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Klausur SS2000 (1)

Aufgabe1

14=14 = statisch bestimmt

b) Schnitt x-x:

~
o< -
—
II
i
ZM”:0:S1-(1 =5 =0

ZM,H =0=-F-2a+F-a-s,-cosa-a—s,-sina-2a

F
cosa+2-sina

25’3:—

mit o = arctan% ~ 26,6° = 5, =—5,59kN (Druckstab)
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ZFX =0=-s —s, -cosa—s;-cosa+F

-, —8y-cosa+F 559N -c0s26,6°+10kN

=, = =16,77kN (Zugstab)
= cosa €0s26,6° _——
Schnitt y-y:
F
b Y

|

|
|
o

> M, =0=s5,-2a-F-2a~F-a = s, :%leskN (Zugstab)

S M, =0=s,-a+s,-2a = 5, = -%4: ~7,5kN (Druckstab)
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Aufgabe2
System |
FAx Dx
> G o m— ?
Fa, D, Fg

c) 3-n=r+v

3.2=3+3
6=6 = statisch bestimmt
d) System Il F =F

Y M,=0=-F,-2a—F-a+F,-3a
zFx :OZFDX_FC_FS
Y F, =0=—F, -F

y

System |

dM,=0=F,-8a+F, -4a

ZFx:():FAx_FDx

Y F,=0=F, +F, +F,

SystemlIl __C

5
«—
F=Fs ( ©
5
= F.=F
= F, =2F
= F),=-F =F= Fp +F, =5F
:i ;FDyi
:)FAx:FszzF
= F,=—F, —F,=—F
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Aufgabe 3:
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N
DO

FAx

a) System ll:

2a

Gy

ZMG =0=-F, - 2a+q-2da’

D F,=0=F,—q,-2a+G,

D F,=0=G,
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System |
Y F,=0=F, -G, = F,=0
ZFyzozFAy_Gy = F,, =4qy-a
ZMA=O=—Ma—Gy-4a :)Ma:—4q0-a2

b) Bereich 0 <x<4a:

N=0
g=FAy=q0-a
M:Ma+FAy-x :>M(0)=Ma=_4qo'a2
=>M,.4,=0
Bereich 0 < x <2a:
£=Gy=q0-a
=0
M=0
Bereich 0 <x <2a:
N=0
O=F,-q, x=q,(a—x) = Qo) =904
= Oy =4 "4
M=—FB-x+qO-§=q0(£—a~xJ => M =0
= M, —%qo a’

= M(x:Za) = O
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N
_l’_
6] a
6] a
_l’_
Q
6] a
o~
N _qa
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Aufgabe 4:

System I

Fry = u, - Fy,

Foy =14, - Fy,

System I

Wolfgang H. Miiller
Ferdnand Ferber

System 11

Gzl

FS__i
FeC A
1

N2

EF
FR1y o R1

FR1x

(1)
(@)

ZFx =0=F,, -cosa—Fy, -sina—Fg =F,, -cosa—u,-F,, -sina—F

= F, = Fy,(cosa — u, -sina) (3)

ZFy =0=F,,-sina+F, -cosa—G, =F,, -sina+u, -F,, -cosa—G,

(4)in (3)

System 2:

Y F =0=F5—F,

G
= Fy =— 1 (4)
sina + , -cosa

G,(cosa — u, -sinex)

= Fy = (5)

sina + y, -cosa

= Fg=Fp =4, Fy,
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Fy  G/(cosa—p, -sina)
F =0=-G,+F G =F, =-5_-"1 1
2F 2 RIS Uy, i,(sina + g, -cosa)

500N - (cos30°—0,3-sin 30°)

-G, = ‘ =1178N
== 04-(sin30°+0,3-cos30°) ———
F,, =658N
F, =4715N
Aufgabe 5:
AlCu,T
AlCu,el
FCu Cu
—>] 2\
F,, | F,
<« I -
AlSt’T < < AlSt el
K7 ’
. Al
e) FCu = FSt = F
AlCugm =Al St
Al =Al, =Al, +Al,
F. -l Fg -l
og, I-AT ————=qag - -AT + —"——
cu " Acy st " 4se

