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Klausur SS2000 (1) 
 
Aufgabe1 

1

5

4

3

2

a

a

2a 2a

F

Fy

y

x

x

 

a) rsk +=2  

41072 +=⋅  

1414 =  ⇒ statisch bestimmt 

 

b) Schnitt x-x: 

s1

F

s2

s3

α
III

II

I

F

 

asM II ⋅==∑ 10  ⇒ 01 =s  

asasaFaFM III 2sincos20 33 ⋅⋅−⋅⋅−⋅+⋅−==∑ αα  

 ⇒ 
αα sin2cos3 ⋅+

−=
Fs  

 mit °≈= 6,26
2
1arctanα  ⇒ kNs 59,53 −=  (Druckstab) 



Technische Mechanik für Ingenieure
mit mechANImateach Wolfgang H . Müller

Ferdina nd Ferber

 
∑ +⋅−⋅−−== FsssFx αα coscos0 321

 

 ⇒ kNkNkNFss
s 77,16

6,26cos
106,26cos59,5

cos
cos31

2 =
°
+°⋅

=
+⋅−−

=
α
α

 (Zugstab) 

 

Schnitt y-y: 

s5

F

s3

IV

s4

II

F

 

aFaFasM IV ⋅−⋅−⋅==∑ 220 4  ⇒ kNFs 15
2
3

4 ==  (Zugstab) 

∑ ⋅+⋅== asasM II 20 54  ⇒ kNss 5,7
2
4

5 −=−=  (Druckstab) 
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Aufgabe2 

   

FAy FBDy

DxFAx

System I C

F

F = Fs

Dy
Dx

System II

 

c) vrn +=⋅3  

3323 +=⋅  

66 =  ⇒ statisch bestimmt 

d) System II: FFs =  

aFaFaFM csD 320 ⋅+⋅−⋅−==∑  ⇒ FFC =  

SCDxx FFFF −−==∑ 0  ⇒ FFDx 2=  

FFF Dyy −−==∑ 0  ⇒ FFDy −=  ⇒ FFFF DyDxD 522 =+=  

System I: 

aFaFM DyBA 480 ⋅+⋅==∑   ⇒ FFF DyB 2
1

2
1

=−=  

DxAxx FFF −==∑ 0  ⇒ F F FAx Dx= = 2   

BDyAyy FFFF ++==∑ 0  ⇒ FFFF ADyAy 2
1

=−−=  

  
⇒ = + =F F F FA Ax Ay

2 2 4 25,
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Aufgabe 3: 
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a) System II: 

∑ ⋅+⋅−== 2220 aqaFM BG  ⇒ aqFB ⋅= 0  

yBy GaqFF +⋅−==∑ 20 0  ⇒ aqGy ⋅= 0  

xx GF∑ == 0  ⇒ 0=xG  
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System I: 

xAxx GFF −==∑ 0  ⇒ 0=AxF  

yAyy GFF −==∑ 0  ⇒ aqFAy ⋅= 0  

aGMM yaA 40 ⋅−−==∑  ⇒ 2
04 aqM a ⋅−=  

b) Bereich ax 40 ≤≤ : 

  0=N  

 aqFQ Ay ⋅== 0  

 xFMM Aya ⋅+=  ⇒ 2
0)0( 4 aqMM a ⋅−==  

  ⇒ 0)4( == axM  

Bereich ax 20 ≤≤ : 

aqGN y ⋅== 0  

0=Q  

0=M  

Bereich ax 20 ≤≤ : 

0=N  

)(00 xaqxqFQ B −=⋅−=  ⇒ aqQ x ⋅== 0)0(  

  ⇒ aqQ ax ⋅−== 0)2(  









⋅−=⋅+⋅−= xaxqxqxFM B 22

2

0

2

0  ⇒ 0)0( ==xM  

  ⇒ 2
0)0( 2

1 aqM x ⋅−==  

  ⇒ 0)2( == axM  
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Aufgabe 4: 

G 1 G 2

F R 1

F R 2

F R 1F R 1 y

F N 1
F N 2

F N 1
F N 1 y

F N 1 x F R 1 x

F S F S

System I System II

α α

 

F FR N1 1 1= ⋅µ  (1) 

