Semestralni prace - PRPE

Nosnik na pruzném podlozi

Vypracoval: Jifi Némecek



Analytické reseni zakladového pasu na Winklerovském
pruzném podkladu

Rovnice ohybové Cary:
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Nehomogenni reseni:

f.=po+p-T
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Celkové resSent:
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Odvozena rovnice pootocneni:
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Odvozena rovnice momentu:
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5 . <e_5- (B-cos (S) —A-sin(f)) —et -(D-cos (5) —C-sin(f)))
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Odvozena rovnice posouvajici sily:
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Nekonecné dlouhy nosnik uprostred zatizeny silou F

Redeniprox > 0a x < 0:
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Odvozeni pro x > 0

Okrajové podminky:
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V(0)=—§ —§=—l-b-01-s-(B+A)
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V(m) = dj\jiw) = Fé;s . (6*5- (—%) -(cos(é’)—sin(f)) +et. —sin(E)-%—cos(ﬁ) %))
V(z)=——-e“.cos(£)
Pro x < 0:
w(—m) =w (m) M(—:E) =M(m)
(-z)=—¢(z) V(-z)=-V(x)

Numerické resent:

E:=50 MPa b:=50 cm b
1,:=0.00014 m* hi=15 cm I,=—
F:=20 kN c, 12
C:=35 MPa T= 8 MPa



Hodnoty konstant z grafu:
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Prihyb:
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Pootoceni:
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Ohybovy moment:
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Posouvajici sila:
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Nekonecné dlouhy nosnik uprostred zatizeny jednim momentem
Okrajové podminky a jejich aplikace:

M:=20 kEN-m
Pro x > O:
’LU(OO):O
@()=0 C=0 D=0
w(0)=0 0=e . (A.cos(0)+B-sin(0)) - S A=0
b.C, s>
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o(#) e o2 con()sin()
V()= b1, 250 - ichI (o7 () Ceon()—sin(e)) e < [<sin(e) - £ —con(e) 1]
M(m)=_iwCElin; -6_5'(—2'003(5))= M-f..;y.ly -e_§°2-cos(€)
M " b-Cy
M($)=7-e -cos(f)
V()= o€ (cos (&) +sin (€))
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Ohybovy moment:
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Posouvajici sila:
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Diferencialni rovnice prutu dvojparametrického pasternakovského




Dosazeni konstant:

p 205 « — 205 . —106 .
w (m) =K1 . 62.0920.) T+K2 .e 2.09205 m+K3 . 6106.884 T+K/1 .e 106.884 - x

Nekonecné dlouhy nosnik uprostred zatizeny jednim momentem:

w(oo):()
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w(0)=0 0=K,+K, K,=-K,

M(0 _M "x)=—E I +(4.37667 K,-e """ 1 11424.2 . K - 100347
()—7 w(w)—— y< Iy e + 2y e >
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K,=-0.001250957

w(z) =0.00150057 + e >0 _ (0, 001250957 ¢~ 05554



Prihyb:
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Nekonecné dlouhy nosnik uprostred zatiZzeny silou:

w (oo) =0

90(°O)=0 K, =K;=0

#(0)=0 K,=—51.07143711-K,

v(0)= —g w” () = (6409.35- K, e """ 1-8.54745. 10" « Ky e~ %17)

—10000 = —327334.7154 - K, + 8.54745- 10" . K,

K,=0.000597733

K,=-0.000011703

w(z) = 0.000597733 e 27257 _0.000011703 - ¢ 100551
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