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Aufgabe 1
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c) Ermittle Stabkraft Sy :
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d) Ermittle Stabkraft Sq;:
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m
S, sina = (10— 6.44) kN tan(x=§ a=33.7°
S = i kN =+6.41 kN
sin33.7°

> M, =0:5,20+(103.0-6.446.0)kN =0

S,y = %(6.44 6.0-103.0) kN = +4.37 kN

> M,=0:5,7.0m-644kN10.0m =0
S, =+9.2 kN
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Aufgabe 2
Freischnitt

(I) Gesamtsystem:
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Gleichungen (Scheibe 1)
F
DY F =0:F,+—==0

V2

D F, =0:F, - F—%+FDy:0

DY M =0:2F15a-F,2a=0
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= F, ~45F+-5=0=>F,=vJ2075F =106 F = F, =075 F
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Gleichungen (Scheibe 1)
> F,=0:-F, —F, +05F=0

D F,=0:—F, +F, —F, —F=0
Y My =0:-F, a+F2a+F, a+Fy a+F, 2a=0
——

15F

= F, =125F

Gleichungen Gesamtsystem
> My =0:2F25a+F3a—F, 2a—05F a=0

= F, =3.75F
Gesamtsystem
> M,=0:-F, aJ2-2F 0.5a-F a+0.5F a
F L5
Fo=—=[-1-1+05]=--=F
- ebiios)-- L

Y F =0F, +%F+O.5F=O

F,=-125F
15

Y F, =0:F,—-F-2F-—F=0
2

Fy =+3.75F

Scheibe I

DM, =0:-F, 2a+2F 050+ 2 F 2a=0
2

F,= §[1 +0.75 2] = +1.25F

D F, =0:+FEX+%F=O
F, =-0.75F

Y F, =0:+F, S2F+125F -2 F =0
2

Fy, =+1.5F
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Aufgabe 3
a) Berechnung der Auflagerkrafte

Y F, =0:45kN-F, —F, sin40°=0
D F,=0:F, —8kN+F, cos40°=0
> M, =0:-45kN 0.8 m—8 kNm 1 m + F, (sin40° 1.6 m + cos40° 2 m) =0

450.8+81
~F, - 50848 kN = 4.53 kN
sin40°1.6 + cos40° 2
F, =(+4.5-4.53sin40°)kN = +1.59 kN
F

A
' =(8—4.53c0s40°) kN = +4.52 kN

b) Berechnung der SchnittgréRen
— F, sin40° = —4.53 5sin 40° = -2.91
— Fj c0os40° = —4.53 cos40° = -3.47

1.590.8=1.27 kNm
1.591.6-4.50.8 =-1.06 kNm

c) Berechnung von Ort und GréRe des maximalen Biegemomentes im Bereich der Gleichstreckenlast

1. Suche der Nullstelle der Querkraft
ﬂ = 3.47 =2452-452x=347x=>x=1.13m

X 2—x

2. Gleichung der Parabel
M(x)=A+Bx+Cx’
M(x=0)=-1.06 kNm = 4
M(x=2m)=0=4+2Bm+4Cm’

= B=-2Cm+0.53kN

a =0=B+2C1.13m

dx | i3m

0=-2Cm+2C1.13m+0.53 kN =-2.0385
0.53 kN

C=-——2"220 B =4.607 kN
0.26 m

= M (x=1.13m) =-1.06 kNm +4.607 kNm 1.13 m —2.0385 kN 1.13* m* =1.54 kNm
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—F, sin40°1.6 — F,, c0s40°2.0+(4.50.8+421)kN =0
- ‘4.50.8+421 N2 O s
1.6 sin40° + 2.0 cos 40° 6

F, =4.53kNsin40°=2.91kN
Fy, =4.53 kN cos40°=3.47 kN

F, =45-291=159kN
F, =8.0-3.47=453kN

M, =+1590.8=+1.27 kNm
M, =+1591.64.50.8=-1.06 kNm
M, =+3.471.0=+3.47 kNm

_422

M,=""-=20kNm

40.87°

M, =347087- =1.51 kNm

Normalkraftverlauf:

Fr, (KN)

455 kN

Querkraftverlauf:
+4.52 kN_,

-Fy sin 407 =2.91 kN
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-Fg cos 40° = -3.47 kN
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Momentenverlauf:
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e
v \ A eSS
- I+
M __=1.51kN
1.27 kN
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Aufgabe 4
a) Freischnitt:
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b) Selbstsperrung:
F.=0
r,—1n _hn
T nr
"= hr
b(’"z - ’”1)
Aufgabe 5
I = nd*
64
Teilkdrper A, ¥, Ay, a Aa’ I,
Q 95.03 17.5 1663 5.67 3055 719
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