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Tvpical Beam Nomenclature
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Modulus of Elasticity of steel at 29,000 ksi

Moment of Inertia of beam, in?

Total length of beam between reaction point, ft

Maximum moment, kip-in

Maximum moment in left section of beam, kip-in

Maximum moment in right section of beam, kip-in

Maximum positive moment in beam with combined end moment conditions, kip-in
Maximum at distance x from end of beam, kip-in

Concentrated load, kips

Concentrated load nearest left reaction, kips

Concentrated load nearest right reaction and of different magnitude than Py, kips
End beam reaction for any condition of symmetrical loading, kips

Left end beam reaction, kips

Right end or intermediate beam reaction, kips

Right end beam reaction, kips

Maximum vertical shear for any condition of symmetrical loading, kips

Maximum vertical shear in left section of beam, kips

Vertical shear at right reaction point, or to left of intermediate reaction of beam, kips
Vertical shear at right reaction point, or to right of intermediate reaction of beam, kips
Vertical shear at distance x from end of beam, kips

Total load on beam, kips

Measured distance along beam, in

Measured distance along beam which may be greater or less than a, in

Total length of beam between reaction points, in

Uniformly distributed load per unit of length, kips/in

Uniformly distributed load per unit of length nearest left reaction, kips/in

Uniformly distributed load per unit of length nearest right reaction and of different magnitude
than wi, kips/in

Any distance measured along beam from left reaction, in

Any distance measured along overhang section of beam from nearest reaction point, in
Maximum deflection, in

Deflection at point of load, in

Deflection at point x distance from left reaction, in

Deflection of overhang section of beam at any distance from nearest reaction point, in
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Formulas
Flexural stressat . _ Mc _ M
extremefiber '~ 1 T S
Flexural stress at . _ My where y = distance from neutral axis to fiber
any fiber '~ I i
_ VoV :
Average vertical shear v = T for beams and girders

where Q = statical moment about the neutral axis of
Horizontal shearing VQ the entire section of that portion of the
stress at any v b cross-section lying outside of section A-A
section A-A

b = width at section A-A
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Beam Diagrams and Formulas

Table 3-23
Shears, Moments and Deflections

1. SIMPLE BEAM — UNIFORMLY DISTRIBUTED LOAD

Total Equiv. Uniform Load . = W
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2. SIMPLE BEAM — LOAD INCREASING UNIFORMLY TO ONE END

Total Equiv. Uniform Load ..., = 1BW a3 w

i
|
kS
1
1t
o
Il
.
il
g Is

é\ﬁ
v
3
)

H:IJI. LH.T

— 0.5774/ — v, =

s (e

w|®

== X P
——
-
= ]
|
|-.
I
=
o
L=y ]
=3
.
) VR
1]
=]
)
o
3

L OO .. |

Tatal Equiv. Uniform Load ... = AW

_ -
a
o
m B2 Vs mmssstosmssssrsssmspessissssimsaressies. S g
- - [ H

. M

2

w

I

! V, (when r-:% S

Wl (R OB | oo v i

|—|II=|-||

:
A

' ﬂ |\[|Tm ﬁfw {HBEI'ITH'".........................-......._._._._.______ = ira—
ol S0
| &
1 | Ay (when R<o LT -1 -E‘Hﬂ -4:2)




Structural References

Table 3-23 (continued)
Shears, Moments and Deflections

4. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED

- |
= 8 h-li-l— b e ]
H_Teﬁ_ A=V, (max.when a< o ... = :ij'.;s.:w}
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.hhlzrl-.. UM (WhEN X< 8) s = Fyx
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M'f : My (when x> {(@+b)).......cccoeornr. = B (- x)
Moment

5. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED AT ONE END
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6. SIMPLE BEAM — UNIFORM LOAD PARTIALLY DISTRIBUTED AT EACH END
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Table 3-23 (continued)
Shears, Moments and Deflections

7. SIMPLE BEAM — CONCENTRATED LOAD AT CENTER
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8. SIMPLE BEAM — CONCENTRATED LOAD AT ANY POINT
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9. SIMPLE BEAM — TWO EQUAL CONCENTRATED LOADS SYMMETRICALLY PLACED
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Table 3-23 (continued)
Shears, Moments and Deflections

15. BEAM FIXED AT BOTH ENDS — UNIFORMLY DISTRIBUTED LOADS
! Total Equiv. Unifom Load ......coccrmrennnnissinnnen =
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16. BEAM FIXED AT BOTH ENDS — CONCENTRATED LOAD AT CENTER
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17. BEAM FIXED AT BOTH ENDS — CONCENTRATED LOAD AT ANY POINT
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Table 3-23 (continued)
Shears, Moments and Deflections

24. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD
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NOTE: For a negative value of A,, deflection is upward.

25. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD ON OVERHANG
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Table 3-23 (continued)
Shears, Moments and Deflections

26. BEAM OVERHANGING ONE SUPPORT — CONCENTRATED LOAD AT END OF OVERHANG
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27. BEAM OVERHANGING ONE SUPPORT — UNIFORMLY DISTRIBUTED LOAD BETWEEN SUPPORTS
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Dimensions and Properties

Table 1-1 (continued)

i _.:F ki Jt
T Table 1-1
AL W Shapes
" Dimensions
e
Web Flange Distance
Shape A':a' HT“ Thickness, | 4, | Width, | Thickness, k | 7 'd;‘grg-
L 2 h'f' tf‘ k*! kur Gﬂﬂf_
in,’? in. in. in. in, in. in. | in | in. | in. | i
W44:335° | 98.5 1440 |44 |1.03 [1 Yo 159 |16 |177 1% |256 |23 |1%hs |38%s| SV
«290° | 85.4 (4356 435 |0DB65| s e |15.8 | 15% | 158 |19 (236 | 29w |1V
w«262° | 76.9 (433 |43%|0.785] Vel e |15.8 | 1%s (142 [17he {220 |2Y%s |13 l l
%230%Y 67.7 429 |427:|0.710] "qe| e |15.8 | 15%s [1.22 [1Vs 2071 |2Vs | 13hs
W40=593" 1174  |43.0 |43 |1.79 |13he| '5e|16.7 | 1634 (323 [3Vs [4.471 [d%e [2Vs | 24 | Ve
503" (148 [42.1 |42 [1.54 [1¥he | Yhe|16.4 |16 %2276 (2% |394 |4 2
31" (127 (413 [41%|1.34 [18he | "Vis|16.2 | 16V | 236 |2%s |354 |3% |17
397" 1117 |10 (41 |1.22 |1%e | % |16.1 | 16Ya (220 [2%4s |3.38 |3V | 1'%
=372 109 (406 |40%6[1.06 [¥he | = |16 | 16Vs | 205 [2Vw 323 [3%s | 1%
«362" (107 406 |40V 112 |1's | S |16.0 |16 | 201 |2 319 |3V |13
«324 | 95.3 |40.2 |40%e|1.00 (1 W 1159 | 15%s [1.81 (134|299 |3Vw | 11Vhe
w297° | 87.4 |30.8 | 3972|0930 Y| W |15.8 | 157 (165 |19 |283 |2%Ne| 1"Ve
«277¢ | 81.4 |30.7 | 3946|0830 "Ye| e |15.8 | 15¥s (158 (1% |276 |2%s | 1%
«240° | 73.3 (304 [30%&|0750| s | ¥a |15.8 | 15%s | 1.42 [17he | 260 |27h6 | 196
«215% | 63.4 (390 (39 (0650 ¥z | % |15.8 |15%s|1.22 [1Ve |240 |22 | 1%
«199° | 58.5 |38.7 |385%%|0650| % | i |15.8 | 15% | 107 |17 225 |250e (19 | ¥ | Y
W40:392" [115  |416 (4158|142 |17 | ¥a |12.4 | 12% | 252 (27 |3.70 |3%s| 1'%e| 34 | 7V2
331" | 97.5 406 [40%e|1.22 |1 | S |12.2 |12V8 (213 (28 331 |3%s |1'%e
327" | 96.0 408 |40%:|1.38 (e | Ya 121 |12Ve (213 |2Ve (331 3% | 1'%
%204 | 86.3 404 [40%&|1.06 |1 | % (120 |12 [1.93 (1948|311 |3%s |13
«278 | 82.0 |40.2 |4DVe|1.03 |1 o 2.0 (12 |1.81 (135|299 |3Vw |13
%264 | 77.6 400 [40 |0DB60| “\he| Ve (119 | 117 [1.73 [19 |2971 |3 11
x235° | 69.0 [39.7 [39%s0.8630( e T (1.9 | 1178|158 |19 [276 |29 | 1%k
*211% | 62.0 (304 |39%%|0.750( ¥4 | ¥a |11.8 | 113 (142 |[1The 260 |27he| 1%
183 | 53.3 (30,0 |39 |0650( ¥a | s |11.8 | 1134 [1.20 |194a |238 |2V2 | 1%
«167¢ | 49.2 |386 |3B5&|0650| s | 56 |11.8 | 1134 (103 |1 221 |25 | 1%
«140% 43.8 |382 |38Y:|0.630| s | % [11.8 [ 1% | 0830 ®rel201 [2% |1 | ¥ | Y
© Shape is slender for compression with F_ = 50 ks
" Flange thickness greater than 2 in. Special requirements may apply per AISC Spedtication Sectlon Al e
¥ Shape does not meet the ey, kmit for shear n Specitication Section G2.1a wath F, = 5 Ksi

W Shapes
Properties
W44 — W40
Compact Torsional

Nom-|  cotion Axis X-X Axis Y-¥ Properties
inal | oitera s | ho
Y ET Rl Ll B Fl 2] T IR lFl2 d bw
Ibift| 26 | & | in? | in. in. | in? | in? |in?®|in. | in?|in | in int int
335 | 450{3.0 (31100 (410 178 hezo [1200 hiso (349|236 | 424|423 | a7 | 535000
200 | 502/45.0 27000 1240 178 410 (1040 h32 349|205 | 421(420 | 509 | 481000
262 | 557(49.6 (24100 1110 177 f1270 | 923 M7 |347[182 | 417|419 | 373 | 406000
230 | 6.45/54.8 [20800 | 971 (175 oo | 796 o1 | 343157 | 403417 | 249 | 346000
593 | 258191 |50400 [2340 |17.0 [2760 [2520 [R02 | 380 (481 | 463(308 | 445 Q7000
503 | 298|223 (41600 [1980 [168 [2310 [2040 249 |372(394 | 450(303 | 277 780000
431 344|255 |34800 [1600 [166 [1960 [1600 (P08 | 365|328 | 441|389 | 177 BIB000
397 | 366|280 (32000 1560 166 [1800 [1540 [191 | 364 (300 | 437|388 | 142 579000
372 | 393|205 [29600 |60 165 [1680  [1420 (177 | 360|277 | 434|386 | 116 526000
362 | 200{30.5 (28000 |1420 [165 [1640 [1380 (173|380 (270 | 433|385 | 100 513000
324 | 440(3.2 |25600 1280 [164 460 [1220 (153 | 358|730 | 428|384 | 794 | 448000
297 | 4.80(36.8 [23200 (1170 [163 [1330 [1000 (38 | 354|215 | 423|382 | 612 | 390000
277| 503412 21900 [1100 [164 [1250 [1040 h32 |358 (204 | 425(381 | 515 | 370000
249 | 555/45.6 119600 | 993 [163 [12o | 926 (118 |a55[182 | 421|380 | 381 | 339000
215 | 645|526 |16700 | 559 16.2 | 964 796 1 3.54 1156 4181378 248 284000
199 | 720|526 14000 | 770 160 | 860 | 605 | 882 |345137 | 412(376 | 183 | 246000
392 | 245\24.1 (29900 |1440 [161 h70 | 803 fi30 | ze4 |22 | 330|391 | 172 306000
331| 286(28.0 |24700 [1210 159 {1430 | 644 |06 |257 (172 | 321|387 | 105 241000
307 | 285200 24500 [1200 160 f1410 | 640 hos |2s58 (170 | 221|387 | 103 230000
204 | a11|2.2 21900 |1080 [150 [1270 | 562 | 935 |255 (150 | 316|385 | 766 | 208000
278 | 331|33.3 20500 [020 158 f1e0 | 521 | 874 |252 140 | 313|384 | 650 | 120000
264 | 3.45/35.6 [19900 | 971 [158 f13o | 493 | 826 |2szl13z | 3az|ass | s61 | 181000
235 | a77|41.2 7400 | 875 (150 ho10 | 444 | 746 |254 (118 | 311|381 | 413 | 161000
211 | 417|456 15500 | 786 [158 | 906 | 300 | 6641 |251 (105 | 307|380 | 304 | 141000
183| 492|526 (13200 (675 |157 | 774 | 3:1 | 560 |249| 883 | 304|378 | 193 | 118000
167 | 576|526 [11600 [ 600 [153 | 893 | 283 | 479 |240| 760 | 208|376 | 140 9700
149 711|543 | 9800 | 513 |150 | 598 | 220 | 388 |229| 622 | 289|3r4 | 93 | #0000
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Table 1-1 (continued) Table 1-1 (continued)
W Shapes W Shapes
Dimensions Properties
W36 - W33
Web Flange Distance Compact Torsional
[Nom- 5 A
Thickness, | g, | Width, | Thickness, k il 5 '.';‘ltl}rg- el g-';"ﬁ::z Axis X-X Axis Y-Y i | Properties
b | 2| b e | R Gage sl ol slel 2l 3 olrl s |
in.2 in. in. in. in. in. in. | in | in. | in. | in b/t 26 | & | in®* | in2 | in.| in® | in® |ind | in. | ind? | in | in int in8
W36:800" (236 |42.6 |42V2|2.38 |2 |13 |18.0 |18 420 |4ifsg | 524 |5%s |23 |31¥e| TV 800 2100135 (64700 (3040 166 |3650 4200 467 422 1743 514|383 11060 1540000
=652" 1192 |41 |91 197 |2 1 176 | 17%a | 3.54 (3% |4.49 [4%0s] 2 G652 | 248(16.3 (50600 (2460 [16.2 12910 |3230 367 | 4.10 [581 4961375 | 593 1130000
«529" 156 |398 |39%161 |15 | Yhe{17.2 | 17Ye (291 |2%%6| 386 |4%s |2 529 | 296(19.9 139600 1990 [16.0 (2330 (2490 |289 4.00 |454 4801369 | 327 Bd46000
<A487" 143 |39.3 [39%&1.50 |1 | 3 |17.1 |17Ve | 266 (2| 363 |4 1'% 487 | A19(2.4 136000 (1830 158 (2130 2250 [263 396 N2 4.74|136.7 | 258 o000
<4410 130  |38.9 [38%1.36 [P | Wie|17.0 |17 | 244 |26 339 | 3% |17 441 348|236 (32100 1650 157 1910 1990 (235 | 3.492 |368 469364 | 194 B 1000
w3050 1116|384 |38%%&|122 |1'/s S |16.8 |16 | 220 |2%. | 315 |3 | 1'9g 295 | 383|143 (28500 1490 [1A7 1710 P7s0 1208 3.88 1325 4611362 | 142 75000
x361" 06 |38.0 (38 |12 (1 | % |16.7 | 16%s | 201 |2 296 | 3% | 1% 361 | 416(28.6 (25700 (1350 [15.6 1550 1570 188 3851293 458|360 | 109 a(=000
«330 | 97.0 |37.7 |3m&1.02 (1 Y2 |16.6 | 16° |1.85 [1%s | 280 |3 |13% 330 | 4489(31.4 (23300 1240 [15.5 1410 (1420 |17 3.83 | 265 453|358 843 456000
<302 | BE.B |37.3 [373%:|0045| "Sg| e 1167 | 16%8 | 168 [1"he| 263 |3 1148 02 | 496(33.9 21100 (1130 [154 1280 1300 156 3.82 12411 453|357 Bb41.3 412000
%282° | 82.9 |37.1 |37Ve|0885| e | The |16.6 | 1678 [ 157 1% | 252 |27 |19 282 | 529(36.2 19600 1050 1154 (1190 200 44 | 380|223 4501355 | 527 376000
«262° | 77.0 |36.9 |367|0.640| "e| Ve |166 | 16V2 | 144 |17 | 239 |2%: |19 262 | 575/38.2 (17900 | 972 (153 (1100 1090 (132 (376|204 | 446|354 | 416 | 342000
%247¢ | 72.5 |36.7 |36%|0.800( "¥s| e |165 | 16%2 [1.35 |19 |2.30 |25 |15 247 | 611401 16700 | 993  [152 030 |10 123 374 1190 4421353 34.7 16000
»231° | 68.1 |36.5 |36Y2|0.760| %« | s |16.5 | 16V2 |1.26 [1Ve 221 | 2%e | 1% ' ' 231 | e54(42.2 (15600 | 854 15.1 | 963 40 (114 A7 |176 440352 287 292000
W36x256 | 75.4 |374 [373&|00960| "%he| 2 |12.2 | 12Ve | 173 (19 |248 | 2% | 1% |32%8]| 52 206 | A53|33.8 (16800 ( B95 (14.89 1040 a28 BB.S | 2651137 3.25135.7 529 168000
x232° | 68.1 |37.0 |37V:|0870| s | e |12 | 12Va (157 [1%4e | 232 |2%a |17 232 386|37.3 15000 | 809 [14.8 | 936 68 | 772 |262 122 321|356 | 396 148000
=210° | 61.8 |36.7 | I64| 0830 Vsl e (122 | 12Vs [ 136 |14 |2.11 | 2% | 1Va 210 448(39.1 13200 | 719 [14.6 | §33 a1 BrS | 258 1107 318|353 280 1280000
%104% | 57.0 |365 |36V 0765 %/ | 4 121 |127a [ 126 |1Vs |207 | 2%s | 196 194 | 481(42.4 112100 | Hb4 14.6 | 767 373 B19 | 256 97.7 | 315|352 222 1716000
«182¢ | 53.6 [36.3 [36%|0.725] s | ¥ 121 | 12% (1.8 |1%a |1.93 |2Ys | 1% 182 | 512(44.8 11300 | 623 [145 | 718 JAT | 576 |255] 907 | 313|352 | 185 107000
«170° | 50.1 |36.2 |36Ye|0B80| “'He| e |120 | 12 110 [1V¥e |185 |2 1418 170 | 547(47.7 (10500 | 581 14,5 | 668 320 232 253 838 | 3111351 131 G500
«160° | 47.0 |360 |36 |0650| ¥ | %% [12.0 |12 [1.02 |1 1.77 | 1%6| 178 160 | 5.BB[49.9 | 9760 | 542 (144 | 624 205 |49 (250) 77.3 | 308|350 | 124 Q0200
%150° | 44.2 |35.9 |357:|0625| ¥z | 5w 120 |12 [0940| 5|69 |17 |1V 150 | 637|519 | 9040 | 504 [14.3 | 581 270 1 450 247 709 | 306/349 | 101 82200
%135%¥ 30.7 |356 |35Y:|0600| *= s (120 | 12 0790 "hs{1.54 |[1"66]1Ya ' ‘ 135 7.56(04.1 | 7800 | 439 |14.0 | 509 225 377 |238) 587 | 299|348 7.00 Ba100
W33387" 1114|360 |36 |1.26 |1/ Y2 1162 | 16Ve | 228 |2Ve |3.07 |3%s |17he |29%3] 5> 387 | A55(23.7 (24300 1350 |[14.6 1560 1620 (200 3971312 4491337 | 148 458000
354" 1104 |356 [35Y2|1.16 |¥he | 5 161 | 16Va | 200 |2V | 288 | 2%he| 13 354 | 385257 (22000 1240 [14.5 1420 (1460 181 .74 | 282 4441335 | 115 408000
x*xN8 | 93.6 |35.2 |35%e|1.04 [1/s | % |16.0 | 16 1.89 [17We |268 [2%: |19 318 | 4231287 19300 {110 4.5 1270 1290 167 3711250 4391333 244 Sar 000
=201 85.7 |348 |34%:|0060| "e| V2 159 | 15%s (173 [1%s |252 |2% | 1% 291 As0| 3.0 7700 1020 (144 (1160 116D 146 .68 |226 4.35133.1 651 318000
«263 | 77.5 |345 |34V 0870 T Trag |15.8 | 16%a [ 157 [1%e | 2.36 |27 |12 263 | 031343 15900 | 919 143 N4A0 D A 4.66 1202 4.31133.0 187 281000
*x241° | 71.0 |34.2 |3a%|0.830( "Hie| THe [159 | 157 [1.40 1% | 219 |2% |1 241 | 5.66(35.9 14200 | 831 141 [ 940 | 933 mE§ |362[182 429|328 | 32 251000
#221° | 65.2 |339 |337|0775| ¥s | s |15.8 |15%s | 128 |1Ve |206 |2V | 1% 221 620(38.5 12900 | 758 (141 | 857 40  [106 3.9 | 164 4.25|32T £1.8 224000
<201 | 50.2 |33.7 [33%|0.715] "e| ¥a |15.7 | 15% | 115 [1Ve |104 |2 1416 ' ‘ 201 eB5(N.7 MeQ0 (686 140 [ 773 7449 952 | 3.56 (147 4211325 208 155000
W33<169% | 49.5 338 [33%:|0B70( el Ya |11.5 |11V (122 |1V [1.92 |2Vs |13 |20%| 5V 169 471(44.7 | 9290 | 549 137 | 629 310 A39 | 250 844 | 303{326 V1.7 2400
«152° | 44.8 [335 [33%: 0635 % | %% |11.6 | 11%8 | 1.06 |1%e |1.76 | 1%hs]| 1Ve 152 | S48(47.2 | 8160 | 487 135 | 558 273 472 1247 739 | 301|324 124 1700
<141°% | 41.6 [33.3 |33%:|0605] ¥ | S |11.5 | 11V | 0.960] "5e]| 1.66 | 1% 17 141 &01(49.6 | 7450 | 448  |13.4 | 514 246 427 (243 | 669 | 2981323 970 4400
«130° | 38.3 |33.1 |33%|0580| % | 5w |11.5 | 112 |0855) T |156 |1% |17s 130 &73(61.7 | 6710 | 4DB |13.2 | 467 218 379 |239)] 5895 | 294|322 737 HBR00
®118%Y 34.7 |32.9 |327%|0550] ¥w | %% |11.5 | 11V [0740] ¥ |1.44 [ 1% |1V 18| 7.76(04.5 | 5900 | 358 [13.0 | 415 187 | 3286 | 232 51.3 | 289|321 5.30 48300
© Shape is slender for compression with £ = 50 ks,
" Flange thickness greater than 2 in. Specid requirements may apply per ASC Spedfication Section A3 1¢
“ Shape does not meet the A, kmit for shear m Speciication Section G2 7a wath £ = 50 ki,
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Table 1-1 (continued)
W Shapes

§
e g
1= Table 1-1 (continued)
¢ XK W Shapes
W
— — Dimensions
L' 1‘_
by
Web Flange Distance
Shape AT‘ I:Ia:lh, Thickness, | ¢, | Width, | Thickness, w |7 ".:ﬁf:
tﬂ _f bi‘ !i' .t*_., k*; EﬂEE_
in? in. in. in in. in. in. | in | in. | in. | i
W30=391" 1115 |33.2 |33Ws|1.36 |13s | "he|156 [15%e | 244 |27hs |323 |3% |17 |26'%| 5
«357" 105 [32.8 |32%41.24 [1Va %y 1155 [15Ve (224 |2Ve 303 |3Vs |1The
%3260 | 958 [32.4 [32%:|1.14 (1 | %= |154 | 15% | 2.05 |2V | 284 |2%he| 13
=292 | 85.9 [32.0 |32 (102 |1 Yo 1153 |15Ys (185 N7 264 |2%: |1%s
=261 76.9 |16 | 3156|0930 el V2 [15.2 [ 15Vs |1.65 |15 |244 | 2% | 1.
%235 | 69.2 [31.3 [31V:| 0830 "¥g| e (151 [156 (150 [1Ve |220 | 2% |17
%211 | 62.2 (309 |31 [0775] ¥s | ¥s (15 | 15Va [1.32 |1%hs | 210 |2V | 1¥hs
*191°¢ | 56.3 [30.7 |30°%6|0.710] "he| ¥ [15.0 |15 1.19 |1%he 197 |2 | 1%
®173% | 51.0 [30.4 |30%2| 0655 % | %e [15.0 |15 107 |1Ve [185 |2 17 " Y
W3D=<148° | 43.5 [30.7 | 30%:|0650| % | 5w |[10.5 | 10V2 | 118 [1%ha | 183 |2Vs |18 |26 52
%132 | 38.9 [30.3 [30Y:|0615| % | %w [10.5 [10Ve [1.00 N 165 |17 |17
x124% | 36.5 [30.2 [30%=| 0585 % | s [10.5 | 10%2 [0.930] "Whe| 1.58 |1%he| 17
«116° | 34.2 (300 |30 (0565 %e | %w [10.5 | 10V2 [0.850] /2 |1.50 [1%s |13
»108° | 31.7 (298 | 2978|0545 %w | %w [10.5 | 10Vz [0.760] ¥ | 141 [1Mfe] 1
«99% | 291 (29.7 |29%|0520( V2 | Y4 [10.5 | 10Ve [0.670] "he|1.32 | 1% |1
«90% | 26.4 (29.5 |29Y2( 0470 Y2 | Y4 104 | 10%& [0610] ¥ |1.26 |12 |14 " "
W27x530" 189 325 [32W|197 |2 1 15.3 [ 15Vs | 354 |3%e |4.33 |47hs | 1" ¥a 2358 510
«J6B" 108 (304 |30%(1.38 (19 | Ve|14.7 | 1496 (248 |22 (327 |3% |1 CYE
336" | 98.9 [30.0 |30 |1.26 |1'/s We [14.8 | 14Ve (228 12Ve | 307 |3%e |17
x307" | 90.4 |296 | 2956|116 |13 | % [14.4 [14%2 (209 |2V |288 |3 178
»281 82.0 [29.3 |29Ys|1.06 (19w, | Ve |14.4 | 14%: | 1.93 [1'54g| 272 |2¥Ne]| 14
%258 | 76.0 [29.0 |29 |0980|1: 14.3 [ 14Ys | 137 |13 | 256 |2Vhe]| 154
%235 | 69.4 [28.7 [28%R|0910| "%e| V2 [14.2 [14Vs [1.61 [1%8 |240 |22 | 1%
%217 | 64.0 [28.4 |28%|0.830| "¥g| T |14.1 | 14% (150 |12 |229 |2¥% |1
*194 | 57.2 [28.1 [28BYs| 0750 ¥s | ¥y [140 |14 134 |15hg | 213 |2Vs |13
=178 | 52.5 [27.8 [27%4]0.725) s | 33 [14.1 [ 14Vs |1.19 |136 | 198 |28 |1V
w161% | 47.6 (276 [27%| 0660 el ¥4 [14.0 [ 14 108 |1V | 187 |2 1448
*146° | 43.1 [27.4 |27%|0.605| % | %w [14.0 |14 [0975]1 176 |18 | 1's Y 'f
W27<120% | 37,8 |27.6 |27%6|0610[ % | %= [10.0 |10 110 [11e |1.70 |2 17 |23%8| 52
®x114° | 33.5 [27.3 |27Y4|0570| %e | e [1001 | 10% |0.930] el 1.53 | 1¥hs] 1
«x102° | 30.0 [27.1 |27¥s|0515] Y2 | Ye |100 [10 |0.830] el 143 1% |1e
=94° | 27.7 [26.9 |2675|0490] V2 | "« |100 (10 |0.745] Y |1.34 [1%s |17He
*84* | 24.8 |26.7 |26%4| 0480 e | YWe 100 |10 |OB40] e | 124 | 1% | 1e
= Shape s slender for compression with F}_ = 50 ki
¥ The actual size, combination, and grientation of fastener compenents should be compared with the geomelry of the rgss-sechion
to ensure compabibiity
" Flange thickness greater than 2 in. Specia requirements may apply per ASC Speafication Section A3 1c
¥ Shape does net meet the ot imit for shear m Speciication Section G2, 1a with £, = 50 ksl

