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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 5 260695 % 10° —5625%10%) , N
Tty = & ™ B = 39,0625 % 10° — RE = 53, 125MPa v (6)
1.2 b .
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= —36232 x 10°%/
B ) . (2449 x10%) , ;
Ttimaze — & hwaz —36,232 X 10° T aAaaz v =—87,464MPa v
,2e LA (6)
1.3 Dy
Jd, -=—,é;fa‘y — 3 Xy
0.2 i . ;
= e (53125 X 107 — 0,3 X 25 X 107}
200 x 107
Gy = 4,5625 X 107 m v (1)
D
1.4 &d, =—:¢f’rr»— 9o )
0.2 ; - -
= {—97,464 X 107 - 03 X 25X 'i{}"’}
240 = 107
8d, = —1,04964 % 10 % m v/ (1)
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1.5 Ad =dd, — &d,
=45625 X ii}“ (—1,04964 X 107%)
Ad =0,151 x 107 %m +

(1)

[15]
QUESTION 2
2.1 _ Cwl? ; . 521.892X 5% > ,
M= Fl4— =10 % 10° + ———— /= 38 524 kNm
2 2 (2)
2.2 MY, 36524x10° x52x107% . A
T = = —— y = 124,77 MPa{tensile}V
1 15,222 X 107°
MY, 36524 xX10°x98x107° , : A
o= = - V= 235,143M Palcompressive )V
° g 15222 x 1078 (4)
2.8 FI% 10X 10° x 3% , .
v, = X le= e 5 2= 29562 K 10T W
2T 7 2% 200x 109X 15222 X 1078
wi? 521,892 x 5° Fo .
Y, = = : v=35371L X107 m v

6EF 6 200 X 10% X 15222 X 1076

Vo=V, +¥, =33133 X 107 ¥m

QUESTION 3

3.1 7{D*—=d*}y w(27—-19%) y
4= = - =0.306m v

.
e

W = pgdh = 7500 X 9,81 X 0,306 X 30 = 675, 41SkN

W &75419 ot
= = 2 207 M Paf umpre‘:sgz»e}*’

Fgy = —
24 0,306

3.2 a(D*—d*) a(2%-19%) L
I= = - = 145686 X 107 m v
64 64
Fe¥ 30X10°%15X1 ,
o, = = — = 3,088BMPa v
‘ f 145,686 X 1077
3.3 Tppge = Tz + 0y = 2,204 + 3,0888v=75298MPa (compressive)y

G =0, —a, =2,204 — 3,0888V=0,885MPa (tensile)V

3.4 g, 1 2,204 X 10%X% 145,686 x 107° | ,
¥, = — = v=0,714m v
- Fxa 30x 108 ¢ 15
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3.5
0.885 MPav
>
5.298 MPa+/

QUESTION 4
4.1 W, = pgAl = 2100 X 9,81 X 4 X 2 X 1 = 164,308kN

W, = pgAl = 2100 X 9.8L X 4 X3 X 1 = 247,212kN ~

W, = pgAl = 1000 X 9,81 X 4% 1 X 1 =3924kN +

V=W, + W, + W, = 451,26kN v
4.2 pgh® 1000 X %81 x 47 o

F,=—F—= ~ = 78,48KkN ¥

\‘}’1 3 4 .

F—-M=F X==7848 X == 104,64kNm +

1.‘:_1 = b
4.3 W, = 164,308 X 1 = 164,808kNm v

Whx, = 247,212 X 4 = 988,848kNm V

W,x, = 39,24 X 4 = 156,96kNm

? W—M=Wx, +Wox,+ Wx, =1310,616kNm

]
4.4 LW —H 1310616 ,

FOS = — = V= 12,525 v

YF—M 104,64

4.5 uV 04 X 451,26

FOS =i mem L =233

F 78,48
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QUESTION 5
A [ . )
5 §{£ 2,5 % 10% + 150 x 10% | o,
R R TR TR
5.2 W{L—1) 25x10%(364—038) , L
M= = =887 5&Nm 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

H
3 1.3 2 [ =2 4 {
o= |vg=yi =4 160° =153 = 46,8Lm V

=y = 82,024m v

(4)
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6.3 Yy Ly /157 + 35214
Xg = \:&m( = A}“ 153 X in i-——-——————————) =3491m v
Vo 153
Cvs iy 160+ 468
Xg= vylni- ) =153 % 4’;};( — ‘t 46,108m v
Yo oo , 53
Xp = xy+ x5 = 81L018m v

6.4 F.=wl, =125 X 35214 = 880,35N
Foe = Frycosa = 3925 X cos 60 = 1962,5N

o =F,. + F. = 2842,85N v

W

6.5 Fy, = wy, = 25% 153 = 3825N = F,_+/

F Foe 3825 4070,5N
- e~ SN, ... g‘ i
¢ gin@  sin70 N v

QUESTION 7
7.1 Take moments abeut R bearing:

Ay X1=2600%07+1962x02+600X1x05
R, =25124N V

Take moments about L bearing:

Ry X1=2600X03+1962X0,53+6800X1X05

Ry = 2649,6N +

7.2 M=25124%03—600x0,3 X 0,15vV=72672Nm +

7.3 T = (T, —T.jr = {2000 — 60010,2V= 280Nm v
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7.4 M, =05(m+ME T T'Q} =05 (?2-6_.}"’2 + /726,722 + 2;803) = 752,758Nm

¥

752,758 =

X d¥ X 65X 10°%
¥
2

(93]

d =49 % 10 %m v

(3)

7.5 (D% — d*)
M =———

: 32D

7 X [D* - (0,6)%]
32D

752,758 =

7 % {0,8704D%) |
752,758 = ~
32D

D =51366%X107%mV

d=3082x107m V

7.6 ) dZ—(p*—d?) 49%— (51,366 — 30,827/
% saving = — — L - FrE = 29,5% v
dz Y

(2)
[16]

TOTAL: 100
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