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Wide-Flange Sections or W Shapes
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Wab Flange XX axis y=y aus J
Desigrnation Area Depth thickness |  width thickress : ‘
A d o by & I 5 r I 5 ro
0. % b/ in? in. i " in. i in* in? in. in i in. |
W12 x 87 25.6 12.53 0513 12125 0810 | 740 18 538 [ 241 397 | 307
W12 X 30 147 12.19 0370 8080 0.640 | 394 647 | 518 | 563 | 139 | 156 |
W12 X 43 132 12.06 0333 8.043 0575 | 350 81§ 545 | 300 | 124 | 194
Wiz ¥ 7% 7.65 1222 0.230 6.490 0380 | 204 BL | 517 173 | 534 | 151
Wi2 % 22 6.48 12.31 0.260 4030 0425 | 156 254 1 49 465 | 231 | 084
W12 X 16 471 11.99 0.220 3.99¢ 0265 | 103 171 | 447 282 | 141 | 097
W12 X 14 415 1191 0.200 3970 0225 | 886 129 | 452 236 | 119 | 0753
W10 % 100 204 11.10 0.680 10.348 1.120 623 1i2 4.60 207 4040 7.65
W10 ¥ 54 153 10.09 0570 10.030 0615 | 303 600 | 437 | 103 06 | 235
W10 X 43 133 - 10.10 , 033G 8020 0.620 243 4917 | 432 534 133 2.01
Wi0 X 39 113 9.92 0315 7.985 0536 .| 209 421 | 427 | 450 | 13 | 198
Wi0 % 30 8.84 10.47 0.300 5810 0510 | 170 324 | 438 | 167 575 | 137
W10 x 19 5.62 10.24 0.230 4.02¢ 0.395 963 183 4,14 429 214 0.374
Wi0 X 13 4.4 9.9% 0.23¢ 4.000 0270 - 68.9 13.8 393 289 145 Q810
W10 X 12 354 9.57 0.190 3.960 0216 | 538 109 {39 | . 218 110} 0788
W3 x 67 197 9.00 0570 8.280 0935 | 27 604 | 372 886 | ma | 212
WS % 58 171 8.75 0510 . 8.220 0810 | 228 520§ 365 | 751 -l 183 | 240
W8 x 48 141 8.50 0.400 8.110 0685 | 184 433 361 | 609 15.0 2.08
W8 40 T 11.7 823 0360 8070 0.560 146 335 333 . 491 122 204
W3 %31 9.13 8.00 0285 7.995 0435 | 110 275§ 3477 311 977 | 247
W8 X 24 7.08 793 0245 6495 | 0400 828 208 | 342 183 563 | 161
W3 x 13 444 8.11 0245 4013 - 0315 48.0 118 329 341 1.70 087
W6 X 25 734 5.38 0320 6.080 0.455 53.4 167 2.70 171 560 | i
W6 % 20 587 620 0260 | - 6020 | 0365 | 414 134 . 266 | 133 430 | L350
WE x 15 4.74 6.28 0.260 4.030 0.405 32.1 102 2.60 4.43 2320 0.928
WE % 15 4.43 5.99 0.230 5.990 0.260 29.1 972 | 236 $.32 1| 145
W6 % 12 355 6.03 0.230 4.000 0.280 221 931 | 248 299 150 | 0918
WhHx 9 2.68 5.90 0.170 3.940 0.215 1.64 556 247 2.19 1.11 0.905




Problem #1 (30%)
Define the following:
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(5)  angular velocity
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(6)  shear modulus of elasticity
» )
+lie VOHL(O_ 07[‘ ﬂwav 5‘%;/5;;
4—0 _Sl‘{ eax < TL}/OIIV\ fOY - {{.m Cay

Q[an[{'a ).4/\_(_17[€}//'6L/S
(7) ioad diagram

A Ayawin 070 +he .S‘%fut'ﬁu\(e

S LMQ;L}J li/t:) el [c\a,ch

Yeac{tet/(’?) }QI*IOLUL/\ , cmca
’H/(t’ Yt lt (/([VﬁCtIOM_g'
(8) bending stres ‘

SHyess Fvoﬂ(uceﬂp bj A

) }/V\_Olmevtt

pewd \/zj

(9) shearow

sheay Flow 15 — (e where &
< sl/\_ea\/ (tress and T /s the
Sec;f,(.om 'ff/ll'c,/cmegs .
(10)  neutral surface
S-L&Y ]CZKCED a:ﬂ, &J}l f‘CZ"] )9 Qm(jl!;«j s ]ZV €0
; ¢ 9=VO. 1 € Pa/ijef +h ;/Qu?j h +/ce

C..e'vkﬂo(cf Mﬂ 7['/“’(6_)%55 jﬁcﬁ(‘\om \
Z




Problem #2 (20%)

(a) The shaft shown below was designed by a junior engineer. Is the shaft safe?

Tallow = 80 MPa ’ d)allow =2°

diameterd =02m G=10GPa J=157x10%*m?
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(b) The shaft shown is fixed between two rigid walls. Calculate the reactions.

(0 KN-m

30 KN-W

R = j-m 4> +5m o)

+ ‘rMa

O <)

TA 4+ Ta—60+Tb
o= 2704 +7Tp -€0 e
Equilibrinen — f
'TA t T = 30 (e
9 OrC
TD -

TA — SO  [A-p

()



Problem #3 (20%)

(a) Given the beam load diagram shown below, draw the shear diagram by the

method of summations.
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(b) (Given the load and the shear diagrams shown below, draw the moment diagram
by the method of summations.
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Problem # 4 (30%)

(a) A beam has the moment diagram shown below. =1 x 107 m*
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What is the moment that will produce maximum bending stress?

M= —50 Ekwn-w

What is the moment that will produce minimum bending stress?

M= o0

Calculate the section modulus,
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(4) Compute the maximum bending stress produced by a moment equal to 30
KN-m.
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(' 5) If the allowable bending stress is 160 MPa, calculate the maximum moment the
becam can resist.
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{(b) Given the moment diagram shown below, select a safe wide flange section using

the table provided. The allowable bending stress 1s 24 ks1.
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