Properties
W30 - W27
Compacl Torsional

Nom-| g ction Axis X-X Axis ¥-Y Properties
inal Critatia fis i
T hlsl L1l Blrl 21 L 1 elFl 2 J Cu
bt 24 | & | in? | m? | n | in? | in® | ind | in. | nd | in | in in? in®
301 a19019.7 [20700 [1250 [134 450 [1550 198 | 367 (310 | 437|308 | 173 366000
357 | 345|216 [18700 |1140 122 320 |1300 (179|364 (279 | 432|306 | 134 324000
396 | 475234 [16800 |10 13z heo 1240 (62 | 360 (252 | 427|304 | 103 FEFO00
202 | 412|26.2 (14900 | 930 [132 hoeo [1100 [144 358|223 | 422|302 | 7i2z | 250000
o1 | 459|287 13100 | 829 [121 | 943 | 958 27 |3s3|196 | 416|300 | 541 | 215000
235 | 802|322 1700 | 748 (130 | 847 B (114 2151 175 413|208 A3 190000
11| 574|305 [10300 | 665 [1ze | 751 | 757 |00 |349[155 | 410|296 | 284 | 166000
191 | 6.35)37.7 | 9200 | 800 128 | 675 | 673 | 895 | 346|138 | 407|205 | 210 | 148000
173| 7.04/40.8 | 8230 | 541 [127 | 607 | 508 | 798 |342|123 | 403|204 | 156 | 120000
148 | 444|416 | 6680 | 436 [124 | 500 | 227 | 433 |228| 680 | 277|205 | 145 48400
132 | 527|439 | 5770 | 380 [122 |437 | 196 | 372 |225| 584 | 275|203 | a7 | 4200
124| 565/46.2 | 5360 | 355 [121 |408 | 181 | 344 |223| 540 | 273|202 | 799 | a3me00
16| 617|47.8 | 4930 | 329 |120 (378 | 164 | 313 |219| 492 | 270|202 | 643 | 34900
108 | G.69)406 | 4470 | 299 [119 |36 | 146 | 279 |215| 439 | 266|201 | 499 | 30800
09| 7.80/51.9 | 3000 | 260 |17 |312 | 128 | 245 |210| 386 | 262|200 | 377 | 26800
ap ) 852|575 | 3610 | 245 117 | 283 115 221|209 347 | 260(289 284 A0
539 | 2150121 25600 |1570 [127 heeo 2110 (277 | 365 (437 | 441|200 | 496 443000
968 | 2.9617.2 [16200 |1060 [122 H240 |1310 {79 348|279 | 414|279 | 170 255000
436 | 219189 (14600 | 972 [121 {1130 |118D |1G2 345 |252 4091277 | 131 226000
307 | 446|206 (13100 | 887 [120 o030 1050 (146|341 (227 | 404|275 | 101 198000
281 | 472|225 (11900 | 814 [120 | 936 | 953 [133 229|206 | 400(274 | 7a5 | 178000
208 | 4031244 M0800 | 745 |11.9 | 852 858 20 336 187 396|272 G1.6 138000
235| 44|22 | 9700 | 677 (118|772 | 768 108 333|168 | 392|271 | 47.0 | 141000
217 471|287 | 8910 | 627 (118 | T 704 (100 132 (154 389|269 376 128000
194 | 524|318 | 7860 | 559 1.7 [ 631 | 619 | 881 329|136 | 385|268 | 271 | 111000
176 | 5.92)329 | 7020 | 505 |16 | 570 | 555 | 788 |325|122 | 383|266 | 201 98400
161 | £.49(36.1 | 6310 | 458 |11.5 | 515 497 09 | 323 1049 3791265 151 87300
16| 7.16(38.4 | 2660 | 414 |11.5 | 464 443 635 (320 977 | 3.76|26.4 1.3 200
120| 455(30.7 | 4760 | 345 [|11.2 | 395 184 B8 |221| 576 | 2BB|265 111 32500
114 541(42.5 | 4080 | 299 [11.0 | 343 158 N5 1218 493 | 264|264 i.33 7600
102] 6.0347.1 | 3620 | 267 [|11.0 | 305 | 130 | 278 |215| 434 | 262(263 | 528 | 24000
od| 670/405 | 3270 | 243 [100 | 278 | 124 | 248 |212| 388 | 250|262 | 403 | 21300
g4 | F7E|E2T | 2850 | 213 107 | 244 108 221207 332 | 254|261 281 179000
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Table 1-1 (continued)
W Shapes

Dimensions

Table 1-1 (continued)
W Shapes

Web Flange Distance
snape | A'| g |Mickness,| o | Wiawh |Thickness, | k| | [Wor
by 2 by fr Kaes | Kaut Gage
in.? in. in. in. in in. in. |in. | in. | in. | in.
W24:370" 100 |28.0 |28 [1.52 |12 | 3% |13.7 | 13% | 272 |2%a |3.22 |3% | 1% |20%s| 5V
w3357 | 98.4 [27.5 |277:]1.38 |14 | "el13.5 |13 |248 |2 (298 (3% |17
306" | 89.8 [27.1 [27vs|126 [1ve | 5 |13.4 |13%s | 228 |2%e |278 [3%w |17
x278" | 82.0 |26.7 |26%:|1.16 [ 136 | 5% |13.3 |13V |200 |26 | 259 |3 |17
%250 | 73.5 [26.3 [26%]1.04 |1 | 9 [13.2 | 13v | 189 |17 [239 [2996] 1%
%220 | 67.2 [260 |26 |0960| | 2 |131 |13 [173 |13 (223 (296 |15
%207 | 60.7 |25.7 |25%oa70| % | e 130 |13 157 1% (207 (2 |17
«192 | 56.3 |25.5 |25%2l0.810] el e 120 |13 |146 1746 [1.96 (2% |17
x176 | 51.7 [25.2 |25Vl0750] s | ¥ |12.9 | 127 | 124 |15 [1.84 [2Vs | 134
%162 | 47.7 [250 |25 0705 Yne| ¥ |13.0 |13 122 v (172 [2V |13
%146 | 43.0 [24.7 |24%J0650] 38 | 5re [12.0 | 1278|100 |1e (159 (2 [17a
x131 | 38.5 |24.5 |24%2|0605| 58 | 5ne [12.9 | 127 |0960| 1546|146 |17 [17a
x117¢ | 34.4 [24.3 |24Ve|0550] %8 | 51 |12.8 | 12% |0850] 7s [1.35 [1% [17s
%1045 | 306 [24.1 |24 |0500] e | Ve |12.8 [12%: |0750| 3 (125 [19% |1%s | Y | Y
W24x103° | 30.3 |24.5 |24V2|0550| %6 | 56 | 9.00]9  |oosolt  [1.48 |17 |1V |20%] 5%
w94t | 27.7 [24.3 [24valos1s5| w2 | v | ao7lovs |om75| s [1.38 [1% |17
x84t | 24.7 [24.1 [24vsloa70l w2 | va | go2lo  |o770] 3 127 [19ms| 17
x76° | 22.4 [23.9 [23%s]0440] s | Ve | 800l9  |o0880| Thel1.18 [ 1% |17
x68° | 201 [237 |23%do41s| e | Ve | 8orlo  |o585] Y (109 [1ve |17
waax62c | 182 1237 |2noasol e | Ve | 7047 |0590] %he [1.09 (172 |17 |20%s] 30
%55 | 16.2 [236 |235%l0305] ¥ | ¥ | 7017  los505| 2 [101 [17he |1 |20%0] 3w
Ww2ix201 | 502 |230 |23 |0910| whe| Vo |12.6 | 129|163 |15 [213 |29 1% | 18 | 5%
w182 | 536 (227 |22900830] e e (125 | 120|148 |1 (108 |2%: | 1%
%166 | 48.8 |225 [22v2l0750] s | %8 |12.4 | 129|136 |13 (186 [2vs |13
w147 | 43.2 [22.1 |22 o720 3% | 3% |2s 12w |15 |1 (165 (2 1%
»132 8.8 (218 |21 0650 & | he [124 |128% |10 |1he [ 154 [17%s|1Vs
%122 | 35.9 |21.7 |2158|0.600 % | S5he [12.4 | 12%s | 0960 56| 1.46 |19%6| 17a
x111 | 32.7 |215 |21%:|0550] %6 | 5me |12.3 | 12%s |0875] 7e [1.38 [1% [17a
«101° | 20.8 (214 |21%m|os00] v2 | Ve |12.3 | 127 |osoo| e 130 1" 1we | Y| Y

© Shape 13 slender for compression with £, = 50 ksl,
® The actual sire, combination, and orignation of fasiener components shoukd be compamd with the geametry of the eross-section

0 ensure compatibiity.
P Flange thickness grester than 2 in. Special requirements may apply per AISC Specification Section A3 1c.
¥ Shape does not meel the Mt §mit for shear in Specification Secbon GZ.7a with £, = 30 ksi

Properties
W24 - W21
Compact Torsional

Nom-l  eaetion Axis X=X Axis Y-Y Properties
imal Criteria Its i
M T hlel 7 1 & [¢] 21 1 | 81 7].2 J Cu
bat) 2t | & | in® | ind |in. | in® | in® |ind | in | ind [ in | in | ind in.8
370| 251|142 13400 [ 957 [ Jiso 1160 fiso [z27 267 | 3.92[25.3 | 201 186000
335| 273[15.6 [11200 | 864 |[11.0 {1020 [1030 [152 [323|238 | 385[250 | 152 161000
306| 2040171 10700 | 789|109 | 922 | o19 137 [320|214 | 381[240 | 117 142000
279| 318|166 | 9600 | 718 [108 | 835 | 823 124 [317[193 | 376(246 | 905 | 125000
250| 340|207 | B490 | 644 [107 | 744 | 724 fi0 314171 | 371|245 | 666 | 108000
229| 379|225 | 7850 | 588 [107 | 675 | 651 | 094 [311[154 | 367(243 | 51.3 36100
207 | 414|248 | 6820 | 531 [106 | 606 | 578 | 888 [308[137 | 362|241 | 383 84100
192 | 443|266 | 6260 | 491 [105 | 550 | 530 | B18 |307|126 | 360(240 | 308 76300
176| 481|287 | 5680 | 450 [105 | 511 | 479 | 743 | 304|115 | 357|230 | 239 5400
162| 531|306 | 5170 | 414 |10.4 | 466 | 443 | 684 | 305|105 | 357|238 | 185 G600
146| 502|332 | 4580 | 371 |03 | 418 | 391 | 805 |301| 932 | 353237 | 134 54600
131| 6.70[35.6 | 4020 | 320 |02 | 370 | 340 | 530 |297| 815 | 349235 | Q50 | 47100
117| 753|202 [ 3540 | 291 |01 | 327 | 297 | 465 |2084| 714 | 348|234 | B72 | 40800
104| 850{431 | 3100 | 258 |10 | 280 | 250 | 407 [201| 624 | 342233 | 472 | 3B200
103| 4.59]30.2 [ 3000 | 245 [10.0 | 280 | 119 | 265 |1.99] 415 | 240(236 | 7.07 | 16600
aq| 518|010 | 2700 | 222 | 987 254 | 109 | 240 |1.98| 375 | 240|234 | 526 | 15000
g4| 586(45.9 | 2370 196 | 978 224 | 944 | 209 |195| 326 | 237|233 | 370 | 12800
76| 661|490 | 2100 | 176 | 969 200 | 825 | 184 |1.92| 286 | 234232 | 268 | 11100
68| 7.66/52.0 | 1830 | 154 | 985/ 177 | 704 | 157 |1.87| 245 | 230231 | 187 | 9430
62| 597|50.1 | 1550 [ 131 | 423 153 | 345 | 980[1.38| 157 | 1.75(232 | 1.7 4620
55| 694|546 | 1350 | 114 | Q11 134 | 291 | 830[1.34| 133 [ 171(231 | 118 | 3870
201| 386206 | 5310 | 461 | 947|530 | 542 | 861 [202[133 | 355{214 | 409 62000
182| 42226 | 4730 | 917 | 940|476 | 483 | 772 |300|119 | 3s1|m2 | 307 54400
166| 4.57]25.0 | 4280 | 380 | 936|432 | 435 | 700 |299 |08 | 348(210 | 236 48500
147 | 544|261 | 3630 | 320 | Q17| 373 | 376 | 601 |295| 926 | 3.45/200 | 154 41100
132| 601|280 | 3220 | 295 | 912 333 | 333 |535 [2903| 823 | 342(208 | 11.3 36000
122| 6.:45/31.3 | 2060 | 273 | Q09| 307 | 305 | 492 |292| 756 | 340(207 | 898 | 32700
11| 7.0534.1 | 2670 | 249 | 905 279 | 274 | 445 |2090| 682 | 337|206 | 683 | 20200
101| 7.68]37.5 | 2420 | 227 | 902|253 | 248 | 403 |289| 61.7 | 335/206 | 521 | 26200
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Table 1-1 (continued) Table 1-1 (continued)
¢ r W Shapes W Shapes
= Dimensions Properties
k W21 - W18
Web Flange Distance [T cﬂpant — — Torsional
e Ao | D8R Inickness, | 4 | Width, | Thickness, | K vl 2P o s E L
I I fr | Kees | Koer Gage_ | 2| L[ Blr] 21 I T B]Fl 2 J o
in.? in. in. in. in. in. in. | in | in. | in. | in. bit| 26 | &% | in® | ind | in.| 3 | in® |in3 | in. | in3 | in | in in? in®
w2193 | 27.3 [216 [215&|0580] s | 5re | 8420 8% |0930] “re|143 [155 | She|18%s| 57 93| 453(23 | 2070 [ 192 | &70] 221 g29 | 221 [1.84 ] 347 | 224[207 | 603 54 ()
oL 24.3 (214 |21%|0515] ' W 8.36| 8%s [DB35| Mgl 134 |1V s 83| 00|34 | 1830 | 1A1 8.67| 196 814 | 195 1183 | 305 | 221|206 4.34 8630
HT3* M5 2112 |21 Ve| 0485 The | e B30l 8Ve (0740] ¥e [124 19w | s 73] 560/41.2 | 1600 | 151 ged| 172 706 | 170 (1.81| 266 | 219|205 3102 7410
e 20.0 1211 |21V2| 0430 e | Vs 8271 8Ys |06ES| MAs|1.19 |13 s 68| 6.04(43.6 | 1480 | 140 8.60| 160 64.7 | 15.7 [ 1.80 | 244 | 217|204 245 B760
pd s Y 18.3 (210 |21 0400 Y e | 8248V |0615] Na (112 |13 | e B2 | 6.70{46.9 | 1330 | 127 a.54| 144 IS | 140 | 177 | 2.7 | 215|204 1.83 Hoe0
it i 16.2 (208 |20%510.375| Ya e | B22IBYs |0522] Y2 [1.02 [13he | e 55| 7.87|150.0 | 1140 | 110 B8.40] 126 484 | 118 (1.73]| 184 | 211|203 1.24 4980
«48% | 14.1 [206 |20%%|0.250] ¥a | %6 | 81482 04230 e [0930{1%s | e W | Y 48| 947|536 | 950 | 930 | 824|107 | 387 | 952[1.66| 149 | 205(202 | 0803 | 3950
W21:57°¢ 16.7 (211 |21 |DAQS| ¥a 3w | B.56|BY, |0650] %a [1.15 |18+ | "Whe|18%s| 3% 57| 504/46.3 | 1170 | 111 836 129 306 935/ 1.35| 148 | 168]204 1.77 3190
=50° 14.7 (208 |20%2]|0.380| Y= e | 6.53|6Y2 (0535 Y%s | 104 |1Ve 318 + + 50| 6101494 054 Q45 | 818] 110 249 FE4[1.30( 122 | 164|203 1.14 2570
44" 13.0 [20.7 | 2054|0350 #a g | B.50| 6Y2 | 0450 fhe (0950 1Vs 13 44| 722(53.86 543 168 | B8] 954 207 BAT[1.26 | 102 | 180)20.2 0.7 2110
W1B=311" | 91.6 223 |22%&|1.52 |1 ¥y 120 |12 274 2%y (324 |3w (1% |158'%] 5 2171 219(10.4 | 6970 | 624 872 754 795 132 295 (207 3531196 | 176 o200
283" | 83.3 (219 |M7a|1.40 | 1¥s Nhe|11.9 | 1178 | 250 |22 |3.00 |3%e |19 B3| 238(11.3 | 6170 | 565 881 676 i {118 291 1185 S4A71194 | 134 e
w258" | 759 (215 |21V:)|1.28 |1/ s 118 | 1132|230 |25 |270 |3 1V 208 | 256(12.5 | 5510 | 514 853 611 o288 07 2.88 [ 16h 3421182 | 103 are00
*x234" | 68.8 1211 |21 |16 [Phe | % |17 | 115211 |2 251 |2%s | 1% 234 | 276(13.8 | 4900 | 466 | 844|549 | 558 | 958 | 285|149 | 337|190 | 787 SM00
=211 62.1 {207 12056106 (1 | % 116 | 11V2 (191 |19 (231 | 2%6 |13 211 3.02(151 | 4330 | 419 &35 490 493 8h3 | 282 1132 JA21188 REB 43400
w192 56.4 (204 (2008|0960 "l Yo 115 |11V [ 175 |[1¥s 215 |27 |18 192 | 3.27|16.7 | 3870 | 380 2 2ZB| 442 440} 68 2791119 328|186 q4.7 J8000
x175 51.3 1200 (20 (0890 s e 1114 [ 1133|159 (1% [199 |2%s |1V |15 175 358(18.0 | 3450 | 344 8.20| 398 3491 BES [ 276 | 106 324|185 335 23300
«158 | 46.32 (197 |19%: 0810 "3hs| The [11.3 | 11Ve | 144 |17he |184 |28 |[1Vs 158 | 3.92(19.8 | 3060 | 310 8.12| 356 37 614 (274 948 | 320|183 2hZ 2000
%143 | 421 195 [19%2|07300 ¥s | ¥a 112 | 11Ve | 132 1% | 172 | 2% |13 143| a25(220 | 2750 | 282 | Bo@| 322 | 311 | 555 |272| 854 | 347|182 | 192 25700
w130 38.2 (193 |19Va|0670 Vel e (11,2 | 11Ve [1.20 |18he | 160 2% |13 130 | 465(23.9 | 2460 | 256 203 290 278 4989 | 2T0 | 767 | 3131181 145 22700
=119 35.1 (190 [19 |DBS5| ¥ Sfe [11.3 | 11Ye | 106 |1%s | 146 | 1505 138 119 531(24.5 | 2190 | 231 7.890) 262 253 4489 | 269 | 691 | 313|178 106 2300
=106 31.1 (18.7 [18%:)0590| %6 | e [11.2 | 11Ve | 0940 Yhe| 134 |19 1V 106 596/27.2 | 1910 | 204 7.84| 230 2200 394 |266| 605 | 3.10/178 748 17400
=q7r 28.5 (1856 | 18510535 Y | 5w (111 | 11Vs |0870] %a |127 |1¥e |1 97| 6.41[30.0 | 1750 | 188 7.82| 211 201 361 | 265 | 583 | 308|17.F 586 15800
=86 25.3 {184 |18%s|0D.480 ' Yo 1111 | 11Ye |0770] 3a [117 [1%a |16 Bo| 7.20(33.4 | 1530 | 166 177 186 175 36 263 484 | 3051176 410 13600
= T6" 223 B2 | 1BYa|0425] The | Ve |11.0 | 11 0680| MAs|1.08 [ 1% |11 ‘ 7 o ANEF8 | 1330 | 146 1.73| 163 152 276 |261 | 422 | 302]175 283 1700
W1s=71 208 [185 |1B8W2| 0495 2 s 764 7%= |0810| “re[121 |12 s |18 340 47124 | 1170 | 127 7.50] 146 603 | 158 | 1L7O| 247 | 2058(117.7F 3449 4700
w65 | 191 [184 [18%]|04500 The | W | 750 75 |0750] ¥ |145 |17 | T 65| 5.06/35.7 | 1070 | 117 | 7.49) 133 | 548 | 144 [1.69] 225 | 203[176 | 273 4240
<B0" 17.6 (182 [1BYa|0D415] e | Wa T.56| 7> |0695 "Ha|110 |14 348 B0 | 544(38.7 054 | 108 147 123 01 | 133 | 168 | 206 | 202|175 217 3850
T 16.2 (181 |18Ve|0.390| #a e | 7.53| 72 |0B30| % [103 |18 | e an | 298N gad 983 | 74 112 449 | 119 [ 1.67 | 185 | 200|175 1.66 3430
%50¢ | 14.7 [180 |18 0355 ¥ | % | 7.50| 7V2 | 0570 %e (0972 1Ys | " 50| 657|452 | 800 | 889 | 7.38| 101 401 | 107 [1.65| 166 | 198174 | 124 3040
W18x4B6° 13.5 181 (18 |0D360| ¥ e | B.OB| B 0605 % [1.01 |1Va gl 18| 310 db | 501|M.6 2 a8 | 725 907 225 FA3 1. 29 11.7 | 1568|175 1.22 1720
%40 | 11.8 [179 |17%|0315| %8| %e | 6.02/6 |0525] Ve [0927[1%s | 13 + + 40| 573|509 | 612 | e84 | 721 784 | 1921 | 6.3501.27| 100 | 156]174 | 0810 | 1440
x35¢ 10.3 177 11730300 *g | %4 | 6.00| 6 0425 ‘4w |0827|1Ys iy 35| 7.06(53.5 510 ave | T.04] 66.5 1583 812 1.22 8.08] 152|173 0506 1140

© Shape is slender for compression with Fo=50 ksl
" Shape enceeds compact [mit for flewre with £ = 50 ksi

@ The actual size, combination, and oriantation J tastenar components shoukd be compared with the geometry of the cross-section
o ensure compatibility

" Flange thickness greater than 2 in. Specid reguirements may apply per AISC Spedification Seclion &3¢
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Table 1-1 (continued) Table 1-1 (continued)
W Shapes W Shapes
Dimensions Properties
W16 - W14
Web Flange Distance hom.| Compact —— gy Torsional
Area, | Dept - : : | Ssection s X- s Y- Properties

