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QUESTION 1

(8)

1.2 Force in backstay = 11,3758 5
Force in legs = 20,48 kN each V& (2)
[10]
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QUESTION 2

3 o
21 af 180 mm tad 51T 18w 10f ... ... ... (VS

B

0,23

at 200 mm 1 a+ ) SUNUPRROUTRNRNION ¢ . £

(1) - (2): 44,444b — 255 = 48 x 10%
b= 2,469 x 105
a=—61714 x 1055

1,

b
0,15%

af 150 mm: Cuypmgs = X —

2,469 x 108

= —41714x 108 - ik
0,155

Gope= —171,429MPa (tensiley T

2.2 171 436 % - NI
! Toin 71,428 w105+ ) J—
Trtmax = wo = - = 57,143MPa
Hmax SF 3 2 Vg

3

iﬂ
at 180 mm 1 a— -
3,154

= -57443 x 105 ..........3¥5

o FF ot
@280 mm i g+ ——— = T oo BI V2
0,28%

{(1)— (2): —444445 — 12,755 = —57,143 x 10¢

b= 999,0114 x 1037

gt 1530mm: gr=a+

0,15%

9990114 x 10°

0,153

= —12,746 x 1o* +

gp= 31,658MPn VI
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QUESTION 3

3.1 TD* 7 x 0,23V

{=

= 137,366 x 10~ 6m4¥=

T1490(E)( AT

64 4

N 45 % 10% x 335 1474 % 10-3 <

"mex T 3ET T 3% 200 % 10° X 137 366 X 10=F © 1T e
05 . FL® FI1® Fp3

max ™ 3p7 F 3 3E X ir
1474 x 152 Fx3d N F w28 N F %22 1
S i x 10 = - - — - - J
v FX2747x10° 3 X 2747 x10° 2% 2747 x 10°
14,74 x 1075 = 3,276 x 1077F = + 9,708 x 10~° Fy5 + 7,281 x 10-F v
F = 29,629kN 5

3.3 M=FxLl+Fxl=29633x10% X 3+29,633 x 10% x 2 VT = 148.165kNm v

MxY 148165 x 10% x 0,115 =
I 137,677 = 1078

= 123,761MPa v

QUESTION 4

4.1 GiVy +az¥e Bx107¥x002+8x107% % 0,12

Y. =
ar 16 x 10~ L5
Y. =0,07m +iF aend Y. =0,13m
, hd? . 0,2x004° _ N e
4.2 Ly = tab* = 1 Bx10%x 005~ = 21,1 x 10 8m¥=
iz 12
Bd® . 005x0,16% o i
[z=—dah? = 8% 107 x 0,057 = 37,1 x 10~ 5me
1z 12
Iy =1 +1; =211 x107% + 37,1 x 1075 = 58,2 x 10~ 6mov.
4.3
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Fe¥. 50 x10° x 0,37 x 0,07

o 532 x10-¢ 251Mpaensile)y
Fe¥, S0x108=037%x0,13 .
Yoe = - = = 41,323Mvalcompressivey Vs
B 552 % 1078 323Mpalcompressive)

Gre = Op + 0, = 3,125 + 22,251 = 25376 Paltensile) Vo

Tre = Op — Oy, = 3,125 — 41,323 = 38,198MPafcompressive) ¥o

QUESTION 5

5.1

52

5.3

5.4

55

H

W, = pgAl =2000% 981 % 2% 6 X 1 =235 44kN 5
W, = pgAl =2000x 3,81 K 05 X3 X6 X 1 =176,58kN 35
Ve = W, + Wy = 412,02&N 55

Wox, = 235,44 x 4 = 941 76ikNm 57

|

2]
bad

VoeVe 41202 6x41202 % 0214 e, -
Tz =5+ B + - — = 103,565kPq
: 3 GENES
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QUESTION 6

6.1 F.= o4 =500x10% x 0,62 = 130kN S5

Wr = F, + W, + W, = 180 + 20 + 29 = 220kN ¥

= [og

Vo fELTY = . =
% I A £
4 K

6.2 L1 1128-0¢

t= e = e = 0,373m VT
2 J 2T

6.3 1 - sin 8y 150 (1 ~ sin 307

= =1,274m v
1600 % 9,81 \1 + sin 3:9) !

QUESTION 7

7.1 7. wmid-mn)
g,  n

115 15(0,6 - n)
5 g

73n =9 —15n ¥

n = 0,237m =

, R 0,237\ =
72 M, = 0504, (a —3)=05x5x10%x 04 x 0,237 (ﬂ,é -—3 )«f
M,=123,477kNm &
7.3 Y wl®  FL
M= o
8 %

7.4 o.d: = 0504,
115% 4, = (5 x 5% 0,4 x 6,237 V&

4= 2,0609 x 107 3m =¥
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7.5 7d? 70,0252 o
| 2 = 4909 x 10-*m=/"

s

A; 2,0609x 1073

Ay 4909 x 104y =

8.1 Px112 150x10°x 1,12 -
== — = 2673,803Nm ¥
2n i 2rxlo

8.2

Fab 7800 x 04 0.6

M= = = 1872Nm ¥
L 1
8.3 i frz 3 2sz ;‘;[“3 = 032 L 1872255 = 20 Qear =
g =ofT2 4+ M2 = N {2673,8032 + lu?s“jy 1= 32639860 m v
8.4 M, =05 (M +4JT2 ¢ M:) = 0,5(1872 + 3263,986)W5 = 2567,0934m =

8.5 md ¥

o

consider shear stress: - =1,
16
TXxd®x45x10%5 o
=3263,986 W

16
d=71752 x 10~ %m =

s
TR
-

consider bending stress: = &,
T xd¥% 60 x 108 ; o

e = 2567,993 W

d =75825x 107%m R

minimum diameter: d = 75825 x 107%3m Yo

8.6 16T, 16x 3263,986 4

e
{

= 3R 1M B o
wa: T A5aEx 0757 = 381314 Pav
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