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Musterlosung

Aufgabe 1

1. Freischnitt

2. Schwerpunkt

3. Haftreibungskoeffizient

No

For — a-%(3a)2+4a-3(6a)247,5a(3a2) 14443 32,
2B T BaP 60T+ Ba? T B T T
. 2a-3a?+2a-18a2+1,5a-9a> 58.5a3 13

T3p = 2 =gz — 7 Q
31,5a 31,5a 7

fo — 1,5a-9a%+2a-4,5a%+5a-18a> _ 112,54% 25,
2F — 31,542 — 315a2 7
p— 1,5a-9a%+4a-4,5a%>42a-18a> _ 67543 _ 15
3F = 31,542 — 31,502 7

Krifte-/ Momentengleichgewicht:

5 =0
N R=0
O SMp =0

Ny + Ny—Gcosa=0 — Ny = —N; + Gcosa
R—Gsina=0 — R =Gsina

No(8a — Top) — N1(Zop —a) — R-23p =0

(1) & (2) in (3):

—Ny8a + NiZop + Gcosa - 8a — Gecosa - Top—
—NiZop + Nija — Gsina - 23p = 0
Ni7a = G cosa(8a — Zop) — Gsina - &3p

_ coso(8a—dop)—sina-dsp
Nl - Ta -G
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Grenzfall der Haftreibung:

. 8a—Fop)—sin -2
G sin o < cos a(8a :1:271.;) sina-dsp | [

sina-7a
HH Z cos a(8a—iop)—sina-sp

A 32 A 13 _
Top = Fa, T3p = Fa, @ = 10

sina-7a _
1201 > COS(10)(8OL7%a)fsin(lo).ga - 07 398

A 25 & 15
Top = 5 Q, Xgp = — 04

= cos(10)( Sgga.?a = 0,305

8a— %> a)—sin(10)- % a

4. Haftreibungskoeffizient bei masselosem quadr. Korper

—)[LH>

_ a4,5a%+4a-18a* __ 76,543 __ 17,
o 4,5a2+18a? T 22502 T 5
_ 2a-4,5a%>42a-18a> _ 45a® %2
o 4,5a2%+18a? T 225a% T
in(10)-7
sin(10)-7a = 0,291

—  cos(10)(8a— %a)fsin(lo)-Qa
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Aufgabe 2

1. Statische Bestimmtheit

a=4+2-3-2=0 v

2. Auflagerkrifte

- <E ' Bu
qol
3 By
qol
3
TS
Ay
O 2]\JPendelstab =0 BV 1=0
l
TEVew =0 Ay =% =0 Av =5
OSMpges =0  Bp-2l— L1 —1g .20 2 _x. 2=
5qol
B = 408 By =
l
_>2ngs:0 q%l‘i‘AH‘i‘Q()l—%Q(]l:O AH:—%
3. Schnittgrofen
Ny
My
Q1 Ny(ay) = —%
Qi) = % — (1= 5o — jao5ta
1.2
Q1 (x1) = QO(% — 1+ )
i T T
w5 ~—ar Mi() = For—a(l =55 —wf 50 %
3 1’2 ZES
Mi(x1) = qo(ga1 — 5+ 137)
!
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Y Fiang = 0

ZF’radial =0

N4(.’L‘4) qu
Qa(z4) =0
M4<.T4) =0

%qol cos(m — pg) = —%qol cos(p2)

6qol sin(m — ¢g) =

Ny + 6q0l sin(gy) — —l sin(gy) + 4 COS(QDQ) 0

Na(pa) = (—QOZ)(%SW(%) + %COS(%))
Q2 — (—2qol cos(pa)) — %L cos(pa) — Bl sin(py) = 0

Q2(p2) = qol (3 sin(p2) — 5008(<Pz))

3 qol sin(ys)
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[-sin(m — ) = lsin(¢2)

[ —1lcos(pa) =1(1 + cos(p2))

qol
3

SMOt =0 My (o) + %qol lsin(py) — %’l “I(1 4 sin(py)) + %l 1 (1+cos(pg)) =0
My (p2) = qol?(5 + 5 sin(p2) — 2 sin(py) — 5 — 5 cos(2))
My (p2) = —qol®(5 sin(p2) + 5 cos(2))
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Lol

[q0l] -

D=

) =212 — 4l +20=0
i =(2—-2)l

Wl

[q0l?] B

(V2 —1)qol?
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Aufgabe 3

1. Statische Bestimmtheit

f =2-k—(r+s)
=2-20—(3+37)=0 v statisch bestimmt

2. Samtliche Auflagerreaktionen

—+YFp=0 By—-F=0
TYFy =0 —5F+By+Ay =0 Ay + By =5F

OYXMp=0 Ay -(12y/3a) — F - (10v/3a) — F - (8v/3a)—
—F - (6y/3a) — F - (4y/3a) — F - (2V/3a) — F -8a =0
20,784y = 59, 96 F | Ay =2,885F|
|By =2,114F |

3. Direkt ersichtliche Nullstabe

Nullstiibe: 1, 20, 26, 28 ,30, 33, 35, 37

4. Stabkrifte 3, 11, 31 mit Ritterschnitts

a = 30°
D S31 Sin o
—® 511 ‘
§31 COS (v 3
\ 831 3l :

AR

Ay F F

— Xk =0 s31sina + s11 + 83 =0

(0,5)s31 + 511+ 53 =0 (%)
TXFy, =0 A, —2F — s3;cosax =0

2,885F — 2F = 53, - L3

2

Mgﬂ = 83 s31 = 1,021F

OYXMp =0 —83-6a—F-2v3a+ Ay - 4v/3a =0
—6asz — 3,46 Fa + 19,98Fa =0

—6ass + 16,52Fa =0 83 =2, 75F (k)

()& () (0,5)(1,021F) + s3, 4+ 2,75F = 0 s11 = —3,26



Technische Mechanik I Bachelorpriifung H 2016 Musterlosung

Stabkrafte mit Knotenschnittverfahren

(831 + S32) COS 7y
531 1 532

83 + S318iny S328iny + s4

v = 30°
F
TYXFy =0 (331+532)§=F
By = F — ¥3(1,021)F 532 = 0,133F|

— 2y =0 S4+ S328iny — S3 — s3ysiny =0
$4=2,75F 4 0,51F — 0,0665F |54 =3,1935F |

51 - o = 510 —XFy =0 510 — 511 =0 ‘810 = —3726F‘

Soo+ szacosB A 4 534
8 =30°
! —>2FH:0 534'(0,5)+S5:S4
S4q :55+534Sin5 TEFVIO 834'§+5222F
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Sgsin & ‘ 77777777777777 159
510 + S21 sin Of< £ o
Sgcos &
~—|
@ o = 30° ‘521 = 533 = 0,133F
£ =16,1°
sop Lol ' S99 + S21 COS &
—2Fy =0 S9 COSE = So1 Sin @ + S1g
59 = —(0,133)(%,5;);%0,3261? ‘59 _— 353F‘
112Xk, =0 SgSin & — S91 COS v = Sop

(—0,353sin(16,1)) + 0, 133F cos(30) = s35 | 522 = 1,037F |

fffffffff . 534
S99 + szacosa A !

(0%
/\

S5 + S34 8in o

Y
F

—YXFy =0 Sgusina+ s5 —s4 =0
S34- 0,44 = 3,1935F — s5

TYXFy =0 S99 + Szgcosa = F

LOSTE
s = 2, 189F



