PACYET IIAPHUPHO 3AKPEINIEHHOM BAJIKW HA TIPOYHOCTH

Tpebdyercs:

1) [locTpouTs 3MI0pPHI BHYTPEHHUX CHIIOBBIX (pakTopoB O u M B Oanke (puc. 1);

2) IlopoOpaTh pa3mepbl MOMEPEYHBIX CEYEHUM pa3zHON (opMbI (Kpyr, MpSIMO-
YTOJIbHUK, LIBEJUIEP, ABYTaBP) U3 YCIOBUS MPOYHOCTU MO HOPMAIbHBIM HampsKe-
HUSIM;

3) [IpousBecTy MOJIHYIO MPOBEPKY HA MPOYHOCTH ABYTABPOBOI'O CEUECHUSI.

HcxoaHble JaHHDbIE:
F =200xH; F, =50xH; M =20xHwm; g =200xH / m; [c]=160 MITa .
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Puc. 1. Ucxoanbie JaHHBIE K 3aj1a4e

1. Onpeoenenue onoprvix peaxyuii

CocTaBisioTcs ypaBHEHHsI paBHOBECHS M ONpeeNsitoTes peakuuu Yz u Yo (puc.

2):
XM, =0 q-3/2-M+2-F,-3-F-4.Y,. =0
Y. =(3"-200/2-20+2-50-3-200)/4=95kH ;
2M_ =0 3-g-(LS+D)+M+2-F, -1-F,-4-Y, =0

Yy =(3-200-2,5+20+2-50-1-200)/4=355«H .
[TonoXXuTeNbHBIC 3HAUCHUS CBUACTEIBCTBYIOT O TOM, YTO NEPBOHAYAIBHOE Ha-
IpaBJIeHHE peakuuii BbIOpaHo BepHO. OTpUIaTeIbHbIC 3HAYCHHSI TOBOPHIIH OBl O TOM,
41O (haKTHYECKOE HAIpaBJICHUE PEaKLUil IPOTHBOMOJIOKHO, IPUHATOMY Ha cxeme. B
3TOM Clly4ae Ha CXeMe MOKa3bIBACTCS HCTUHHOE HAIPaBJICHUE PEaKLUi U B JalbHEH-
IIEM HCTIOJIB3YEeTCsl OJOMKUTEIBHOE 3HAUCHHE.
[IpoBepka > F, =0; -q-3-F,+Y,+F +Y.=0;
—200-3-50+355+200+95=0, 0=0.

2. Ilocmpoenue anop nonepeunvix cun Q u useudarouwux momermos M

banka pazbuBaercs Ha Tpu CUIIOBBIX ydacTka. COCTaBISIOTCA ypaBHEHUS MOIIe-
PEUHBIX CHJI M U3TMOAIONIUX MOMEHTOB Ha KaXKJIOM YYacTKe:
IlepBbiii yyacTok
;=02 m
0(z,)=—q -z, + Y, (1uHeliHas 3aBUCUMOCTb  OT z});
z, =0 Q(0)=355«xH;
z, =2m Q2)=-200-2+355=-45«H,



M(z)=—q-z!/2+Y, -z (napaboiauyeckas 3aBUCUMOCTb M OT z1);

z,=0 M(0)=0;

z,=2m M(Q2)=-200-2%/2+355-2=310xHm.
YpaBHEHHE MOMEHTa UCCIIeyeTCs Ha IKCTpeMyM dM /dz =0:

—q-z, +Y,=0  z,. =355/200=1,78x .
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Puc. 2. PacyeTHasi cxeMa MIAPHUPHO 3aKpenJieHHOH 0aaKku

9KCTpeMYM PAcCIIOJOXKCH B IIPCACIaX paCCMATPpUBACMOT'0 YUACTKaA.

Omnpenensercsa BenuauHa My

M., =M(@1,78)=-200-1,78"/2+355-1,78 =315xHm.

Bropoii yyacTok

z2=0+1m

0(z,)=—q-(2+z,)+Y, - F, (nuHeliHas 3aBUCUMOCTb Q OT z3);

z, =0 Q(0)=-95kH;
z, =lm Q,, =-200-3+355-50=-295«H;
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M(z,)=—q-(2+2z,)/2+Y,(2+2z,)-M — F, -z, (napabosiuueckasi 3aBUCUMOCTb M

OT 23);
z,=0 M(0)=290xHnm;
z,=1lm M(1)=-200-(2+1)°/2+355-3-20-50-1=95xHm.
VYpaBHEHHE MOMEHTA UCCIeayeTcsl Ha SKCTpeMyM dM /dz =0:
-29-q-z,+Y,-F,=0 z ,. =(-2-200+355-50)/200 =-0,475 m.
DKCTpEMYM PACIIONOKEH 32 MPEesIaMU yJacTKa.
Tperuit yyacTroxk
z3=0=1m

0(z,)=-Y. =-95xH (nocrosHHOe 3HaueHHe () HA y4acTKe, JIMHUS SIIOpHI Mapa-

JieNbHA HYJIEBOU JIMHUN);
M(z,)=Y,. -z, (IuHEWHas 3aBUCUMOCTb M OT z3);

z,=0 M(0)=0;
z,=1lm M(1)=95-1=95«kHm.
[To noy4YeHHBIM 3HAYCHHUSIM CTPOsITCs dMEopbl Q U M (puc. 2).

