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MARKING GUIDELINE -2- T1490(EXAT)T
STRENGTH OF MATERIALS AND STRUCTURES N6

QUESTION 1
1 at75mm: a+ =30 x 105 Y
: 0'0752 == cer ees wea V
b .
at125mm :a + 0 U ¢74) Y

01252

(1) —(2) : 177,778b — 64b = 30 x 10°
b =263,672 %103 +/

a=-16875x 108

b

at75mm: Oymae =0 — 0.0752

263,672 x 103

T e 6
16,875 x 10 o7

Otmax = —63,75MPa (tensile)v

b
at125mm : oymin = a — 01252
16875 x 108 263,675 x 103
- ’ 0,1252
Okmin = —33,75 (tensile)V
, D
12 6d1:'E,‘C‘(O—H"‘19XO'R)
0,075 .
fromed ..-...._.:......_......-.... 6 — 6 [
TS 109(30 X 105 — 0,29 x 30 X 106)
§d, =7,9875%x 107 m
, D
1.3 6d2:_§.(GH_I9XGR)
_ 2075 (—63,75 x 10® — 0,3 x 30 x 10%) +/
T i x100% O ‘ Y

§dy, = ~133,0793 x 107 m +/
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1.4 Ad = §d, - 6d,
= 7,9875 x 107% — (—~133,0793 x 1079)
Ad = 0,141 %103 m v
1.5 E,=pxPxnaDL
=0,2%x30x10%x7x0,075x0,1V

F, = 141,372 kN

2.1 wl?
M=FL+—
2
4% 103 x62 .
= 1O><103><6+——-——-2————-———'\f

M = 132 kNm~

2.2 bd3

[ ==

12

_0,2x0,33
12

[ =450 x 10~ %m*/

v __FL3+WL4
max = el " 8EL

10 x 103 x 63 4 x 103 x 6*

= /
3><200><109><450><10‘6+8X200><109><450><1O‘6X

=8x10"3+72x%x103

Yiax = 15,2 x 1073/

Copyright reserved

T1490(E)(A7)T

(1)

(2)
[13]

Please turn over
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STRENGTH OF MATERIALS AND STRUCTURES N6

23 A FL? +WL3
max = oFl " 6EL

3 10 X 103 x 62 N 4 %103 x 63 ‘
T 2% 200 % 109X 450 X 1076 ' 6 X 200 x 102 x 450 x 10-6

J

=2x103+16x10"3

Bpnax = 3,6 X 1073rad (2)
2.4 M 132x10% 1100 % 10-6m+/
o 120 x 106 m
fromtables : I profile is 406 x 178 x 67,2 kg/m (2)
=e M B2XAN oo e
ST 7 T Tmsaxi06 U ¢ 2)

2.6 Fpl? FI? N wlL?
3E1 ~ 3El ' 8EI

Fp,<63_10><770><63 4 X 648 x 6*

divide by E1: 3 3 + 5 /

Y

Fp = 19kN (2)
[13]

Copyright reserved Please turn over



MARKING GUIDELINE -5~
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QUESTION 3
3.1 nD? 7 x 0,22 )
A= = = 31,416 x 107 3m?2v/
4 4
(TR _mX02 10t
“ 64 62 © me

_Fi+F,  981+F,
04 T T T 31416 x 103

= 31,226 x 103 + 31,831F,V
Op = 0Op — dy
= 45 x 10% — (31,226 x 103 + 31,831F,)V

o, = 13,774 x 103 — 31,831F,/

FZXeXY
%=

F, X 0,05 01
78,54 % 10-6 '

13,774 x 103 ~ 31,831F, =

F, = 144241 N+
32 Op = 0y — 0p

_R+F FxexY
T4 I

981 +144,241V  144,241x0,05%0,1 ,
31,416 x 1073 7854 x 1076

= 35,816 X 10% — 9,183 x 103V

or = 26,635kPa v

3.3 $
45 kPav

26,635 kPa/
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QUESTION 4
4.1 W, = pgAl = 2500 x 9,81 x1x 32X 1=7848 kN
W, = pgAl = 2500 X 9,81 x 0,5x 2% 3,2X1=7848 kN v

