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MARKING GUIDELINE -2-

STRENGTH OF MATERIALS AND STRUCTURES N6

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 _

Drywing 60 A
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1768,06 Nm
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MARKING GUIDELINE -3-
STRENGTH OF MATERIALS AND STRUCTURES N6

QUESTION 2

2.1 Magnitude force F

P+ W F+5k
.‘é = = 9 = - -
o, 220k 4

1,98M =F + 5k
F=1975MN Y
2.2 H-Section

Fooo 197sM
G=— 2d=""12" _ 23235 x 10= m?

A OsM W
‘ - ianid
Yo 305 by 305 hv 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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MARKING GUIDELINE -4

- T1590(E)(A3)T
STRENGTH OF MATERIALS AND STRUCTURES N6

3.2 Depth and breadth of beam

B=0s5D1 & d=D-0,1sD=0,85D

ce md-n) 140 19 ( 0,85D — n)

agr  n T8 n 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%3y

D =40,766=0915mm 4

B = 45 ?.5 s \/ (9)

[15]

QUESTION 4
4.1 Max tensile stress

200k
3,219 %10

F _ ,
p == = 62,13 MPa(T

WL 100k x3 75 iy
= =75 kNm
4 4 v

__ My 75k 0,203z
© T T 2349xToex 2

{L‘ ==

o = 324,393 MPa
' Y

Tensile Stress Max

=-0p-0p=—02,13M -324393M = 386,523 MPa (T)\/

Trekspanning Mak (6)
4.2 Position of NA
Opn=0p
62 1aM 75k %1 5
L, 130 =
23,49 x 1o~¢y
1646 fromG
Vo =1946mm —m—
e | Vanaf G gi
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MARKING GUIDELINE -5- T1590(E)(A3)T
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QUESTION S
51 Allowable length

wl® wl* 3ekx[* 283 xgl* ) ‘
M= + = + = 4097,02¢L%....(1)
8 8 8 ] vV
M=ol =120M X 4314105 =51768kNm \
s 17,68k =4097,02917 N
W L=+126355=11241m N
Swi*  swl® L < 30k =< L} 4 5%x283xgxlLt
=350 384 « 200G » 788 x 10~ I84E1 VW
11512

L= = 11,333 m
. 6,7711,193 x Lo~* -

Use the length = 11,241 mv (12)

-

52 Max slope
wld  ypf® 30k x '1‘1,2%13 2839 x 11,2417
. 245l T 3aE]  34x< 200G = 738x 108 T 7aE VW
e H=0011+1043x1p7%
= 0,012 Rad (3)
[15]

la:)
i

QUESTION 6

6.1 Qutside diameter
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MARKING GUIDELINE -6~
STRENGTH OF MATERIALS AND STRUCTURES N6

6.2 Longitudinal stress
i p;d®  58538M x 0,157
R DT-4F T 0257 -0,15%

=3183MPa

6.3 Strain at D

Sy— Yoz 1203
= — == =ax107*
E T 2006 T A

Ty

QUESTION 7
7.1 Position of RGR

1 o -
Fo.= 3 #* 11005 x 3% = 485593 N
H 3
FoeX—==F, %x-=485594 ¥m = Zf‘m
3 3 \
r 1 £ fog
W, = 5% 1= 12324000 = 35316 \
Wo=06% 1% 3% 24005 = 423792 A
V"=776952 N +
o 2 .
E’ifl.};l = 14‘!’1 == i '%

= 1=2354
3 ilE Ay

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

Zlﬁn = 763694 Nm

g lete i From &
g=——x= = 387,125 =41287s mn——m
2 2 Vanaf G+

7.2 Depth of water

E 1,6 R
¥ = g=——— 03 =05m \/

’ z 2
Vy+ ZF??«; = Zh m
\/

F7e952 = 05 + E Fm = 73836,96
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(1)
[11]

(11)

(7)
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STRENGTH OF MATERIALS AND STRUCTURES N6

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

8.2 Height of tower

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

= FLI TN
e . ‘ \/\/
Ve
P

Height
T = 153,346 — 76,973 = 76,923 m
doogte
8.3 Max tension in rope
Ff—?hi:‘i =Wy, = 13Gk x !b,gié =10 &p \/
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TOTAL:

(3)

(1)
[10]

100



