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STRENGTH OF MATERIALS AND STRUCTURES N6

QUESTION 1
11 at200mm'a+i—25><106 (v
. 0,22 - wEw o wEw mEmow
b 6 v
atZOOmm:a—Wz—S x 10° ...... (2)

(1) +(2): 2a=20x10°
a=10x10°%v

b =600 x 103 v

b
at300 mm : op = a+w
10 x 10° 600 x 103
B 0,32

or = 16,667 MPa v/

1.2 at300 mm : o —a—i
R 0,32
_ 10 106 800 X 10°
B 0,32

oy = 3,333 MPa ¥’ (compressive) v/

1.3

oy = 0 where: a — 0

D_J%:

600 x 103

10 x 106 —
D%

D, = 244,949 mm v
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14 b

at300 mm : a + 03z = 16,667 x 10° ..........(1) ¥V
£300 b 65 x 106 (2) v
A —— = X
a mm : a 032
(D +(2): 2a = —48,333 x 10°
a=-24167 x 10° v
b=3,675%x10° v
] b
atD : a+ e =0
3,675 x 10°
—24,167 X 10®* + ———=0
D2
D =3899mm v
QUESTION 2
2.1 Frg 6000
_ e— T e— /

Vg " 20 150 m
ya=yg—h=150—6=144m v

2.2 Yo=ys—d=144—4=140m v

STRENGTH OF MATERIALS AND STRUCTURES N6

2, = |y? —y2 =+/1442 — 1402 = 33,705 m v

oy = /yg — y2 =4/150% — 1402 = 53,852 m v’

’BT :‘€A+‘€B :87,556m‘/
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2.3 F,. = wf, = 40 X 33,705 = 1 348,184 N v/

E,;, = Fracosa = 5760 X cos 30 = 4988,306 N v/

F,y = Fyy + Fye = 6336,49 N v/
2.4 Fye = wy, = 40 X 140 = 5600 N = Fyy, v/

_ Fug 5600

= = = /
Fra sinf sin 30 11200 N
QUESTION 3
3.1 wet wedx?
A= 1, Wi Xty
8EI 6EI

10 x 103 x 2,5* 10x103x2,53%x 1,5

= +
8 x200x 10° x [ 6 X200 x 10° x [
_ 439,453 x 107° v

A=
1 i
A FI*  20x10°x4°  2133x107° y
27 3El T 3x200x109x1 i
AT: Al + Az
439,453 x 107° 2,133 x 1076
11 x 1073 = + v
i i
I =233,89x 10" ¢m* v
/= n(D* — d*)
B 64
m((2d)* — d*
233,89 x 1076 = (2d) ) v

64

d = 133,502 mm v
D = 267,004 mm v
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3.2 For I = 233,89 X 107% m* select 305 x 305 X 118 kg/m v/ (1)
3.3 wé?
M=FL+ T
10 x 103 x 2,52
=20x103 x4+ > v
M =111,25kNm v’
_M_11125x10°
=7 1755 %x 106 7 A
(3)
[12]
QUESTION 4

4.1 Ao n(D?—d?) m(3%? —2,5%)

= 2v
2 2 2,16 m

W = pgAh = 2500 % 9,81 x 2,16 X 15 = 794,553 kN v/

W 794,553 x 103
O-D = — =

A 2,16

= 367,875 kPa (compressive) v’
(3)

4.2 [ = n(D*—d*) m(3*-2,5%)

= tv
ol ol 2,059 m

M=Fxe=60x103x7,5=450KkNm v

MY 450 X 10° X 1,5
=TT T 2.059

= 327,892 kPa v
3)

4.3 Omax = 04 + 0p = 695,767 kPa v' (compressive) v/

Omin = 04 — 0p = 39,983 kPa v’ (compressive) v’
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4.4

STRENGTH OF MATERIALS AND STRUCTURES N6

oy X1 367,875%10° X 2,059

Y, = T 150 < 10° = 1,683 m (from the centroid) v/

Y = 1,683 + 1,5 = 3,183 mm (outside the profile) v’

OR

695,767 39,983

— v
X x—3

x = 3,183 mm (outside the profile) v/
(2)
[12]

QUESTION 5

5.1

W, = pgA€ = 2200 x9,81x0,5%X5xbx1=53955bKkN v
W, = pgA€ = 2200 X 9,81 x 2x 5% 1 =215,82kN v

V=W, + W, = 53,955b + 215,82 kN v’

vV 6Ve
O-max:§+? -——-v

vV  6Ve

.2 v
Omin B~ B2 (2)

2V
(1) + (2): 107,91 + 35,97 = = v

2(53,955b +21582) ,

143,88 =
2+Db
143,88 X (2 + b) = 2(53,955b + 215,82) v

b=4mv andB=4+2=6mVv
(10)
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5.2 V = 53,955b + 215,82 = 53,955 X 4 + 215,82 = 431,64 KN v

S B g194kpav
%a=p~ e MO

Op = Omax — Og = 107,91 — 71,94 v = 35,97 kPa v
(4)

[14]
QUESTION 6
6.1 Wy  3x10° ,
i \/
A= = 1g75x105 oM
(2)
6.2 WL —-+¢ 2,5%x10°(4-0,8
8 8
M 1 x 10°
= = = —6 3 v
2= oxn " Toox10s x5 2000 10Tm
lighest I — beam is 533 x 210 x 92,5 kg/m v/
(3)
6.3 £=bxn+0,075(n—1) =0,2093 x5+ 0,075 x4 =1,3465m v
The given base plate dimension of 1,2 m is not sufficient and must be changed
to 1,3465 m v
(2)
6.4 W(L -1 2,5 x 10°(4 — 1,3465
M = ( ) = ( ) = 829,219 kNm v’
8 8
7= M _ 829,219 x 103 — 820219 x 10-5 m? v
Toxn 100x106x10 - m
lighest I — beam is 406 x 178 x 53,8 kg/m v/ (3)
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6.5 M 1x10°

- - — 96,339 MPa v
T 7 xn 2076 x 106 x5 a

M 829,219 x10°
T Zxn 927,4x1076x 10

OB = 89,413 MPa v

QUESTION 7

7.1 ﬁ_m(d—n)

o, n
138 _15(06-n)
6 n
23n=9—-15n v
n=0237m v
7.2 n 0,237

I =d—n=06-——"=0521m v
a 3 3 m

M = 0g,A4l, =138 X 106 x 2 x 1072 x 0,521 = 143,811 kNm v/

7.3 _FL wL?
4 8

60 X 4 w X 42

143,811 = 2 v + 8 v

w = 41,905 kN/m v/

7.4 M = 0,50,4,1,
143,811 x 103 = 0,5 x 6 X 10° X b x 0,237 X 0,521 v’
b= 0388m v
7.5

2
M. = 0,50.A, §n

2
=0,5X% 6% 10° x 0,388 x 0,237 X 3 x 0,237 v
M, = 43,579 KkNm v

7.6 M, = o,A;,(d —n)
=138 x10°x 2 x 1073(0,6 — 0,237) v
M, = 100,232 kNm v
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QUESTION 8

8.1
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8.2 1
4
2,7 2,7 v
i8 1 4.8 v 3
8 v
6
3 MEMBER | MAGNITUDE NATURE
OA (2-3) 9kN v Strut
1,5 v OB (3-4) 162 kN v Strut
5 0C (1-4) 162kN v | Strut
(7)
[11]
TOTAL: 100
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