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QUESTION 1
1.1 b & : .
at 100mm: a — o1 180 X 10° ... .......(1)¥ (inner cylinder)
b _
at 100mm :a + T (1 SRR -9 14

(1) +(2) : 2a= 180 x 10°
a=90 X105

b=1900 X 103V

b
at 200mm: oy =a + 0,22
. . 900x10°
=90X10°+ ————
0,2¢

or = 67,5 MPa v

b

at300mm: a + 032 - 0 oo e e e e s e s e e e (L)Y (outer cylinder)
b .
at200mm : a = o— = =200 % (1 LN ) 1’4

(1) —(2): 11,111b + 25b = 200 X 10°
b=5538 x 10%V

a= —61,538 X 103V

b

at 200mm: oz =a + 0,22
. . 5538Xx10°
= —61,538 X 10" + 022

og = 76,923 MPa v

Therefore the maximum pressure = 67,5 MPa v
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1.2

STRENGTH OF MATERIALS AND STRUCTURES N6

d
dd, =E(JH — U X ag)

r

=m (180 X 10° — 0,29 X 0)‘/

8d, =90x 10" m v

(2)
[13]

QUESTION 2

2.1

2.2

2.3

Consider stress limit:
M=0cXZ=180X10°X 1329 X 10 = 239,22 kNm v

_8M 8x239,22x10°

=— - v =119,61 kNm v
L= 4

-
Consider deflection limit:

384Ely 384X 200X 10° X 2742 X 107°x 0,011 _ _
w = = v’ = 180,972 kNmv
5L* 5 X 4%

The maximum allowed weight = total weight — own weight
w=119,61 X 10° — 74,8 X 9,81 v = 118,876 kNm v (7)
actual stress o, = 180 MPa v

_ 5wlL? 5X 119,61 X 10° x 4*

y = = v =727x103m v
384E] 384X 200X 10°x 2742 X 107

FL3?
V=
©  48EI

_ F x43 _
(7,27 -3)x1073v = — v
48 X 200 X 10% X 274,2 X 10~¢

F = 175,635 kNm v (3)
[13]
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QUESTION 3

3.1 F 60 x10° A
g, =—=————90o—+ =10,211 MPa v
A 5876x10°¢
Fab 40x10®x1Xx3
M = =

L <4

=30 kNm v

MY 30x10%®x0,15 _
o, = = —— v =56,0538 MPa v
I 80,28 X 10°¢

Gyoreom = 04 +0, = 10,211 + 56,0538 = 66,265 MPa v (tensile)v’

Orop = 04 — 0, = 10,211 — 56,0538 = 45,843 MPa v (compressive)v (9)
3.2
y
45,843 66,265
‘ 45,843 = v
x 300 —x
X
<[ x= 122,675 mm (from top)v
o,l\
o
@l
66,265 v
(4)
[13]
QUESTION 4
4.1 W = pgAl =2400X 9,81 X0,5XBX5X1=58860B=V v
pgh® 1000 x 9,81 X 52
F, = = = 122625 N v
2 2
h
Moments about the toe: V X x; +F,, X 3= W X x4
B 5 2B
588608 X 5‘/ + 122625 X 3 v’ = 588608 X 3 v
B=3227m v (6)
4.2 W~M =W X x, = 58860 X 3,227 X 0,667 X 3,227 = 408,627 kNm v
h 5 :
F~M =F,_X 3 = 122625 X 3 = 204,375 kNm v

W~M 408,627 . )
= =2Y(safe) =2 v

F~M 204,375

Copyright reserved Please turn over

FOS = (4)



-5-
STRENGTH OF MATERIALS AND STRUCTURES N6

MARKING GUIDELINE

T1570(E)(A8)T

4.3 V' = 588608 = 58860 X 3,227 = 189,941 kN v
ul 0,4 X 189,941 , v
FOS=—= - = 0,62 v (notsafe) <15 v
E, 122,625 (3)
[13]
QUESTION 5
5.1
0
c;,\h
K
BC
A 1
~
~
~
~
> 23777
~
N
A [ 1 Yg\
PEvaY,
-
-
-
-
-
-
-
-
-
C
(2)
5.2
MEMBER | MAGNITUDE | NATURE
OA 7,68 kN Strut
OB 13,73 kN Strut
OoC 13,73 kN v | Strut (7)
[9]
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QUESTION 6

6.1

6.2

6.3

6.4

6.5

mA.(d—n) = Ay, + 4,7,

T1570(E)(A8)T

15X 200 X 107%(0,6 —n)¥ = 0,5 X 0,08(n — 0,04)v + 0,2 X 0,5(n — 0,08)*v

n? 4+ 270n — 27600 =0
n=0,0791m v

0,0791

=0574m v

a

T
l,=d—-=06—
3

(4)

M=050,A1,=05x52X10°x 0,5 X 0,0791 X 0,574 = 58,964 kNm v

M=gAl,=140X 10° X 200 X 107 X 0,574 = 16,062 kNm v
Therefore maximum M = 16,062 kNm v'v

M=0,50.4,1,
16,062 X 10°® = 0,5 X g, X 0,5 X 0,0791 X 0,574 v

o.= 1,417 MPa v

2
M_= 0,504, e

2 .
=0,5X 1,417 X 10° X 0,5 X 0,0791 X 3 X 0,0791 v

M_=1,477 kNm v
M,=0A/(d—n)
=140 X 10° X 200 X 107%(0,6 — 0,0791)v

M, = 14,586 kNm v
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QUESTION 7
F 250

7.1 }voz—Hz—zzsm\/
w 10

7.2

7.3

7.4

Fry =wy, =10X31=310N v

n=v,+h=31+7=38m v

)
L= [y} -y8 =31 -25" =1833m ¥
. ——
2= *\J'I}"z? —y5 =+/382—-252=128618m v

ly=1,+1,=1833+28,61846948m v

v+l

Mo

31 +18,33 )
(—) =16992m v

-x1=yoln( )=25Xln

v, + 1, 38 + 28,618 __
X, = yyln =25XIn|—— | =24503m v

Xp =%y +%, =16992 + 24,503 = 41,494 m v

F, 350
Y3 =—2="—=35m v
w 10
M=n =7 ,

Iy = Vll‘a —y2 =352 — 257 = 24495 m v

ys +1 35 + 24,495 ,
x3=y°ln(13 3):25)([”(—):21’675"1 v

Yo 25
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QUESTION 8

8.1

8.2

8.3

8.4

8.5

T —— ——
(D% — d*%) 7(0,1% — 0,05%)

_m(D*—d*)e _m(0,1*—0,05%) X100 X 10°
° 32D 32X 0,1

= 9,204 kNm v

M, =05(M+T.)
9,204 =05(5+T,)v

T, = 13,408 kNm v

T =T2—M? =13,4082 — 52v = 12,441 kNm v

16DT, 16 X 0,1 X 13,408 X 10° )
= v’ =72,839 MPa v

T 12,441
Ta = =
1,15 1,15

= 10,818 kNm v

P =2nNT,=2m X 5X 10,818 = 339,854 kW v
(5x2)

TOTAL:
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