V=W, +W,=15696kN +

1-sin28
4.2 C =

S omee N
B = Tosmzs - 030y

_ pgthﬂ _ 1600 x 9,81 x 3,22 x 0,361
g 2 2

= 29,011 kN +/

4.3 h h
Fp XE'+F"QX§+W1X1+W2}C2:VXXR

F, X 1,6 +29,011 X 1,07 + 78,48 X 1,7 + 78,48 X 0,5 = 156,96 X 2
1L6F,V+30,945v+130,8V+39,24v/= 313,92V

F, = 68,88V

4.4 _E, 70,594
P xh  0361x32

= 59,633 kPa

QUESTION 5
5.1 My=0xZxn=100x10° x 1462 X 107¢ x 4 = 584,8 kNm ~/

My, =0xZxn=100x 10° x 415,8 x 1076 x 16 = 665,28 kNm

5.2 PERACRS
8L
W,(3,6 —1)%
3¢ o/
584,8 X 10° =~y

W, = 2491,456 kN +/

Wy = W, + Wy = 2491,456 X 10% + 200 x 103y = 2691,456kN
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5.3 _Wr 2691456 x 103V 207674 kPa
P T T 36x36 | AUb7AkPay @)
5.4 W.(L—1) 2491,456 x 103(3,6 — 1)
& 2L 2%36 692kN
_ K 899692x10% 541 MPa v
T T MRt 4% 04572 x 00091 - oM
K 899,692x10%W 27 246 MPa +f
= ht; T 16 % 0,3127 X 0,0066 <" @ (5)
[13]
QUESTION 6
6.1 bn?
5 = mA(d — n)
200n2 ;
>— =15 x 1,257 x 10%(300 — n)v
5,305 X 107302 = 300 — n
5305% 107302 +n—-300=0+
—b ++vVb? - 4ac
n=
2a
_ =1+/12 - 4(5,305 x 10-3)(=300) ,
B 2 X 5,305 x 1073 )
n=1615mm + (4)
n
62 M, =o.4, (d- —3-) = 140 x 106 X 1,257 x 1073 x 0,246 /= 43,279kNm / 2
6.3 0.4, ny  52x10°x0,2x0,162 .
Me=~"5(d~3) = > x 0,246+ = 20,723kNm ©
6.4 M = 20,723 kNm (maximum allowed)/ (1)
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6.5 Ms = O'SAS (d — "3')
0,162\
20,723 x 103 = g, x 1,257 x 1073 (0,3 ~—-§-—) v
os = 67,0167MPa~/
6.6 8M 8x20,723 x 103/
W= Iz = = = 4,605 kN/m v
QUESTION 7
7.1 F,=wx?=6x%x103x77% = 462 kN v
Fy= |F2—F?=+17402 — 4622/ = 1677,544kN
7.2 wx? 6% 103 x 632/ ;
d= = =71m~
2F; ~ 2 X 1677,544 x 103
73 I, = +2d2—-63+2x ’2—63533 /
LEATTT 3x63 Oy
2(d + h)? 2% (7,1 +3,5)2 .
lz~x2+~—:)3-jc-;———71+ 3% 71 =721m v

lp =1 +1;, = 63533+ 77,973 = 1356 m +/

7.4 Foa =R —F,=1062 - 462 = 600 kN /

E 600 ;
6 = cos™?t (—PH,E) = cos™?t (m) = 69,8° v
T

7.5 Fyq = Fpsin@ = 1740 sin 69,8 = 1633,279kN +/

e I
M = (Fy — Fy,)H = (1677,544 — 1633,279)20 / = 885,3kNm
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QUESTION 8
8.1 T=114xT, = 1,14 x 35 = 39,9 kNm v/
8.2

83  M,=05 (m+Vm2 T2) =0,5(25+47,1)y = 36,05kNm

T, =+M?+T% =,/252 + 39,92,/ = 471kNm v

8.4 _ 16DT, ~16x018x421x10%f_51256MP /
TR —dh T T m(oist o1z v °

8.5 _ 32DM, __32x018x36ﬂ5x10%/_78462MP ;
TTRD —dn T T n(ois o1z P “
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