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This part contains of FIVE(5) questions.

Answer FOUR(4) question only in the answer booklet.
Bahagian ini mempunyai LIMA (5) soalan.

Jawab EMPAT(4) scalan sahaja di dalam buku jawapan.

QUESTION 1/ SOALAN 1

 Figure 1 shows a cross section for a beam.

a. Calculate:
i. Distance of y

(5 marks/ markah)

i.  The second moment of inertia around the neutral axis.

(6 marks/ markah)

b. If the beam has a simple supported at the both ends and have
distributed load 30 kN/m and the total length is 3m, calculate the
bending stress for the beam at:

i.  The top surface

(7 marks/ markah)

ii. The bottom surface

(7 marks/ markah)
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Rajah 1 menunjukkan keratan rentas bagf sebatang rasuk.

a) Kirakan :-
i) Jarak y
ii) Momen luas kedua keliling paksi neutral.
b) Jika rasuk itu yang disokong mudah pada kedua-dua hujungnya membawa

beban teragith seragam 30 kN/m pada keseluruhan rentangnya yang panjangnya

3m, kirakan tegasan lentur dalam rasuk itu pada:-
i) permukaan atas

ii) permukaan bawah

80 mm
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Figure 1/ Rajah 1

[25 MARKS/ MARKAH]
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QUESTION 2/ SOALAN 2

A tourqe are applied at the solid circular shaft at Figure 2 that was mounted through
two plate B and C. The shaft is mounted rigidly at D but A can rotate at the bearing.

The diameter for each plates is 250mm. Calculate the angle of twist of AD.

Satu aci bulat padu pada Rajah 2 dikenakan daya kilas melalui dua piring yang dipasang
pada B dan C. Aci ini dipasang tegar di D tetépf di A boleh berputar dalam galas. Setiap

piring berdiameter 250 mm. Kirakan jumlah sudut piuhan AD.

B
200 mm 200 mm

@10mm | (010 mm|

250N

Figure 2/ Rajah 2

[25 MARKS/ MARKAH]
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QUESTION 3/ SOALAN 3

The two members are pinned together at B as shown in Figure 3. Top views of the pins

connections at A and B are also given in the figure. If the pins have an allowable shear

Tali Tall

stress of = 83 MPa and the allowable tensile stress of rod CB is = 124 MPa,

determine to the nearest mm the smallest diameter of pins A and B and the diameter of rod

CB necessary to support the load.

Dua angqgota telah disambungkan bersama pada B seperti yang ditunjukkan dalam Rajah 3.

Pandangan atas penyambung jenis pin pada A dan B diberikan pada rajah berikut. Jika
Taii *
tegasan ricah yang dibenarkan oleh pin ialah Bl g 83 MPa dan tegasan yang dibenarkan

O' :
pada rod CB jalah all " 124 MPa, tentukan diameter yang sesuai bagi pn A dan B dan

diameter rod CB yang diperlukan untuk menyokong beban yang dikenakan.

R

5.5 kN

Ibf ] \y

Figure/Rajah 3

[25 MARKS/ MARKAH]
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QUESTION 4/ SOALAN 4

A single horizontal force P of 553 N magnitudes is applied to end D of lever ABD. As shown
in Figure 4.
Determine:

a) The normal and shearing stresses on an element at point H having sides parallel to

the x and y axes,

(10 marks/ markah)

b) The principal planes and principal stresses at the point H.

(15 marks/ markah)

Satu magnitud daya melintang P sebanyak 553 N dikenakan pada tuil ABD di penhujung D
seperti yang ditunjukkan dalam Rajah 4
Tentukan:
a) Daya dan tegasan ricih pada element pada sendi H yang selari dengan paksi x dan
Y.

b) Satah utama dan tegasan utama pada sendi H.

250 mm

100 m nt“;

Figure 4/ Rajah 4
[25 MARKS/ MARKAH]
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QUESTION 5/ SOALAN 5

Atimber beam is to support the three concentrated loads shown in Figure 5. Knowing that

for the grade of timber used, determine the minimum required depth d of the beam.

Cfag; =12 MPa Tall =(0.8 MPa

Sebuah rasuk kayu balak disokong oleh 3 daya yang tertumpu seperti yang ditunjukkan
pada Rajah 5. Gred bagi kayu balak itu diberikan seperti di bawah. Tentukan ketinggian yang

diperlukan oleh rasuk itu.

18kN 8kN 18kN

g 83mm
) B 11y

L.