F FR N2 2 2= ⋅µ  (2) 

 

System I: 

SNNSRNx FFFFFFF −⋅⋅−⋅=−⋅−⋅==∑ αµααα sincossincos0 11111  

 ⇒ ( )αµα sincos 11 ⋅−= NS FF  (3) 

1111111 cossincossin0 GFFGFFF NNRNy −⋅⋅+⋅=−⋅+⋅==∑ αµααα  

 ⇒ 
αµα cossin 1

1
1 ⋅+
=

GFN  (4) 

(4) in (3) ⇒ 
( )

αµα
αµα

cossin
sincos

1

11

⋅+
⋅−

=
GFS  (5) 

 

System 2: 

20 RSx FFF −==∑  ⇒ 222 NRS FFF ⋅== µ  ⇒ 
2

2 µ
S

N
F

F =  (6) 
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220 Ny FGF +−==∑  ⇒ 

( )
( )αµαµ

αµα
µ cossin

sincos

12

11

2
22 ⋅+

⋅−
===
GF

FG S
N  

 ⇒ 
( )

( ) NNG 1178
30cos3,030sin4,0

30sin3,030cos500
2 =

°⋅+°⋅
°⋅−°⋅

=  

 

NFN 6581 =  

NFS 5,471=  

 

Aufgabe 5: 

TCul ,∆

elCul ,∆

TStl ,∆
elStl ,∆

gesl∆

FCu

FSt

FCu

FSt

 

e) FFF StCu ==  

gesges StCu ll ∆=∆  

StStCuCu
llll TT σσ ∆+∆=∆−∆  

StSt

St
St

CuCu

Cu
Cu AE

lF
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lF

Tl
⋅
⋅

+∆⋅⋅=
⋅
⋅

−∆⋅⋅ αα  
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⋅

+
⋅

=∆−
StStCuCu

StCu AEAE
FT 11αα  

( )

StStCuCu

StCu

AEAE

T
F

⋅
+

⋅

∆−
=

11
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( ) N

NN

CKF 8

4

55
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1061683,1
103

491101,2
1

14731005,1
1

5010111017
−

−−−−

⋅
⋅

=

⋅⋅
+

⋅⋅

⋅⋅−⋅
=
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NF 410855,1 ⋅=  

26,12
mm
N

A
F

Cu
Cu −=

−
=σ  

       238
mm
N

A
F

St
St ==σ  

f) 25,29
2 mm

N
A
F

Niet
Niet =

⋅
=τ  

 

Aufgabe 6 

 

 

 

 

40kNm1mFM
40kNm2mFM

20kNFF3FF0F
40kN2FF

4mF3m2F2mF0M

Bd

Ac

BAy

B

BA

=⋅=
=⋅=

==−=→=

==→

⋅−⋅+⋅==

∑

∑

 

 
 
Schnitt C-C: 
 
 A 

[cm2] 
y 

[cm] 
A⋅y 

[cm3] 
a =  |yi - ys| 

[cm] 
a2 ⋅A 
[cm4] 

Io 

[cm4] 

 
 

260⋅10 

 
26 

 
0,5 

 

 
13 

 
10,74 

 
2999 

 
- 

 
 

360⋅10 

 
36  

 
19 

 
684 

 
7,76 

 
2167,83 

 
3888 

 
∑  

 
62 

  
697 

   

A B

F

2a

c

c

d

d

2F

a a

Q

M

+

+

-

20 kN

-40 kN

40 kNm
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 yc = cm
cm
cm 24,11

62
697

2

4

=         Iges = 9054,83 cm4 

                                                                      

e
I

M
σ C ⋅=       

  

2241 mm
N50

cm
KN4,9611,24cm

9054,83cm
4000Ncmσ −≈−=⋅

−
=           (Druck) 

 

2242 mm
N45

cm
kN4,5210,24cm

9054,83cm
4000kNcmσ −=−=⋅

−
=            (Druck) 

 

2243 mm
N113,8

cm
kN11,3825,76cm

9054,83cm
4000kNcmσ ==⋅

+
=          (Zug) 

 
 

Schweißnaht: 
2aI

StQ
τ C

⋅
⋅

=  

 