Shape A Zh’ Thickness,| ¢ | Width, | Thickness, k Wl T "':‘;’: mw:! Criteria s | he p
b | 2| b tr | Koes | ke Gage 'T[a| 7 | E|F] Z 1 1 [B[r] 2 d o
in.? in. in. in. in. in. in. |in. [ in. | in. [ In, Mt) 2t | & | in® | in® |in. | in® | in* |in® |in. | in? | In | in. | in® in.®
W16x100 | 29.5 [17.0 [17 |0.585] s | e |10.4 | 10%: | 09851 139 (17 |1Ys 13| 5% 100 529124.53 | 1490 | 175 7.10] 196 186 3a.7 | 251 549 | 292[16.0 P 11900
<80 | 26.2 |16.8 |16%:| 0525 ¥z | Ve |10.4 [10% 0875 s [128 |13 |17 89| 592|27.0 [ 1300 | 155 | 705|175 [ 163 | 314 |249] 481 | 288159 | 545 | 10200
<77 | 226 |16.5 |16V2|0.455] s | Ve |10.3 100 (0760 e [116 1% |17 77| 677|312 [ 1110 | 134 | 7000150 [ 138 | 269 |247| 410 | 2850158 | 57 | 8590
<67° | 19.7 [16.3 |16%6[0.305 ¥s | % [10.2 | 10V [0865| Ths| 1.07 | 1% |1 67| 770/35.9 | 954 | 117 | 696|130 [ 119 | 232 |246| 355 | 2B2[157 | 239 | 7300
W1Bx57 | 168 [16.4 [16%[0430] The | Ve | 712 7 |0715] Vhs[ 112 [1% | T [13%7] 30 57| 498|330 | 758 | 922 | 672/ 105 | 431|121 |160]| 189 | 182157 | 222 | 2660
<50° | 14.7 [16.3 |16Ve|0.380] %s | ¥ | 7.07| 7V [0630| 56 [1.03 |19 | Tre 50| 561|37.4 | 659 | 810 | 668 920 372|105 |1.59] 163 | 189156 | 152 | 2270
x45° | 13.3 [16.1 [16Va|0.345 ¥s | 3 | 7.04|7  |0565( % [0967(17: | Bhe 45| 6.23(41.1 | 586 | 727 | 665 823 | 328 | 934|157 145 | 1881586 | 111 | 1990
<40° | 11.8 [16.0 [16 [0.305 %6 | 3 | 7.00[7  |0505| 2 0907136 | Pns 40| 6930965 | 518 | 647 | 663 730 | 269 | 825157 127 | 186155 | 074 | 1730
x36° | 10.6 [15.9 [1578|0205] %6 | e | 6,997  |0.430| Uw 08321V | Y | 8120481 | 448 | 565 | 651 640 245 | 700/ 1.52]| 108 | 183[154 | 0545 | 1460
W16:31° | 9.13(15.9 [157a|0275| Vs | Ve | 553|672 |0ad0( e (0842)17e | ¥ 13| 3% 31| 628|516 | 375 | 472 | 641 540 124 4.49| 117 | 703 1420154 | 0461 | 739
<269 | 768157 [15%02s0] s | Vs | 550|570 [03as| 3 |ora7|ive | e 134 3 26| 7.07|%6.6 | 301 | 384 | 626 442 59| 349 112| 548 1380153 | o2e2 | 565
W1h30" (215 (224 [20%(3.07 |30 [1%a [17.9 [ 177 [4.91 494|551 |63 | 2% | 10 377049 730| 182 s7|14300 1280 |&17p1660 |4720 [527 |4.69[816 | 568175 [1450 362000
=665" 196 216 2158|283 |2%e]17he 177 | 17%: |452 |4 (512 |5'%6| 2% F-7e-30 BES | 1.95] 4.06[12400 1150 7981480 [N170 |72 4.62 | 730 557 |17.1 (1120 305000
«<BOS" (178 |20.9 [20%a|260 |2/a |1%6 |17.4 [17%, (416 (4% 476 |57 |21 3-7":-3 605| 200 4.30[10800 1040 | 7.80{1320 |80 (423 |455(652 | 545|168 | 89 256000
550" 162 (202 |20Va|2.38 |2%a [1%he |17.2 [ 17Ve [382 |319ma| 4.42 |5Ve | 2% 550| 225 4.79) 9430 | 931 | 7631180 [3250 (378 [4.49(583 | 538164 | 669 219000
500" [147 196 [19%8[2.19 24 |19 |17.0 (17 |350 (3% |410 [47%| 2% 500| 243| 5.21] 8210 | 838 | 7481050 |2880 (330 |4.43|522 | 526|164 | 514 187000
«455" 134|190 |19 |202 |2 |1 |168 167 [321 |3%w [381 |42 |2V d55| 262| 568 7190 | 756 | 7.33| 036 [2560 [304 |d.38|468 | 517|158 | 395 160000
«A426" [125 187 [18%6[1.88 17 | 196 |16.7 [16%: [304 [3%s 363 |45 |2Va 426| 275 6.08| 6600 | 706 | 7.26| 869 (2360 283 |4.34|a34 | 511156 | 33 144000
%398 (117|183 [1BVa|1.77 | 1% | s [16.6 | 16%5 |285 |2 |3.44 |4V |27 308| 292| 6.44| 6000 | 656 | 7.16/ 801 |2170 262 |4.31[402 | 506|154 | 273 129000
370" 100 [17.9 [177a|1.66 |15 | 13ns|16.5 1612 | 266 [2V16|3.26 |3156| 21 370| 310| 6.80) 5440 | 607 | 707|736 [1990 [241 |427|370 | 500153 | 222 116000
342" 1101 [17.5 |17V2|1.54 186 | %6164 | 16%s (247 |21 [3.07 |3%: |2 342| 331 7.41| 4000 | 558 | 698 672 1810 [221 |4.24|338 | 4.84[150 | 178 106000
%3110 | 91.4 [17.1 [17Va|141 | 1% | 30 [16.2 |16V« |226 2% |286 |3%e | 1% 311| 350 800 4330 | 506 | 688 603 [1610 [195 [420|304 | 487|145 | 136 E9100
x283" | 83.3 [16.7 1E3|'.:ri.2‘£l 1% | "a|16.1 | 16V | 207 |2V (267 (3% | 1% 83| 3.89] 6.54] 3840 | 450 G6.79) 542 [1440 179 | 417|274 481|147 | 104 ey
«257 | 75.6 [16.4 |16%6[1.18 [1%s | 5% [160 [16 [189 |17 |2.49 |3%e [ 1% 257| 423 97| 3400 | M5 | 671|487 1200 [161 |413|246 | 475|145 | 791 | 67800
<233 | 68.5 [16.0 [16 [1.07 |1 | % [15.9 (157 [172 [1% |232 |3 [1% 233| 462|107 | 3010 | 375 | 663|436 [1150 [145 410|221 | 489|143 | 535 | 59000
%211 62.0 |15.7 |15%40.980] 1 Y2 |15.8 |15% |1.66 |1%he | 216 |27 | 17e 217 206{11.6 | 2bb0 | 338 b.o5) 390 (1030 N30 4.07 | 198 464|142 446 21500
=193 | 56.8 [15.5 |15Y2]0.890] s | e [15.7 | 15% | 144 |17hs | 204 |2 | 17Ve 193| 545128 | 2400 | 310 6.50| 355 931 119 | 4.05 180 4.59114.0 34.8 45900
=176 | 51.8 [15.2 [15Va|0830] "] Ve [15.7 | 15% 1.3 |154e [ 1.91 |25% | 1% 176 | HO9713.7 | 2140 | 281 6.43 320 438 0¥ | 402|163 455|138 | 265 40500
=159 | 46.7 [15.0 |15 |0.745] ¥ s |15.6 | 15%8 |1.19 |1%he |1.79 |22 | 196 138 ] bo4|15.3 | 18900 | 254 6.38( 287 748 96.2 | 4.00 146 4511138 19.7 J0b00
<145 | 427 [14.8 [14°0)0680] Mhe| s [15.5 | 15' | 1.09 |1%s | 1.69 |2V | 1% .f ' 145 7.11|16.8 | 1710 | 232 6.33| 260 G677 B7.3 | 398 1133 4471137 15.2 1700

© Shape ig siender for comprassion with £, = 50 ksi.

8 The actua se, combination, and orentation o fastener components shoukd be companed with the geamelry of the cross-sechion
0 ensure com patibiity.

" Flange thickness grester than 2 in. Special requirements may apply per A1SC Specification Section A3 1c.

* Shape does not meet the &, imit for shear in Specification Section G2.1a with £, = 50 ksl
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Table 1-1 (continued)
g W Shapes
— — Dimensions
| Y \ ¢
b
Web Flange Distance
snape | A | oy [Thickness| o | Widtn, | Thickness, | WEAE
ki T | able
[ E ] by Ir Keos | Kot Gage |
in? in. in. in. in in. in. [ in. | im. [ in. | in.
Wid=132 | 388 147 1451'srﬂ.545 5g | e |14.7 | 14%: (103 1 163 |2%% |19 | 10 | 5%
%120 | 35.3 (145 [14%200590 %e | 54 |14.7 | 1454 | 0.940| Shs| 1.54 [2Ve |1V
<100 | 320 [14.3 [14%=|0525] Yo | Ve |14.6 | 14%: | 0860] = | 146 |2 [1W
%49 201 (142 |14Ya|0A485| Y2 | Ya |14.6 | 145 (0780 /2 | 1.38 (2Ve 176
«90' | 265 [14.0 [14 [0440] s | Ve |14.5 |14 |0.710] TAs|1.31 |2 17he
Widg2 24.0 1143 [14Y2]0510] Y2 | Y [10.1 | 10"s | 0855 /& | 1.45 [1Vhe|1%e [1078| 5772
%74 21.8 |14.2 [14Va]0450] e | s 101 | 10Ys | 0.785] 35| 1.38 (158 | 1Vie
=bg 20.0 |140 [14 |0A15] %he | Ye [10.0 |10 [0.720] s | 131 1% | 1Vee i i
i1 17.9 (139 [1378]|0.375| % | % |10.0 |10 |06B45] 5% |1.24 [1Ve |1
W14:53 15.6 {139 |13%|0.370| ¥a | % | 8.06] 8 0D660] Mhe| 125 |1V |1 1074| 5%
=48 14.1 (138 [13%0.340| ¥s | ¥w | B.03| B 0.595] 5/ |1.19 [17w |1 + *
43" 126 [13.7 [13%:0.305| %6 | ¥ | B.O0| 8 0530 V2 (1142 |[1¥s |1
Wi14x38% | 11.2 |14.1 [14Y2]0.310( He | e | 6.77| 6%« [0515] Y2 |0.915(1Ve | Bne (113 3120
X34" 10.0 |14.0 [14 |0285 e | e | 6.75| 6%« [DA55] 'w | 0.855[1%we | ¥ + 3l
< 30" B.B513.8 |137|0270] Ve | Va | 6.73] 6%« |0385| s |0.7851Vs | ¥s 3
Wid=26" 7.69(139 1390255 Ve | Y& | 5.03|5 0420| 71w |0.820(1%s | %o [115s] 23/F
wa2" 6.49(13.7 [13%s|0.230| Ys | Y& | 5.00| 5 0.335] %M [0.735[1%% | ¥a |115%] 2340
W12x<336" | 98.8 [16.8 [16%:|1.78 (13 | s |13.4 | 1333|296 |2V%Ma| 355 [3Ve |1Ve| QYR | 5%
«305" | 89.6 [16.3 [16%e|1.63 |15/a | Phe|13.2 |13V [ 271 [2Vhs| 3.30 (3% |15
x279" | 81.9 (159 [15%a|1.53 |17z | % |13.1 |13V | 247 |22 (307 (3% |14
*252" | 74.0 (154 [15%:(1.40 |13z | "a|13.0 (13 225 [2Vy [285 |3Vs (1
x230" | 67.7 |15 [15 [1.29 |154g | The|12.9 | 127 | 207 |2The | 267 |2%h6| 1Y
<210 | 61.8 [14.7 143|108 (13 | 5 [128 [ 12%2 190 (1% | 250 |296| 1%
%190 | 55.8 (144 [14%31.06 | 1'ha | e [12.7 | 125 | 174 |13 | 233 |25 | 1%
<170 | 50.0 [14.0 |14 |0960| Whe| Ve [126 | 125|156 |19 [2.16 (2w | 156
«152 | 44.7 (137 [13%|0B70| s | %s |12.5 |12 | 1.40 1% | 200 |2%. | 1V
«136 | 30.9 (134 [13%:|0.790] Y| e (124 | 1232|125 |1V [185 |2Ve |1V
x120 | 353 [13.1 [13Ve|0.710] YWe| 8 |12.3 [12%& 111 (1Ve |1.70 |2 13he
106 | 31.2 (129 |127.|0610| % | % [12.2 |12V |D290[1 159 |17 |1V
w96 28.2 [12.7 112%4|0550] e | 54 |12.2 | 128 | 0.900] Y= | 1.50 [124s| 1Vs
<87 256 (125 [12V2|0515] Yz | Y 121 |12V | 0810] 6| 141 (1786|106
=79 23.2 1124 [12% !u.-l?n Yo | Yo (121 |12V [0.735] ¥ | 1.33 |13 | 1Vhe
w72 21.1 1123 [12V4|0430] "he | Ve |[12.0 |12 |[0670| Mhra| 127 [1%% | 1Ve
x65' | 191 [12.1 |12%s|0ag0l ¥ | e |120 |12 |0605| 556 [120 |1%: |1 Y ¥
= Shape is slender for compresson with £ = 50 ks,
' Shape exceeds compact linit for flexure wath £ = S0 ksi
o The actual size, combination, wnd crientation o fastener components should be compared with the geometry of e cross-section
0 ensure compatibility
" Flange thickness greater than 2 in. Specid requirements may apply per AISC Specificabion Section A3 1c.

Table 1-1 {(continued)
W Shapes

Properties
W14 - W12
Compact Torsional
Nom-| - gpetion Axis X-X Axis Y-Y Properties
L e— Fs | Mo
Wi, J ¢
®[x] # | B[] 21 7 | F[*].2 .
b/t 2t | & | in® 2 |im.| in® | in® |in2|imn. | n3 | In. | in. in.* in®
132| 715[17.7 | 1530 | 200 6.28| 234 548 5 | 3761113 4.23[136 123 25500
120 7.80119.3 | 1380 | 190 6.24( 212 495 675 | 374|102 4.20(135 937 2700
109 849217 | 1240 | 173 6.22( 192 447 61.2 | 373 927 | 417|135 T.12 20200
aa| 934|235 | 1110 | 157 617 173 402 5.2 |371 ]| B36 | 414|134 2.37 18000
0102 |29 | 999 | 143 6.14| 157 362 489 | 370 756 | 411133 406 16000
82| Ho9z|22d4 | B81 | 123 6.05( 139 148 203 | 2458 44.8 | 285|135 a.0v 6710
74| 641|254 795 | 112 G6.04| 126 134 266 | 248 405 | 282|134 387 5980
eB| BOT|ZFS | 722 | 103 B.01) 115 121 242 | 246 369 | 280|133 101 5380
61| 7.75(30.4 | B40 921 | 598 102 107 215 | 245 328 | 278|132 219 4710
23| 61|09 51 778 | 589 811 s7.7 | 143 |1.92] 220 | 222{133 1.94 2540
48| 675|336 | 484 702 | 585 78B4 | 514|128 1191 196 | 220({13.2 1.45 2240
43| 754|374 | A28 626 | 582 696 | 452 | 11.3 |1.89] 17.3 | 218/131 1.05 1950
8| B5T|A6 | 385 56 | 587 61.5| 267 | T7BB|155] 121 | 1.82{136 0.798 1230
34| 741|431 30 486 | 583 S48 | 233 | 691153 106 | 1.80[135 0.569 1070
30| 874|454 | 29 420 | 573 47.3 | 196 | 5821149 B99 1.77{135 0,380 BE7
26| 598|481 245 33 | 585 402 891 35511.08| 554 1311135 (0.358 405
22| 746|53.3 | 199 290 | 554 332 FO0| 280 1.04| 4.38( 1.27|134 0.208 314
336 | 226] 5.47] 4060 | 453 641 B0 (1190 (77 | 347|274 4131138 | 243 57000
305| 245] 5.98] 3550 | 435 6.29| 537 (1050 (158 |342|244 405136 | 185 48600
279| 266| 6.35] 3110 | 393 6.16] 481 937 143 | 338|220 4.00(134 | 143 42000
252 | 289 6.95 2720 | 353 G606 428 828 127 | 334 1196 3931132 | 108 35800
30 11| 7.ab] 2420 | 52 H97| 386 2 115 a3 |47 2871130 818 1200
210 3.37] 8.23] 2140 | 292 5.89| 348 gG6q 104 3.28 1159 3821128 B84.7 27200
190 365] 9.16] 1830 | 263 582 311 589 030 | 325|143 3T6(126 | 488 23600
1701 403]10.1 | 1630 | 235 o] Zfa o117 B23 | 322 11720 3.71[125 Ja.6 A0100
152 | 4.46]11.2 | 1430 | 209 5.606| 243 da4 728 [ 3191111 366123 25.8 17200
136 | 49651123 | 1240 | 186 5.58| 214 398 4.2 | 316 980 | 361|122 185 14700
120 2.57113.7 | 1070 | 163 2.91| 186 345 ool | 313 | Bad | 356(120 12.49 12400
106| 617|159 8933 | 145 547 164 301 493 | 311] 721 | 352(118 913 10700
95| B.76|17.7 833 | 1R 5.44| 147 270 444 |309] 675 | 349|118 B.ES 9410
87| 7.48(18.9 A0 | 118 a.38] 132 241 337 | 307 | 604 | 346[(11.7 a.10 8270
79| 8.22120.7 g2 | 107 534 119 216 358 [ 305 54.3 | 343|116 3.84 7330
72| 89922 6 havy 974 | 531 108 195 224 | 304 ) 492 | 340(116 293 6540
G| 949224.9 o33 B8F9 | 928| 908 | 1714 291 | 302 441 | 338(11.5 218 arB0
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Table 1-1 (continued)
W Shapes
Dimensions
Web Flange Distance
Area, | Depth, Work-
-'w _E ﬁl" -fr kqi-,.: tﬂ'ﬂ Eage
in.? in. in. in. in. in. in. | in. | in. | in. | in.
W12x58 17.0 (122 [ 124 II'_'LSEI'_'II Ty e 1100 | 10 0640] B/ [ 124 |1 Blg| Qs | 82
%23 15.6 [12.1 (12 0345 % | %% [10.0 |10 [0575] % [1.18 |13 | Bns| 9% | 5%
W20 14.6 [12.2 | 122|0.370] g dfyg | 23.08| 8V (0840 % |1.14 |12 Bhe| % | 52
w45 | 131 [12.1 |12 [0335] % | e | 8.05] 8 0575] 9% | 108 |13 | She + +
=40 11.7 119 (12 0295 %6 | 3hs | 8.01| B 0515] Vo 1102 (13 | T
W12:35% | 10,3 [12.5 [122(0300( %a | 3a | 6.56| 6% |0520] Ve |0820(1%e | ¥« (108 3%
30" 8.79112.3 [12%|0260] Ve | Yo | 652\ 6% |[0440] e |0.740] 18 Ve * *
%26 7.65/12.2 |12Y4|0230] Ya | Yo | 6.49) 6% |0380]| 3= (0680|117 | ¥s
W12x22°¢ B.48|12.3 (1240260 "4 g 4.03| 4 0425] Tl |0T25] "94q ¥y [10%s| 2V
%14° 5.57(12.2 |[12'8|0235| Y« | Vs | 4.01| 4 0.350] ¥e |0B50| s | ¥w
w16® 471120 |12 |0220] e | Ve | 3.09| 4 0.265] Ve |0565] e Y
<145 | 4.16{11.9 | 117:[0200( *s | Y& | 3.97| 4 0225] Ve 10525 s | %%
WID112 | 329 [11.4 | 1190755 Ys | s (104 | 10%a [ 1.25 1Y | 1.75 | 15461 Ve | 5%
=100 | 204 111 [ 11| 06B0[ el ¥ (103 |10%5 112 (1 [162 |11
=88 25.9 108 | 107=| 0605 *s | e |10.3 | 10V | 09901 149 |1 he| “he
WiT 226 106 |10%:{0530 Vo e |10.2 |10V |0870] T/ |137 |[1%a | T
x68 | 20.0 |10.4 [10%|0A70] Y2 | Ve |10.1 | 10Vs |0770] %e [127 [17e | T
=60 17.6 |10.2 [10%s|0420] THe | Ve |10.1 | 10Ve |0.680] MAe|1.18 |19 | Vi
wad 15.8 (101 (1080370 s da 1100 | 10 0615] 5/ [1.12 [15%% | "he
x49 | 14.4 100 (10 |0340 % | 36 |100 |10 |0560| % | 106 [1Ve | Y| Y| Y
W10:45 13.3 (10,71 [ 10| 03560 %a | ha | 8.02| 8 0620] 5a [1.12 [1%w | "Wha| 7V2 | 5
%39 11.5 | 9.98 97[0315] e | ¥a | 7998 05301 Y2 (103 [1¥Fw | e + +
TR 971 9.73| 9%40290| % | 3hs | 7.06] B 0435] /s [0935(1Vs | ¥s
W10:=30 B8.84(105 | 1020300 % | 3a | 5.81| 5% |0510] V2 |0810{1Vs Nhg| 8Va | 2340
=26 7.61110.3 [ 10%:/0260] Ya | Y& | 5.77| 5% |0.440] e |0740|1"w | Mia + +
wI22* 6.49(10.2 [10%e|0240]) 4 Ui 5.75| 5%: |0360] ¥ |0B6R0| 9 g
W10:=19 5.62110.2 [10°s|0250] Ve | Ve | 4.02] 4 0.395] 3/ 0695 el % [ Bla | 2Vab
o I e 4.99110.1 [10s|0240] Vs | Ve | 4.01| 4 0.330] 3he |0B30] % | %w
w15° d. 41100 (10 02300 Ve | Ve | 4.00] 4 0270] Va (0570 el %
w12% 3.54| 9.87| 972/0.190] *s | Ve | 3.96| 4 0.210] e (0510 e | ¥w
€ Shape iz dender for compression with £, = 50 ksi
" Shape exceeds compact Bmit for teure vath F = 50 ks,
® The actual sire. combination, ad orentation u-lr tmstener components should be compared with the geomefry of the coss-section
t0 ensune compatibility.
¥ Shape does not meet the /iy, imit for shear in Specification Section G2.1a with £ = 50 ksi.

Table 1-1 (continued)
W Shapes
Properties

W12 -W10

Compact Torsional

Mom- - caction Axis X-X Axis Y-Y Properties

m Criteria Ts h 3 c
b | h / g r z ! s r Fy w
b/ft| 26 | & | in? | In? [ n | In® | int* |in? )] in. | 2| in | in in# in®
58| 7B2\270 | 475 | 780 | 528| 864 [ 107 | 214|251 | 325 |282 (116 | 210 3570
53| 869281 425 F0.6 [ 523 779 958 1192 (248 | 290 |279 1115 1.55 3160
90| 6338 3 64.2 | 518 719 563 139|196 | 213 (225 (1116 1.1 1880
45| 700{206 | 348 | 577 | 515| 642 | 500|124 |195 | 190 |223 (115 | 1% 1650
0| 777|336 | 307 | 515 | 513] 570 441|110 |194 | 168 |221 |[114 | 0906 | 1440
35| 631]136.2 | 285 456 | A25] K12 | 245 7471184 | 115 |1.79 120 (0.741 E79
a0 7411418 238 386 | 521] 431 203 | 624] 1.52 G586 177 (1108 (0,457 720
26| and|a7.2 | 204 334 | 517 37.2 173 | 534] 1.51 BI1711.75 I1B (0,300 GOY
22| AT4{M B | 156 | 254 | 401| 203 468 23110848| 366|104 [110 | 023 164
19| s72{46.2 | 130 | 213 | 482 247 176| 1s8losz2| 298/102 (118 | 0180 131
16| 753]49.4 | 103 | 171 | 467 201 282 141]0773| 226|0982|11.7 | 0.103 95,9
14| B82{51.3 BBG| 149 | 462 17.4 236 1.1910.753| 1.90|0962|11.7 | 0.0704] 804
12| 417]10.4 | 716 | 126 | 466 147 | 236 | 453 |268 | 69.2 |3.07 [101 | 151 BO20
100 462|M.6 | 623 | 112 -1.EJL'I"I 130 207 400 1265 | 61.0 | 3.03 1100 | 109 5150
48| 518[13.0 534 88.5 | 4.54] 113 179 HB |263 | 531 |299 | 9B5| 753 4330
77| SB6|14.6 | 455 859 [ 449 976 | 154 301 1260 | 459 1295 | 973] &N 3630
68| G58[16.7 | 394 | 757 | 444] 853 134 | 264 |259 | 401 |291 | 9B3| 315 3100
60| 741[18.7 | 341 | 667 | 439 746 | 116 | 230|257 | 350 | 288 | 954| 248 2640
54| B15{21.2 | 303 | 600 | 437 666 | 103 | 206 |256 | 313 |286 | 048] 182 2320
49| B93|23.1 | 272 | 546 | 435 604 | 934 | 187 |254 | 283 | 284 | 942| 1.3 2070
A5 | sATIZ25 | 248 491 | 432 549 | 534 (133 1201 | 203 | 227 | 948] 1.3 1200
39| 7531250 | 200 421 [ 427 468 | 450 11131198 | 172 |224 | 939 0976 a2
33| 915F A 171 35.0 [ 419 38B| 306 | 9201194 | 140 | 220 | 930! 0583 791
30| 570{2a5 | 170 | 324 | 438 366| 1687 | 575137 | 884|160 (100 | 0622 414
20| 6.56]A.0 144 27.9 | 435 31.3 141 4591 1.36 7501158 | 989 04902 345
92| 799|369 | 118 | 232 | 427 260| 114 | 3971133 | 610/155 | aB1| 029 275
19| 509]35.4 0.3 188 | 414 216 429 21N 0874| 33511068 | 985 0233 104
17| 608]36.9 81.9] 16.2 | 405 187 350 17810845 280)1.04 | 978 0.156 85.1
15| 7.41138.5 GB.9] 138 [ 385 160 269 145108101 230|100 | 972 0104 68.3
12 | a43]a6.6 53.8] 100 | 300 126 218 1000785 1.74| 0983 966| 00647 50.9




