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QUESTION 1

Calculate power to be transmitted

1.1

Wab skx03x0s
L 0,8

5
ivf:

= 9375 Nm
W

W - (D4 - d*)oy  7(0,08*-0,074)85M _
e 32D B 32 x0,0s B

~ _ 1(0,08* - 0,074)65M
g 16 X 0,08

Te=27041 = 937,52-}3”3\/

=+2704,1* ~937,5% = 2536,30Nm N

= 2704,1Nm
W

™

Max Torque =2423,61 NmV

ifean 2423 .61
Gemid™ 1,13

= 7144 78sNm J

Power p 2T X200 x2144,788 _

4492 KW

Drywing 60 A
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1768,06 Nm
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QUESTION 2

2.1 Magnitude force F

P+ W F+5k
.‘é = = 9 = - -
o, 220k 4

198 =F + 5k y
F=1975MN Y

2.2 H-Section
F o L97sM

JT=— sAd=———=23235x10%m*
A SsM W
, kg
v 305 by 305 bv 198 —
- m
2.3 Actual stress in column
1,97sM

g = . = 78,249 MPa
25,24 1078 v
QUESTION 3

3.1 6k =300k X 2)+ (8k X 6 X 6/2
R=124kN

OR

6L = (330k X 4)+ (sk X 6 x )
L=224kN

OR

; v b I 2 -5z
M =02k X D-(sk X 2x-)= 432 k¥m
2

M= 28k X 9 - (gk X 4 x-) = 432 kNm
2

T1590(E)(A3)T

(3)

(3)

2
(8]

(THREE marks for any one)

(THREE marks for any one) (6)
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o~
nO

Depth and breadth of beam
B=0s5D1 & d=D- 0,150 = 0,850 1

g5 _m{d-n)_14o_ 15 (0 85D - ”)

Tr n 3 i N
17,5m = 15(0,85D —ndy

n= 0,390 y

. ., on 0,392 . ..

My =20:Bnl, = 432k =X &M X 0,5D X 0,392D X 0,710D J
0,108 = 0,141D%y

D =40,766=915mm N

B =4575mmy

QUESTION 4

4.1

4.2

Copyright reserved

Max tensile stress
F_ 200k
3,219 %10

= 62,13 MPa(T) W

Me—— =75 kNm
4 4 \’

My 7skx 0203z | i
o = e = ! = 324 393 MPa
SR B ¥ T v vt W

Tensile Stress Max

Trekspanning Mak

Position of NA

e

n=0pg

Vo =194 mm —m—
e Vanaf G+
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-0p-0g=—062,13M -324393M = 386,523 MPa (T)\/
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(9)

[15]

(6)

(2)
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QUESTION 5
51 Allowable length
wlf wl* 3ekx[* 283 xgl?
M o= + =
8 8 8 8

+ =4097,02¢L% .. (1)

M=0Z =120M x 4314 x10*=517,68 kNm

n 517,68k = 4097,029LF
f L=+126355=11241m 4

W
\/

W

Ae Swit . SwiLé L 5% 30k« L} 5%x283xgxlLt
e 38487 T 384E1 250 384~ 200G = 788 x 10-° 3IB4E]
1 150kx1® 13831150°
o ZRo Ze4Er ¢ 3maEr
1 _ . ]
T =2479x 1075 x I + 2,294 x 1077 x L?
e 5o \/
* 3 1 11 Ty
L= = - = 11,333 m
. J&7711193x Lo~ ?

Use the length = 11,241 mvy (12)
5.2 Max slope
O wlE Il 300k x 11,2413 233g x 11,241%
=+ = — —
o 24F1 ' 2aE] T 24 2006 = 738 x 1078 24F] W
e F=0011+1043% 107"
= 0,012 Bad (3)
[15]
QUESTION 6
6.1 Outside diameter
F 1M
pi=— == = 56,588 MPa
A Mfaags
I 8,15 N
o ol ngn L0 I SN 5
dy, = 150 Tp = 56538M = 4 + RREE l{l)\/
5
e = —1200 = 4 — 2
vH oisE By
-83412m = 24

56,5880 = —31,706M + 24,4443

B
d, =D C‘o-"‘—@:u—?'g}z\/
P
W D= ljl”‘? = 250 mm
43176 N

(8)
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6.2

6.3

Downloaded from wva /NG PHEFMATERIALS AND STRUCTURES N6

Longitudinal stress
p;d* 58,538M x 0,152

iy =

ST DT 42T T3 - 0157

= E
313;&\/\/

Strainat D

Ty —Yom 1203
= == =6x107¢
E 2006 Yy

1y

QUESTION 7

7.1

7.2

Position of RGR

il

R
=

r"p
>
i
<
=
X
L2

L2
i
o
3]
L
tn

n
%3]
s

M
b

=
e

et
i

-
e
[

=W, xS % 1 =2354
Eill 1;‘:3"%1 \/

Wox, = Wy x 1,3 = 55092,96 +

ZH”’TH = 7863898 ¥m

= 1608 e 4 i1 e From i
525“'3‘:: - 387,124 = 412,878 mm——

2 ’ “ Vanaf G+

Depth of water

E 1,6
X = e=-————0._-€3:”m\/

Y4 Z m o= Zh m

F7e952 = 05 + g Fim = 73636,96
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QUESTION 8

8.1 Length of rope on ground:
208
f?,iﬁ}. = 3”‘3‘;5 }3 = 136 lb CHP m \/‘\/
sin60% = 2 a7 = 153,8465in 500 = 133,935 m
¥s W

Len {g'r}g O ¢ errga

=180~ 133,235 = 26,765 m
Lengie op grond

W (6)

8.2 Height of tower

con Vo - -
coséDY == . v = 153846 x cos 80°% = 75,923 m

‘-‘/,-5 <R Lo L4 \/\/
= = 153,346 — 76,923 = 76923 m
gte v (3)
8.3 Max tension in rope
Feomen = W, = 130k x 76,923 = 10 &V + (1)
[10]

TOTAL: 100
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