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There are 3 (three) questions. Answer all questions. The figures inthe right margin indicate full

D e POs ar also specifed i the ight margin of the questions. The symbls have their
usual meaning.

L (@ Explsinthe process of rsidualsress development i rolled it bar with (COD) - (5)

schematic diagrams. (PO1)
(b)  Investigate the tension capacity of the plate PL 12 X 5/g attached to the (€02)  (15)
gusset plate with 11 bolts shown in Fig. 1. The material is A36 (Fy = 36 (®02)
ks, F = 58 ksi). Bolt are 3/, inch diameter with standard holes. Use
LRFD method.
Fig.1 for Question 1 (b)
2. (a)  Explain the considerations we assume for the design of structures. (o1 3

01)

() Calculatethe flexuralstrength of a W 14 X 68 of A 572 Grade S0steel (COD) - (15)
subjected to (®02)
I Continuous lateral support

1L An unbraced length of 20ft with C

0
IL  An unbraced length of 30ft with Co=1.0




() Design the beam shown in Fig.2 using the lightest W section with A 992 (CO3) (1.5)
steel (Fy = 50 ksi) to achieve full plastic moment capacity. (P03)

W = 1.4 kipift (superimposed)

Laters suppncl
comsiesaon fange

30 —— verica Suppon

Fig2 for Question 2 (c)

(@) Explain the assumptions that are considered for an ideal column, ©on (5
(PO1)

() Caleulate the effective length factor K, for the columns AB and BC of (CO2) (7.5)
the rigid frame shown in Fig. 3. Each member is oriented so that its web  (PO2)

is in the plane of the frame.
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Fig.3 for Question 3 (b)

(€) Design a column with an effective length L. = 26 feet and which has to  (CO3)  (15)
resist a service dead load of 100 kips and a service live load of 300 kips. 3)
Selecta W18 shape with Fy = 70 ksi. Use ASD Method.
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FLEXURAL DESIGN TABLES 35

Table 3-2 (continued)
=50 ksi W Shapes Z
Selection by Z,

Kips.
)
9
318
26
260 | 319 | 479
27 | a3
2u0 [ w7 | 521
4470 | 325 | amn
060 | 311 | 457
24 | a2
%7 | 400
25 | a7
23 |
38 | 63
05 | 457
20 | 30
29 | 419
28 | 387
21 | 361
23 | x5
% | 75
20 | 405
27 | 3%
24 | 306
%0 | o4
29 | 73
21 | 3
20 | 375
21 | 20
6 | 309
29 | 358
189 | 234
2 | w

2,5167,0,- 000
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36 DESIGN OF FLEXURAL MEMBERS.

Table 3-2 (continued)
2 W Shapes
Selection by Z,
[ s | ASD
w244 Ll 42
w2183 851 335 1| 376
Wi2e135 s 25 22 | 38
Wdx120 529 332 m | 2%
W1Bxa7 526 328 199 | 208
76 o 07 210 | 36
WiB:100 o 06 199 | 28
W21x83 489 299 21 | 331
Wiate | 70 | %2 150 | 28
WiBs e | oo | 20 1 | 1 | 2
W12x120 464 | 698 | 285 1530 | 186 | 279
w | o | m 180 | 197 | 298
Wied an 1300 | 176 | 254
wiesss m o | 17 | 26
| warrs 254 1600 | 193 | 20
w2106 28 a3 | 157 | 28
wigs | 163 | 47 | 61 | 28 10 | 155 | 2
wares | 160 | 3 | o0 | 246 o0 | 182 | 273
wiaxe0' | 157 | 382 | 573 | 250 999 | 123 | 185
Wz | 159 |32 | | 28 [ )
W1Gx77 150 | 374 234 1110 | 150 | 225
wizes | 147 | 387 | 5o | 29 wo | 210
WIOx112 | 147 | 367 | 551 | 220 76 | 172 | 257
W18x71 146 | 364 | 548 | 222 170 | 183 | 274
144 | 30 | 50 | 22 1330 | 188 | 252
Wiz | 1% | w7 | s | 2 o1 | 16 | 219
3 | s | 0 1350 | 107 | 251
302 | 499 | 204 1070 | 165 | 248
329 | 495 | 206 | 0 | 384 | 576 | 108 | 430 | 740 | 129 | 104
o0 | oo | 204 | 307 | 891 | 104 | 868 |21 | 94| 129 | 104
320 | 4 | 198 | 204 [ 268 | a1 | 036 | 577 | 6z | 18t | 28
322 | 484 | 194 | 291 | 134 | 200 | 477 | 143 | n70 171 | 256
| 1|
e e oot s i =501
e o 1t 1 i kot s pcllctinSctn G2 i F =501
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