3

0.6 m I 0.9m l 0.9m B 0.6 m

Lo

< 3 m
[25 MARKS/ MARKAH]

END OF QUESTION PAPER/ KERTAS SOALAN TAMAT
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EQUATIONS AND TABLE /RUMUS DAN JADUAL
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Appendix C. Properties of Rolled-Steel Shapes

=

 Sp—

(81 Units) P
W Shapes | e
(Wide-Flange Shapes) L ¥ J
by
Flahge N o
' : Web Axis X-X Axis Y-Y
_ v Thick- | Thick-

_ Area Depth | Width  ‘ness ness L 5 ry Iy 5, r
Designationt ~A,mm®> d,mm | bymm f;mm | t,mm 10°mm* 10°mm® mm 10*mm*  10°mm® mm
W920 % 446 57000 933 423 4270 | 240 | 8470 18200 385 | 540 2550 97.3

201 25600 903 304 20.10 | 152 | 3250 7200 356 | 944 621 60.7
W840 X 299 38100 855 | 400 2920 | 182 | 4790 11200 355 | 312 1560 90.5
176 22400 B35 | 292 18.80 | 14.0 | 2480 5890 331 | 782 536 59.1
W760 X 257 32600 773 381 27.10 | 166 | 3420 8850 324 | 250 1310 87.6
147 18700 753 | 265 17.00 | 132 1660 4410 298 | 529 399 532
W690 X 217 27700 695 3535 24.80 | 154 | 2340 6730 201 | 185 1040 81.7
125 16000 678 | 253 1630 | 11.7 1190 3510 273 | 44.1 349 52.5
w610 X 155 19700 611 324 19.00 | 127 1290 4220 256 | 108 667 74.0
101 13000 603 228 1490 [ 105 764 2530 242 | 295 259 476
W530 % 150 19200 543 312 2030 | 127 1010 3720 229 | 103 660 732
92 11800 533 | 209 15.60 | 10.2 552 2070 216 | 238 228 49
66 8370 525 165 1140 | 89 351 1340 205 8.57 104 320
W460 X 158 20100 476 | 284 2390 | 150 796 3340 199 | 914 644 67.4
113 14400 463 280 17.30 | 108 556 2400 196 | 633 452 66.3
74 9450 457 190 1450 | 9.0 333 1460 188 | 166 175 41.9
52 6630 450 152 1080 | 76 212 942 179 6.34 834 309
W410 X 114 14600 420 | 261 1930 | 116 462 2200 178 | 572 438 62.6
85 10800 417 | 18] 1820 | 109 315 1510 171 | 180 199 40.8
60 7580 407 178 1280 | 77 216 1060 169 | 121 136 40.0
461 5890 403 140 1120 | 70 156 774 163 5.14 734 295
388 4990 399 140 8.80 | 64 127 637 160 4.04 577 285
W360 % 551 70100 455 | 4I8 67.60 | 420 | 2260 9930 180 | 825 3950 108
216 27600 375 394 27.70 | 17.3 712 3800 161 | 283 1440 101
122 15500 363 257 2170 | 130 365 2010 153 | 615 479 63.0
101 12900 357 | 255 1830 | 105 302 1690 153 | 506 397 62.6
79 10100 354 [ 205 1680 [ 94 227 1280 150 | 24.2 236 489
64 8140 347 | 203 1350 | 77 178 1030 148 | 189 186 482
578 7220 358 172 1310 | 79 161 899 149 | 111 129 39.2
44 5730 352 171 980 | 69 122 693 146 8.18 957 318
39 4980 353 128 1070 | 65 102.0 578 143 375 586 214
329 4170 349 127 850 | 5.8 82.7 474 141 291 458 264

A wide-flange shape is designated by the letier W followed by the nominal depth in millimeters and the mass in kilograms per meter.

(Table continned on puge 749)



Appendix C. Properties of Rolled-Steel Shapes
(81 Units)
Continued from page 751

W Shapes

(Wide-Flange Shapes)