Structural References

Table 1-1 (continued)
W Shapes

Y
¥ .kt
e Table 1-1 (continued)
¢ xfoxor W Shapes
W
— Dimensions
I}
Web Flange Distance
Area, | Depth, Work-
Shape a d Thickness, e Width, Thickness, K ki 7 | able
fe 2 by Iy Kaws | Koot Gage |
in.? in. . in. in. in. i |in. | in. | in. | in
W7 19.7 | 9.00| 9 |0570| %s | 5 | 8.28] 874 | 0935 "9/i51.33 |15 | ®hHe|5Ye| 5Ys
58 17.1 | 8.75 8920510 V» | Wa | 8221 8Ve |0810| 3120 |1V | s
<45 14.1 | 8.50| 8Y2(0400| 3 | ¥w | 811 8% | 0685 “Whe[1.08 [1%e | e
=40 11.7 | 8.25 BYs|0360| *a | e | BO7| 8" | 0560 % | 095417 %he
35 10.3 | 8.12| 8Y3|0.310]| 5he | Y | 8.02] 8 0495 Y2 |0889]1%% | e
w31 9.12| 8.00| 8 |0285 e | s | B.00| B 0435 Trw | 0829]17s Yy
WEx28 B.24] 806 B (0285 e | ¥ | 6.54| 62 | 0465 Trw |0859] She a | 6Va 4
w24 7.08) 7.93| 79s|0245) Ve | VY& | 650[ 6% (0400 ¥p |O7FM| e | ¥w |BV| 4
Wa<21 6.16] 8.28| BYs|0230| Ve | Va | 527 5Ve |0400| ¥s (0700 e | ¥w | BVe | 2%e"
%18 5.26] 814 BVe|(0230]| Ve g 525| 5% |0.330| %e (0630 g ¥w | B2 | 2%0
W8x15 4.44] 3.11| B8Ys|0:245| u Vg 4.02 4 0315 % [0615] g %w | B2 | 2V
=13 3.84| 798| B (0230 Ve | V& | 4.00/ 4 0255 Y |0555] Y | % + ¢
%10 206 7.89 7Us|DAT0| Ywe | Va | 3.94] 4 0.205| ¥s | 0505 "V Ve
WE=25 7.34] 6.38] 6%8|0320) 3w | ¥w | G.OB|6Ye |0455 T« (0705 Wi e | dV2| 32
%20 5.87] 6.20| 6Vs|0260 Ve | Ya | 6.02| 6 0365 ¥ |0815] e | ¥w ¢ ¢
15! 443 599 & |0230] Vs g 5099 6 0260 4 (0510 % T
W16 4.74] 6.28 6Ye|0260] Ve | V& | 4.03| 4 0405 ¥ (0655 e | ¥w | 4V2 | 2Ve"
®12 355 6.3 6 (0230 Vs g 4.0 4 D20l s (0530 W | ¥
o | 2.68] 5.90| 5&[0170] Y | Y& | 3.94| 4 0.215] % | 0465 g Vo
%85 252 583 5Ya|0DAT0| Fe | Ve | 3.94] 4 0.195| 4hs [0445] "y Ve
W5x19 5.56] 5.15| 5Ve|0270] Ve | Y8 | 503/ 5 0430 Tfe |0730] e The | 3Ve | 230
=16 4.71] 5011 5 (0240 Ve | Y& | 5.00| 5 0360 ¥ 0660 ¥ | e | 32| 2%9
Wa<13 3.83] 4.16| 4Vs|0280] Ve | Va | 4.06] 4 0345 Ye |0595] Y | Vo [ 2¥a| 2V49
U Shape is slends for compression with F-'J_ = 50 ksi
' Shape exceeds compact kmit for flexure with £ = 50 ksi
U The actual see, combination. and orentation ulr fastener conponents should be compansd with the geometry of the cross-sechon
o enswre com patibdity

Properties

Wé - W4

Compact Torsional

o=l gactian Axis X-X Axis Y-Y Properties
e b | b I g rl| z ! 5§ r Fd J Cw
bt] 26 | & | in? | w? |in | in? | in® |in?| in. | m® | in | in | in? in.®
67| 4430111 272 | 604 | 372] 700 | sse [ 214|212 | 327 [ 243 | 807] 508 1440
58| 507124 | 228 | 520 | 365 598 | 751|183 |210 | 27o (230 | 7o4] 333 1180
48| 502159 | 184 | 432 | 361 490 | 609 | 150 |208 | 220 | 235 | 782 1% a3
40| 7211176 | 146 | 355 | 353| 398 | 491|122 (204 | 185 |23 | 7698 112 796
| s10i205 | 127 | 312 | 351 347 | 426 | 106 |203 | 161 |228 | 783] om0 F10
| arolzza| 10 | 275 | 347 304 371 | ez7izoz | 149 |22 | 757 053 530
78| 7.0322.3| 980| 243 | 345 272 | 2.7 | 6631162 | 101 |184 | 760 0537 a2
24| B12]250 | 827 200 | 342 231 | 183 | 563|161 | 857|182 | 753 06| 259
21| 6591275 | 753| 182 | 349 204 977 371126 | 569|146 | 788 o282 152
18| 795|200 | 619 152 | 343 17.0| 797 304[123 | 466|143 | 781 0172 192
15| 6.37|28.1 480 118|329 136 | 341 170l087| 267|106 | 780| 0137 518
13| 784|299 | 396| 991|321 14| 273 1370843 215|103 | 7.74] 0.0871 D8
10| 9611405 | 308 781 322 887 200 106/0841] 166|101 | 769 00426 0.9
25| 6.68(155 | 534| 167 | 270 189 | 171 | 561|152 | 856/1.74 | 593 0461 150
20| 8.25(19.1 N4l 134 | 266| 149 133 | 4410150 | 672|170 | 584] 020 113
15115 16| 201| o72 256 108 | 932 311|145 | 475188 | 573 0101 765
16| 4.98/19.1 21| 102 | 260 11.7| 443 220{0067| 339|113 | 588] 0223 8.2
12| 7146 221 731 249 830 289 150l0m:m8| 232(108 | 575 00003 247
g 916(20.2 | 164 556 247 623 2200 1.11|0906| 1721106 | 569] 00405 17.7
a5l (291 149 510/ 243 573 199 101/0820| 156105 | 564 00833 158
19| 585013.7 | 263| 102 | 247 16| 0913 3631128 | 553145 | 472 0316 5014
16| 6940154 | 214| 855 213 963 751 300 1.26 | 458|143 | 465 0192 A0
13| 588106 | 1.3 546| 1.72| 628 386 190100 | 292[1.16 | 382 0151 14.0




Structural References

Table 1-5 (continued)
C Shapes

K I_Y fy
1k 1, Table 1-5
T X—+§—x
| C Shapes
f el b Dimensions
X |l
PHNA
Web Flange Distance
Area,| Depth,
dia | a "M [Thickness,| &, | Width, | Thickness. e LlL
in.? in. in. in. in. in. in. | in. | in. | in. | in.
Ci5:50 [14.7 [15.0 | 15 |0.716] Mae| 3% (372 3% | 0650 % |1%s | 12Ve| Vs | 1.17 |14.4
10 [11.8 |15.0 | 15 |0520] Vo | Ve [352) 3V, | 0650 5 |17e | 12| 2 1.15 |14.4
%339 [10.0 |15.0 | 15 |0.400] ¥a | Ya | 3.40| 3% | 0650 5% |17s | 12V8] 2 1.13 |144
C12<30 | BB1|12.0 |12 |0510] V2 | Vs |37 3% | 0501 V2 [1Ve e | 134% [ 1.071 |15
=25 7341120 | 12 10.387] ¥s | e | 3.05] 3 0.E01| V2 [1VR Oy | 1948 | 1.00 |11.5
«20.7 | 6.08|12.0 | 12 |0.282]| 5w | e [294] 3 0.501) %z |16 93s | 194% | 0.983|11.5
C10<30 | 8.81|10.0 | 10 |0.673] "he| 38 | 3.03] 3 0436 | e |1 8 1445 | 0.925| 9.56
w2h 7.34(10.0 | 10 |0526] Va | Ve | 289 2% | 0436 e |1 & 194" | 0.911| 956
E )] 5.87(10.0 | 10 |0.379]| ¥a g | 274 2% | 0436 e |1 & 1% | 0.894| 9.56
<153 | 4.48(10.0 | 10 |0.240] Vs | V& |260] 2% | 0.436| e |1 g 1%° 10.869) 9.56
COx20 | 5.87| 900 9 |0448] e | Mo | 265 2% | 0.413| e |1 T 147° | 0.848) 8.59
=15 4.41| 9.00| 9 |0.285| %6 | e | 249 2V | 0413 | The |1 7 138" | 0.824| 859
<134 | 3.94| 900| 910233 Ve | Vo | 243 2% | 0413 Ye |1 i 1% | 0.813| 859
C8187| 551| 800| B |0487| V2 | Ve (253 2V | 0390 ¥ | "She| BYa| 1727 | 0.800] 781
«137| 4.04| 800] 8 |0.303| 3 | e | 234 2% | 0390| ¥ | "9w| 6Ye| 1957 | 0.774] 761
«115]| 3.37| 800 B |0220] Ve | V& [226) 2Va | 0390 ¥s | "She| 6Ve| 13" | 0.756| 761
Cr=147| 4.33| 7000 710419] Ts | e | 230 2% | 0.366( *e g 5Ve| 14" | 0.738| 6.63
w122 | 3.60| 7.00| 7 |0.314| %6 | ¥e | 219 2% |0366] ¥ | Vs | 5Vs| 1% |0.721| 663
=08 | 287| 7.00| 70210 e | e | 209 2% | 0.366| s | Vs 5Ys| 1% | 0.698| 6.63
CEx13 | 3.81| 6.00| 6 |0437 s | Vs |216] 2% | 0.343 | 5he | "Ww| 44z | 19 | 0.689| 5.66
<105 | 3.08| 6.00| 6 |0.314] 5he | 3he | 203 2 0.343 | She | '3he| 4%a| 1V | 0.669| 566
«B2 | 239| 6.00| 6 |0.200] ¥e | Vs [1.92] 17 | 0.343] %he | "Ww| 4%s| 1Ve® | 0.643] 566
Co<0 264| 500| 5|0.325| % | e | 1.89) 1% | 0.320 | She | 4 32| 1Y% | 0.617] 4.68
6.7 | 1.97| 5.00| 5 ]0.190| 3e | s | 1.75] 134 | 0.320 | She | 4 32| — |0.584] 468
CAxr2 | 213| 4.00| 4]0.321| %% | e | 1.72] 1% | 0,296 5he | 3 | 2V2| 19  |0.563| 3.70
=04 158| 4.00| 4 |0.184] ¥e | Ya [1.58]| 1% | 0.296 | She | e 25 — | 0.528) 3.70
«A5 | 1.38| 4.00] 40125 V8 | Vs | 1.58]| 19 | 0.296 | e | 4 22| — |0.524] 370
C3-6 1.76] 3.00| 3 |0.356| ¥a g | 160 1% | 0.273| Ve Mhe| 15| — |0.519] 273
x5 1.47] 3.00] 310258 Vs | V2 | 1.50) 1Yz | 0273 Vs ae| 198 — |0.495] 273
.1 1.20| 3.00| 3 |0A70] ¥ | Vs [1.41) 13 | 0.273 | Ve Wig| 15/ — |0.468| 2.73
x35 | 1.09] 300 310132 Va | e [1.37) 1% | 0273 Vs e | 19| — |0.455| 273
O The actual sire, combination, and onentation of fastener components should be compared vath the geometry of the
cross-seclion fo ensure compatibility
Flange is too narmw 1o establish a workable gage.

Properties
C SHAPES

Nom-| Shear Tarsional Properties
inal | Cr, Axis X-X Axis Y-Y ; i ~

— ¥
M| & / g |r] X I § lrl x| Z | X gl
Rt in. | St | indlinlin®] in® |02 | in ]in [ 02| in. | in® | in® | in
50 |0.583(404 |538 |5.24|68.5 (110 |3.77 |0.865/0.799|8.14 |0.490|2.65 |492 5.49| 0.937
40 0.767 (348 46.5 |5.45|57.5 | 917 |3.34 (0883|0.778|6.84 |0.392(1.45 (410 b.73| 0.927
339 (0.896(315 |420 |562|50.8 | 807 [3.09 [0901)0.78816.19 [0.332(1.01 | 358 5941 0.920
a0 0.618| 162 270 [4.29)33.8 | 512 |200 [0.762| 0674)4.32 | 0.367|0.861 (151 4.54| 0.918
25 0.74G| 144 240 |4.43|20.4 | 445 (187 |0779|0674) 382 |0.306(0.538 | 130 4.7210.909
207 [0.870|120 |215 |461|256 | 386 (172 |0797| 0698|347 |0.253(0.359 [112 4.03| 0.890
30 0.368/103 |20.7 |3.42|26.7 | 393 |165 |066B| 0849|378 |0.441]1.22 795 | 363)0.922
25 0.494| 911 |182 }352|231 | 334 |1.47 |0675] 0617|318 |0.367|0.687 | €683 |3.75|0.912
20 0.636| 789 (158 |3.66]194 | 280 (1.31 [0690|0606| 270 |0.294{0.308 | o689 3.931 0.900
153 |0.796| 67.3 |13.5 387|159 | 227 (115 [0711|0634|234 (0.224/0.209 | 455 |4.19]0.854
20 0.515| 609 |135 |322|1169 | 241 [1.17 |0640) 0583|246 (0.326|0.427 | 394 3.46| 0.894
15 0681 51.0 |[11.3 |3.40(13.6 | 191 [1.01 [0659|0586)204 (0.245(0.208 | 31.0 3.00| 0.882
134 [0.742 478 |106 |3.49]12.6 | 1.75 (0954 (0666|0601} 194 (0.219]|0.168 | 28.2 | 3.79| 0.875
187 10431 439 [11.0 [282]13.9 | 197 [ 1.01 (059805651217 (0.344|10.434 | 251 3.05] 0.8494
137 [0.604] 361 | 9.02|299(11.0 | 1.52 [0.848|0613] 0554|173 |0.252{0.186 | 192 |3.26] 0.874
115 (0697 325 | 814|311 9.63| 1.31 [0775|0623| 0572|157 |0.211]0.130 | 165 | 3.41]0.862
147 (0441 272 | 7.78|251] 975 1.37 |0772(0561]|0532(1.63 |0.309|10.267 | 131 2.75| 0.875
122 |0538| 242 | 692|260 B46| 1.16 |0.696|0568| 0525|142 |0.257[0.161 | 112 | 286] 0.862
98 (0647 21.2 | 6072721 7.19) 0957|0617 0578|0541 1.26 |0.205{0.0996( 9.15 | 3.03) 0.846
13 0.380| 173 | 578|213 7.2a| 105 |0638|0524|D514|1.35 |0.318|0.237 719 | 2.37) 0.858
105 | 0.486| 151 | 504|222 618 0.860|0.567(0529]0.50011.14 |0.256]0.128 501 | 248 0.842
82 [0.599] 131 | 4.35|2.34] 5.16) 0.6B7|0.488| 0536|0512\ 098710.199|0.0736| 4.70 | 264 0.823
) 0427 B89 356(1.83] 4.39] 0.624 0444 | 0.486] 0478) 0913 0,264 0,100 293 |1 210) 0.815
B.7 |0.552| 748] 299]11.95| 3.55] 0470]0.372(0.489] 0484|0.757| 0,215/ 0.0549| 2.22 | 2.26] 0.791
7.2 |0.386| 458) 229|147 2.84| 0425|0337 0.447] 0.459) 0695 0.266|0.0817| 1.24 | 1.75| O.767
54 |0.501| 385| 1.92]1.56] 2.29] 0.312|0277|0.444|0.457|0565(0.231/0.0398| 0921| 1.88| 0.71
45 |0.587| 365| 1.8301.63] 2.12| 0.289|0.265|0.457|0493|0531|0.321|0.0322| 0871|200 0.710
G 0,322 207 1.38(1.08] 1.74] 0.300|0.263( 04131 0455|0.543| 0.294( 0.0725| 0.462| 1.40| 0.6490
2 0.392| 1.85] 1.23[1.12] 1.52] 0.241(0.225(0405| 0439|0464 | 0.245/0.0425( 0.379] 1.45| 0.674
4.1 | 0.461 1660 1100177 1.32] 0197 0.196]| 0.398] 0437|0399 0.262|0.02649) 0307 1.53| 0.655
35 10493 157 10411200 1.24) 0169 0,182 0.394] 0443|0364 0,29 0.0226( 0.276] 1.57| 0.645




Structural References

Table 1-7 Table 1-7 (continued)
— Angles Angles
Properties Properties LB-L6
Axis X-X Flexural-Tor sonal Axis Y-Y Axis Z-2 s
k | we | Ao, o
Shape A I | § r |l F |l 2| » J i | & Shape / S r 3 b4 Xo / 5 r | Tan |F=3
0 ksi
in. | M| in? | int| in?| in in. | in? | in. | int in® in. int | in? in. in. in} in, in* in? in.
LB<B<1'% | 1% |569 [167 (981 [175 |241 |240 |36 106 |73 32.5 4249 LBx<BxVe | 98.1 17.5 241 240 [ 31.6 105 |409 7.23 1.96 | 1.00 [ 1.00
=4 | 1% |51.0 [150 [89.1 [|158 |243 (236 |285 0943506 234 4.32 w1 891 158 243 236 | 28.5 0943 | 368 6.51 1.6 | 1.00 | 1.00
«fg |1V2 1450 132 |797 (140 |245 |231 |23 0832|346 16.1 4.36 < | 7.7 14.0 245 231 (253 0332 | 327 h.78 1.57 1 1.00 | 1.00
W | 1% (389 (114 |699 122 |246 (226 |20 07201221 10.4 439 ®3s | 699 122 246 226 | 22.0 0.720 | 285 2,04 1.57 ([ 1.00 | 1.00
=3 [1Ve |327 | 961 |596 (103 |248 |221 18.6 0,606 | 1.30 B.16 442 «3n | 59.6 10.3 248 221 | 18.6 0606 | 24,2 4,27 1.58 | 1.00 [ 0.997
x%e | 19he | 296 | BB3 (542 033 (249 (219 |16.8 0.548 | 0961 4.55 443 w318 | 54.2 033 | 249 219 (168 0548 | 220 384 1.58 (1.00 | 0959
xVz |1V |264 | 7.75 |488 B36 | 249 (217 |15.1 0.490 | 0.683 3.23 445 =Yz | 48.8 g36 | 249 217 | 151 0490 | 19.7 3.49 1.99 ([ 1.00 | 0.2
L8sci<1 12 |442 130 (809 |151 249 (265 | 273 147 |43 16.3 3.58 L& 1 388 8492 172 165 | 16.2 03816 |213 4.84 1286 (0542 | 1.00
«fe [ 1% 1391 115 (724 |134 (250 |260 |24.3 141 |29 1.3 392 wie | 34.9 7.94 1.74 1.60 | 14.4 0721 | 189 4,31 1.28 | 0.546 | 1.00
My | 1Ve | 338 | 994 |635 |17 (252 |255 |21 1.34 [ 190 728 395 w34 | 30.8 6.92 1.72 1.56 | 12.5 0624 | 165 3.78 1.29 | 0.550 | 1.00
<% |1Y/s |285 | B36 |542 Q86 | 254 |250 17.9 127 |12 4.33 3.98 wig | 26.4 588 137 1.51 10.5 0526 | 141 3.22 1.29 | 0.554 | 0.9497
=%s | 1Ve | 257 | 7.56 [494 B94 | 255 (248 |62 1.23 0823 3.20 399 =315 | 24.1 3.4 1.78 1.49 952 | 0476 | 128 2.94 1.30 | 0.556 | 0.959
«2 |1 230 | 675 |444 B0 | 255 | 246 14.6 1.20 |0.584 2.28 4 wWy | 21.7 4.79 1.79 1.46 g8.52 | 0425 |15 2.64 1.30 | 0.557 | 0.912
=i | 1848 | 202 | 503 |393 706 | 256 |243 12.9 1.16 | 0396 1.55 402 wfe | 193 423 1.80 1.4 .50 | 0374 | 102 2.35 1.31 (0.559 | 0.850
LB 41 12 1374 |10 [697 |140 (251 (303 |24.3 247 | 368 129 3.75 LBxdx1 11.6 394 1.03 1.04 773 | 0691 | 787 215 0.844 | 0.247 | 1.00
x7g |19 | 331 973 |626 (125 | 253 |299 |21.7 241 | 251 380 3.78 wie | 10.5 351 1.04 0997 | 677 | 0612 | TN 1.93 0846 | 0.252 | 1.00
<3 (1 |287 | 844 |550 (109 | 255 (294 [189 234 (161 575 380 Wiy .37 3.07 1.05 0049 ( 582 | 0531 | 613 1.70 0.850 | 0.257 | 1.00
«4g |1V 242 | 711 |470 920 | 256 |2489 8.1 227 04955 342 353 g 8.1 262 1.06 0902 ( 486 | 0448 | 524 1.47 0.856 | 0.262 | 0.997
e | 1e |219 | 643 (429 834 | 257 |236 14.6 223 10704 2.53 354 wIhg | 7.44 238 1.07 08783 439 | 0405 | 479 1.4 0.859 | 0.264 | 0.959
=z [1 196 | 575 |386 748 [ 258 234 |13 220 10501 1.80 3.56 w2 6.75 215 1.08 0854 3.0 0363 | 432 1.22 0.863 | 0.266 | 0.012
wflw | 94 |1T2 | 506 |342 659 | 259 | 2381 11.6 216 (0340 122 387 wfhe | 6.03 1.90 1.08 0820 | 342 | 0320 | 384 1.09 0867 | 0.268 | 0.850
L=t [1Ve |262 | 769 |378 839 121 |25 |14.8 187 | 147 397 33 LTxd=%s 9.00 301 1.08 1.00 260 | 0550 | 564 1.71 0.855 | 0.324 | 1.00
< |1V |221 Bd4d 324 702 | 223 | 245 12.5 1.80 | 0868 237 3.34 w8 7.79 2.56 1.10 0958 469 | 0464 | 480 1.47 0.860 | 0.329 | 1.00
x| 1 179 | 525 |266 579 |225 |240 |102 1.74 | 0456 1.25 337 w Wz 6.48 210 1.11 D0 | 377 | 0376 | 395 1.21 0.866 | 0.334 | 0.965
«w | 56 |157 | 462 |236 511 | 226 | 238 a3 11.70 10310 0.851 3.38 x| 5.79 1.86 1.12 0886 ( 3.3 0331 | 350 1.08 0.869 | 0.337 | 0.:12
w3y Wa 1136 | 398 |205 442 1227 | 235 781 1167 (0098 0.544 340 g 5.06 161 1.12 0861 284 | 0286 | 305 0,942 | 0.873 | 0.339 | 0.B40
LBxh1 1 374 111D 354 855 |1.79 |186 |154 0018|368 024 3.18 LB 354 8.55 1.79 1.86 | 15.4 0918 | 150 .53 1.17 [ 1.00 | 1.00
«Hg | 1% |33 975 |319 7681 | 1.3 1.81 13.7 08131251 6.41 3.21 «fg | 31.9 761 1.81 1.81 13.7 0813 | 133 3.13 1.17 1.00 | 1.00
«Hs | 1a |287 | BA6 281 664 | 182 |177 11.9 0705 161 417 324 w3la | 28.1 .64 1.82 1.77 | 119 075 | 116 273 1.17 1.00 | 1.00
«<Hg | 1Ws 242 | 713 [24.1 564 | 184 | 1.72 10.1 0.594 | 0.955 2.50 328 wia | 24.1 564 1.84 1.72 (101 0594 | 983 2.32 1.7 | 1.00 | 1.00
e | 1Ve |219 | 645 (220 512 1185 | 1.70 9,18 | 0.538]0.704 1.85 3.20 «Hhe | 22.0 5.12 1.85 1.70 917 | 0538 | B 2.11 1.18 1.00 | 1.00
<2 |1 196 | 577 194 459 | 186 | 167 822 | 048110501 1.32 3.3 =Wz |1 19.9 459 1.86 1.67 g22 | 0481 | 804 1.89 1.18 1.00 | 1.00
«fw | "%he |172 | 508 (176 406 | 186 | 165 7.25 | 042310340 0.889 332 w'fe | 17.6 4106 1.86 1.65 725 1 0423 | 71 1.68 1.18 | 1.00 | 0.973
Ay s 149 | 4.38 (154 351 | 187 | 1862 6.27 | 0.365]0218 0.575 3.34 g | 15.4 3.51 1.87 1.62 6.26 | 0365 | 617 1.45 1.19 1.00 | 0.912
wa | 3he 124 | 367 (130 295 (188 160 526 | 0.306(0.129 0.338 3.35 w>he | 13.0 295 188 1.60 526 | 0306 | 520 1.23 1.19 1.00 | 0.826
Note: For compadness criteria, refer o the end of Table 1-7. Mote For compactness critera, refer to the end of Tabke 1-7.
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Table 1-7 (continued)
Angles

Table 1-7 (continued)
Angles
Properties
Axis X-X Flexural-Torsional

k| we |Aom, _ A

Shape A ! s r ¥V 2 | » J Cu Io
in. [/t in2 | int] in? | in in. ind | in. in* in® in.

