPMabHBIX CUAl U HaMPSAXeHUii No AnMHe Bpyca.

2. Yka3aTb NONIOXeHMe Haubosiee OMacHoTO CeUeHMA 1 BEMUMHY HOPMa/bHOTO HaNPAXEHNA B 3TOM CeueHNM.

3. BbINOAHWUTL MPOBEPKY MPOYHOCTH 6pyca.

4. Onpeae T, MOAHYHO MPOAO/ILHYHO aBCONOTHYIO ledOpMaLya CBOBOAHOTO KOHL Bpyca U MOCTPOWTL 3MOPY NPOAO/LHON aBCoNtOTHOM AepopMaLim Bpyca.
5. BbINONHUTL MPOBePKY XecTKoCTh 6pyca.

Tabnuua 1 - VicxoAHble AaHHble AN pacyeTa (Mo BapuaHTam)
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Mpumep pacyeta:

CTanbHOM CTyneHuaTbIii 6pyC HarpyXeH CoCpeA0oTOUeHHBIMM cunamm (F = 1 KH) 1 COBCTBEHHBIM BECOM (y = 7,85 r/cM>). M/10laab NonepeuHoro ceueHus 6pyca A = 10 cu?,
pasmepsbl 6pyca a =2 M, b = 1M, ¢ =1 M. [PUHATL, UTO MaTepuan Bpyca MMeeT MOy b MPOAOALHOM yNpyrocTy E = 2 - 10° MIa, A0MycKaemMoe HOpMa/bHOe HanpaxeHue
[0] = 200 MIMa, fonyckaemas NpoAobHas abcontoTHas Aedopmauma [All = 1 MM. Harpysku 1 pasmepsbl 6pyca NpeAcTaBeHbl Ha PUCYHKe 2.

PUCVHOK 2
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Paspennm 6pyc Ha TPU CUOBLIX YUacTKa (PUCYHOK 3).