749

Axis XX Axis Y=Y
o i Area Depth |- ko s e Ml D ol
Désighationt  Amm® _d,mm_ Aot 1@t min | {0°Fime i6tmmt  mm
W310 X 143 18200 323 348 2150 138 | 113 731 78.8
107 13600 311 248 1590 135 | 812 531 77.3
74 9480 310 ; 165 1060 132 | 234 228 49.7
60 7590 -303 208" 1 A3 75 129 851 130 7| 183 180+ 49.
52 6670 318 | 167 132 | 46 119 748 134 | 103'- 123 393
445 5690 313 | 166 11.2 6.6 99.2 634 132 | 855 103 38.8
387 4940 165 9.7 5.8 85.1 549 131 727 88.1 38.4
327 4180 102 10.8 6.6 65.0 415 125 192 376 214
238 3040 101 6.7 5.6 427 280 119 1.16 23.0 19.5
W50 X 167" 21300 265 318 | 192 | 300 2080 119 | 9838 746 68:1
101 12900 257 196 | 11.9 164 1240 113 | 555 432 65.6
80 10200 255 15.6 9.4. 126 984 1| 43.1 338 650
67 8580 204 15.7 8.9 104 809 1o | 222 218 51.0
58 7420 203 135 8.0 87.3 693 185 50.3
49.1 6250 202 1.0 74 70.6 572 150 492
44.8 5720 143 13.0 7.6 711 535 950  35.1
327 4180 146 9.1 6.1 489 379 648 337
284 3630 102 10.0 | 64 40.0 308 349 221
_ 223 2850 102 69 5:8 289 228 24.1 208
W200 X 86 11000 209 206 | 13.0 94.7 853 300 53.2
71 9100 206 174 10.2 76.6 T09 247 52.8
59 7560 205 14.2 9.1 61.1 582 199
52 6660 204 12.6 7.9 52.7 512 175
46,1 5860 -.203 | 203 1o | 7.2 455 448 151 3l
417 5310 205 | 166  1L&8 | 72 409 399 109 412
359 4580 201 165 10.2 6.2 344 342 92,6  40.
31.3 4000 210 134 10.2 6.4 314 299 61.2 320
26.6 3390 207 133 84 5.8 25.8 249 87.2 49.6 312
225 2860 206 | 102 8.0 6.2 20.0 194 83.6 278 223
19.3 2480 203 102 6.5 5.8 16.6 164 81.8 s 218
WiSOX 371 4730 162 | 154 16 | &1 22 274 685 9Lg 387
208 3790 157 | 153 9.3 6.6 17.2 219 674 727 383
240 3060 160 | 102 10.3 6.6 134 168 66.2 359 245
180 2290 153 102 7.1 5.8 9,17 120 63.3 247 235
135 1730 150 | 100 5.5 43 6.87 916  63.0 184 230
WI30X 28.1 3580 131 128 10.9 6.9 10.9 166 55.2 595 326
23.8 3010 127 127 9.1 6.1 8.80 139 54.1 490 321
WI00 X 193 2480 106 103 8.8 7.1 4.77 900 439 313 255

#A wide-flange shape is designated by the letter W followed by the nominal depth in millimeters and the mass in kilograms per neter.
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Appendix C. Properties of Rolled-Steel Shapes
(Sl Units)

S Shapes
(American Standard Shapes)

‘Flange
‘Web Axis X-X Axis Y-Y
oo _ Thick- | Thick- (— : :

. Area _  Depth | Width  ness ness I, 8. I L ‘8, 5y
Designationt ~ A,mm* d,mm | bymm t,mm |t mm [ 10°mm* 10mm’ mm 10 mm*  10°mm® mm
S610 ¢ 180 22900 622 | 204 277 | 203 1320 4240 240 |34.9 341 39.0

158 20100 622 | 200 27.7 15.7 1230 3950 247|325 321 39.9

149 19000 610 184 22.1 18.9 995 3260 229 (202 215 32.3

34 17100 610 181 22.1 15.9 938 3030 234 | 19.0 206 33.0

119 15200 610 178 22.1 12.7 878 2830 240 | 179 198 34.0

§510 143 18200 516 183 234 | 203 700 2710 196 |2L3 228 33.9
128 16400 516 | 179 234 | 168 658 2530 200 (197 216 34.4

112 14200 508 162 20.2 16.1 530 2000 193 | 126 152 29.5

983 12500 508 159 202 | 128 495 1950 199 (118 145 30.4

S460 X 104 13300 457 159 17.6 18.1 385 1685 170 | 10.4 127 27.5
814 10400 457 152 17.6 1.7 333 1460 179 | 8.83 113 28.8

8380 X 74 9500 381 143 156 | 14.0 201 1060 145 | 665 %08 26
64 8150 381 140 158 | 104 185 971 151 | 615 85.7 27.1

$310 X 74 9480 305 139 16.7 17.4 126 826 115 | 6.69 932 26l
60,7 7730 305 133 16.7 1.7 13 741 121 | 573 83.6 268

