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QUESTION 1
1.1 b ) ;
at200mm:a+— =25 X 10% . .. (1)
0,2 '
. b .
at20mm:0 + 5138 = 0 e ern e (2 1y

B b o695 w 105 L0625 X 10 . N
Tttmig = & B = 39,0625 % 10° — RE = 53, 125MPa (6)
1.2 - .
at200mm 1 a + e = 25X 10° RGN
b .
at260mm: o+ — ={... {21
0,26- )
(1) =(2):25b - 14,793k = 25 X 10°
b= 2,449 X 10%v
a= —34,232 x 10°%/
B ) . (2449 x10%) , ;
Ttimaze — & hwaz —36,232 X 10° T aAaaz v =—87,464MPa v
L2 LA (6)
1.3 Do
Jd, -=—,é;fa‘y — 3 Xy
0,2 X . ;
= - (53,125 X 10°% — 0,3 X 25 X 10%}
200 x 107
Gy = 4,5625 X 107 m v (1)
D
1.4 &d, =—:¢f’rr»— 3% o)
0.2 . - -
=— (97,464 X 10% — 0,3 X 25 X 10%)
2480 < 107
8d, = —1,04964 % 10 % m v/ (1)
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1.5 ad=dd, — dd,

45625 X 1075 — (— 1,04964 X 107%)
0,451 x 107 %m )

[15]

Ad

QUESTION 2

2.1 _ Swlt .3, 521.892X5% > ,
M=Fl+—=10%10° + ———— V= 36,524kNm
2 2 (2)

2.2 MY, 36524x10% x52x107% . L
Ty = = vy = 124,77MPaltensile)v

s ! 15,222 x 107°
MY, 36524 xX10°x98x107° , : A
o= = - - V= 235,143M Palcompressive )V
° g 15222 x 1078 (4)
2.4 FlI? 10 % 10° % 32 . L
v, = ¥ i, = - . — e 5 2= 29562 K 10T W
2T 7 2% 200x 109X 15222 X 1078
wi? 521,892 x 5° Fo .
¥y = e = = —3 - = V=3571X107m v
= BEF 86X 200X 10%x 15222 X 10
Y. =Y, +¥, =33,133 x 107%m v (5)

[11]
QUESTION 3

3.1 a(D*—-d*y =(2°-19%) 2
4= = - =0.306m v

W = pgdh = 7500 x 9,81 X 0,306 X 30 = 675,41GkN v

W 675419 :
F¥ o ; o i
Op = — = ———— = 2207 ?a{ compressive )V

A 2,306

3.2 a(D*—d*) a(2%-19%) L
I= = - = 145686 X107 m v
B -t
Fe¥ 30 xX10°x1b5x1 ,
oy, = = — v = 3,0888MPa v
I 145,686 X 1077

3)

3.3 Opnaw = Tz + 0y = 2,204+ 3,0888v=75298MPa (compressivelV

T = 0, — 0, = 2,204 — 3,0888V=0,885MPa (tensilelv

(4)

3.4 gy X1 2,204% 10% %X 145886 X 107° ,
o= = - — v=0,714m + @)
" Fxe 30X 108 15
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3.5
0.885 MPav
>
5.298 MPa+/ (2)
[14]
QUESTION 4
4.1 W, = pgAl = 2100 X 9,81 X 4 X 2 X 1 = 164,308kN
W, = pgAl =2100 X 9,81 X 4 X3 X 1= 247,212kN
W, = pgAl = 1000 X 9,81 X 4% 1 X 1 =3924kN +
V=W, + W, + Wy = 45L,26kN v (4)
4.2 pgh® 1000 X %81 x 47 o
F,=—= ~ = 78,48kN ¥
N F oM = %= 7848 % o= 10464kNm ¥
F - = W= 78 = 104 AN
L;, 3 78, }{33 odaNm oy (3)
4.3 W,x, = 164,808 X 1 = 164,808kNm
Whx, = 247,212 X 4 = 988,848kNm V
Wix, = 39,24 % 4 = 156,96kNm ~/
;<-—~?‘,:s'~—*--’»*«?-@»’:: &l W
ZEV M=Wix, + Wy, + Wox, = 1310,6168Nm v (4)
4.4 cos WM 1310616 , 12595 ¢
] = = V= 12,52 -y
YF—M 10464 “ (2)
4.5 @V 04X 45126
FOS = = /= 2,3
F 78,48

(2)
[15]
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QUESTION 5
A [ . )
5 §{£ 2,5 % 10% + 150 x 10% | o,
PR T moxae Y
5.2 W{L—1) 25x10%(364—038) , o
M= = V=887 5kNm v (2)
3 8
5.3 M 8875x 108 | .
Z= = = 2218,75 X 107%m%/
agxn 100 x 10 x 4
lighest I — beam is 533X210X101 kg/m (3)
5.4 I=bxn+0075(n—1) = 0,2101 X 4+ 0,075 X 3v= 1,065m (2)
5.5 W{L—1) 2,5x10%(3,64— 1,065} . o
M= — = — v =804563kNm v (2)
bl &
5.6 M 504,563 x 10% o3
Z= = —— /= 502,85 X 10 %m?y
gxn 100x 105 x 184
lighest I — beaim is 305X165X40,5 kg/m 3)
[14]
QUESTION 6
6.1 F.z 4000
Ty T e T e T PO Y
s w 25 )
Yi=Y¥3— A =160—-3=157m V
Fo, =wy, = 25X 157 = 3925N (3)
6.2 Vv, =v,—d =157 —4 = 153m v
—_—
Iy = «,37; —v§ =+/157% — 153% = 35214m v

4 P ” F o w2 D2 - W
‘{8 = ?}’g - }3@ =4 160° —~ 153 = 4\6,3%@% 4

=y = 82,024m v

(4)
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6.3

vy, 1

L iva iy . (157 +35214
X4 = valn =133 XKin|——————1=34%91Im v
A o )
Ve . 153
5 f}"’s ‘!" 55"' . Eﬁa "L 46‘181} .
X5 = wyin ) = 153 X fi‘i( ‘f = 46,108m
Yo o , 153 s
Xp = Xy +xp= 8L018m v

(3)
6.4 F., =wl, =25 X 35214 = 880,35V v

Foa = Fracosa = 3925 X cos 60 = 1962,5N +

T =
7oAy,

= 2842,85N v

o PR g (3)
6.5 Fu, =wy, =25% 153 = 3825N =F,_+/
By =2 23925 oo0sn v
., = = = SN v
" 3in@  sin70 P
(2)
[15]
QUESTION 7
7.1 Take moments abeut R bearing:
Ay X1=2600%07+1962x02+600X1x05
R, =2512,4N V
Take moments about L bearing:
Ry X1=2600X03+1962X0,53+6800X1X05
Ry = 2649,6N )
7.2 M= 25124 X 0,3 —600%0,3 X 0,15v¥=72872Nm +
(2)
7.3 T = (T, — To)r = (2000 — 600)0,2v= 280Nm v
(2)
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74 M,=05(M+MTHT7) = 05(72672+ 726727 + 280%) = 752758Nm
. T 30‘
T

752,758 =

(93]

d =49 % 10 %m v

7.5 - {(D* —d*%)
32D
7 X [D* - (0,6)%]

T X d¥x65x10°%
2

752,758 =

752,758 =

32D

%
- ¥
32D

T % (0,8704D%) |

D =51366 X 107°m v

d=30382x10"3m

7.6

% saving =

Copyright reserved

d2 = (0% —d?)

v

49% — (51,366% — 30,823

e
a3

492

=29,5% v

TOTAL:

(3)

(2)
[16]

100



