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STRENGTH OF MATERIALS AND STRUCTURES N6

QUESTION 1
11 at80mm :a — = —54 x 10° (v
. 0,082 - saw wEw wmmow
b
at 120mm : a + =0 e .. (2)V

0,122

(1) — (2) : 156,25b — 69,444b = —54 x 10°
b = 239,262 x 103 v
a=-16,615x 10V

b
at80mm: og =a+ 0,082
16615 x 10 239,262 x 103
T TROE X AT T 082
or = 20,769 MPa v (5)

1.2 W =pxA=20,769 x 10° x m X 0,04> = 104,398 kNv’

W 104,398 X 103

=== = 10641,951 kgv’
m=y 9,81 g 2)
1.3 __pd® _20769x10°x008% o
LT D2 gz~ 0122 —0,082 - @ 2)

14 (05 —9 X 0g) —54 x 106 — 0,29 x 20,769 x 10
= = v = —300,115 x 10~6v'
€ E 200 x 10° (2)
15 Ad=¢exd=—300115x 105 x 0,08v = 24,009 X 10~6 mv’ (2)

[13]
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STRENGTH OF MATERIALS AND STRUCTURES N6
QUESTION 2
2.1 Consider the deflection limit
wif w3 xl
A Wh X
8EI 6EI
10 x 103 x 4* 10 x 103 x 43 x 3
0,013 = + v
8x200x10°x1  6x200x10°x]
I = 246,154 x 107® m*v’
Select 457 x 191 x 67,1 kg/mv
Consider the stress limit
wi? 10 x 103 x 42
2 2
M 80 x103
Z=—=————=2888,889 x 107 m3v
s 90 x 10° ’ m
Select 406 X 178 x 53,8 kg/mv’
Correct profile = 457 x 191 x 67,1 kg/mv’
This profile will satisfy both limitsv’ (8)
2.2 wlt 13 x1
A= 21 +W 1 X0
8EI 6E]
B 10 x 103 x 4* N 10 X 103 x 43 x 3
"~ 8x200x10%%294,1%x10°6 " 6 x 200 x 10° x 294,1 x 106
A= 10,88 mmv
M 80 x 103
=—=————v=61,681 MPav
777 T 1297x10°¢ ¢ (4)
[12]
QUESTION 3
3.1 _F__180x10°
4T 4T 2x1,787x102 “ 2)
3.2 wl? 2% 137,34 x 42
M = = = 2,197 kNmv’
2 2
MY 2,197 x 103 x 0,0241 ]
Opmin = = 530 1017 x10-9 = 26,0365 MPav (tensile)v
MY 2,197 x 103 x 0,0559 ]
Opmax =~ =53 1017 X 10-5 = 60,392 MPav' (compressive)¥ (5)
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3.3 Omax = 04 + 0 = 50,364 + 26,0365 = 76,4 MPa v (tensile)v
Omax = 04 — 0p = 50,364 — 60,392 = 10,028 MPa v (compressive)¥

34 X 80 — x v
76,4 10,028

= 70,7 mm from the topv’

76,4
707
N
AL
10,028
QUESTION 4
4.1 W, = pgAl = 2200 X 9,81 X 0,5 X 4 X y X 1 = 43,164y kNv’

W, = pgAl = 2200 X 9,81 X 1,5 X 4 x 1 = 129,492 kNv’
V=W, +W, = 43,164y + 129,492 kN v/

V  6Ve
Omax =§+? -——v
vV  6le

2V
(1) + (2): 91,342 + 38,15 = F‘/

2(43,164y + 129,492) %

1,5+y
129,492 x (1,5 + y) = 2(43,164y + 129,492)v
y=15mvandB=15+15=3m v

129,492 =

4.2 V = 43,164y + 129,492 = 43,164 X 1,5 + 129,492 = 194,238 kNv’
V194,238
O =5 =——5— = 64,746 kPav

Op = Omax — Og = 91,342 — 64,746 v = 26,596 kPav’
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(4)

(4)
[15]

(10)

(4)
[14]
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STRENGTH OF MATERIALS AND STRUCTURES N6
QUESTION 5
5.1
AN
True length \\\
of backstay
\ Side view
C}\\ AB) 1 ;
A N
. N
- I
C} }g \/\: } v~ Top view
[\‘:ntgtthruoi/ > /"\’/&‘“ True length of legs
backstay ,/
- Not true length of legs
B
ér 4)
5.2
)
5.3 MEMBER MAGNITUDE NATURE
oC 33,3kN + TIE
OA 27,4kN / STRUTY
OB 27,4kN / STRUT /
3)
[12]
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QUESTION 6
6.1 s m(d —n)
o, n

140 _15008-mn)

7 n
n = 0,343 mv (2)
6.2 M =0,50,4,1, =0,5x 7 x 10° x 0,35 x 0,343 X 0,686v = 288 kNmv’ (2)
6.3 M = g,Aql,

288 x 103 = 140 x 10° x A, x 0,686v
A, =3x1073m? v
Select 203 x 102 x 25.3 kg/mv’ (3)
6.4 M = 0,Aql,
288 x 103 = 0, X 3,226 X 1073 X 0,686V
o, = 130,192 MPav (2)

2
6.5 Mc = O,SO'CAcgn

2
=0,5%7x10°x 0,35 X 0,343 x 3 X 0,343V
M, =96 kNmv
M, = UsAs(d - Tl)

= 130,192 x 10° x 3,226 x 107%(0,8 — 0,343)v

M, =192 kNm v (4)
[13]
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QUESTION 7
7.1 - p
L—x Jd+h
X _ 8
130 —x |12

x = 58,434 mv’

7.2 ; _wxf_12><58,4342_256087kN/
H= 2d — 2X8 - ’

F,, = wx, = 12 X 71,566 = 858,796 kNv’

Fr, = |FZ+ FZ =./2560,87% + 858,796% = 2701,0342 kNv’

7.3 F,, = Fy tan8 = 2560,87 X tan 40 = 2148,825 kNv’
R = F,, + Fy, = 858,796 + 2148,825 = 3007,621 kNv'
7.4 x; = 80 — 58,434 = 21,566 mv'

Fy3 = wx; = 12 X 21,566 = 258,796 kNv'

Frs = |F2 + F2, = /2560,872 + 258,786% = 2573,914 kNv'
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(2)

3)

(2)

3)
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QUESTION 8
8.1 Tuit 200
= = —= \/
T FOS 2 50 MPa
_ n(D*—d"r  m(0,1* —0,075*) x 50 x 10°
e 16D B 16 X 0,1
T, =+/T? 4+ M2

6711,166 = \/(T)? + (3T)2v
T = 2122,257 Nmv’
M = 6366,771 Nmv’
8.2 M, =05M+T,)
= 0,5(6366,771 + 6711,166)
M, = 6538,968 Nmv’

_ 32xM,xD _ 32x6538968x0,1
O T Tx (D —d*)  mx (0,1 — 0,075%)

8.3 D*—d* 0,1*-0,075*

3 — = = -6y
d D 01 683,59375 x 10

v =97,434 MPav

v =6711,166 Nmv’

(6)

3)

(2)
[11]

TOTAL: 100
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