Задача 4 Статически определимые балки

Для многопролетной разрезной балки (рисунок 4) с поперечным сечением в виде двутавра в соответствии с данными таблицы 4 требуется:
1 Провести кинематический анализ. Дать схему расчленения и построить эпюры  Q и M.
2 Из условия прочности подобрать номер двутавра
3 Определить вертикальное перемещение сечения К от силового нагружения.

Таблица 4 – Исходные данные к задаче 4

	Номер строки
	Номер схемы
	F, кН
	q, кН/м
	m, кНМ



	4
	IV
	14
	17,0
	24
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Рисунок 4 – Расчетная схема к задаче 4

Пример решения задачи 4
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MuoronponetHas Gagka gBASETCH DACUETHOW CXEMOW MHOIMX
Hecyuux snemenrtoB woucTpykuun { 4 1,0 7 1, dcnonvayemwx Ha
NpAKTUKE A NepexpHTH GOJbUMX OPOAETOB.

O6g3aTenciud CBOACTBOM JIBGOR Hecymedl KOHCTPYKUMM QBAGET-
cy  reoserpuyecxad Hewsueusemocts (F'H), T.2. HeBo3MORHOCTH
B3AAKHOCO TEPeMeMEHMd YACTEH CUCTEMH 6es Wx NeQopMaluu.

Ecqm takoe NepeMedende BU3MOEHO, TO CHACTEMa HA3NBaeTCd
FeoMeTPHYECKY H3UERUENMOR (FM),uﬂu MEXGHU3MOM ( HaupvMep,npyu
ofipymenun nepBoHadadbHo [H KOHCTDYKUMK B YCNCBUGX TO®apa).

flag oTRETA HA BONPOC O TEOMETDHYECKOM HEWIMEHAEMOCTH
CUCTRWH MPOBOAMTCY KUHEMaTH4eCKH#A anaius (KA), KeTopE# yc-
A0BHO paziuBaeTcd Ha fBa 3T7ana (MPOBEPKA BHNOAHRHHS HEoHXN-
AMMHX ¥ LOCTATOMHSX ycacsui [H).

Heob6xo)uuoe YCAOBHE TEOMETPUUBCKON HEWSHEHAEMOCTY COCTO-
KT B BHNOMHEHMYM HepaBexcTea N ¢ 0 , rae Qa9 nA0CKo@
cacremn: H = 3] - 2B - C - Cy - uucac crenesedt CRoOGOAN;

[ - uMcso amcyoOB B cHcTeMe (0e3 yueta JAMCKa “3eMax”);

- 4Mcae NpoCTYX DAPRUPOB, COCHWHSUEMX AuCKH fi;

£ - udcso crepxRed, coepuHREHY Adcku fl; Do -yMCAO ONOPHNX

CTRpSHeR, COCAMHIRNOYX CUCTEHy C QHCKOK “3eMia”,
flocTatoukse YCADRME TFenMeTPHUYECKON HEUSNEHSEMOCTH 3JaKkam-

YARTCH B BENOAHEHWW UIBECTHEX Npasusd e6paszopanng [H cucrex

(4 aposepgetcd Apu CoGaBmieHuu HEeOOXORUMOro YCJAOBHS, TAK Kak

B OpPOTUBHOM cAyyae W » 0 - cHCTeMa ABAJETCH MEXaHASHMOM ).

Ocuosnue apasuiaa o6pasoBanua [H cuctew (THC):

@) NpaBun0 TPEeYroAbHUKA - TDU AHCKA, CORJNMHEHHHE nonap-
HO TpeMd NDOCTHWM MapHupawu,obpasymr [HC, ecau sce wapHupH
He JIeXaT Ha OfHOW NPYMod;

() Npapuac ABYX JMCKOB — fAB& AMCKA, COCRUHEHHME TpeMa
CTEDSHSMM MAM  BapHupoM W crepxues, obpasynt [HC, ecau Bce
CTEPEYU He Uapaffedbdy ¥ He Nepecexantcsd B ULHOW TOUKEe HAY
HAPHUP HE AeRMT HA AMHWM OPOJOSEEHMS CTEPEHT
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B) NPaBMAD TPeX AMCKOB - TPW AUCKA, COERUHENHHE fonap-
HO fBUMY CTCDEHANM, MUH [BYMY NapaMu CTEPEHEA W OfHMM map-
HADOM, WAM [ApOA crepxHeft W ABYMY WapHMpaMu ( Tae Kaziym
Napy CTepEHRH B TOYKE MX lEPECEYeHHS MOXHO 3aMeHUtb QUKTUB-
HNM wapsupoM), ofpasymr [HC, ecau Bce wapHupd He nexaT Ha
OJLHO#A TPAMOH .

