Vypocet vnitinich sil na slozené soustave
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Obréazek 1: Schéma prifezu.

Ukol: Vypoditejte reakce a nakreslete pribéh normalové sily N, posouvajici sily V a ohybového mo-
mentu M na celé konstrukci.

Reseni:
1) Vypocet reakei a vnitinich sil:

deska ¢.1

Oi : —Qs-3+Gy-2=0= Gy =6,75kN (1)
— ¢ L+ Gy —Qy=0= I, = —2,25kN (2)
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Obrazek 2: Rozdéleni na jednotlivé desky.

deska ¢.II

Of ¢+ ~Q-1,5+1L-3+1,-2=0=1,=3,75kN
T FatL-Q1=0= F=0,7kN
= 0 -l =0=Fn =2,25kN

deska ¢.I11

Of ¢+ Qi 15+G.-3=0= G, = 25K
bt Q= GemFap=0= F;p =22,5kN
— ¢ Fa—Ga=0= Fp=0,75kN
deska ¢.1

L,+G.—C=0= C =2625kN

f2 = 1kN/m’
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celkem:
Ob @ —A,-34+F-1,—Q1-1,0—Q3-1,4+4Q2-6+C-3=0= A, =35,5kN
“A,+Fi+Q1+Q3—C—-B,=0= B, =37,75kN
deska ¢.IV
Od : E,-3—-F1-1,5=0= E, =25kN
T Dy—-—FR+FE,=0=D,; =25kN
deska ¢.V
t: B,—FE,—F,o—F,1—H,=0= H,=-10,5kN
deska ¢.VI
i : —HZ—D22:0:>DZ2:10,51{N
Oh @ H,-3—Dy9-2=0= D,9 =—15,75kN
—Dypo+H,=0= H, =—15,75kN
deska ¢.V
Ob ¢ Fp 71—Fy 71— E,- 7T+ H,-9=0= E, =—15,75kN
- . -H,+Fqa+E,—Fyo+B,=0= B, =4,5kN
deska ¢.IV

— : Dy —FE,=0= D, = —15,751{N

(14)



Veskeré pripominky posilejte na adresu anicka@cml.fsv.cvut.cz!

deska ¢.VII

— : =Dy + D+ A, =0= A, =0kN

2) Analytické vyjadieni pribéhu vnitinich sil:

interval (a,d):

Nt — _A, = N% = _355kN
N = N% = N% = _355kN

ved — kN
yde  — kN

M?* = 0kNm
M? = 0kNm
interval (b, e):

Nb* = _B, = N% =_37 75kN
N = N% = N = _37 75kN

V¥ = —B,=V"=—45kN
veb = ybe o yeb— 4 5kN

M’ = 0kNm
M® = B, 7= M®=315kNm

interval (e, h):

N = —B.+Fa+Fa+E:= N =10,5kN

Nhe = Ne¢h = NP =10,5kN

Ve = _B,— E, — Fy1 + Fyo = V" =15, 75kN

vhe = V= vt =15 75kN

M = M = M =31,5kNm

(21)
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Obrazek 3: Pribéh zatizeni.
interval (i, g):
N9 = —I,= NY%=-375kN (39)
N9 = N9 = N9 = _3 75kN (40)
0,222
fv(x) = — 5 cx+1

222
V(m)——/fv(a:)da:—o’4 cx?—1-2-2,25

<
—~
@)
~
Il
=
N
[\
[\

02 -1-0—-2,25 = —2,25kN
022 -1-2—-2,25 = —4,028kN

4~
V(r)=0= %92 2% — 102,25 = 0= Tuax = 15,36;2, 636

‘ N

—
DO
~—
I
=
DN
N
[\

V9 = V(0)=V%=—225kN (41)
VI = V(2)= V9 = —4 028kN (42)
0,222 1
M(z) = /V(:L’)dx = ’12 3 — 3 2?2 —-2,25.

1
2

M9 = M(2) = M9 = —6,35kNm (43)
M' = M(0)= M'=0kNm (44)
interval (g, c):
N9 = —I, —@G,= N%=—-2625kN (45)
N = N9 = N% = —26,25kN (46)
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Obrazek 4: Prubéh zatiZeni.
0,777 -
fv(z)=— ’7 x+0,777
0,777 _
V(z) = —/fv(:c)d:c = 22— 0,777 -2 +6,75 — 4,028

—
(==}
~
I
=
N
-
N

.02 —0,777-0+6,75 — 4,028 = 2, 722kN
V(7)== -7*—0,777-7+46,75 — 4,028 = 0OkN
07T 42 — 0,777 -2 + 6,75 — 4,028 = 0 = Tyax = 7

—
W~

=)
3
~
=

=
\a¥
I
@]
4

VI = V(0)= V9 =2 722kN
VY = V(T)= V%9 =0kN

0,777 4 0,777
. x J—
42

M(z) = / V(z)dz =

M(7) =207 73 _ OTTT .72 4 9 792.7 — 6,35 = 0kNm

M9 = My = M% = —6,35kNm
M¢ = M(7)= M°=0kNm

interval (d,e):

N% = _D,, = N% =15 75kN
Ned = Nie = Ned =15 7T5kN

vie = D, = V% =25kN
ved = D, — F = Ve = _25kN

Mmax = D, -1,5= Mmax = 37,5kNm

2?2 4+2,722- 2 — 6,35
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interval (f, g):

N9 = —F,= N/9=_6T5kN

N9S

\VaL
vef

M79 = 0kNm
M9 = 0kNm

Mmax = F,-1,5— f3-1,5-0,75 = M max = 16,875kNm

interval (d, h):

Rozklad sil :

D,y =H,y = D,
Dyon = Hyny = Dy
D.on=H.,n = D,
Dyoy = Hyy = Dga-

Nibo
Nhd

interval (f,i):

Rozklad sil :

N/9 = N9/ = —6,75kN

F.o = V719 =22 5kN
F.o— f3-

3= V9 = _22 5kN

cosa = 8,7365 kN /m’
cosa = —13,10479kN /m’
sina = 5, 82435 kN

sina = —8, 7365 kN

—D.on + Dyon = N = —18,920kN
N = Nhd — 18 929 kN

D.ov 4 Daoy = V¥ = 0kN
Vah = yhd — gkN
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M7
M

M max

F,y = F.,-cosa=0,624kN/m’

Faun=1I;y = Fy-cosa=1,872kN/m’

Fan = F;-sina=0,416kN

Fle = va = Fa:l -sina = 1,248 kN

0kNm
0kNm

—fiv-1,8-0,94+ F,1v - 1,8+ Fpv - 1,8 = M max = 1,648 kNm

Ly = I, -cosa=3,12kN/m’
Iy = I, -sina=208kN/m’

fi-3

o= =1,25kN/m’

3,6

fiv = fi{-cosa=1,04kN/m’
AN = fi-sina=0,6934kN/m’

—Fan + Foin = NP = 1,456 kN

Ly + I,ny = N¥ =3,052kN

Fay + Fpy = VI =1,872kN

—Ly + Ly = V¥ = —1,872kN
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Obrazek 5: Normaélové sily.
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Obrézek 6: Posouvajici sily.
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Obrézek 7: Ohybové momenty.
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