52 6650 305 129 13.8 10.9 953 625 120 | 4.19 63.6 248

473 6040 305 127 13.8 8.9 90.5 593 122 | 397 61.1 253

§250 X 52 6670 254 | 126 125 | 151 612 482 958 | 3.59 557 229
37.8 4820 254 118 125 7.9 51.1 402 103 | 2.86 47.5 24.1

$200 X 34 4370 203 106 10.8 11.2 26.8 264 783 | 1.83 338 202
274 3500 203 102 10.8 6.9 23.9 235 826 | 1.60 306 211

S150 X 257 3270 152 91 9.1 11.8 10.8 142 575 | 1.00 213 17.2
186 2370 152 85 9.1 5.8 911 120 620 | 0.782 18.0 18.0

S130 X 15 1890 127 76 8.3 5.4 5.07 79.8 51.8 | 0513 13.2 163
$100 X 141 1800 102 71 7.4 8.3 2.82 55.3 39.6 | 0.383 10.5 144
115 1460 102 63 14 4.9 2.53 49.6 416 | 0328 941 148

S75 % 112 1430 76 64 6.6 8.9 1.20 316 200 | 0.254 772 131
8.5 1070 76 59 6.6 4.3 1.03 27.1 31.0 | 0.190 6.44 133

+An American Standard Beam is designated by the letter S followed by the nominal depth in millimeters and the mass in kilograms per meter.
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C Shapes

(SI Units)

(American Standard Channels)

751

Flange.
T | Wb, Axis X-X Axis VY
. 'Thiék: | Thick- e e

oy Area . Depth | Width- 'ness | ness | o 8, N k- 55: ry x
Designationt A,mm? d;mm | Bymm - fmm | t,mm | 10°mm® 10°mm®  mm '{Q‘mm" 10°mm® mm mm
C380 X 74 9480 381 | 94 165 | 182 |167 877 133 | 4.54 61.5 219 202
60 7570 381 | 89 165 | 132 |144 756 138 | 3.79 54.7 224 19.7
504 6430 381 | 86 165 | 102 134 688 143 | 3.24 50.5 228 199
C310 X 45 5690 305 | 80 127 | 130 67.2 441 1099 |209 332 192 170
37 4720 305 |97 27 | 98 | %7 391 1z |18 05 197 170
308 3920 305 | 74 12,7 1) 534 350 117 | 1.57 217 200 174
C250 X 45 5670 254 | 76 11 |17 427 336 86.8 | 1.58 26.5 167 16.3
37 4750 254 | 73 1.1 | 134 37.9 298 89.3 | 1.38 24.0 170 156
30 3780 254 | 69 11.1 9.6 32.6 257 929 | 1.14 21.2 174 153
22.8 2880 254 | 65 111 6.1 21.7 218 98.1 | 0912 185 17.8 158
C230x 30 3800 229 |67 105 |114 254 222 81.8 | 0997 19.1 162 14.7
22 2840 229 |63 10.5 7.2 212 185 864 | 0796 165 = 167 149
19.9 2530 229 | 61 10.5 59 19.8 173 88.5 | 0.708 154 167 150
C200 X 27.9 3560 203 | G4 99 | 124 18.2 179 715 | 0.817 164 151 14.3
20.5 2660 203 | 59 9.9 77 14.9 147 75.7 | 0620 137 154 139
17.1 2170 203 | 57 9.9 5.6 134 132 78.6 | 0.538 126 15.7 144
C180 X 18.2 2310 178 | 55 9.3 8.0 10.0 112 658 | 0470 112 143 13.1
14.6 1850 178 | 53 9.3 53 8.83 99,2 69.1 | 0400 102 147 137
C150 X 19.3 2450 152 | 54 87 | 111 7.11 93.6 53.9 | 0.420 102 13.1 129
15.6 1980 152 | 5l 87 8.0 6.21 8.7 56.0 | 0.347 9.01 132 125

122 1540 152 | 48 87 5.1 5.35 70.4 58.9 | 0.276 7.82 134 127
C130x 13 1710 127 | 48 8.1 8.3 3.70 583 46.5 | 0.264 7.37 124 122
104 1310 127 | 47 8.1 4.8 325 512 498 | 0.229 6.74 132 13.0
CI00 % 10.8 1370 102 | 43 7.5 8.2 1.90 37.3 372 | 0.172 544 112 114
80 1020 102 | 40 p 4.7 1.61 31.6 39,7 | 0.130 4.56 113 115

CisX 89 1130 76.2 | 40 69 9.0 0.850 223 2740122 425 104 113
74 936 762 | 37 69 6.6 0.751  19.7 28,3 | 0.0948  3.62 101 108

6.1 765 762 | 35 6.9 43 0671 176 29.6 | 00765  3.16 100 10.8

+An American Standard Channel is designated by the letter C followed by the nominal depth in millimeters and the mass in kilograms per meter.
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Appendix C. Properties of Rolled-Steel Shapes

