Zadani: Vyjadiete predpis funkce prihybové ¢ary i) Bernoulliho diferencialni rovnici ohybové ¢ary ii)
Mohrovou analogii. Vyuzijte deformac¢ni energie k vyjadreni ithlu pootoceni v misté zatizeni.

Pro v8echny metody je nutné znalost funkeci ohy-
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Uhel pootodeni v misté zatizeni
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assume (L>0) ;
assume (M>0) ;
globalsolve: true;

/* x in <L,2L) */

M2:-M; /* bending monent*/
_phi2:-integrate(M2,x)+C3; /* angle */
_w2:integrate(_phi2,x)+C4; /* deflection */

phi2L:subst(2%L,x,_phi2); /* B.C. phi(2L) = 0 */
w2L:subst (2*L,x,_w2); /* B.C. w(2L) = 0 */
linsolve([phi2L,w2L], [C3,C4]);

/* results x/
phi2:-integrate(M2,x)+C3; /* angle */
w2:integrate(phi2,x)+C4; /* deflection */

/* x in <0,L) */

M1:0; /* bending monent*/
_phil:-integrate(M1,x)+Cl; /* angle */
_wl:integrate(_phil,x)+C2; /* deflection */

phiLi:subst(L,x,_phil); /* B.C. phil(L) = phi2(L) */
phil2:subst(L,x,phi2);

wLl:subst(L,x,_wl); /* B.C. wi(L) = w2(L) */
wL2:subst(L,x,w2);
linsolve([phiL1=phil2,wL1=wL2], [C1,C2]);

/* results */
phil:-integrate(M1,x)+C3; /* angle */
wl:integrate(phil,x)+C4; /* deflection */



Mohrova analogie
Pro prihyb vetknuty nosniku (zleva) plati w(0) = 0 a w(2L) # 0. Fiktivni nosnik proto podepieme ve
shodé s okrajovymi podminkami M¢(0) =0 a M¢(2L) # 0 a zatiZime momentovou plochou.

—-1.2

-1
-0.8
—0.6
-0.4

—0.2 %
0 %
0.2

Moment area "M"

0 0.5 1 1.5 2
Length "L"

—0.2

0 —\
0.2 T ——

0.4 T

SN
0.6 .

08 N

1
Lo L Blw(ws) = Mi(vz) = 5 Ma} e

1
1.4 EIyw(xQ) = Mf(fﬂg) = ML.TQ - §ML2 \

1.6 ‘
0 0.5 1 1.5 2

Length "L"

Deflection "w"

73 €(0,L)
EIyW(LL‘Q) = ]\/[f(l‘g)
T3 € (L,2L)

1
§Mx§

1 1 )
El,w(zo) = Mi(x2) = ML 29— §L = MLxy — §ML

Uhel pootodeni v misté zatizeni
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Energeticky pristup
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Udef :2xintegrate(M2°2,x,0,L) /(2%xExIy); /* deformation energy */
Wext: (1/2)*M*phiM; /* external work */

linsolve([Wext=Udef], [phiM]);

phiM; /* angle at loaded point */