LodxTra | 1% |272 | 798 |277 | 703|186 (212 |127 |144 |203 | 404 2 82
wYe |1Vs |236 | 694 |245 | 623 |188 (207 |1 138 |1 2 64 2 85
g |1vs |200 | 586 |210 | 520 (189 [202 | 94 131 |o7rs | 159 2 88
whg | 1me |181 | 531 192 | 481 [190 |200 | 83 |128 |os72 | 118 2.90)
w2 |1 162 | 475 173 | 431 (191 |188 | 771 | 125 |0407 | 0843 | 240
wTe | 5k |143 | 418 |154 | 381 |192 (185 | 681 |1.22 |o27e | 0575 | 203
wia | Ya [123 | 381 134 | 330 1983 (193 | 5.8 [1.19 |oa77 | 0360 | 204
«he | e |103 | 303 |14 | 277 (189 (190 | 49% (196 |0 | 0217 | 296
Léea ety | 1 153 | 450 (166 | 423 |192 |207 | 749 | 148 |0386 | 0770 | 288
w | s |17 | 342 |129 | 323 1083 [202 | 57 |141 |0a68 | 03 | 290
w3 | V4e| 980| 287 1109 | 272 |194 |200 | 484 | 138 00990 | 0201 | 292
i |13 |272 | 708 178 | 596 (149 |156 | 031 |osoz|207 | 353 2 B
s | 1Ve (236 | 694 |157 | 452 150 (152 | 814 |0698]|133 | 232 267
<5 |1 (200 | 586 136 | 385 |152 [147 | 693 |0590|0792 | 140 270
w2 |1 162 | 475 (113 | 315 [153 [142 | 566 | 0479|017 | 0784 | 273
w7 | 5he (143 | 418 |[100 | 278 |154 (140 | 5.00 |0422|0284 | 0508 | 274
«M | Y (123 | 381 | 876 | 241 | 155 [137 | 433 | 0365|0183 | 0327 | 276
whs | he |103 | 303 | 744 | 204 156 (135 | 365 |0307|0a08 | 0193 | 277
Lol | 1% [108 | 581 1390 | 426 (155 |174 | 760 | 112 |100 | 152 2 36
=5 |1'hs |168 | 482 120 | 383 |156 |189 | 650 106 |0651 | 0918 | 239
w2 | 546|136 | 400 | 996 | 297 158 [165 | 533 |0997]|0343 | 0491 | 242
wig | he |04 | 305 | 775 | 228 [159 (180 | 400 |0933]|0150 | 0217 | 245
«Sha| 3 | B70| 256 | 658 | 192 {160 [157 | 345 |0901|00883 | 0128 | 247
wUy | e | 700|206 | 536 | 155 {161 [155 | 278 |0868|00464 | 00670 | 2.48
Lcxcfa | he (128 | 375 | 943 | 289 |158 |174 | 512 |125 |0322 | 0444 | 238
W | Uz (113 | 331 | 841 | 256|159 (172 | 453 | 121 |o220 | 0304 | 239
WM | 34e | 080 286 | 735 | 222 160 |189 | 393 |1.18 |01 | 0196 | 2.41
Shg | 3 | B2o| 240 | 624 | 187 |161 |167 | 33 | 115 |0o0832 | 0116 | 242
wa | e | 660|194 | 500 | 151|162 (164 | 268 | 112 |o0438 | 00606 | 2.43
Ldedbdte (178 |185 | 544 | 762 | 279 (118 |127 | 502 |os7o|102 | 112 210
w3y |1 157 | 461 | 662 | 238 | 120 122 | 428 | 0576|0610 | 0680 | 213
wa | U (128 | 375 | 552 | 196 (121 (118 | 350 |0468|0322 | 0366 | 216
wiie | e (113 | 331 | 493 | 173 122 (115 | 310 |0413]|0220 | 0252 | 218
«M | Y | 980|286 | 432 | 150 123 |13 | 2@ |0357|0040 | 0162 | 219
wihe | Ve | B20| 240 | 367 | 127 124 (111 | 226 |0.300| 00832 | 00063 | 221
s | 5 | 660|194 | 300 | 103 |125 [108 | 1.8 |0242|00438 | 00505 | 2.22

Note: For compadness critena, refer fo the end of Table 1-7

Properties Le-L4
Axis Y-¥ Axis 7-7 0.
Shape ! § r 3 2 X I § r | Tan |R=3%
X ksi
in! | ind | in in. | in3 | in. in' | in?® | in.

LBx<AxTs | 9.70 | 337 | 190 | 112 | 6.26 | 0665 | 582 [1.90 | 0.854 | 0.421 [ 1.00
XY | 863 | 285 | 112 | 107 | 542 | 0578 | 508 |1.66 | 0.856 | 0.428 | 1.00
g | 748 | 252 | 113 | 103 | 456 | 0488 | 432 |1.42 | 0.859 |0.435 | 1.00
| 686 | 229 | 114 | 100 | 413 | 0442 | 394 |1.30 | 0.861 |0.438 | 1.00
xf2 | 622 | 206 | 114 | 0.961| 369 | 039 | 355 |1.17 | 0.864 | 0.440 | 1.00
| 5.56 | 183 | 115 | 0057 | 324 | 0349 | 314 [1.04 | 0.867 |0.443 | 0.073
Mg | 486 | 158 | 1106 | 0.933| 279 | 0301 | 273 | 0.908 | 0.870 | 0.446 | 0.912
wia| 4.13 134 | 117 0.908| 233 | 0252 | 231 0.768 | 0.674 | 0.449 | 0.526

LBx3 e 1o 4.24 159 | 0968 | 0.B29| 288 | 0376 | 258 |0.914 | 0.756 | 0.343 | 1.00
I | 333 | 122 | 0984 | 0.781| 218 | 0287 | 200 |0.714 | 0.763 | 0.349 | 0.012
o1 | 2.84 103 | 0991 | 0.756| 1.82 | 0241 | 170 |0.609 | 0.767 | 0.352 | 0.826

Lsx5Ts | 17.8 | 516 | 149 | 1.56 | 9.30 | 0802 | 756 [214 | 0971 |1.00 |1.00
Vs (157 | 452 | 150 | 152 | 814 | 0698 | 659 |1.86 | 0.972 |1.00 | 1.00
&g | 136 | 385 | 152 | 1.47 | 692 | 0590 | 561 [150 | 0975 [1.00 |1.00
<2 | 113 | 315 | 153 | 142 | 566 | 0479 | 460 |1.30 | 0980 [1.00 |1.00
«a | 100 | 278 | 154 | 1.40 | 5.00 | 0422 | 408 |1.15 | 0.983 |1.00 | 1.00
e | B76 | 241 | 155 | 137 | 433 | 0385 | 355 |1.00 | 0986 [1.00 |0.983
%5he| 744 | 204 | 156 | 1.35 | 365 | 0307 | 301 |0.850 | 0.990 |1.00 |0.912

15x3pc¥s | 552 | 220 | 0974 | 0993 | 407 | 0582 | 322 |1.22 | 0.744 |0.464 | 1.00
55 | 4.80 | 188 | 0987 | 0.947 | 343 | 0483 | 274 [1.05 | 0.746 | 0.472 | 1.00
X2 | 402 | 155 | 100 | 0.001 | 279 | 0400 | 225 |0.862 | 0.750 | 0.479 | 1.00
#3g 3.15 | 1.19 | 102 0854 2712 | 0305 | 174 (0670 | 0.756 | 0.485 | 0.983
#e| 269 | 1.01 | 102 0829 ) 1.7/7 | D256 | 147 (0568 | 0.758 | 0.489 | 0.912
«fs | 220 | 0816 103 | 0.804| 1.42 | 0207 | 119 |0.463 | 0.761 | 0.491 | 0.804

L5x3<2 | 255 | 113 | 0824 | 0.746| 208 | 0375| 155 |0.645 | 0.642 | 0.357 | 1.00
xhe | 229 | 100 | 0831 | 0.722| 1.82 | 0331 | 137 | 0575 | 0.644 | 0.361 | 1.00
«¥s | 201 | 0874| 0838 | 0698| 157 | 0.286 | 120 |0.503 | 0.646 | 0.364 | 0.983
#E| 1.72 | 0739] 0846 | 0673 1.31 | 0241 | 1.0 0.428 | 0.649 | 0.368 | 0.2
x4 1.41 0600] 0853 | 0.648( 1.05 | 0194 | 0825 |0.350 | 0.652 | 0.371 | 0.804

Ldscdnida fe2 | 279 | 118 1.27 501 | 0B/ | 325 |[1.15 774 | 1.00 | 1.00
S5 | 662 | 238 | 120 | 122 | 428 | 0576 | 276 |0.975 | 0.774 | 1.00 | 1.00
xf2 | 552 | 196 | 121 [ 118 | 350 | 0468 | 225 |0.797 | 0.776 |1.00 | 1.00
e | 493 | 173 | 122 | 115 | 310 | 0413 | 200 |0.706 | 0.777 [1.00 |1.00
Y | 432 | 150 | 123 | 113 | 268 | 0357 | 173 |0.613 | 0.779 | 1.00 | 1.00
e | 367 | 127 | 124 1.11 226 | 0300 | 146 0517 | 0.781 | 1.00 | Q.957
xa | 300 | 103|125 | 108 | 1.82 [ D242 118 |0.019 | 0.783 |1.00 | 0.912

Mote: For compaciness critena, refer to the end of Table 1-T.
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Table 1-7 (continued) Table 1-7 (continued)
Angles Angles
Properties Properties L4-L3
Axis X-X Fln;ﬂl-‘fnfﬁm Axis Y-Y Axis Z-7 0;
operties
k| w A3 _ - _
Shape A I s r ¥V 2 | w J T F, Shape i 5 r X z Xp I 5 ro| Tan |F=3
e Ksi
in. || in? ] in*| in3 | in. | in. | in2 | in. | in? ing | in. int | in® | in. in, in? | in. in.} in? | in.

LaBVmVa | 7 [119 [ 350 | 530 | 192 | 123 [124 | 346 0497|0301 | 0302 | 203 43V | 376 | 150 | 104 | 0994 | 269 | 0438 | 180 |0.719 | 0.716 | 0.750 | 1.00
$Ma | Y | 910|267 | 415 | 148 [ 125 |120 | 266 | 0433|0132 | 0134 | 206 »s | 206 | 116 | 105 | 0.947| 206 | 0334 | 138 |[0.555 | 0.719 | 0.755 | 1.00
«She | Ve | 770| 225 | 353 | 125|125 [117 | 224 | 0.401|0.0782 | 00798 | 208 S| 252 | 0oso| 106 | 0.923| 174 [ 0281 | 147 |0.470 | 0.721 | 0.757 | 0.997
e | % | 620|181 | 289 | 101|126 |14 | 1.81 | 0368 |00412 | 00419 | 209 xe | 207 | 0794] 107 | 0.897| 1.40 | 0227 | 0950 |0.382 | 0.723 | 0.759 | 0.912

Lx<3s |1 (136 | 389 [ 601 | 228 [1.23 |137 | 4.08 | 0810|0529 | 0472 |19 L4350 | 285 | 134 | 0845 | 0.867 | 245 | 0498 | 159 |0.720 | 0.631 | 0.534 | 1.00
sia | 8 (111 | 325 | 502 | 187 [124 |132 | 336 | 0747|0281 | 0255 |194 V2 | 240 | 110 | 0858 | 0.822| 1.99 | 0407 | 130 |[0.592 | 0.633 | 0.542 | 1.00
xMa | % | B50| 248 | 394 | 144 [126 |127 | 260 | 0683|0123 | 0114 | 197 x5 | 189 | 0851| 0873 | 0.775| 1.52 | 0311 | 101 [0.460 | 0.636 | 0.551 | 1.00
She | Ve | 720 200 | 336 | 122 [1.27 |125 | 219 | 065100731 | 00676 | 1.98 <She | 1.62 | 0721| 0880 | 0.750| 1.28 | 0262 | 0851 |0.390 | 0.638 | 0.554 | 0.997
e W | 580 169 | 275 | 0988|127 |1.22 177 | 061800386 | 0.0356 | 199 e 1.33 | 0585 OBB7 | 0.726] 1.03 | 0211 | 0691 [0.318 | 0.639 | 0.558 | 0.,12

Wexalexle | s (110 | 325 | 363 | 148 [ 1.05 105 | 266 | 0466|0281 | 0238 | 187 LaVax3laxVs | 363 | 148 | 105 | 1.05 | 266 | 0466 | 151 [0.609 | 0.679 | 1.00 | 1.00
i | % | 980|287 | 325 | 132 [1.06 |103 | 236 | 0412|0192 | 0.184 | 189 o | 325 | 132 | 1068 | 1.03 | 236 | 0412 | 134 |[0540 | 0.681 |1.00 | 1.00
x4 | % | 850|248 | 286 | 115 (107 |100 | 206 | 0357|0123 | 0106 | 190 «is | 286 | 115 | 107 | 100 | 205 | 0357 | 147 [0.471 | 0683 |1.00 | 1.00
Sg | e | 720| 200 | 244 | 0969] 1.08 0979 | 1.74 | 0301|0073 | 00634 | 192 She | 244 | 0969] 108 | 0979 1.74 | 0301 | 0989 |0.400 | 0.685 | 1.00 | 1.00
xVa | % | 580|160 | 200 | 0.787| 1.09 |0954 | 1.41 | 0:243|D0386 | 0.0334 | 193 xVs | 200 | 0787 109 | 0.954| 1.41 | 0243 | 0807 |0.326 | 0.688 | 1.00 | 0.965

L3¥x3<Y2 | s {102 | 300 | 345 | 145|107 |112 | 261 0480|0260 | 0191 [175 13V2x3<' | 232 | 109 | 0877 | 0.869| 1.97 | 0431 | 115 0537 | 0.618 |0.713 | 1.00
il | Ve | 910|265 | 340 | 129 [1.08 |109 | 232 | 0446|0178 | 0132 | 176 x| 209 | 0971| 0885 | 0.846| 1.75 | 0382 | 103 |0478 | 0.620 | 0.717 | 1.00
g Y| 700|230 | 273 | 112 | 109 (107 206 0411|0114 | 00858 | 1.78 %3y 1.6 | 0847 0B92 | 0823 152 | 0331 | 0895 (0418 | 0.622 | 0.720 | 1.00
<*fMa | e | 660|193 | 233 | 0851]1.09 |1.05 1.7/2 | 0.375) 00680 | 00512 |1./9 <*fw| 1.58 | 0718| 0900 | 0.798| 1.28 | 0279 | 0761 [0.356 | 0.624 | 0.722 | 1.00
xVe | % | 540|156 | 192 | 0773110 |[102 | 1.39 | 0.336|0.0360 | 0.0270 | 1.80 «Ve | 130 | 0585| 0908 | 0.773| 1.04 | 0226 | 0623 |[0.292 | 0.628 | 0.725 | 0.965

L3Vex2Vaxh g | 940|275 324 | 141 | 108 (120 222 0736|0234 | 0159 1.66 L3 o 2axfn 1.36 | 0756 0701 | D701 | 1.39 | D39 | 0782 | 0.420 | 0.532 | 0.485 | 1.00
Mg | Ve | 720 211 | 256 | 1.09 [ 1.0 |115 | 1.9 |0668]0.103 | 00714 | 169 Mg | 1.09 | 0589| 0716 | 0.655| 1.07 | 0.303 | 0608 |0.329 | 0.535 | 0.495 | 1.00
She | e | 10| 178 | 220 | 09250 111|113 | 1.67 | 0633|0061 | 0.0426 | 171 «She | 0037 0501| 0723 | 0.632| 0.900| 0256 | 0518 |0.281 | 0.538 | 0.500 | 1.00
xYa W | 490 144 | 181 | 0753112 [ 1.10 1.36 | 059600322 | 00225 | 1.72 xa 0.773] 0410 0731 | 0607 | 0728 | 0207 | 0425 |0.232 | 0.541 | 0.504 | 0.965

13<3<Vz | s | 940|275 | 220 | 1.06 [ 0.895 | 0929 | 1.91 | 0458|0230 | 0144 | 159 L33V | 220 | 106 | 0895 | 0.920| 1.91 | 0.458 | 0924 |0.436 | 0.580 | 1.00 | 1.00
wiii | Vhe | B30 | 243 | 188 | 0946] 0903 (0907 | 1.70 | 0405|0157 | 0100 160 = | 1.98 | 0046 0903 | 0907 | 1.70 | D405 | 0819 [(0.386 | 0.580 | 1.00 | 1.00
<M | W | 720|211 | 175 | 0825 0910 | 0884 | 1.48 | 0351|0101 | 00652 | 162 s | 175 | 0825 0910 | 0.884| 148 | 0351 | 0712 [0.336 | 0.581 | 1.00 | 1.00
B | e | 610 | 178 | 150 | 0699) 0918 | 0860 | 1.25 | 0296 |0.0587 | 0.0390 | 164 She| 150 | 0699| 0918 | 0860| 1.25 | 0296 | 0603 |0.284 | 0.583 | 1.00 | 1.00
Vs | S | 400 144 [ 123 | 0569|0026 | 0836 | 1.02 | 0239|00313 | 00206 | 165 Vs | 123 | 0569) 0926 | 0836| 1.02 | 0239 | 0491 |0231 | 0585 [1.00 | 1.00
«She | Yhe | 371|109 | 0.948| 0.433] 0933 | 0812 | 0.774] 0.181 | 0.0136 | 000899 | 167 She | 0.948| 0.433| 0933 | 0.812] 0.774| 0181 | 0374 |0.176 | 0.586 | 1.00 | 0.912

L3<@Vnclz | it | 850|250 [ 207 | 1.03 | 0910 | 0995 | 1.85 | 0494|0213 | 0112 [ 146 32V | 1.20 | 0736| 0718 | 0.746| 1.3 | 0418 | 0866 |0.370 | 0.516 | 0.666 | 1.00
iw | Ve | 760|221 | 187 | 0921|0917 | 0972 | 1.66 | 0462|0146 | 00777 | 148 <ie | 117 | 0656| 0724 | 0.724| 119 | 0370 | 0591 [0.329 | 0.516 | 0.671 | 1.00
wg Y4 | BBO| 192 | 165 | 0.803] 0924 | 0949 | 1.45 | 0.430| 00943 | 00507 | 1.49 wie| 1.03 | 0573 0731 | 0.701| 1.03 | 0321 | 0514 |0.287 | 0.517 | 0.675 | 1.00
Bhe | Ve | 580 | 167 | 141 | 0681|0932 | 0925 | 1.23 | 0397 |0.0560 | 00304 | 151 «he | 0888 0487| 0739 | 0677| 0.873| 0271 | 0437 0244 | 0518 | 0679 | 1.00
xMa | % | 450|131 | 116 | 0555 0.940 | 0900 | 1.000| 0.363|0.0296 | 00161 | 152 <Ys | 0734 0397| 0746 | 0.653| 0.707| 0.220 | 0356 |0.199 | 0.520 | 0.683 | 1.00
g e | 339 09096 0839 0.423] 0947 | 0874 | 0.761| 0328 | 0.0130 | 000705 | 1.54 swihe | 0.568| 0303| 0753 | 0.627| 0536 D167 | 0272 |0.153 | 0.521 | 0.687 | 0.912

Note: For compaciness crtenia, refer to the end of Table 1-7 Note: For compactness criteria, refer 10 the end of Table 1-7.
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Table 1-7 (continued)
Angles

Table 1-7 (continued)
Angles
Properties
Axis X-X Flexural-Tor sional
Properti
k| wi |Aea ) R —
Shape Al e ||| ¢« | F | 2| | & g | &
in. [M]| in? | in* | in? | in in. [ in? | in. | in® in® in.
L2V | 13ha | 770 225 | 192 | 100 [ 0022 (108 | 1.78 | 0.736[0192 | 0.0008 |1.30
Mg | T | 500|173 | 154 | 0.779) 0937 | 103 | 1.30 | 0.668|0.0855 | 00413 | 1.42
<Sfhe | 5% | 500 146 | 132 | 0662 0945 |1.01 | 1.19 | 0.633|00510 | 00248 | 1.43
<Ye | %a| 410|119 | 100 | 0541|0053 | 0280 | 0.969| 0.506|0.0270 | 00132 | 145
ey 13 2 307 | 0902] 0847) 0414 0961 | 0952 | 0.743| 0.556 00119 | 000576 | 1.46
L2221 2 Ha 770 225 | 1.22 | 0716/ 0.735 | 0803 | 1.2 | 0.450]0.188 0.07: 1.30
wify Sig 590 | 1.73 | 0972| 0558 0749 | 0758 | 1.1 | 0.347| 00833 | 00362 | 1.33
<Shs | % | 500 146 | 0837| 0474 0756 | 0735 | 0.853| 0.203| 00495 | 00218 [1.35
Vs | V2 | 410|119 | 0B92| 0387 0764 | 0711 | 0.695| 0.237|0.0261 | 00116 |1.36
%3hE v | 307 | 0DD00| 0535] 0295 0771 |0B87 | 0.520| 018000114 | 000510 | 1.38
L2%xeds | % | 530 155 | 0914 0546|0766 0826 | 0.982| 0.425(0.0746 | 00268 |1.22
a1 %a| 450| 1.31 | 0.790| 0.465| 0.774 | 0803 | 0.839| 0.391 | 00444 | 00162 | 1.23
<Ys | ' | 362|106 | 0656 0381|0782 | 0779 | 0.688| 0.356|0.0235 | 0.00858 | 1.25
<he | e | 275| 0809] 0511 0293 0790 | 0754 | 0.523] 0.318|00103 | 000382 | 126
L2V Vo la Ly 322 0038 0594 0364 0792 (0866 | 0.644| 0606 | 0.0209 | 000694 | 1.19
e | e | 247 | 0715 0464) 0280 0.801 | 0839 | 0.497| 0.568|0.00921| 000308 | 1.20
2«2 | % | 4.70| 136 | 0.476| 0.348| 0591 | 0632 | 0.629| 0.342| 00658 | 00174 | 105
e | %a | 392 | 115 | 0414] 0.298) 0598 | 0809 | 0.537| 0.290|00393 | 00106 | 106
s | V2 | 319 0938 0.346] 0.244] 0605 | 0586 | 0.440| 0.236]0.0209 | 000572 | 1.08
i fl | 244 | DTI5] 0271| 0.188| 0612 | 0561 | 0.338| 0180 | 000921 000254 | 1.09
<a | ¥ | 1.65| 0.484] 0.189) 0.129| 0.620 | 0534 | 0.230( 0.123 | 0.00293| 000078 1.10
2 - Workable Gages in Angle Legs, in.

I "ol gl 8 | 7 4 [3n] 3 [2ve] 2 [1%a]1v2] 0] 1] 1
I g [472] 4 | 3% 22| 2 |1Ma|Ba|1Ys| 1 | Ve | Ta | Ya | e

p—* | 5 |3 | 2|t 2

gg 3 3 21-{2 1:11’.]