llpy  BuNOAHEHWM HEOGXOAMMOro u JOCTATOYHOTO YCAOBUH
cucteua gpngercd TH, npuues ecauw gag vee H = 0, 1o cratu-
yecku onpefesusosi, a npn N < 0 - CTATHYRCKH HEONPELEeAUMOH.

PaccuuTats Gasky - 3T0 3HAYHT OOPENeUTb BHUTDEHHHE
cunopue gakTopn A , H ® mnpoBecTu 2aTeM TpefyeMHi pacyer
(Ha NPOMHOCTH WM KECTKOCTDL),

€ noMombm W3BECTHOr0 M3 TEGPRTUUECKOW MEXaHUKH METOAd
pacujeHendd 3agaya PaEcueTd MHOTOUPOAETHOM CTATHYRCKU onpe—
KeauMol 6aaKy CBORMTCH K DAcUeTy CHCTEMN GLHONDPOARTHHX
Gahok (c. 3afanue 3).

fipusep BENOAtennd 3afanus 7 ( cM. ychoeue Ha .20 , &
vagge [ 31, U 41, 061, (07219,
Y

S-S5 ¢ [ F, ki q, ki/x | m , xHu
i
bl —E—X -
. f 5 20 12
27z L

Prc.4.5. Pacyertnay cxema k saganuuw 7 u Tabanua
MCXOQHUX NaHHRX
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Peuecuwne

{. KMHeMATUYECKMA aHaiuM3, CXeMa pacwieHeHus 6anky # (10CT-

poenve snpp O v M.

a. KuHeMarTuieckufi aHamus,
Heobxoaumor yehosde W = 30 -20 -C -Co= 3:4-2-3-0-6 = 0
- panoadgercs, rae f=4 Cguckw 8B, BC, CK, KL): 0=3; Co= 0

(3agedisa 8 A 3KBHBAJCHTHE TPEY OMOPUMM CTEPEHSM. WADHHPUO-
nofsuxHue onopd 8 D, £, B - xasnag ogHomy)

flocratoudoe yenosue. fuck AB npucoeguHen & AUCKY "semas”
No NPABAAY ABYX JHCKOB TDEMI CTEDRASAMY He napangeilpHusu
we Jepecerapyuxucsd B ogHoA Toure. X atoh [H cucrede npucoe-
anied puck CK tpews cBusgMy (crepzuex BC. xovopu# Aa srane
ADOBEDKU  HEOOXGAUMOr) YCAOBUA CUNTAACH HWCKOM, W GHO[HHMY
crepEusdA ) u E) no apasuay ABYX guckor. K BHOBL épazuBaH-
won THE noucoepwned gucx KL sapuupou K M onopasM cTeDEHEM
G, HE NpOXOASUMM YEPES MapHup (MPIBHA0 NBUX RUCKOB).

ficcTaTouRGE YCAOBAE EBRNOAHYETCA.

BHBOA: CHCTEMG B LEJAOM I'SOMETPHYECKH HEUSMEHGEHA W C{a-
THMECKH ONpeieauMa (tay rax K = 0).

6. Cxema pacuaenesd Ganxa u noctpoesMe sowp @ , N .

Paspeadan  0aika DACWICHAGTCS HA  COCTABHHE  YacTd M0
wapuupax B, £, K (puc. 4.6,6). Csg3yn B mapHMpax 3aMcraAnTC:d
peakiuamd. Tak KaKk safaHHlE (AKTWBHNE) CHAN BEDTUKAABHM,
FODU3OHTANBHNE COTTABAYNENE DeAKUKE OTCYTCTHYNDT.

Inpeneenue oRopUEX PEEKUAR M YCHAME & #apRUpax  Hauu-
HAETCH C TEX YYACTKOE, FNE Y4CAU HEUSBECTHWX HE NPeBRUART
ABUX. U1d Danky Haswsamrcd BTOpoCcTenexudMu (Gaakd BC, KLJ.
3ares paccMarpuBawrcy  ocloene Saaxkm (CK, AB)Y, paccuurars
KOTOPNE HOXHO TOABKG NOCHE BIOPOCTENEHUHX.