3. Onpeodenenue pasmepos nonepeyrHo2o ceueHus 6aiKu

4 OITHOPBI M OoNpeaACACTCA MAKCHUMAJIBHOC 3HAYCHUC 1/13r1/16a}01uer0 MOMCHTAa
M,y (ceuenue P, puc. 2). PaccuntsiBaercsi TpeOyeMblii MOMEHT COIIPOTUBIIEHUS CeE-
YCHHUA U3 YCIIOBHA ITPOYHOCTHU IO HOPMAJIbHBIM HAIIPAKCHUAM |

o _ M| _315-10°
g [c]  160-10°
Omnpenensitorcst pa3Mepbl ceueHuid pasHout hopmsl (puc. 3):
- pasMECpPbI CCUCHUA HpSIMOYFOJ]BHOﬁ q)OpMBI b, h JJI 3aJaHHOI'O COOTHOILICHUA

h=2b:

2 4 2. 6me .1
W);”P:h6b: b6 b; b=i 4X :31/6 4970:14,350M; h=2-1435=28,7cm.

- quameTp d Kpyrjoro Ce4eHHUs:

3 mp .
W;p:ﬂ'd : d=3/32WX _, 32 19702270]‘4-
32 4 3,14

- HOMEp IIBeJIIepa JJIsl CEYEHUsI, COCTOSIIETO U3 YETHIPEX IIBEIICPOB:
Ww=4w., W,=W"/4=1970/4=4925cm’.
[To Tabnuiie copramMeHTa BeIOMpaeTcss Haubosee nmoaxonsmuil meemiep Ne 33:
W =4 . WM =4-484=1936.cm’ .
ITockobKY MOMEHT CONPOTHUBIICHUSI CEYEHUSI HECKOJIBLKO MEHbIIIe TpeOyeMoro,
HEO0OXO0MMO OTNPEACIIUTH EPETPY3KY MO HAMPSHKCHUSIM :

=197-10" x> =1970 e’

3
o= MMAX = 315-10 - =163 Mlla;
W 19364107
Ao = o-lo] 100% = 137160 65606 —1.99
[o] 160




Ecnu BennuuHa neperpy3ku He mpeBbimacT S5 %, TO HaIeKHOCTh KOHCTPYKIIUU
CUMTAETCS JTOCTATOYHOM.

[Inomans ceuenns A, =4-A4 —=4-46,5=186cm’.
- o TabJuIle copTamMeHTa BeiOnupaeTcs aByTaBp Ne 55:
Wt = e =2035cem’, wiomans cedenus A, = A =118cm’.

Haubonee panuoHadbHBIM MO BECY OJIHOTO MOTOHHOI'O MeTpa Oanku sBIsSeTCS
CEYEHHE, UMEIOIIee HAMMEHBIIIYIO IJI0IIAb MONEPEYHOr0 CEUCHHUS :

neytaBp A, =118cm’, mBemnep 4, =186cm’,
NpAMOYroNibHUK A, = hb=14,35-28,7=4118 cm’,

d> 3,14-27°
KpyT Akp:ﬁ4 == =572 cm’.
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Puc. 3. Cxembl nonepeyHbIX ce4eHU 0aaIKn

4. Ilonnas nposepka npounocmu 6aIKu 08ymaspo8o20 CeyeHus

Jns Haubosee palMOHATIBHOIO JIBYTaBPOBOI'O CEUEHMs OaJIKU NPOU3BOJIUTCA
IpoBepKa IO KacaTeNbHbIM M SKBUBAJICHTHBHIM HANPSIKCHUSM B OINACHBIX TOYKaX
OIACHBIX CEUYEHUI U OLICHNBACTCA HAI)KHOCTD 110 YCIOBUSAM IPOYHOCTH.

[Ipu mpoBepke MO KacaTelIbHBIM HANPSHKEHUSM B KQUeCTBE OMACHOTO MPHHUMA-
eTcst ceueHue ¢ O, (ceuenue B, puc. 2).

IIpu npoBepke N0 3KBUBAJICHTHBIM HANPHKEHUAM pPacyeT Bbl-
MOJIHACTCH ISl CeYeHU i, B KOTOPBIX M 1 () OTHOBPEMEHHO O0CTUIAK0T

00JIbIIUX 3HAYEHMH (Hanpumep, ceuenre D, puc. 2).

