ENCE 355 — Introduction to Structural Design
SOLUTION to Homework Set No. 1
Fall 2002

Problem 1:
Determine the maximum flexural stress produced by the resisting moment M, of —15 kN-m if the beam
has the cross section shown in the figure.
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> v450(200)(100)+50(200)25 + 50(200)(100)

Ve = ZA = 3[50(100)] =75mm (from bottom)
1= %(100)(125)3 +%(3oo)(75)3 —%(200)(25)3 =106.25x10° mm* =106.25x10™° m"*
Therefore,
yo My —[15x10°)125 <107 ) 17.647x10° N _17.65MPa (Tension)
I 106.25x10 m
Problem 2:

A wide-flange beam will be used to resist a bending moment M, of 55,000 ft-1b. If the maximum
flexural stress must not exceed 18,000 psi, select the most economical wide-flange section listed in
Table B-1.

G:%:M - :K:%O(U)Z%jmz i
1 S o 18,000 a i _____ X
From the table provided: |
Use a W16 x 26 widw-flange beam !
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"ABLE B-1 _ Wide-Flange Beams [U.5. Customary Units)
S __ _FLANGE Weh ' :
b Thick- Thick- Ly AXIS X=X ANMIS ¥-F

Dresig- © Ares Denth Width ress ness f Ry r f 5 ’
nation” (in.2y {in.) [in.} (ist.) tin. fin% {in.y fin.} [im 4} {in.y fir.
W36 x 230 676 3540 L6470 1250 0.7a0 15004 237 144 940 L4 3%
® 160 47.0 36.01 12.000 1020 0.650 5750 542 142 05 9.1 25
W3l x 201 59.1 3368 15.745 1.150 0.715 11500 634 14.0 744 95.2 35
x 152 447 13346 11,568 1.053 0.635 B160 447 s 1l 4132 24

% 130 /3 3309 11510 ' 0855 0.580 6710 406 “13r Yomng - 373 2.3
WD 132 3% 3041 16,545 1.0600 nETS 57700 30 122 we 372 2.1
* 108 T 29.83 10.475 0.760 0,545 4470 290 119 146 278 2.1

w27 % 144 424 1738 13,965 0.97% 0.603 2630 4.1 11.4 443 838 1z
* 94 217 26,92 9950 0.745 00,250 3270 243 1633 124 246 25
wad x 104 0.4 2406 12.750 0.750 0,500 3100 158 10,1 259 40.7 25
"X B4 24,7 24.10 2020 0770 0.470 2379 196 9,79 O, 4 209 1.8

X B2 18.2 2174 7.040 0.5%0 0.430 1550 131 9.2 145 LT B

W21 % 101 29.8 2136 §2.290 .800 0500 2420 227 5,02 288 0 403 - 2
® &3 43 1143 £.353 0,435 nsls 1830 171 567 8147 155 - L&
®er 183 20.99 £.240 0.613 0,400 1330 127 ©oB.s4 51.5 13.9 L7
W8 % 97 285 15,59 11.143 0.870 .535 1756 182 742 201 16,3 pa
X 76 22.3 1%.21 11.035 0.620 0.425 1330 146 T 152 746 33
x60 - 175 18.24 7,555 0,653 0415 984 LDg 7.47 50.1 1.5 4 Lo
Wi6 % 100 294 16.97 10.425 0583 0585 1450 175 20T 1ES 357 2
%67 5.7 1633 10.235 0.665 0,395 554 nr 696 119 kY 2d
L4 118 1651 6.995 {505 0,303 518 §4.7 662 2.5 225 1
x26 - 168 15.69 5.500 0.345 0.250 30 334 5.26 9.59 349 11
Wl4 x 120 " 35.3 - 14,48 14,670 0,940 0.550 1380 190 .24 495 67.5 iz
% 82 10,130 0.855 0.510 382 123 5,05 148 29.3 24

X 43 7893 0.530 0.303 428 62.7 582 b 452 1na - 1

X 30 6.730 0385 0.270 291 420 573 19.6 5.32 L
W12 % 96 12,160 1,900 0 550 k33 131 544 T 44,4 1
* 65 12,000 063 15,390 £13 579 528 174 M 3

* 50 1 8,080 0.640 0,370 2o 4.7 518 563 119 1.
®3a0 £.520 440 0.260 3% 386 £l 20,3, 624 L
WO X 60 Jlo0s0 0680 0,420 4] 667  43% T Ul 230 15
Xd45 - RO 0620 0.350 248 Cdgl ' 433 - 534 4 133 28

® 30 58107 0510 0.300 170 2d 438 167 - 878 L:
w12 5150 0360 D.240 na 23.2 4,27 114 3.97 L.

WE % 40 2070 1580 D.160 146 35,8 153 49.1 12.2 I
® 31 7995 TERES N385 e i 147 71 27 2

% 24 6493 4,400 0245 GER] 214 3.42 L33 563 b

X 15 4015 0315 0245 480 L1k s3] 141 170 0
W25 w6080 0455 0.3320 - 834 16.7 270 171 a6l L
CR1E : L4030 " 0405 0260 .3l 102 L age i 4430 2200 0
Wix 16~ 468 717 SH1 U 5000 TN3R0 0.240 3 - 851213 TSL 300 L
wWiax 13 - 381 418 ' 4080 0.345 0,240 113 5.46 172 186 1.90 L