Mote: Other gages are permitied 1o suit specific requrements subject to dearances and edge distance limitations

Properties L3-L2
Axis ¥-Y Axis Z-2 s
Shape [ 5 r 3 Z Xp / & r Tan =35
e ksi
in® | ind in. in. in.’ in. in.’ in? in.
L3x2«Y2 | 0.667| 0470| 0543 | 0580 0.B87| 0377 | 0409 |0.266 | 0.425 | 0.413 | 1.00
w3 0.539] 0.368| 0555 | 0.535| 0679 0291 | 0318 |0.200 | 0.426 | 0.426 | 1.00
3w | 0.467| 0314 0562 | 0511 | 0572 0247 | 0271 (0179 | 0.428 | 0.432 | 1.00
w14 0.390| 0258| 0569 | 0.487 | D463 | 0200 | 0223 |0.149 | 0.431 | 0.437 | 1.00
w3he | 0.306] 0198| 0577 | 0462 | 0.351| 0153 | 0173 |0.116 | 0.435 | 0.442 | 0.912
L2V 2V V2 1.22 0716 0735 | 0803 129 | 0450 | 0521 |0.295 | 0.481 | 1.00 | 1.00
Wi 0.0972] 0558 0749 | 0758 100 | 0347 | 0400 |0226 | 0.481 |1.00 | 1.00
w%w | 0.B37| 0474| 0756 | 0.735| 0853 0293 | 0339 (0192 | 0.481 | 1.00 | 1.00
w Wy 0.692| 0387 0764 | O.711 | DB94 | 0237 | 0275 |0156 | 0.482 | 1.00 | 1.00
w4 | 0.535) 0205 0771 | 0687 0528 0180 | 0290 (0119 | 0.482 | 1.00 | D983
L2Vax2<% | 0.513] 0361| 0574 | 0.578| 0657 0311 | 0273 | 0.189 | 0.419 | 0.612 | 1.00
«3%18 | 0.446| 0309| 0581 | 0.555| 0557 | 0264 | 0233 |0.161 | 0.420 | 0.618 | 1.00
=y 0.372| 0253 0589 | 0532 0454 0214 | 0191 | 0133 | 0.423 | 0.624 | 1.00
g | 0.202| 0195| 0597 | 0508 | 0.347 | 0.164 | 0149 |0.104 | 0.426 | 0.628 | 0.983
L2V Ve 0160 0142 0411 | 0.372 | 0261 0189 | 00975 0.0818] 0.321 | 0.354 | 1.00
e | 0.126] 0110] 0418 | 0.347 | 0.198 | 0.145 | 00760 | 0.0644 | 0.324 | 0.360 | 0.983
L2 2<%y 0476) 0348 059 | 0632 | 0628 | 0342 | 0203 |0144 | 0.386 | 1.00 | 1.00
«3ws | 0.414| 0298 0598 | 0.609 | 0536 0290 | 0173 (0122 | 0.386 | 1.00 | 1.00
w4 0.346] 0244| 0605 | 0.586 | 0.440) 0236 | 0141 [0.1000] 0.387 | 1.00 | 1.00
w%g | 0.271) O1BB| 0612 | 0561 0338 0180 | 0109 (00771 03830 | 100 | 1.00
<Y | 0.189| 0129| 0620 | 0.534| 0.230| 0.123 | 0.0751|0.0531| 0.391 | 1.00 | 0.912
Compactness Criteria for Angles
; Compression Flexure
non-slender up to compact up to non-compact up to
Width of angle leg, in.
1'% B 4 —
1 =
fia —
s —
':.|'!H —F
15 7 —
2 b 7 e
‘i 5 6
Hg 4 2
16 4 4q
s 3 3z G
i 2 2z 4
'a 1y 12 3
Note: Compactness criterla ghven for £ = 36 ksi ¢, = 1.0%or ab angles
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| Table 1-11 Table 1-11 (continued)
-1« Rectangular HSS Rectangular HSS
‘ Dimensions and Properties Dimensions and Properties
Y | HSS20-HSS16
|
_ Design is X-X 3 Workable Fiat Torsion
Wall | Nominal | Area, s sl Surface
N o L B L s r z Sheps I s | r | z |epth|width| J g |-
I
in. b/t in.2 in* in. in. in? in.* in? in. in.? in. | in. int in.? fte/ft
HSS20x12:%s | 0581 | 127.37 | 350 177 | 314 |1880 | 188 733 | 230 HSS20x 1255 | 851 142 4.930 | 162 17%s | 9%he [1800 | 257 517
x2 | 0.465 | 10330 | 283 228 | 400 |1550 | 155 739 | 188 xlfz | 705 117 499 |[132 17% | 9% (1540 | 209 520
s | 0349 | 7852 | 215 314 | 543 [1200 | 120 745 | 144 g | 547 911 | 504 |102 18%6 | 109 | 1180 | 160 5.23
x3e | 0291 | 65.87 | 181 38.2 65.7 |1010 10 7.48 | 122 x5 | 464 77.3 5.07 858 | 18% | 10°/s | 997 134 525
HSS20x8x%s | 0.581 | 11036 | 30.3 108 | 314 [1440 | 144 6.89 | 185 HSS20x8x5s | 338 846 | 334 | 964 |17%he| 5hs| 916 | 167 4.50
xl2 | 0465 | B968 | 246 142 | 400 [1190 |119 6.96 |152 V2 | 283 708 | 339 | 795 |17 | 5% | 757|137 4.53
s | 0.349 | 6831 | 187 199 | 543 | 92 92.6 703 | 117 x3s | 222 556 | 344 | 615 |18%e| 6%e| 586 | 105 457
e | 0.291 | 5736 | 157 245 | 657 | 786 78.6 707 | 986 «She | 189 474 | 347 | 520 |18% | 6% | 49 88.3 4.58
HSS20xdxV> | 0465 | 76.07 | 209 560 | 400 | 838 83.8 633 | 115 HSS20x4xYz | 587 | 293 | 168 | 340 |17% | — | 195 63.8 3.87
x¥s | 0.349 | 5810 | 16.0 846 | 543 | 657 65.7 642 | 89.3 x¥a | 476 | 238 | 1.73 | 268 |18%e| 2hs| 156 49.9 3.90
sShe | 0291 | 4886 | 134 107 | 657 | 560 56.0 646 | 75.6 She | 412 | 206 | 175 | 229 |18% | 2% | 134 42.4 3.92
xYe | 0.233 |. 3943 | 108 142 | 828 | 458 458 650 | 615 e | 343 | 171 | 178 | 187 | 18% | 2% | 111 34.7 3.93
HSS18x6x%s | 0581 | 9334 | 257 733 | 280 | 923 |103 .00 |135 HSS18x6x%s | 158 527 | 248 | 61.0 |15%e| 3%s| 462 109 3.83
x2 | 0.465 | 7607 | 209 990 | 357 | 770 85.6 607 | 112 V2 |134 446 | 253 | 507 |15% | 3% | 387 89.9 3.87
x¥s | 0349 | 5810 | 160 | 142 | 486 | 602 66.9 615 | 86.4 <Y | 106 355 | 258 | 395 |16%e| 45| 302 69.5 3.90
xShe | 0291 | 4886 | 134 | 176 | 589 | 513 57.0 618 | 73.1 e | 91.3 304 | 261 | 335 |16%s| 4%hs| 257 58.7 3.92
s | 0233 | 3943 | 108 | 228 | 743 | 419 46.5 622 | 59.4 s | 75.1 250 | 263 | 273 |167= | 4% | 210 47.7 3.93
HSS16x12+<%a | 0581 | 11036 | 303 | 17.7 | 245 [1080 | 136 6.00 |165 HSS16x12x%s | 700 17 4.80 | 135 13%6 | 9% [ 1370 | 204 4.50
2 | 0465 | 8968 | 246 | 228 | 314 | 904 | 113 6.06 |135 2 |581 9.8 | 4.86 |111 13% | 9% |1120 | 166 453
x¥s | 0349 | 6831 | 187 | 34 | 428 | 702 87.7 6.12 | 104 s | 452 753 | 491 | 855 | 14%s|10%:| 862 | 127 4.57
S | 0201 | 5736 | 157 | 382 | 520 | 595 74.4 615 | 87.7 x5he | 384 640 | 494 | 722 |14% [10% | 727|107 4.58
HSS16xBx%s | 0581 | 93.34 | 257 108 | 245 | 815 | 102 564 | 129 HSS16xBxe | 274 686 | 327 | 792 |13%s| 5%s| 681 132 3.83
V2 | 0465 | 76.07 | 20.9 142 | 314 | 679 84.9 570 | 106 'tz | 230 576 | 332 | 655 |13% | 5% | 563 | 108 3.87
x¥s | 0349 | 5810 | 16.0 199 | 428 |53 66.3 577 | 821 xYs |181 453 | 337 | 508 | 14%s | 6%s| 436 83.4 3.90
Shs | 0291 | 48.86 | 134 245 | 520 | 451 56.4 580 | 69.4 xShe 155 387 | 340 | 430 |14% | 6% | 369 70.4 3.92
o | 0233 | 3943 [ 108 | 313 | 657 | 368 46.1 583 | 564 s |127 317 | 342 | 350 |14% | 6% | 300 57.0 3.93
HSS16xdx%s | 0581 | 76.33 | 210 388 | 245 | 539 67.3 506 | 929 HSS16xdxds | 54.1 270 | 160 | 325 |13%s| — | 174 60.5 3.17
X2 | 0465 | 6246 | 17.2 560 | 314 | 455 56.9 515 | 77.3 xf2 | 470 | 235 | 165 | 274 |13% | — | 150 50.7 3.20
xYa | 0349 | 4790 | 13.2 846 | 428 | 360 45.0 523 | 60.2 xYe | 383 191 | 171 | 217 | 14%e | 25hs | 120 39.7 3.23
e | 0291 | 4035 | 111 107 | 520 | 308 8.5 527 | 51.1 <She | 332 166 | 1.73 | 185 |14% | 2% | 103 33.8 3.25
«Va | 0233 | 3263 | 896 | 142 | 657 | 253 31.6 531 | 417 xfa | 277 | 138 | 176 | 152 |14 | 2% | 852 | 276 3.27
xie | 0174 | 2473 | 676 | 200 890 | 193 24.2 535 | 31.7 xWe | 215 10.8 1.78 11.7 | 15%s| 3%he| 655 21.1 3.28
I ! :
Note: For compactness criteria, refer to Table 1-12A. — Indicates flat depth or width is too small to establish a workable flat.
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Table 1-11 (continued)
Rectangular HSS

Dimensions and Properties

Y
—t—
| Table 1-11 (continued)
x x Rectangular HSS
| Dimensions and Properties
Y
Design W
Wall |Mominal | Area, MaIET A
Shape Thick- | WL A bt hAt
b | s r z
in. Ibrit in.? int in.’ in. in}
HSS14x10:0% | 0.581 | 9310 | 257 42 | 211 | 687 98.2 517|120
<M | 0465 | 7594 | 209 165 | 271 | 573 81.8 523 | 98.8
Ha | 0349 | 5807 | 160 | 257 | 371 | 447 §3.0 520 | 76.3
e | 0201 | 4887 | 134 | 314 | 451 | 380 54.3 532 | 64.6
<M | 0233 | 3948 | 108 | 309 | 571 |30 44.3 535 | 524
HSS1AsBxit | 0.581 | 7609 | 210 733 | 211 | 478 583 277 | 887
<M | 0465 | 6233 | 172 900 | 271 | 402 57.4 484 | 736
g 0.349 786 | 132 14.2 IFA 317 45,3 4.9 57.3
«e | 0.29 4035 | 117 17.6 45.1 2n 38.7 4.84 48.6
Mo | 0233 | 3266 | 896 | 28 | sr1 |22 31.7 498 | 396
wha | 0174 2466 6.76 31.5 775 170 24.3 5.01 0.1
HSS14xdx% | 0581 | 6758 | 187 388 | 211 | 373 53.3 447 | 73.1
M | 0465 | 5553 | 153 560 | 271 | 317 45.3 455 | 61.0
g | 0.340 | 4275 | 118 846 | 371 | 252 36.0 163 | 47.8
s | 0201 | 3600 | 992 | w07 | 451 | 28 30, 467 | 406
e | 0233 | 2025 | 803 | 142 | 571 | 178 25,4 471 | 332
e | 0174 | 2212 | 608 | 200 | 775 | 137 19.5 474 | 253
HSSIZ10xY: | 0.465 | 69.14 | 190 185 | 228 |35 65.9 156 | 78.8
g 0.349 52493 146 2.7 34 310 al.b 4 61 61.1
*g | 0.207 4462 | 122 J1.4 J8.2 264 d4.0 164 al.r
<M | 0233 | 3600 | 990 | 308 | 485 | 216 36.0 167 | 42.1
HSS12:89 0.581 613 | 21.0 10.8 7.7 3497 Bk, 1 4.34 821
« 0.465 6233 | 17.2 14.2 228 333 55.6 4.41 H.1
e | 0349 | 4782 [ 132 | 199 | ma |22 43.7 447 | 53.0
g | 0,207 4036 | 111 24.5 342 224 37.4 4.50 44.9
Lr 0.233 3260 896 31.3 48.9 164 30.6 4.53 36.6
«e | 0174 2478 6.76 43.0 66.0 140 23.4 4,56 27.4
HES 12w 0.581 6762 | 187 7.33 421 5.4 414 B8_8
<2 | 0465 | 5553 | 153 900 | 228 |2am 45.2 421 | 57.4
w8 0.349 4272 118 14.2 N4 215 359 428 44.8
=5 | 0,291 36.10 992 17.6 382 184 30.7 4.31 38.1
Mo | 0233 | 2019 | 803 | 228 | 485 | 151 25,2 434 | 31.1
w¥e | 0.174 2227 6.06 31.5 6.0 116 19.4 438 23.7

Note: For compactness crivera, refer to the end of Table 112

HS5514-HSS12
Axis Y-Y Workable Flat Torsion
Surlace
Shape i s | r | 7 |oepth|widn| g |
in? in.? in. in.? in. in. in* in.’ it

HSS14x10=¥s | 407 1.5 3.98 95.1 11%6 | e | 832 146 3.83
%z | 341 68.1 4.04 78.5 1% Vs bl3 120 3.87

iy | 267 a3 4 4.08 i, 7 12545 | 8%e | 528 91.5 3.90

g | 227 455 4.12 51.4 12%6 | B8%6 | 446 77.4 3.92

s | 186 372 4.14 a1.8 1278 B 362 62.6 3.93
HSS14xBxe | 124 a1z 2.43 48.4 1136 | 33hs | 334 83.7 3.17
x| 105 35.1 248 40.4 113 3. 279 9.3 3.20

w3y 84.1 280 253 .6 1258 | 4% | 219 53.7 3.23

e | 72.3 24.1 2.55 26.9 12%6 | 4% | 186 45.5 3.25

w1y 59.b6 199 2.58 22.0 127g 47 152 36.9 3.27

e | 459 153 2.61 16.7 13% . | 5%e | 116 28.0 3.2B
HSS14xd=5s 47.2 2356 1.59 28.5 11V —_ 148 52.6 2.83
%2 4.2 206 1.64 24.1 113 — 127 441 2.87

wlfe 336 165 1.69 19.1 124 2 102 3.6 2.90

x| 29,2 145 1.72 16.4 1258 254 87.7 |25 2.2

w4 24.4 122 1.74 13.5 1278 2l 72.4 24.1 2.93

e | 19.0 948 1.77 10.3 13Vs 3 55.8 18.4 2.95

HSS 121012 | 298 a7 3.96 69.6 034 T4 55 102 3.53
x| 234 a6 9 4. 24.0 10%5 | B%he | 421 78.3 3.9

g | 200 400 4.04 a45.7 10%s | B%e | 356 6.1 3.58

% {4 164 2.7 4.07 37.2 10%s B 289 53.5 3.60
HSS5124B:9% | 210 525 3.16 1.9 0% | 5%e | 454 a7.7 317
%z 178 44 4 321 51.5 9%s Vs 37 80.4 3.20

wifg 140 35.1 3.27 40.1 1056 | 6% | 293 62.1 3.23

A 120 J0.1 3.29 341 10%: | 6% | 248 h2.4 3.25

<Ys | 98.8 24.7 3.32 2786 |10% | o' | 202 425 3.27

g | 75.7 189 335 21.1 Ms | 7% | 152 32.2 3.28

HES1 2B | 107 a5 5 2.39 42 1 O3 | 33| 271 11 2.83
wfa 91.1 A 244 35.2 §d/s 3y 227 9.0 2.87

wifa 72.9 243 2.49 2r.d 0% | 45w | 178 45.8 2.90

<6 | 62.B 209 2.92 23.6 10%g | 4% | 152 J8.8 2.92

%3 51.9 173 2.54 19.3 107%s 4% 124 31.6 2,93

»e | 40.0 133 2.57 14.7 11348 | 54 a4.6 24.0 2.85

Flat depth or widgth is 100 small to establish a workabla fat
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Table 1-11 (continued)
Rectangular HSS

Dimensions and Properties

Y
| Table 1-11 (continued)
| | Rectangular HSS
| Dimensions and Properties
-|1l
Design is X
Wall | Nominal | Area, SN
Shape Thick= Wt. A b/t il | [ r Z
ness, !
in. Ib/it in? in* in.’ in. in.
HES1 2 0.581 59.11 | 164 3.88 17.7 245 40.8 387 a5.5
x'f2 (0.465 4872 | 135 5.60 228 210 34.9 395 46.7
w g 0.349 JFE1 | 104 3.46 34 168 28.0 402 36.7
wifg | 0.291 31.84 8.76 10.7 382 144 24.1 406 31.3
wlfy 0.233 2579 710 14.2 18.5 119 19.9 4.10 25.6
w“g | 0.174 19.66 537 20.0 66.0 91.8 15.3 413 19.6
HSS81 23 e ig (0.349 J6.34 | 10,0 703 314 156 6.0 3.94 3.7
wg | 0.291 30.77 8.46 q9.03 332 134 224 398 29.6
HSS12x3x5h6 | 0.291 al A | 817 7.31 332 124 20.7 3.90 27.9
s 0.233 24.08 6.63 q9.88 48.3 103 17.2 399 22.9
«a | 0174 18.38 a.02 14.2 66.0 9.6 13.3 398 17.5
HES12:2x3hg | 0.201 2ra8 .09 .87 J8.2 104 17.4 3.1 24.5
w4 0.233 2234 6.17 5.58 48.3 809 14.5 3.75 20.1
Wi 0.174 1710 4.67 849 G0 674 11.2 S3.80 15.5
HSS10xBx 0,581 G762 18.7 10.8 142 253 a0.5 J.68 B2, 2
w2 0.465 50.54 15.3 14.2 185 214 42.7 374 5.9
wiig 0.349 4272 | 118 19.9 2a.7 168 33.9 3.7/9 40.5
Wt | 0.29 J6.10 9,92 24.5 Ji4 145 29.0) 3.82 34.4
w4 0.233 29.13 4.03 31.3 399 119 23.8 385 28.1
wiig 0.174 7222 6.06 43.0 hl 5 914 18.3 338 21.4
HSS 105 0,581 54911 | 164 7.33 142 201 40,2 3.0 5.3
w1z (. 465 872 135 Q.90 185 17 34.3 357 43.0
w3fg 0.349 3761 | 104 14.2 25.7 137 27.4 363 33.4
e | 0,291 J1.84 8.76 17.6 34 ne 23.5 266 28.8
wlfa 0.233 2579 7.10 228 Jag 069 19.4 368 23.6
W | 0174 1966 5.37 3.5 8.5 4.6 14.9 3.73 18.0
HES 105 0.349 35108 0 67 11.3 257 120 24.1 353 30.4
w35 0.2, 2971 817 14.2 314 104 20.8 356 26.0
s 0.233 24.09 6.63 18.5 39.9 g5.8 17.2 360 21.3
«Vg | 0.174 1838 5.02 257 5.5 6b6.2 13.2 363 16.3
Wabe: For compacngss criena, refer to the énd of Table 1-12

HSS12-HSS10
Axis Y-Y Workable Flat Torsion
Surface
Shape ' s r Z |Depth|wigth | U c Frea
in.* in? in. in.” in. in. in.* in. I

HSS 12 g 40.4 202 1.57 24.5 Pag | — 122 44 .6 250
=2 35.3 17.7 1.62 20.49 Gy — 105 375 2.53

sty 28.9 145 167 16.6 10%6 | 2% 84.1 29.5 2.57

wihg | 25.2 12 6 1.70 14.2 105 | 2% 724 |252 2 58

/s 21.0 10.5 1.72 1.7 107 | 27 508 | 206 2 6

w1 16.4 8.20 1.75 900 |11%e| 3% 46.1 15.7 262
HES12x3 el | 21.3 122 1.46 14.0 108 | — 4.7 | 255 2 48
wihe | 18.6 10.6 1.48 12.1 100 | — 560 |21.8 2 50
HES12x3:dhe | 131 873 | 1.27 10.0 108 | — 413 |184 242
%y 11.1 738 | 1.29 B28 (107 | — 3.5 |151 243

w1 8.72 581 | 1.32 GA0 |11 Me| 2%6| 268 |11.6 245
HSS12%2:5hn 5.10 510 | 0.820 .05 [108% | — 17.6 | 116 2 95
%4 4.41 441 | 0.845 .08 (107 | — 15.1 | 9.64 9 97

g 355 155 | 0872 3497 [11%e | — 120 |7.49 2 28
HSS10xBx37s | 178 44 5 3.09 53.3 e | 5%e | 346 80.4 2 83
«Vr 151 37 8 3.14 44.5 Ths | 5% | 288 66.4 287

wie | 120 30.0 3.19 M8 $he | B¥%e | 224 51.4 2 4[]

=g | 103 25.7 3.22 29,1 &% | 6% | 190 43.5 292

%4 84.7 21.2 3.25 24.2 &% | 6 | 155 35.3 293

wifg | 651 16.3 3.25 18.4 Qg | T¥e | 118 6.7 9 45
HSS1063/g 29.4 298 2.4 J5.8 The | 3%e | 200 8.6 2.50
%\ 76.8 25 239 0.1 s | 3% | 176 48.7 253

iz | 61.B 206 2.44 23,7 8% | 4% | 139 379 257

wife | 53.3 17.8 2.47 20.2 8% 4% 118 Je.2 2.58

s 441 14.7 2. 49 16.6 8e | 4% 957 |26.2 2 60

e | 34.1 114 252 12.7 9t | 5%e| 73.8 |199 2 G2
HSS10x5x3e | 40.5 16.2 2 05 18.7 8s | 3% | 100 31.2 2 40
wifig | 35.2 141 2.07 16.0 g5 | 3% B6.0 | 26.5 7 42

w1y 29.3 11.7 2.10 13.2 &8s 3% 0.7 21.6 243

witg | 227 age | 213 10.1 9 | 4%s| 541 | 165 2 45

Flat depth or widthos oo small 1o estabish a veorkable Aat.
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Table 1-11 (continued)
Rectangular HSS

X X
' Dimensions and Properties
S —
Y
:
Design ; |
Wﬂﬂ Nominal | Area, i
E,hapﬂ Thick- Wt. A bt hit ] [ r Z
ness, {

in. Ib/ft in.2 in.* in.? in. in?

HSS10xdx%fs | 0581 | 50.81 | 140 388 | 142 | 149 | 209 326 | 403
X2 0.465 4205 | 11.6 5.60 18.5 129 25.8 3.34 34.1

e 0.349 3258 8.97 8.46 25.7 104 20.8 3.41 27.0
She | 0201 | 2759 | 750 | 107 | 314 | 901 | 180 344 | 231

Vo | 0238 | 2242 | 617 | 142 | 309 | 747 | 149 348 | 19.0

xe | 0174 17.08 4.67 20.0 4.5 578 11.6 3.52 14.6

x\a 0,116 11.56 3.16 31.5 §3.2 39.8 1.97 3.55 10.0
HSS10x3%x2 | 0465 | 40.34 | 11.1 453 | 185 | 118 | 237 326 | 319
x3e 0.349 31.31 8.62 7.03 25.7 96.1 19.2 3.34 25.3

e | 0291 | 2653 | 730 | 903 | 314 | 832 | 166 338 | 217

s | 0233 | 2157 | 593 | 120 | 389 | 691 | 138 341 | 179

e | 0174 | 1644 | 450 | 171 | 545 | 536 | 107 345 | 137

x'fa 0.116 11.13 3.04 27.2 83.2 37.0 7.40 3.49 9.37
HSS10x3x¥s | 0.349 | 3003 | 827 | 560 | 257 | 880 | 176 326 | 237
xhe | 0.291 25.46 7.0 7.3 314 76.3 15.3 3.30 203

x4 0.233 20.72 5.70 9.88 389 63.6 12.7 3.34 16.7

xis | 0174 | 1580 | 432 | 142 | 545 | 494 | 987 | 338 | 128

x¥s | 0116 | 1071 | 293 | 229 | 82 | 342 | 683 | 342 | 880
HSS10x2<e | 0349 | 2748 | 758 | 273 | 257 | 7.7 | 143 3.08 | 203
e | 0201 | 2334 | 643 | 387 | 314 | 626 | 125 312 | 175

x4 0.233 19.02 5.24 5.58 389 52.5 10.5 .17 144
»he | 0174 14.53 3.98 .49 54.5 41.0 819 3.21 111

xYs | 0116 | 98 | 270 | 142 | 832 | 285 | 570 | 325 | 765
HSSOx7x¥fs | 0.581 | 59.32 | 164 905 | 125 | 174 | 387 3.26 | 48.3
Y2 | 0465 | 4885 | 135 | 121 | 164 | 149 | 330 3.32 | 405

s | 0349 | 3769 | 104 | 171 | 228 |19 | 264 3.38 | 31.8
e | 0201 | 3184 | 876 | 210 | 279 | 102 | 226 341 | 271

* /4 0.233 25.82 7.10 270 326 84.1 18.7 3.44 222

e | 0174 | 1963 | 537 | 372 | 487 | 647 | 144 347 | 169

Table 1-11 (continued)
Rectangular HSS

Dimensions and Properties

HSS10-HSS9
Axis Y-Y Workable Flat Torsion Sikis
Shape ! s r z |Depth|width| ¢ Area
in.? in.? in, in2 in, in, in.* in.? ft2/it
HSS10xd:s 33.5 | 16.8 1.54 20.6 THe| — 95.7 36.7 217
iz 29.5 14.7 1.59 17.6 T4 — 82.6 31.0 2.20
g 24.3 12.1 1.64 14.0 8% | 25 66.5 24 .4 2.23
%416 21.2 10.6 1.67 12.1 B8 2%/ 57.3 20.9 2.25
w 7.7 887 | 1.70 10.0 87fa 27l 47.4 171 2.7
xe | 139 693 | 1.72 7.66 @he | e 365 131 2.28
*«la 8.65 483 | 1.75 5.26 e | 37 25.1 8.90 2.30
HSS103 Va2 21.4 12.2 1.39 14.7 T3 — 63.2 26.5 212
w3 17.8 10.2 1.44 11.8 e | — 51.5 21.1 215
e | 15.6 892 | 1.46 10.2 e | — 44.6 18.0 217
x'f4 13.1 7.51 | 1.49 845 | B | — 37.0 14.8 218
e | 10.3 589 | 1.51 6.52 e | 26 28.6 114 2.20
% fa T.22 412 | 1.54 4.48 Qs | 2%9hs 19.8 7.75 222
HSS1 03 s 124 8.28 | 1.22 9.73 85hs | — 37.8 17.7 207
e | 11.0 7.30 | 1.25 8.42 8% — 33.0 15.2 2.08
w s 9.28 6.19 | 1.28 6.99 B — 276 12.5 2.10
g 7.33 489 | 1.30 2.41 s | 2%6 21.5 9.64 212
x W 5.16 3.44 | 1.33 374 | Yhe| 2he| 149 6.61 213
HSS10x2x%a 4.70 4.70 0.787 8.76 8%e | — 159 1.0 1.90
¥ihe 4.24 424 | 0.812 5.06 Ba — 14.2 9.56 1.92
sla 3.67 3.67 | 0.838 4.26 8%s - 12.2 7.99 1.93
e 2.97 297 | 0.864 3.34 e | — 9.74 6.22 1.95
xYg 2.14 214 | 089 2.33 e | — 6.90 4.3 1.97
HSSOx 7% | 117 335 2.68 40.5 6%e | 4%e | 235 62.0 2.50
xifz | 100 28.7 2.73 34.0 6% 434 197 515 2.53
b 1 80.4 230 2.78 26.7 The | 5he| 154 40.0 2.57
=15 | 69.2 19.8 2.81 228 s 58 131 33.9 2.58
s 1f4 57.2 16.3 2.84 18.7 Tle 5f8 107 27.6 2.60
e | 44.1 12.6 2.87 14.3 B%e | 66 81.7 20.9 2.62

Mote: For compactness criteria, refer to Table 1-12A.

