Vypocet vnitinich sil na obloukové konstrukei

9. ¢ervence 2010

f3=8kN/m’

Obrazek 1: Schéma konstrukce.

Ukol: Vypoditejte reakce a nakreslete pritbéh normalové sily N, posouvajici sily V a ohybového mo-
mentu M na celé konstrukeci.
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Obrazek 2: Rozdéleni konstrukce na jednotlivé desky.



RESENI:

1) Vypocet reakci:

deska ¢.I11
F, C, = 16kN
F, = C,
deska ¢.V
— : E,—F,—2-f3=0= E, =32kN
Oe @ F,-4—fo-m-r-24f3-2-1=0=F,=11,7kN = C, =11,7kN
T o E;+Fz—f2-7r~r:0éE2:19,7kN
deska ¢.1
D, = A,=0kN
Dz = Az
deska ¢.IV
D, = E;':15,7kN:>AZ:15,7kN
— DgC—I—E;/:O
Eg’c’ = O0kN
celkové

Ob + My—4-A.+4-Cot f3-6-3+fi-mr-2—fy-m-r-2=0= M, =—128kNm

Oa @ B,-4+4C, -84+ My+ f3-6-3—m-r-f1-2—m-r-fo-6=0= B, =35,4kN
— : A+ B;+Cp— f3-6=0= B, = 32kN
kontrolni podminky :

T Az—i-Bz—i-CZ—fl-7T~7‘—f2-7r-7'=0:>0=0
Oc : —A,-8—B,-44+f3-6-3+fi-m-r-6+fo-m-r-24My=0=0=0



2) Analytické vyjadieni pribéhu vnit¥nich sil:

interval (d, r)

o Délka oblouku ]l v zévislostina o : l =7 - «

f1 =5kN/m’

Obrazek 3: Interval (d, r)

Normalova sila

N + D,-cosa— fi-1l-cosa=0 (17)

N = —D,-cosa+ f1-1-cosa (18)
Posouvajici sila

V. — D,-sina+ fi-l-sina=0 (19)

V = D, -sina—fi-l-sina (20)

Ohybovy moment

M= [Vd = izt = [Vie)-r-da (21)

M = /(Dz-sina—fl‘r~a~sina)-r-da (22)
«
M = —D,-r-cosa+fi-r?-a-cosa—fi-r? -sina+C (23)
e Integra¢ni konstantu C vypocteme z podminky, Ze na poc¢atku intervalu (d,e) je moment roven nule
= (C=31,4
M = —D,-r-cosa+fi-r?-a-cosa—f1-r?-sina+ 31,4 (24)



interval (e, s)

e Délka oblouku 1 v zévislostina 8 :l=17-0
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Obrézek 4: Interval (e, s)

Normalova sila

N + E.-sinf+FE,-cosB—fa-l-cosf=0

N = —E,-sinf—FE.cosB+ fo-1-cosp
Posouvajici sila

V + El-cosB—E.sinf+ fo-1-sinf=0

V = —E. -cosB+E.sinB— fo-1-sinp

Ohybovy moment

M

v = () - /ﬁ V(8)-r-d3

M = /(—E;-COSB+E;-sinﬁ—fg-r~ﬁ~sinﬂ)~r-d5
B

M = —E. .r-smf—E. -r-cosf+ fo-172-Bcosf—fo-1r2-sinf+C

e Integra¢ni konstantu C vypocéteme z podminky, Ze na pocatku intervalu (e,s) je moment roven nule

= (C=239,4

M = —E;-r~sinB—E2-r~cosB+f2-7“2-ﬂcosﬁ—fg-r2~sin6+39,4

e Vnitini sily v bodé s:

N = —32kN
Vs =4kN
My = —44,6 kN

(33)



interval (s, f)

e Délka oblouku | v zavislosti na v :l =1r -~

f2 - 5kN/m’
M. f2 = 8kN/m’
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Obrazek 5: Interval (s, f)

Normalova sila

N Vs -siny — Ng-cosy+ fo-l-siny— f3-2z-cosy=0
N = 4-siny—32-cosy— fo-l-siny+ fz-r-(1—cosv)-cosvy

Posouvajici sila

V. — Vs-cosy+ Ng-siny+ fo-l-cosy+z- fz-siny=0
V. = 4-cosy+32-siny— fa-l-cosy— fz-siny-r-(1—cosvy)

Ohybovy moment
M= Ve =g, = [ v
v
M = /[4-cosw+3281n'y—f2-r-’y-cosv—fgm-sin*y-(1—0057)]-7’~d’y
g

2 Sin2 Y
2

M = 4-r-siny—32-r-cosy+ fz-r2-cosy+ fz-r

(38)

(39)

— far? oy -siny — fo -1 - cosy H40)

(41)

e Integra¢ni konstantu C vypocteme z podminky, Ze na pocatku intervalu (s,f) je moment roven

44.6kNm= C = 7,4

;02
M = 4-r-sin7—32~r-cosv+f3-r2-cosw—|—f3-r2-SH;’Y

— fo-r? -y siny — fo-r? - cosy +(3Y



77

DHIHHH@HHHI

/.

Obréazek 6: Normalova sila [kN]
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Obrézek 7: Posouvajici sila [kN]
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Obrazek 8: Ohybovy moment [kNm]