(S! Units)
Angles i X
Equal Legs &" iy
: Z
¥

Axis X-X and Axis Y-Y Axis

i — - Sl zZ

R TERz Y C - | Massper A : Ei o £ xory r
Size and Thickness, mm | _Metef, Kg/m  Area, mm? 10°mm* 10° mm® mm mm
L203 X 203 X 25.4 75.9 9670 36.9 258 60.0 39.7
19.0 57.9 7350 28.9 199 57.8 40.0

12.7 39.3 4990 20.2 137 55.5 404

L152 %152 X 254 55.7 708 14.6 139 472 29.5
( 42.7 116 108 449 29.7

36 10.0 925 439 299

8.22 752 427 1 300

6.34 514 41.5 302

L127 X 127 X 19.0 6.54 74.0 38.6 247
15.9 5.66 63.2 315 24.8

12.7 4.68 517 36.5 25.0

9.5 3.63 396 35.3 25.1

L102°% 102 X 19.0 323 463 323 199
159 2:81 39.7 313 19.9

12.7 2.34 326 302 | 199

9.5 1.83 25.1 29.0 20.0

6.4 1.29 174 28.0 203

L8Y X 89 X 12.7 1.52 24.5 26.9 174
9.5 , 1.19 18.8 25.8 17.4

6.4 8.6 0.845 13.1 24.6 17.6

L76 X 76 X.12.7 14.0 0.915 175 236 148
9.5 10.7 0.725 136 225 149

6.4 7.3 0.517 9.50 214 15.0

L64 X 64 X 12.7 11.4 0.524 12.1 18.9 20.6 12.5
9.5 8.7 0.419 9.40 193 194 12.5

6.4 6.1 0.302 6.62 19.7 18.4 12.6

4.8 4.6 0.235 5.09 19.9 17.8 127
L51 % 51 X 9.5 7.0 0.202 5.80 15.2 16.2 995
64 4 0.147 4.09 15.5 15.1 9.94

32 2.4 0.0806 2.17 16.0 13.9 101




Appendix C. Properties of Rolled-Steel Shapes
(SI Units)
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Angles
Unequal Legs N\ -_iy
&
¥ Z
R e Wy _ AxisZzZ
Sizeand © e o : A + :

Thickness, Avea k.o S8 B Wb a8 Ly o X (e
B sl mm? | 10 mm¢ 16 mm® mm mm |{ofmm® 1Cmm mm mmojmmtana
L1203 X 152 X 25.4 8370 | 33.5 247 633 67.4(160 145 437 419 | 324 0.541
19.0 6380 | 26.2 190 64.1 65.1(127 113 44.6 39.6 | 327 0.551
12.7 4350 | 18.4 131 65.0 62.7| 896 78.1 454 37.3 | 33.0 0556
'L152 X102 X 19.0. - 4470|101 102 47.5 525|365 490 286 27.5 |2L9 0435
it . 3060 ] 7:20° 708 485 503|264 - 344 294 253 {222 0446
95| 182 2320 | 5.56 540 490 49.1| 206 264 - 298 241 | 224 0452
L127 X 76 X 127 | 19.0 2420 | 3.93 476 403 44.4| 106 186 209 19.0 | 163 0.355
9.5 | 14.5 1840 | 3.06 366 408 433| 0841 145 214 178 | 166 0.362
64| 98 1260 | 2.14 252 412 421| 0598 101 218 166 | 168 0369
L102 X 76 X 127 | 164 20007 242 311 318 339|100, 181 218 209 162 0536
' 957126 1600 | 1.66 240 322 328 0792 141 222 19.8 [ 163 0.545
64| 886 100 | 1.17- 166 326 31.6| 0564 983 226 186 [ 165 0.552
L89 X 64 X 127 | 13.9 1780 | 1.36 233 27.6 306| 0581 127 181 181 | 137 0491
9.5 | 107 1360 | 1.07 180 280 29.5| 0463 9.83 185 169 | 138 0503
64| 7.3 938 | 0.759 125 284 283 0333 691 188 158 | 139 0512
L76 X 51X 12:7 | 1L3, 1450 | 0795 164 234 274 0283 784 140 149 [109 0420
.5 | 8.8 1120 | 0632 127 238 262| 0228 6.11 143 137 | 109 0434
j 6.1 772 | 0453 ° 890 242 25.1| 0166 432 147 11,1 0446
L64 X 51 %95 | 79 1000 | 0.388 9.10  19.5 213| 0217 599 147 148 | 108 0610
64| 54 695 | 0.280 639 20.1 20.2| 0.158 424 151 137 | 108 0.621