— Indicates flat depth or width is too small to establish a workable flal.
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Table 1-11 (continued)
Rectangular HSS

Dimensions and Properties

Y
-
| Table 1-11 (continued)
x x Rectangular HSS
| Dimensions and Properties
o ———
Y
Design :
Wall | Nominal | Ares i
Shape Thick- Wit. A b/t h | 8 r 7
ness, t
in. b/t | in? int in.? in. in.”
HSSOxs:h | 0.581 | 5060 | 140 561 | 125 | 133 | 208 | 308 | 385
2 | 0485 | 4191 | 116 775 | 164 | 115 | 255 | 314 | 325
wifg 0.349 3251 q.497 11.3 2248 92.5 20.5 321 2.7
=g | 0.291 2758 759 14.2 279 9.8 17.7 324 22.0
«fa 0.233 2239 6,17 18.5 Jab 66,1 14.7 327 18.1
3 | 0.174 17.10 467 2.7 48.7 51.1 11.4 3.3 13.4
HSSOx3xV, | 0.465 | 3501 | 974 | 345 | 164 | 808 | 180 | 288 | 246
s 0.349 27 7.58 5.60 228 6B.3 14.7 200 19.7
e | 0201 | 2332 | 643 | 73 | 279 | 577 | 128 | 300 | 169
'l 0.233 18949 2.24 468 356 48.2 10.7 304 14.0
e | 0.174 14.54 3.98 14.2 487 3.6 8.33 3.07 10.8
HSSE b 0.581 3060 | 14.0 7.33 108 114 28.5 2485 36.1
2 | 0485 | 4191 | 116 990 | 142 | 92 | 48 | 291 | 305
»Mg 0.349 323 497 14.2 199 79,1 19.8 297 24.1
s | 0201 | 2758 | 750 | 178 | 245 | 683 | 171 300 | 206
x4 0.233 2239 6.17 2.8 313 3b.6 14.2 303 16.9
wiw | 0.174 17.10 4.67 31.5 43.0 43.7 10.9 306 13.0
HSS8 A= 0.581 4210 | 1.7 3.88 108 §2.0 20.5 264 274
«f2 | 0.465 | 3511 | 974 | 560 | 142 | 718 | 179 | 271 | 235
w¥s | 0349 | 2741 | 758 | 846 | 199 | 87 | 147 | 278 | 188
e | 0201 | 2332 | 643 | 107 | 245 | 510 | 128 | 282 | 161
w1fs 0.233 18.99 5.24 14.2 K e 42.5 106 285 13.3
i | 0.174 14.54 3.98 20.0 43.0 33.1 8.27 288 10.2
<fa | 0116 | 985 | 270 | 315 | e60 | 229 | 573 | 292 | 7.02
HSSBx3x'f2 (0.465 31A 8.81 3.45 14.2 286 4.6 258 20.0
w3y (0.349 24 85 6.88 2.60 199 48.5 121 2 65 1861
i | 0291 | 2119 | 585 | 731 | 245 | 424 | 106 | 269 | 139
wla 0.233 1728 a.r77 9.88 313 35.5 5.88 273 1.5
wifg | 0,174 1320 4.63 142 130 2F.8 f.94 217 8.87
o | 0116 | 900 | 246 | 29 | s60 | 193 | 483 [ 280 | &M

Hote: For compactmess crivéna, reber o Bwe end of Tabke 112

HS59-HSS8
Axis Y-Y Workable Flat Torsion _—
Shape ' s r Z |pepth| width| ¢ Area
in’ in? in. ind in, in, in, in,’ e
HS5ax5:% | 52.0 208 1,62 25.3 GYg | 2% | 128 42.5 217
x| 45.2 18.1 1.97 | 21.5 6% | 2% | 100 35.6 2.20
wie | 36.8 147 2.03 17.1 g | 3% | BEO | 279 223
whe | 32.0 12.8 2.05 14.6 7% | 3% 744 | 238 2.25
s | 26.6 106 | 2.08 12.0 s | 3 6.2 |19.4 227
e | 207 828 | 210 025 | 8%s | 4% | 469 [148 228
HS5Ox3xY: | 13.2 Bal | 117 10.8 Bl | — 400 |19.7 1.87
wIg | 11.2 745 | 1.21 B8D | Tohe | — 331 |158 1.90
wihe | 9.88 659 | 1.24 763 | TR | — 289 |136 1.92
sy 8.38 559 | 1.27 635 | T | — 242 |11.3 1.93
«Jhe | 6.64 442 | 1.29 492 | 8%e | 2%e| 189 |B.6E 1.95
HSS8xBxie | T72.3 24.1 227 | 285 S | 3% | 150 46 0 ¢ 17
W | 625 208 | 232 | 249 S | 3% | 127 38.4 2.20
%g | 50.6 169 | 238 | 19.8 656 | 4% | 100 30.0 223
She | 43.8 146 | 240 | 16.9 Gk | 4% | 858 |25 225
Wy | 36.4 12.1 2.43 13.9 67 | 4% 703 | 20.8 227
wihe | 28.2 839 | 246 | 107 Fhhe | 5%e| 537 |15.8 2 28
HSSExdx3s | 26.6 13.3 1.51 16.6 e | — 703 | 287 1.83
w3 236 11.8 1.56 14.3 5y — B51.1 24.4 1.87
Wg | 198 880 | 1.6 11.5 Bo%a | 2%s | 493 |[193 1.90
x5he | 17.2 B58 | 1.63 891 | 6% | 2% | 426 |165 1.92
Wy | 14.4 721 | 1.66 B20 | €M | 27 253|136 1.93
wifie | 11.3 565 1.69 6.33 Tis | 3% 27.2 10.4 1.95
Vs 7.90 395 | 1.1 436 | 7he | 3he | 187 |7.10 1.97
HS88x3x | 11.7 781 | 1.15 a6d | S | — 343 |17.4 1.70
%3 9.95 663 | 1.20 7E8 | 6% | — 285 | 14.0 1.73
S | 8.81 587 | 1.23 6.8 | 6% | — 249 121 1.75
g 7.49 490 | 1.25 570 | 6 | — 208 |10.0 177
x3he | 5.04 396 | 1.28 443 | e | 2%s| 162 |7.68 1.78
xVa 4.20 280 | 1.31 307 | The | e | 113 | 527 1.80

Flat depth or width 1s too small 1o establsh a workable fat.
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| Table 1-11 (continued) Table 1-11 (continued)
|- Rectangular HSS Rectangular HSS
| Dimensions and Properties Dimensions and Properties
=? HSS8-HSS6
Design Axis X-X Axis Y-Y Workable Flat Torsion
Wall | Nominal | Area, surface
Shape rm.m.;-f Wit. A bt | mt f s . 7 Shape r 3 r 7z | pepth|wign | c Area
ness,
in. I/t in?2 in® in.2 in. in3 int in3 in. in.? in. in. in® in? 2t
HSSBx2xYs | 0340 | 2230 | .18 273 | 199 8.2 956 | 249 | 134 HSSBx2x¥s | 3.73 373 | 0777 | 461 | eshe | — 121|865 1.57
Sre | 0201 | 1906 | 526 187 | 245 33.7 843 | 253 | 116 xShe | 3.38 338 | 0802 | 408 | 69 | — 109 |7.57 1.58
«Vs | 0233 | 1558 | 430 558 | 313 28.5 712 | 257 | 968 Ve | 2.94 294 | 0827 | 343 | 67 | — 936 |6.35 1.60
e | 0174 | 1108 | 228 BA9 | 430 22.4 5.61 261 | 7.51 She | 2.39 239 | 0853 | 270 | e | — 7.48 |4.95 1.62
xva | 0.116 | 815 | 223 | 142 B5.0 15.7 303 | 285 | 519 e | 1.72 172 | ogma | 190 | 7hs| — 530 |3.44 1.63
HSS7xGx'z | 0.465 | 3511 | 974 7.75 | 121 606 | 17.3 250 | 21.8 HSS7x5x2 | 35.6 142 |19 | 173 | 4% | 2% | 758|272 1.87
g | 0349 | 271 | 788 | 113 171 495 | 14.1 256 | 175 xifg | 29.3 117 | 197 | 138 | % | 3%e| 606 |21.4 1.00
wifag 0.2 23.32 6.43 14.2 21.1 44.0 12.3 259 15.0 %318 25 5 102 1.4949 11.49 Bl e 52.1 18.3 1.92
«Ms | 0233 | 1899 | 524 | 185 270 359 | 10.2 262 | 124 Ve | 21.3 853 | 2.02 983 | 57 | 3% | 429 |[15.0 1.93
g | 0174 | 1454 | 388 | 257 372 7.9 705 | 285 | o052 <ie | 16.6 665 | 2.05 757 | 6%me| 4%e| 3208 |14 1.85
«va | 0116 | e85 | 270 | 401 573 19.3 552 | 288 | 653 xYa | 11.6 463 | 207 520 | 67s | 4e| 225 |7.79 1.97
HSST <4<z 0.465 1.1 B.31 5.60 12.1 al. f 14.5 240 18.8 HSST <42 20.7 104 1.53 12.6 434 —_ 50.5 21.1 1.70
whn 0.344 24 .85 R 2.46 171 s 11.9 246 151 Wi 173 b3 1.58 10.2 5hg Hig 41.0 168 1.73
g 0.291 21.19 .85 10.7 21.1 J6.5 10.4 2.50 13.1 Wi E 15.2 File]! 1.1 B.83 5% 2% Jad 14.4 1.75
we 0.233 17.28 477 14.2 270 J0.5 8.72 2.93 10.8 o 12.8 6.38 1.64 7.33 5 27 203 11.8 1.77
Wi 0.174 1326 363 2.0 K7 s 23.8 b.51 256 8.33 wilg 10.0 H 102 1.6h6 .67 6 3 224 a.07 1.78
w8 0116 2.00 246 31.5 a3 16.6 4.73 259 b w g £.03 4.3 1.69 34.91 AT 37he 156 .21 1.80
HSS7x3xYz | 0.465 | 2830 | 7.8 145 | 121 07 | 116 227 | 158 HSST<3<Vz | 10.2 580 | 1.14 BA6 | 4% | — 286 | 150 1.53
wifp 0.349 22.30 6.18 .60 171 341 Q73 235 12.8 w3fa B.71 581 1.19 B.95 5%g -— 2349 121 1.57
Sre | 0291 | 1906 | 526 731 | 21 29.9 854 | 238 | 111 She | 7.74 516 | 1.21 605 | 5% | — | 208 |105 1.58
Ve | 0233 | 1558 | 430 988 | 270 | 252 719 | 242 | 922 «Ya | 6.60 440 | 1.24 506 | 578 | — 75 |8.68 1.60
ey 0.174 11.88 328 14.2 372 19.8 h.65 245 .14 e 5.24 350 1.26 3.94 e | 2% 13.7 f.6d9 1.62
<& | 0116 | B15| 223 | 229 57.3 13.8 395 | 249 | 483 e | 3T 248 | 1.29 273 | 68| 2748 | 948 |4.60 1.63
HEST 2= /s 0.233 13.88 384 5.58 270 19.8 5.67 227 764 HSSTw2x1/s 2.58 258 0.819 3.02 5l — 795 | 5452 1.43
e | 0174 | 1070 | 293 849 | 372 15.7 449 | 231 | 585 he | 2.10 210 | 0.845 | 239 | 6%e| — 6.35 |4.32 1.45
«Va | 0116 | 730 | 200 | 142 57.3 1.1 316 | 235 | 413 <Ya | 1.52 152 | 0671 | 168 | 68| — 451 |3.00 1.47
HSSBxGx 2 0.465 3n as 1.15 aa0 a1 13.7 216 172 HSSExhx /7 0.8 123 1.87 152 3314 2Hs K8 2310 1.70
AL 0.3449 24 85 6.88 11.3 14.2 339 11.3 222 13.8 g 25.5 102 1.482 12.2 45he | 3 48.1 18.2 1.73
sl 0.291 21148 585 14.2 176 29 6 985 225 1148 W 18 22.3 Bal 1.95 10.5 45/ 3% 1.4 15.6 1.75
x's 0.233 17.28 477 18.5 228 24.7 g8.25 228 087 wa 18.7 747 1.98 B.72 41 3 .2 12.8 1.77
e | 0174 | 1326 | 263 | 257 315 19.3 644 | 231 | 762 Ihe | 14.6 584 | 2.0 673 | 5%s| 4%e| 253 |076 1.78
<M | 0116 | ao0 | 246 | 40.1 487 13.4 448 | 234 | 52 Mg | 10.2 407 | 2.03 463 | 5e| 4%e| 180 |6.66 1.80
Note: Far compactness critedn, refer to the end of Tabse 1-12. Flat depth or width is too small to establish a workable fiat
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| Table 1-11 (continued) Table 1-11 (continued)
xff— | —ff x Rectangular HSS Rectangular HSS
‘ Dimensions and Properties Dimensions and Properties
¥ H556-HS55
Design is X- Axis Y-Y Workable Flat Torsion
Wall | Nominal | Area, AXIERX Surface
Shape i i A bit | wt I 5 v z Shape ' 5 r Z |Depth|wigh| ¢ Area
ness,
in. Ib/ft in.? in in.” in. in.’ int in? in. in? in. in. in.* in.* ]
HSSBxdx2 | 0465 | 2830 | 788 | 560 | 99 | 340 | 1.3 208 | 14.6 HSSExdx'2 | 17.8 889 | 150 | 110 | 3% | — | 403 |17.8 1.53
xMe | 0349 | 2230 | 618 | 846 | 142 | 28.3 943 | 214 | 11.9 <35 | 14.9 747 | 155 8.94 | 4% | 295 | 328 |[142 1.57
Wi | 0201 | 1906 | 526 | 107 | 176 | 24.8 827 | 217 | 103 She | 13.2 658 | 158 775 | 4% | 2% | 284 |[122 1.58
«a | 0233 | 1558 | 430 | 142 | 228 | 208 596 | 220 | 853 <Y | 11.3 556 | 1.61 645 | 4T | 2% | 236 |10. 1,60
«Mw | 0174 | 1198 | 328 | 200 | ;5 | 164 546 | 223 | 6.60 e | 876 | 438 | 163 500 | 5%e | 3%s| 182 |7.74 1.62
«fa | 0116 | 815 | 223 | ;15 | 487 11.4 3.81 225 | 456 xVa | 615 | 308 | 166 346 | 57w | 3%s | 126 | 5.30 163
HSS6x3<2 | 0465 | 2490 | 695 | 345 | 990 | 268 895 | 197 | 121 HGSEx3xYe | 869 | 579 | 112 728 | | — | 294|127 1.37
¥ | 0340 | 1975 | 548 | 560 | 142 227 757 | 200 | 9.90 sy | 748 | 499 | 147 BO3 | M| — | 193 [103 1.40
s | 02, | 1693 | a8 | 731 | 176 | 20 569 | 207 | B.61 whe | 667 | 445 | 119 527 | 4% | — | 169 |89 1.42
e | 0233 | 1388 | 344 ags | 228 | 17.0 566 | 210 | 7.9 Vs | 570 | 380 | 1.22 441 | 4% | — | 142 |7.39 1.43
whn | 0174 10.70 293 14.2 5 13.4 4 47 214 5.50 e 4.55 303 1.25 345 g | 2% 11.1 571 1.45
«Ma | 0116 | 730 | 200 | 229 | 487 943 | 314 | 217 | 3467 <a | 323 | 215 | 127 2.40 | 5he| Zhe | 773 |3.93 1.47
HSSEx2<Ye | 0349 | 1720 | 478 | 273 | 142 17.1 5.71 180 | 7.93 HSSEx2x¥: | 277 | 277 | 0760 | 346 | 4%he | — 842 |6.35 1.23
«<Shs | 0.201 | 1480 | 410 | 387 | 176 | 153 5.11 193 | 695 xhg | 252 | 252 | 0785 | 307 | 4%k | — 760 |5.58 1.25
«s | 0233 | 1218 | 337 558 | 228 | 131 437 | 197 | 584 <V | 22 221 | 0810 | 261 | 4T | — .55 |4.70 1.27
Mg | 0174 | 943 | 258 | 849 | N5 10.5 349 | 201 | 458 e | 18D | 180 | 0836 | 207 | e | — 524 | 3.68 1.28
o | 0116 | 645 | 177 | 142 | 487 742 | 247 | 205 | 319 xVa 1.31 131 | 0851 | 146 | 56| — 372 |2.57 1.30
HSSSxtx2 | 0.465 | 2490 | 695 | 560 | 775 | 21.2 8.49 175 | 109 HES5xAx2 | 14.9 743 | 146 935 | 2% | — | 303 |45 1.37
x¥g | 0340 | 1975 | 548 | 846 | 113 | 17.9 7.17 181 | 896 g | 126 630 | 152 767 | e | 25| 249 [117 1.40
Sra | 020 | 1693 | 468 | 107 | 142 15.8 632 | 184 | 7.79 <Fhe | 11 557 | 1.54 667 | 3% | 28 | 217 |10 1.42
xfa | 0233 | 1388 | 384 | 142 185 13.4 5.35 187 | 6.49 <o | 946 | 473 | 157 557 | a7 | 2% | 180 |8.32 1.43
sy | 0174 | 1070 | 293 | 200 | 257 10,6 4,22 190 | 5.0 he | 7.48 | 374 | 160 434 | 4%e | 3% | 140 641 1.45
x| 0116 | 730 | 200 | 315 | 401 742 | 297 | 183 | 350 xWa | 527 | 284 | 182 301 | 4%he | e | 966 |4.30 1.47
HSSSxax'2 | 0.485 | 2150 | 602 | 345 | 775 | 164 657 | 165 | 8.83 HSSSx3xz | 7.8 | 478 | 1.00 610 | 2% | — | 176 [103 1.20
xMg | 0349 | 1720 | 478 | 560 | 113 | 141 565 | 172 | 7.3 g | 625 | 416 | 1.14 510 | %Faa| — | 149 |84 1.23
Se | 0201 | 1480 | 410 | 731 | 142 12.6 5.03 175 | 6.42 She | 560 | 373 | 147 A48 | P | — | 131 |7.43 1.25
xMe | 0233 | 1218 | 337 ags | 185 | 107 429 | 178 | 5.38 Vs | 481 321 | 1.19 377 | aw | — | 1.0 [86.10 1.27
g | 0174 | 943 | 258 | 142 | 257 853 | 31 182 | 421 She | 385 | 257 | 122 206 | A%a| 2%s| 864 |4.73 1.28
=8 0.116 b4a 1.7 pratih 40.1 b.03 2.41 1.85 2493 =3 2.0 1.83 1.25 207 A6 | 2%he b2 | 3.20 1.30
Note: For compacness critena, refer o he end of Table 1-12. Flat gepth or width 15 too small to estabish a workable fAat
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| Table 1-11 (continued) Table 1-11 (continued)
- |t x Rectangular HSS Rectangular HSS
| Dimensions and Properties Dimensions and Properties
Design g —— -
wall | Nominal| Area, Axis X=X Axis Y-Y Workable Flat Torsion g
Shape “"““‘t Wi A b/t Wt f 3 r z Shape / s r Z |pepth|wigth| J ¢ Area
Ness,
in. b/t in.? int in.3 in. in? in? ind in. in3 in. in. in? in.* et
HSSSxaxfs | 0233 | 1133 | 3.4 7.73 | 185 0.40 | 3.76 173 | 4.83 HE55x 2 aucy 3.13 250 | 0099 | 295 | 3 | — 7.93 |4.99 1.18
w15 0.174 879 241 11.4 25.7 .51 2.01 177 3.79 e 2.53 2.03 1.02 2.33 446 e 6.26 | 3.89 1.20
wWe | 0.116 602 | 165 | 186 40.1 534 | 214 180 | 2.65 w/a 1.82 146 | 1.05 164 | 4The| — 4.40 |2.70 1.99
HSS5«2=s | 0.349 | 1465 | 4.09 273 | 113 10.4 4.14 150 5,71 HSS 525 2.28 226 | 0.748 | 288 | 3e| — 6.61 |5.20 1.07
<Se | 0201 | 1287 | 352 387 | 142 9,35 | 2374 163 | 5.05 She | 2.10 od0 | 0772 | 257 | 3% | — 5.00 |4.50 1.08
sis | 0233 | 1048 | 291 558 | 185 BO8 | 323 167 | 497 +a 1.84 184 | 0797 | 220 | 3 | — 517 |3.88 1.10
wclfrg 0.174 815 224 &5.49 eal .50 2.60 1.70 2.37 g 1.51 1.51 [.523 1.75 4% — 415 | 3.05 1.12
wfg 0116 S50 1.54 14.2 40.1 4.85 1.86 174 2.37 w g 1.10 1.10 0.548 1.24 4a — 295 | 213 1.13
HSS =3x8 0.349 14.65 4.049 5.60 846 7.3 3.97 1.38 5.2 HS S 38 5.M 3 .34 1.11 4.18 P | — 10.6 B, o4 1.07
«She | 0201 | 1287 | 352 731 | 107 714 | 257 142 | 451 Bhe | 452 302 | 1.13 160 | Bk | — 941 |575 1.08
ws | 0233 | 1048 | 291 988 | 142 515 | 307 145 | 3.81 g 3.01 261 | 1.16 312 | 279 | — 7.06 | 4.81 1.10
w3 | 0.174 815 | 224 | 142 0.0 491 | 247 140 | 3.00 3 | 316 210 | 1.19 246 | Phe| — 626 |3.74 1.12
xs | 0.116 560 | 154 | 220 N5 352 | 1.76 152 | 211 w1 227 151 | 1.21 1.73 | e | — 4.38 | 259 1.13
HSS4x2Vads | 0340 | 1337 | 3.74 416 8 46 577 | 3.28 135 | 4.48 HE S 432133 3.17 254 | 0922 | 320 | Phe| — 7.57 |5.32 0.983
i | o2 | 160 | 323 559 | 107 613 | 307 138 3.97 wShe | 2.89 232 | 0947 | 285 | 2% | — 6.77 | 4.67 1.00
«Wa | 0233 983 | 267 773 | 142 532 | 266 141 3.38 w Vg 253 202 | 0ara | 243 | 2 | — 578 |3.93 .02
st | 0.174 751 | 208 | 114 20,0 430 | 215 144 | 267 w3he | 2.06 165 | 0909 | 193 | 3% | — 459 |3.08 1.03
wa | 0.116 517 | 142 | 186 3.5 309 | 154 1.47 1.88 w3 1.49 119 | 1,03 1.36 | 3me| — 3.23 | 2.14 1.05
HeSax | 0340 | 1200 | 330 273 8 46 560 | 280 129 | 3.84 HE G4 2 ¥ 1.80 180 | o2 | 231 | Phe| — 483 |4.04 0.900
wis | 0201 | 1054 | 294 387 | 107 513 |  2.56 132 | 3.43 wing | 1.67 167 | 0754 | 208 | 2% | — 4,40 |3.59 0.917
we | 0.233 878 | 244 558 | 142 4.49 | 225 136 | 2.9 wfa 1.48 148 | 0779 | 179 | 2% | — 3.82 |3.05 0.933
W | 0.174 687 | 189 849 | 200 366 | 1.8 138 | 2.34 e | 122 122 | 0804 | 143 | 3| — 3.08 | 2.41 0.950
«ts | 0.118 475 | 130 | 14.2 N5 285 | 1.32 143 1.66 xV 0898 | 0898| 0830 | 1.02 | 3e| — 290 |1.69 0.967
HSS3Ym2oxda | 0.349 | 1200 | 339 4.16 7.03 475 | 272 118 | 359 HS53 "2V 2.77 221 | 0904 | 282 | — | — 6.16 | 4.57 0.900
w5 | 0201 | 1054 | 294 5.50 903 434 | 248 122 | 320 whe | 2.54 203 | 0930 | 252 | 2% | — 5.53 |4.03 0.o17
ws | 0.233 878 | 244 7.73 | 120 379 | 217 195 | 2.74 vy 2,23 178 | 0956 | 216 | 2% | — 4.75 | 3.40 0.933
| 0.174 687 | 189 | 114 17.1 309 | 1.76 1286 | 2.18 e | 1.82 146 | 0983 | 1.72 | 2| — 3.78 | 2.67 0.950
«fs | 0.116 475 | 130 | 186 a7 2 223 | 1.8 1.3 1.54 wfa 1.33 106 | 1.01 122 | 2545 | — 267 |1.87 0.967
HSSIax2xs | 0.233 793 | 221 558 | 120 $1r | 18 120 | 2.36 HSS3Y a2V 1.30 130 | 0766 | 158 | 2% | — 3.16 | 2.64 0.850
e | 0.174 623 | 17 849 | 174 261 1.49 1.23 1.89 3he | 1.08 108 | 0792 | 127 | 9| — 255 |2.09 0.867
xWa | 0.116 432 | 119 | 142 97 2 190 | 1.00 127 1.34 %/ 0795 | 0795 0818 | 0912 | P8 | — 1.83 | 1.47 0.883
Hote: For compactness critena, refer o e end of Tabke 112 Flat depth or width is oo small 1o establsh a workable Aat