(aCu—aS,)ATzF( b1 J

ECu 'Acu ESt 'ASz
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oo (710011 10° k50 c_ 3-107
1 + 1 1,61683- 10°®
1,05-105 -1473N 2,1-105 491N
F =1855-10"N
Op, = —F_ ~12,6 N
A, mm
po F g N
Aq, mm
f) Ty = F__ 29,5
: ANiet mm
Aufgabe 6
F 2F
4
‘ :
‘ |
A C‘|—‘24 B
YL e d A;
2a J a ‘ a ‘
| |
a , 20K | S™M, =0=F-2m+2F-3m—F, -4m
‘ > F, = 2F = 40kN
| -40 kN > F,=0->F, =3F-F, =F=20kN
M } M, =F, -2m = 40kNm
+
\_/ M, =F, -1m = 40kNm
40 kKNm
Schnitt C-C:
A y Ay a=|yi-vysl a’.A lo
[cm?] [cm] [cm?] [cm] [cm*] [cm*]
I:I 26 0,5 13 10,74 2999 -
260-10
|:| 36 19 684 7,76 2167,83 3888
360-10
> 62 697
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4
=0T 11 24em lges = 9054,83 cm”
62cm
M
c=—%"-¢
I
5, = —200ONEm 15 4em = 4,96 5% ~ 50 (Druck)
9054,83cm cm mm
6, =L 4000chrf -10,24cm = —4,52 sz _ 45 N - (Druck)
9054,83cm cm mm
S, :M-ZS,%cm:llﬁS kNZ =113,8 N2 (Zug)
9054,83cm cm mm
.St
Schweillnaht: |t = QC—
I-2a
2
T - 20kN 26cn‘1‘ 10,74cm ~0.77 kN2 _77 N2
9054,83cm” -2-0,4cm cm mm
Schnitt d-d:
A y Ay = a’-A lo
cm? cm cm® v =, cm’
cm?
I 26 0,5 13 20,97 11433,26 -
260-10
D 36 19 684 2,47 219,63 3888
360-10
—
26915 39 37,75 1472,25 16,28 10336,5 -
3 101 - 2151,25 - 21989,39 3888
3
y, = 2212 5 47em I=21989,39 +3888 = 25877,39%cm*
101cm
M
o=—"{"¢
I




Technische Mechanik fiir ingenieure

teach

h mit mechANIma Wolfgang . Miiller
Ferdnand Ferber
4
o, = MQLMCH’ — 3318 sz =-33,18 N .
25877,39cm cm mm
6, = ~H000KNem ) 1o = 316 N = 316 N
25877,39cm cm mim
o, :M-IS,S?’cm -2.4 sz _o4 N .
25877,39cm cm mm
5, = —D00KNEM 15 3¢m = 26,3
25877,39cm mm
- St
Schweifl3naht: |t = Qd—
I-2a
2
., - 40kN 26cm4 20,97em _ 1,05 sz 105 N2
25877,39cm™ - 2-0,4cm cm mm
2
0 = 40kN 39cm4 16,28cm 1226 kN2 _12.26 NZ
25877,39cm”™ - 2-0,4cm cm mm
Aufgabe 7

M, =-F-2m=-40Nm
F,=F = 20N
M, =-F-lm = —20 Nm

Reduzierte Momente:

-20
M _ |
A — 403Nm . _ _2 .10_3 m_l lﬁ/’ _\V\
EI,  20-10° Nm [Nm]

Mi — —203N1’1’1 - — _1.10_3 m_l M/E[
EI1 20-10° Nm [10°m] - ‘ -1

I | |
M, —20Nm | | |

| |

| |
Schwerpunkt: Flache: (FA)T 49 ) 59 B 28 T(FB

be s = -2:107m” |F F,
EI, 10-10° Nm |
|
|
|
|
|
|
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s:ﬂ.g F:a+b.g
3(a+h) 2
2+2-1 4
= Im=—m
3(2+1) 9
3 -1
poo—CrDI0Tm o sa0
2
1 3 3
F, =—E-1m-2-10 m =-1-10

4 4
DM, =0=(F) 2m —|Fd|~§m —|FC|-§m

2 2
—(F,) = |Fd|-g —|FC|-§ =1-107

(F,) =|F.| +|F| - (Fy) = 1,5:107

Ersatzmomente:

M, = (F,) - gm =1,5-107- gm =0,6-10° m

M, = (Fy) - %m =0,6-10"m

M, =(F;)-1m - Fd-%m =1-107-1m - 1-107- Em =

7~ -3
o= arctan(ﬁ} = 0,086"

y, = gm - tana = 0,833-107 m

y, = 2m - tano. = 3-10°m

1

0,6-10"m