Takum 06pa3zom, IpH BHITIOJIHEHUH TOJIHOM MPOBEPKHU OaJKU HA MPOYHOCTH MO-
I'yT paccMaTpuBaTbesl pa3Hble cedeHus Oanku (ceuenus P, B, D, puc. 2). Ecnu xe
MMEET MECTO cilydail, korna M u ( NOCTUTarT CBOMX 3KCTPEMAJIbHBIX 3HAYECHHUU OJI-
HOBPEMEHHO B OJJHOM M TOM >K€ C€YEHUHU OalKu, TOr/ia BCE MPOBEPKH BBIMOIHSIIOTCS
IUISL OJTHOTO CEYEHUs, SIBISIOIIETOCS OIMACHBIM OJHOBPEMEHHO IO BCEM YCIOBHSIM
npoyHOCTH. 3HaveHus M u (Q mnpuHUMAaKTCS 1Mo Moaydto (0e3 ydyera 3HAKa):
0, =355xH; B ceueHUM C HEONArONPUATHBIM COUYETAHUEM BHYTPEHHMX CHIJIOBBIX

dakropoB QO =95xkH; M =310xHwm; [G]=16OMHCZ; [r]=100M17a.

[To Tabnuie coprameHTa onpeaesieM reoMeTpuYecKe napaMmeTpsl AByTaBpa No
55:



h=550mm =55cm;b =180mm =18cm;d =11mm =1,1cm;
t=16,5um =1,65cm; A=118cm*; 1, =55962cm*; S, =1181cem’; W, =2035¢em’.

PaccuuthiBaeM HambosblIee HOpMAIbHOE HANpsDKEHHE B Haubosee ynaaeHHOU
oT HeWrpansHO#l ocu (ocu X) Touke 1 (unmm 17 puc. 11) omacHoro ceuenust P Oanku

(puc. 9):
=M, /W, =315-10"/2035-10° =155 MIla < [o].

PaccuuThiBacM HanOoJIbIlIee KacaTeIbHOE HAIPSKEHUE B TOUKa 2 HA HEUTpasb-
Hol ocu (ocu X, puc. 4) omacHoro ceuenus B 6anku (puc. 2):

Tuax =Ty = QMAX ’ SX /b(y) ’ ]X =
=355-107-1181-10° /(11-107 -55962-10™) = 68 MITa < [z],
rae b(y)=d — mupuHa ce4eHUs Ha ypOBHE, 1€ ONPEAENAIOTCA HAIpsDKeHus; S, —

CTaTHYECKUN MOMEHT MOJOBUHBI CEYEHUSI.
PaccuuThiBaeM 3KBUBaJICHTHbIE HamnpsskeHUsl B cedyeHun D Oanku (puc. 2), B
KOTOpPOM cuiioBble (pakTopsl M, O co3naroT Haubosee HEOJAronpUATHOE COUYETAHME

0=95kH, M =310xHm . B nonepeyHoM CEYEHUN PACCMATPUBAEM YTIJIOBBIE TOUKH 3
(unu 3’ puc. 4), B KOTOPbIX OJJHOBPEMEHHO BO3HUKAIOT OOJIBIINE HOPMAJIbHBIE U Kaca-
TeJIbHBIEC HAIIPSKEHUS, T. €. CO3/IaeTCs UX HEOIAronpusiTHOEe COYeTaHHe:
oy =M-y,/1,=M-(h/2-1t)/1, =
=310-107-(550/2-16,5)-107 /55962 -10~" =143 MIla,
r7ie y; — paccTosHue oT ocu X 10 TOUYKU 3 pacCMAaTPUBAEMOr0 CEYCHUSI.
Kacarenbnble HanpsbkeHus B Touke 3: 7, =Q-87" /b(y)-1, ,
rae b(y)=d — mupuHa ce4eHUs Ha ypOBHE, I/I€ ONPEAENAI0TCA HalpsKeHus; S, —
CTaTHYECKUN MOMEHT OTCEYEHHOW YacTH ceueHHUs (BEpXHEH MOJIKn).
OmnpenensieM cTaTUYECKUA MOMEHT OTCEUYEHHON YacTh CEYEHUS:
S = A" y™ =bt(h/2—1/2)=18-1,65(55/2 - 1,65/2) =792cm’,
rae A — minomaab OTCeYeHHOM YacTu ceueHus (TONKU AByTaBpa); y™" — KoOpAHHATa
LEHTpPA TSHKECTU OTCEUEHHOW YaCTH CEUEHUS.
T, =95-107-792-107 /(11-107 -55962-10") = 12,4 MIIa

OKBHUBaJICHTHBIC HaAIIPSKCHUA B TOYKE 3 PaCCUYUTBIBAOTCS 110 v TCOpUHN IIPOY-
HOCTH:

Oy = |00, +310, =143 +3:12,4’ =145MITa < [o].

OKB (3)
I1o mony4eHHBIM 3HAYEHUSM CTPOSATCS SMIOPHl HOPMAJIbHBIX U KacaTEJIbHbBIX Ha-
npsbkeHuit (puc. 4) 1 paccMaTpuBaeMbIX ceueHui Oanku. Bo Bcex omacHbIX TOUKax
CEYEHUS YCIOBUS MPOYHOCTH BBIMOJIHSAIOTCS.
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