224

2

2 mm
N7,7

cm
kN0,77

0,4cm29054,83cm
10,74cm26cm20kNτ ==
⋅⋅

⋅⋅
=  

   
Schnitt d-d: 
 A 

cm2 
y 

cm 
A⋅y 
cm3 

a = 
si yy −  

cm4 

a2 ⋅A 

 
Io 

cm4 

 
260⋅10 

26 0,5 13 20,97 11433,26 - 

 
 

360⋅10 

 
36 

 
19 

 
684 

 
2,47 

 
219,63 

 
3888 

 
269⋅15 

 
39 

 
37,75 

 
1472,25 

 
16,28 

 
10336,5 

 
- 

∑  101 - 2151,25 - 21989,39 3888 

 

21,47cm
101cm

2151,25cmy 2

3

d ==    425877,39cm388821989,39I =+=  

 
 

e
I

M
σ d ⋅=  
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2241 mm

N33,18
cm
kN3,31821,47cm

25877,39cm
4000kNcmσ −=−=⋅

−
=  

 

2242 mm
N31,6

cm
kN3,1620,47cm

25877,39cm
4000kNcmσ −=−=⋅

−
=  

 

2243 mm
N24

cm
kN2,415,53cm

25877,39cm
4000kNcmσ ==⋅=  

 

244 mm
N26,317,03cm

25877,39cm
4000kNcmσ =⋅=  

 

Schweißnaht:  
2aI
StQ

τ d

⋅
⋅

=  

 

224

2

2 mm
N10,5

cm
kN1,05

0,4cm225877,39cm
20,97cm26cm40kNτ ==
⋅⋅

⋅⋅
=  

 

224

2

3 mm
N12,26

cm
kN1,226

0,4cm225877,39cm
16,28cm39cm40kNτ ==
⋅⋅

⋅⋅
=  

 
 
 

 
Aufgabe 7 

 
Nm 40 2mF M A −=⋅−=    
N 20             F       F A ==  
Nm 20    1mF   Mi −=⋅−=  

 
Reduzierte Momente: 
 

13
23

1

A m 102    
Nm 1020

Nm 40    
EI
M −−⋅−=

⋅
−

=  

 
13

23
1

i m 101     
Nm 1020

Nm 20    
EI
M −−⋅−=

⋅
−

=  

 
13

23
2

i m 102      
Nm 1010

Nm 20    
EI
M −−⋅−=

⋅
−

=  

 
Schwerpunkt:  Fläche: 
 

A

F

1 m 1 m

EI1 EI2
i k

FA

Ma

Fc Fd

(FA) (FB)4/9 5/9 1/3 2/3

yk
yi

α2/3Mred

M/EI
[10-3m-1]

M
[Nm]

-40

-20

-2

-1

-2

-

-
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l⋅

+
+

=
) ba ( 3

b 2  a    S   l⋅
+

=
2

ba    F  

 
 

m 
9
4m 1

) 12 ( 3
122    S =⋅

+
⋅+

=  

 
 

3
13

c 101,5    1m
2

m 10) 12 (  F −
−−

⋅−=⋅
⋅+−

=  

 
313

d 101  m 1021m
2
1    F −−− ⋅−=⋅⋅⋅−=  

 

m
9
4    F     m

3
4    F     2m)F (    0  M CdBA ⋅−⋅−⋅==∑  

 
3

CdB 101     
9
2    F     

3
2    F      )F ( −⋅=⋅−⋅=→  

 
3

B d CA 101,5    )F (    F     F     )F ( −⋅=−+=  

 
 
Ersatzmomente: 
 

m 10  60,    m
9
4  101,5    m

9
4    )F (    M 33

AC
−− ⋅=⋅⋅=⋅=  

 

m1060,    m
3
2    )F (    M 3

Bd
−⋅=⋅=  

 

m1060,    m
3
1  101     m 1101    m

3
1  F    m 1    )F (    M 333

dBi
−−− ⋅=⋅⋅−⋅⋅=⋅−⋅=  

 

o0,086     
40,
1060, arctan     α

3

=






 ⋅
=

−

 

 

m100,833      tanα  m
9
5     y 3

i
−⋅=⋅=  

 
m103      tanα  2m    y 3

k
−⋅=⋅=  

 
 