Yuacrok BC:S”my(F) = 0, -g2-1 - F-
2nl % F

14 U2 = 0, Uc=22,5 Wi,
Zme(Fy =0, g {

0, Up=22,5 uli.

1
<
=
(%)
"
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lporepka: >_ Fy = Ug - g2 - F + Uc=22,5 -20-2 -5 +22,5 = 0.

Yuactor KL:Z" me(F) = 0, U2 + m =0, Ug="- bxH (3nak"-"
10KasNBaeT, UTO MCTHHHOE Hanpassenwe UG MPOTHBOMOAOENO BHG-
panHoMy ).

S mg(F) =0, - U2 - F2 +m =0, Ug= IxH.

llposepra: 3= Fy = Ug + F + Ug = 1 + 5 - 6 = 0.
Yyactor CK:
ST mp(F)y = 0, Vet - q4-2 + Ugd - Upd
S_me(F) =0, Ued - Upd + g4-1 - Ul

0, Ug=47,2xH,
0, Up=56,3kH.

liposepka S Fy=-U +Uy-q4 +Ug-U,=-22,5+86,8-20-4+47,2- 1 = 0

Ha yuacTke B onpefenars GMODHWE DeAKUWM HeT HEOGXOAH—
MOCTH, Tak Kak 1ng KoHcoabHoR Gasxd snmpu Q , M uomuo
CTPOMTL  HAuuHas o CBOBORHOTO Kpagd .

MlocTpoenue sump @ , ¥ BeneTcqd METONOM CeYeHWAl LAY Kax-
Jioro yyactka otpenpHo. {locsie aroro @306paxawTcsl OKOHUATESb-
HHe 3NBDN Ads Bced Gasxu (puc, 4.6,B,r).

lpaBuAbHOCTL HOCTpoEHUR (CM.3agauue J) nposepaercd Mo
AHQMepeRuMaNbHEY 3apucuMocTsy : dQ/dz = q , dMzdz = Q .

Ha guactkax AB, CO, KG, GL: g = 0. W3 ypaBHenu#t caenyet,

yro 3gecd Q = const, M(z) -auue#Hagd QUHKUWS, MOHOTOHHO BO3-
. pacrtangas npy @ > 0 ¥ yGusammad apu Q < 0, npudes Ha GL:

Q=0u M(z) = const.

lla ywactkax BP, PC. DE, EK: g =const < 0, caemoBarensuo,
na Hux Q(z) -iWHERHAq, MOHOTOHHO YOHBAENAS QUHKUWY C OJMHA-
KOBHM HakAoHoM K z, M{z)-xBajpartnag napafosa ¢ BOTHYTOCTHD
HABCTPEYY HENPABACHUB (.

B ceuenusix, rpe Q@ = 0, Quukuug M(z) vMeeT IKCTPEMUMN.

B cevenugx A, P, D, E, K, 6, rae npuaoxess cocpenorouer-
HHEe CHAX, HA snmpe Q - CKayKkh, a Ha stmpe M — UIAOMH.
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B cevyenusax A, B, L, rae npuioreHs COCPeiOTOYEHHHE MO-
MEHTH, HA snope M - CKAukM.

2. Pacyer Ha NPOYHOCTL ¥ ONpefeseHue tnP Tp¥ noEape.
a. Pacuet Ha npouHocTh .
Tdn pacyerta Ha NPOYHOCTb B 3aJaHMM 7 - TPOCKTUPOBOUHNA.
W5 yCnoBMS MPOYHOCTH 1O HOPMGNbHHM HANPIELHUSM
Bax|61l = max IMyl/ Nx ¢ R
nng Hy B onacao# ceuenun (maxldyl = 34,5 xHu) cnepyer

Hy 3 maxiMxl/Ry= 34,5-10%/240-10° = 143,8-10"°u® = 144 cu®

Ha tabauym copTaMeHTa NMDOKATHNX TMpoduiedt [AAg ABYTABPa
{(npunogenue 2, tabn.l) subupaerca ceueHune ¢ OnMEARUKM §0db-
oYK SHauenuex Wy - uByrasp N i8a, gpag mero

Hy = 159 cu®, Iy = 1430 cx®, Sy = 89,8 cu’.