Structural References

Y
| Table 1-11 (continued) Table 1-11 (continued)
o | | Rectangular HSS Rectangular HSS
| Dimensions and Properties Dimensions and Properties
=v HSS3Y,-HSS2
Design is X- Axis Y-Y Workable Flat Torsi
Wall | Nominal | Area, Axis X-X xis e Fla orsion -
Shape Thick- | Wt. A bt | h i 3 r z Shape .- 5 r z | Depth|wign| ¢ Area
ness, f
in. bt | in2 in! in. in. in.? in* in? in. in? | in. | in in* in.3 [Ten
HSSAzx1WoxYe | 0233 | 708 | 197 144 | 120 255 | 146 | 114 | 188 HSS3ax1VaxWa | 0638 | 0851] 0560 | 106 | 296 | — 179 |1.88 0.767
<M | 0.174 559 | 154 562 | 17.1 212 | 1.21 117 | 1.60 <ne | 0544 | 0725 0504 | 0867 | 2| — 1.49 | 1.51 0.784
«Ve | 0116 | 390 | 107 093 | 272 157 | 0896 121 | 115 Vg | 0411 | 0548| 0619 | 0630 | e | — 1,09 |1.08 0.800
HSS3x2Voxife | 0.291 a47 | 264 559 | 731 292 | 194 | 105 | 25 HSS3x2Yexdfe | 218 | 174 | 0808 | 220 | — | — 4.34 |3.39 0.833
Vs | 0233 | 783 | 22 773 | os8 | 257 | 172 | 108 | 216 <Ys | 1.93 154 | 0035 [ 190 | — | — 3.74 | 2.87 0,850
e | 0174 | 623 | 171 | 114 14.2 211 | 1.4 1| 173 e | 1.59 127 | 0983 | 152 | 2% | — 3.00 | 2.27 0.867
<Yg | 0116 | 432 | 119 | 186 | 229 154 103 | 114 | 123 <Yg | 116 | 0931] 0990 | 109 | 2he| — 213 | 1.59 0.883
HSS3x2:0 | 0.291 841 | 235 3.87 7.31 238 | 15 | 101 | 21 HSS3:2:e | 1.24 120 | 0725 | 158 | — | — 287 | 2.60 0.750
xVa | 0233 | 708 | 197 558 | 988 | 213| 142 | 104 | 1.83 e | 111 1115 | a7sr | 128 | = | — 252 |2.23 0.767
s | 0174 | 559 | 154 849 | 142 .77 | 198 | 107 | 148 e | 0932 | 0932 0778 | 112 | Phe| — 205 | 1.78 0.784
<Yg | 0116 | 390 | 107 | 142 | 229 1.30 | 0867 110 | 1.06 <Ys | 0.602 | 0692| 0.804 | 0803 | 2ha| — 147 [1.25 0.800
HSS3:1Waxs | 0233 | 623 | 174 344 | 988 168 | 112 | opos2| 1.5 HSS3x1aoxMs | 0543 | 0725 0550 | 0911 | 17 | — 144 [1.58 0.683
<Ia | 0174 495 | 137 562 | 142 142 | 0045 102 | 1.24 <6 | 0467 | 0622] 0584 | 0752 | P | — 1.21 [1.28 0.700
Mg | 0118 | 347 | 0956 | 993 | 229 106 | 0706| 105 | 0.895 g | 0355 | 0474| 0610 | 0550 | Fhe| — 0.886 | 0.920 0.717
HSS3x1x%hs | 0174 | 431 | 1.9 275 | 142 1.07 | 0713| 0947 | 0.989 HSS3x1x%s | 0173 | 0345| 0380 | 0432 | s | — 0.526 | 0.792 0617
<Ve | 0116 | 304 | 0840 | 562 | 229 0.817| 0545| 0987 o0.728 <Ya | 0138 | 0276| 0405 | 0325| 27w | — 0.408 | 0.585 0.633
HSS2Vm2xVa | 0233 | 623 | 174 558 | 773 1.33 | 106 | 0874 137 HSS2UmxYa | 0830 | 0930] 0731 | 197 | — | — 1.90 [1.82 0.683
g 0.174 1.95 137 8.49 11.4 1.12 0.594 0.904 1.12 w318 0.786 0.786( 0.758 0.956 — - 1.55 | 1.46 0.700
<Vg | 0116 | 347 | 0956 | 14.2 1856 0.833| 0667| 0834 o0.800 <Yg | 0580 | 0589| 0785 | 0694 | — | — 112 [1.04 0.717
HSS2Vax 1 boxs 0.233 .38 141 3.44 i./3 1.03 (.52 (LBZ6 1.11 HSS2 /21 Vaxia (.449 0589 0.54b 0.704 — —_— 1.10 | 1.29 {.600
e | 0474 | 431 | 119 562 | 114 0.882| 0705| 0860( 0915 e | 0300 | 0520 0572 | 0636 — | — 0,929 | 1.05 0.617
Vs | 0116 | 304 | o08a0 | 993 | 188 0.668| 0535| 082 0671 <Ya | 0300 | 0399| o507 | o4s0| — | — 0,687 | 0.750 0.633
HSS2Vaxixe | 0474 | 367 | 1.02 275 | 114 0.646| 0517| 079% | 0713 HSS2Vaxlxie | 0143 | 0285 0374 | 0360 — | — 0.412 | 0.648 0.534
<Vs | 0116 | 282 | 0724 | 562 | 186 0503 0403| 0834 0532 <Ya | 0115 | 0230 0300 [ 0274 — | — 0.322 | 0.483 0.550
HSSZVex2xYs | 0174 | 463 | 128 849 | 993 | 0859 0764| 0B19| 0852 HSS2Ve<dw | 0713 | 0713| 0747 | o877 | — | — 132 [1.30 0,659
<Vg | 0116 | 326 | 0898 | 142 16.4 0.646| 0574| 0B48| 0693 <Ys | 0538 | 0538 0774 | 0639 — | — 0.957 | 0.927 0.675
HSS2x1Vexis | 0174 | 367 | 102 562 | B43 | 0495 0495| 0697| 0.639 HSS2x 1V | 0313 | 0417| 0554 | 0521 — | — 0.664 | 0.822 0.534
<Ve | 0116 | 262 | 0724 | 993 | 142 0.383| 0.383| 0728 0475 <Va | 0.244 | 0325 0581 | 0389 — | — 0,496 | 0.599 0,550
HSSZx1x%hs | 0174 | 308 | 0845 | 275 | 849 | 0350| 0350| 0843| 0480 HSS2x1xde | 0112 | 0225| 0365 | 0288 — | — 0.301 | 0.505 0.450
Vg | 0116 | 219 | 0608 | 562 | 142 0280 0.280| 0679 0.366 <Ya | 00922 0.184] 039 | 0223 — | — 0,236 | 0.380 0.467
Mote: For compacingss Critena, refer to the end of Table 1-12. —Flat depth or vidth 15 oo small to establsh a workable flat
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Table 1-12 | Table 1-12 (continued)
Square HSS -r—1{i Square HSS
Dimensions and Properties - | Dimensions and Properties

HSS16-HSS8 - - HSS7-HSS4Y,

Design ! Design »
Wall [Nom- |, Work-|  Torsion Sur- wall | Nom- |, Work-| Torsion | gur-
Thick-| inal | I | §| r| z |able face Thick-| inal . 1| s | r| Z |abe face

f ¢

in. | It | in? ind | in® [ in | 2| i | in® | ind | n¥m in. | I/t | in? ind | in? [ in [ in2 | in | in® [ in? | A%
HS516x16x%e | 0.581|127.00| 350 | 245|245 1370 | 171 | 625 | 200 | 13%s| 2170 | 276 | 5.17 HSST =Tz |0581| 50.60| 140 |905|9.05( 934 | 26.7 | 258 [ 331 | #he | 158 | 471 | 217
<o | 0465]10300| 283 | 314 | 31.4] 1130 | 141 | 631 | 164 [ 13% | 1770 | 224 | 5.20 WV |0465| 41.91| 116 {121 [ 12.1] 805 | 23.0 | 263 | 279 | 4% | 133 | 393 | 220
g | 0349] 7845 | 215|428 | 42.8| 873 | 109 | 637 | 126 | 14%s| 1350 | 171 5.23 wig |0349| 3251 | 897 |171 | 171 650 | 186 | 260 | 221 | e | 105 | 307 | 223
x¥s| 0291|6582 | 181 [520|520| 739 | 923 | 639 | 106 | 14% | 1140 | 144 2.25 w¥15| 0291 27.54 | 759 (211|211 56.1 | 160 | 272 | 189 | 5% | 827 | 26.1 225

W 0233 22.39| 617 | 270 27.0| 465 | 13.3 | 275 | 155 | 57 | 735 | 213 | 227
15 0. ! T K : 2 ] : : .
b |0ass] 2055 | 248|971 | 27.1| 743 | 108 | 540 | 120 | 113 | 1170 | 170 | 453 %8 0174 17.06| 467 | 372 | 37.2| 360 | 103 | 277 | 119 | 6¥4e | 561 | 162 | 228

it e gt el ol iy Bl Byl Sl iRt [Bid e <Y |0.116] 11.55| 3.16 | 573 | 57.3| 24.8 | 7.09 | 280 | 813 | 6%e | 382 | 110 | 230
Nl 0291|5731 [ 157 | 451 [ 451 490 | 699 | 558 | BOS5 | 125%; | 759 109 | 458 HSS6=6s | 05814210 117 | 733 | 7.33| 552 | 184 | 217 | 232 | Fhe | 949 | 334 | 183
wrll 5 i
HSS12x12:3s [ 0.581) 93.14 | 257 [17.7 | 17.7| 548 | 914 | 462 | 108 | @e | 885 | 151 | 3.83 o et ool St T [ v e e vl i3S ot
s ks b Eadll BN BUoA iy el el el R o B Bl o <¥s [0349| 27.41 | 758 | 142|142 395 | 132 [ 228 | 158 | 4w | 646 | 221 | 1.90
¥ |0340) 5803 | 160 | 314 | 31.4| 357 | 505 | 473 | 802 | 10| 561 a1E | 300 «¥16| 02912329 643 (176 (176| 343 | 114 | 231 | 136 | 4% | 554 | 189 | 192
| bt s e Bl Pt Bl Bl ol ol sl [oi fend ce «s |0233|18.99| 524 | 228 | 22.8| 286 | 954 [ 234 | 112 | 4T | 456 | 154 | 1.93
s bl e Biedbal bl Bl Bonflbetll Beve] ol il el B0 w16 0.174| 14.51| 398 | 315|315 22.3 | 7.42 [ 237 | 863 | 5%e | 350 | 118 | 195
vulnial et ace | wen | meall 1an| #is | o | e Lol 2 | ane | Bde « |0.116| 985 | 270|487 | 48.7| 155 | 515 [ 230 | 592 | 5% | 239 | 803 | 197

1 4 P R 14
HS10s10:0 | 05811 76131 210 | 142 | 142| 204 | o8 | 380 | 732 | 706 | 408 | 12 | 347 HSS5 Vax5lexYs (0349 24.85| 6,88 | 128 12.8( 29.7 | 10.8 | 208 [ 131 | 3%s| 490 | 184 | 1.73

< | 0485l 6233|172 185 | 185] 256 | 512 | 388 | 607 | 7 | 412 | 842 | 320 %¥15| 0291 21.16| 585|159 15.9| 259 ( 943 | 211 | 113 | 4% | 422 | 157 | 1.75
i L'II:HH 4?'32 13'2 95 7 251? 202 | 404 3'92 a72 | &1 | 220 1]4'!} 399 xVe (0233(17.28| 477 |206 | 206| 21.7 | 7.90 | 213 | 932 | 4%e | 348 | 129 | 1.77
e 0'291 -1L‘II3EI' "'1 31'41 31 Iq 172 3_1',. 3'91 01 | &9 | 271 ,.4'& 395 wHre{ 0174 13.23 | 363 | 286 | 28.6( 17.0 | 617 | 216 | 7.19 |4V | 267 | 985 | 1.76
i oo BElEﬂ' S‘EJIE 39'9 39'9 141 EB.; 3'9? w7 | & | 220 :d.q 32; #Ya [0.116] 900 | 246 | 444|444 1.8 | 430 | 219 | 495 | 4| 183 | 672 | 1.80
w¥wa| 0174| 24.72 | 676 | 545 [ 54.5( 108 | 216 | 400 | 248 | ®hs | 167 | 336 | 3.28 HS585=5xf2 |0465| 28.30 | 788 (775 | 7.75| 26.0 | 10.4 | 182 | 131 | 2% | 446 | 187 | 1.53

HSSxa3/s | 0581 | 67.62| 167 [125 | 12.5] 216 | 479 | 340 | 561 | 6%s | 356 | 816 | 283 :i 0005 1005, 62| 1az| | 0| mes | io | e :g': i Becd] I
'z | 0A465] 55.53 | 153 [ 16.4 | 16.4| 183 | 406 | 345 | 484 | 6% | 296 | 674 | 2.87 ! : € ' ' : : ; ' : ' ;

, : ; <t 0235|1558 | 430 [185| 185 160 | 6.41 193 | 761 | 37 | 258 | 105 | 160
ol e Bt cdbonid bl o ol el B sl i B e <Y 0174 | 11.95| 328|257 | 25.7| 126 | 5.03 | 196 | 589 | #e | 19.9 | 808 | 162
by ld sl b o Wl Bl ol Docldl o ] o] (s <y |0.116] 815 | 223|401 [40.1| 880 | 3.52 | 199 | 407 | 4%s | 137 | 553 | 163
Hu{ 0174] 22.16| 606 | 467 | 48.7| 782 | 174 | 359 | 200 | &%s | 121 | 271 | 295 HSSAVax o 0465 24.90 | 695 | 668 | 6.68[ 18.1 | 8.03 | 161 | 102 | 20 | 313 | 148 | 137
g | 0116] 14.95 | 409 | 746 | 74.6| 53.5 | 119 | 362 | 136 | &he | 820 | 183 | 297 w¥s | 0349 19.75| 548 | 989 | 9.69| 153 | 6.79 | 167 | 836 | 2™e| 257 | 119 | 1.40

" i £ ) 5| 135 | 6. 3 . i ¥, : .
HSSB@le [ 0.581( 59.11 | 16.4 | 108 | 10.8| 146 | 365 | 290 | 447 | 5% | 244 | 632 | 250 gy e Mot Bod Koo i Bl el Pt Bl Bl Mo B
el ; w4 (0233) 13.88| 384|163 16.3| 11.4 | 508 | 173 | 606 | 3% | 185 | 844 | 1.43
o |0465]| 4872 135 | 142 | 14.2| 125 | 312 | 304 | 375 | 5% | 204 | 524 | 253 ; 3 :
; s «¥a| 0174 | 10.68| 293|229 |220| ap2 | 401 | 175 | 471 | 3e!| 144 | 649 | 1.45
Fe| 0291 31.79 | 876 | 245|245 856 | 214 | 313 | 251 | 6% | 136 | 345 | 258 Sl b et il IS : | (R ' '
My o233l 2579 710 | 313|313 707 | 177 | 315 | 205 | 6% | 111 | 281 | 260
4| 0174] 1961 | 537 (430|430 54.4 | 136 | 318 | 157 | Phe | B45 | 213 | 262

x'a |0116] 13.25| 362 |660 | 66.0| 374 | 9.3 | 321 | 107 | Fhe | 57.3 | 144 | 263

HS5514x14:%: | D581 |11000) 303 | 211 | 211 897 | 128 | 544 | 151 | 11%4s( 1430 | 208 | 4.50

kote: For compacimess crien:, refer to the ond of Table 1-12 hote: For compactness criena, refer to the end of Tabke 1-12,
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Rectangular and
Square HSS

Compactness Criteria

Compactness Criteria for Rectangular and Square HSS

Nominal Compression Flexure Shear
_WEH non-skender compact compact G, =10
Thickness up to up to up to up to
Flange Width Range Width Weh Width Weh Depth
e 20 18 20 20
Ly 16 14 20 20
s 12 10 20 20
¥ 10 g 18 18
fa & Fi 14 14
G 5} 5 10 10
% 4 Jfs 7 7

Hote: Compaciness critena given for £ = 46 kst

Table 1-12 (continued)
Square HSS
Dimensions and Properties
HSS4-HSS?2
Design B
wall | Nom- |, oo Work-|  Torsion Sur-
sh Thick-| inal .4' / 5 r Z | able face
ape ness, | W o) wi Flat| o | ¢ | Area
in. | Ib/Rt | int ind | m? | in. [in? | im | | in? | A%R
HSS4xx2 | 0.465| 21.50 | 6.02 | 560 [ 5.60| 11.9 | 597 | 141 | 770 | — | 21.0 | 11.2 | 1.20
w¥s [0.340( 17.20| 4.78 (846 | B46| 103 | 513 | 147 | 630 | 24 | 175 | 914 | 1.23
«¥6[0291] 14.78| 410 | 107 [ 10.7] 914 | 457 | 149 | 559 | 2% | 153 | 791 | 1.25
s 10233 1218 337 (142 | 14.2| 7.80 | 3.90 [ 152 | 469 | 27k | 128 | 656 | 1.27
Y6 0.174| 940 | 258 (200 200| 6.21 | 310 | 155 | 367 | 3ms | 100 | 507 | 1.28
«% [0116]| 645 | 177 |315|31.5| 440 | 220 | 158 | 256 | 3| 6.91 | 349 | 1.30
HSS3 w3 s | 0340 1465|400 (703 | 703|649 | 371 | 126 | 469 | — | 112 | 677 | 107
«She| 0201 12.65| 352 (903 | 003]| 584 | 334 [ 120 | 414 | 2% | 983 | 590 | 1.08
<Vs [0.233(10.48| 291 (120 120]| 504 | 2853 (132 | 350 | 2% | 835 | 492 | 1.10
wYiel0174| 813 | 224 (171|171 405 | 231 | 135 | 276 | 2%e | 656 | 383 | 1.12
«¥8 |0116| 560 | 154 (272 272|290 | 166 | 137 | 193 | 2%%| 458 | 265 | 1.13
H553:3<%s | 0,349 12,00 339 (560 | 560 3.78 | 252 [ 106 | 325 | — | 6.64 | 474 | 0.900
«Fe| 0291 1053| 294 (731|731 345 | 230 | 108 | 290 | — | 594 | 418 | 0917
xVa [0.233| 878 | 244 (988 | 9.88]| 302 | 200 | 111 | 248 | — | 508 | 352 | 0933
<Hie|0174| 6.85 | 189|142 (142 246 | 1.64 | 114 | 197 | Bhs | 4.03 | 2.76 | 0.950
«% [0118| 475 | 130 | 220|220 178 | 119 | 117 | 140 | 2rg | 2.84 | 102 | D967
HSS2 om@ a6 0,201 | B.40 | 235 (559 5.50] 1.82 | 1.46 (0880|188 | — | 3.20 | 274 | 0.750
Ve (0233 7.06 | 197 (773 7.73] 1.63 | 1.30 0908 163 | — | 279 | 235 | 0.767
«¥e{ 0174 557 | 154 (114 11.4] 1.35 | 1.08 |0837| 132 | — | 2.25 | 1.86 | 0.784
«Ye [0.116] 3.00 | 107 | 186 | 18.6] 0.908 | 0,799 | 0965 [0.947| — | 1.61 | 1.31 | 0.800
HSS2 a2 axte | 0.233| 623 | 1.74 | 666 | 6.66] 1.13 | 1.01 0806|128 | — | 1.96 | 1.85 | 0.683
wHre{ 0174 494 | 1.37 (993 | 0.93]| 0.953| 0847 | 0835 104 | — | 1.60 | 1.48 | 0.700
«Ya [0.116| 3.47 |0.956| 164 | 16.4] 0.712| 0633 | 0.863|0.755| — | 1.15 | 1.05 | 0.717
HSS2<2x s |0.233| 538 | 151 |558| 5.58| 0747 | 0747 (0704|0984 — | 1.31 | 1.41 | 0600
x¥16[ 0174 4.30 | 119 (849 | 8.49] 0641 | 0641 |0733|0.797| — | 1.08 | 1.14 | 0817
<Y [0116| 2.04 |0.840| 142 | 14.2]| 0.485 | 0.486 [ 0.761|0.584| — | 0796 | 0.817| 0,633
Hat deptly or width is oo small o establish @ workabke Tkt
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Table 1-13

Round HSS

Dimensions and Properties

Dimensions and Properties

Table 1-13 (continued)
Round HSS

HSS20.000-
HSS10.000
Dﬁ:ﬂ" Nom- Torsion
Shape | Thick-| " Ar:a' o | N A

doss 2| W J C
in. Ib/ft in.? in® in.? in. in.’ in# in?

HS520.000<0.500 | 0465 | 10400 | 285 | 430 |1360 136 a1l | 177 2720|272
«D.375'| 0349 | 7867 | 215 | 573 |1040 104 695 |[135 2080|208
HSS18.000<0.500 | 0465 | 9354 | 256 | 387 | 985 109 620 (143 1970|219
«D375'| 0349 | 7066 | 194 | 516 | 754 B38 | 624 [100 1510|168
HSS16.000<0.625 | 0.581 | 10300 | 280 | 275 | 838 105 546|138 1680  |200
<0500 | 0465 | 8285|227 | 344 | 685 B5.7 | 549 |[112 1370 1T

«DA438 | 0407 | 7287|100 | 393 | 606 758 | 551 | 990 |1210  |152

D375 0.349 | 6264 | 172 | 458 | 526 657 | 553 | 855 [1050 |13

<0312 0201 | 5232|144 | 550 | 443 554 | 555 | 7.8 | 886 | 111
02507 D233 | 4208 | 115 | 687 | 350 448 | 558 | 57.9 | 717 89.7
HSS14.000<0.625 | 0.581 | 8936 | 245 | 241 | 552 789 | 475 |105 1100|158
<0500 | 0465 | 7216|198 | 304 | 453 648 | 479 | 852 | 9o |130

«D375 | 0349 | 5462|150 | 400 | 349 488 | 483 | 651 | 698|100
03121 0201 | 4565|125 | 481 | 295 421 | 485 | 547 | 580 84.2
02507 0233 | 3875|1041 | 601 | 239 M1 | 487 | 442 | 478 68.2
HSS12.750<0.500 | 0.465 | 6548|179 | 274 | 339 532 | 435 | 702 | 678|106
0375 0349 | 4951 | 136 | 385 | 262 4.0 | 439 | 537 | 523 421
«02507| 0233 | 3341 | 016 | 547 | 180 782 | 443 | 385 | 350 56.3
HS510.750:0500 | 0465 | 5479|150 | 231 | 199 37.0 | 364 | 492 | 398 74.1
<0375 0.349 | 4159 | 114 | 308 | 154 287 | 368 | 378 | 309 57.4
D250 | 0233 | 2806| 770 | 461 | 106 198 | 372 | 258 | 213 30,6
HSS510.000x0.625 | 0.581 | 6264 [ 172 | 172 | 1! 383 | 334 | 516 | 383 76,6
«0500| 0465 | 5078|130 | 215 | 159 17 | 338 | 423 | 317 635
«D375| 0349 | 3858|106 | 287 | 123 247 | 341 | 325 | 247 49,3
0312 0201 | 3231 | 888 | 34 | 105 209 | 343 | 274 | 200 1.9
02501 0233 | 2606| 715 | 428 | 853 171 | 345 | 222 | 174 34.1
«0.188'| 0,174 | 1972 | 537 | 575 | G4.B 130 | 347 | 168 130 25.9

' Shape exceeds compact §mit for fhexure with Fo= 42 ksi

HS5S59.625-
HSS6.875
uﬁ;ﬁ“ Nom- e Torsion
shape | Thiok-| W | T4 e | T | ST P T T o
ness, I i
in. Ib/ft | inf in.® in.J in in3 in.* in.?
HEE0 625<0.500 | 0465 | 4877 | 134 207 | 1M 20 2 3.24 39.0 281 585
#0375 | 0349 [ 3708 | 102 276 | 110 22.8 3.28 300 2149 45.5
0312 0297 [ 06| 853 | 333 93.0 19.3 3.30 254 186 8.7
=0.250 | 0233 | 2506 | 687 | 413 7549 15.8 3.22 206 152 31.5
=0.188'| 0.174 1897 | 517 | 563 577 12.0 3.24 15.5 115 24.0
HSSE.625:.0.625 | 0.581 5345 | 147 14.8 112 27.7 285 37.7 239 55.4
#0500 | D465 | 4343 ) 1149 185 | 100 23.1 2.89 3.0 1049 46.2
#0375 | 0349 | 3307 | 907 | 247 [ 18.0 293 239 156 36.1
w0322 0300 | 2858 | 7485 | 288 68.1 15.8 295 205 136 3.6
«0.250 | 0233 | 2238 | 614 | 370 54.1 12.5 297 16.4 108 251
«0.188°| D174 | 1696 | 462 | 495 | 413 057 | 203 | 124 825 | 191
«0375( 0349 | 2906 | 798 218 524 13.9 258 185 106 27.8
«0.328 | 0305 [ 2558 ) 701 | 25D 471 12.3 258 16.4 4.1 24.7
HSS750<0.500 | DABS | 3742 | 103 16.1 6349 17.0 244 23.0 128 4.1
«=0375| 0349 | 2856 | 7.84 215 al.2 13.4 2.53 179 100 26.8
«0312 | 0291 | 2397 | 650 | 258 | 4249 114 | 255 | 151 858 | 229
«0250 | 0233 | 1938 | 532 | 322 | 359 937 | 257 | 123 703 | 187
«0.188 | 0174 1470 | 400 431 2649 117 | 238 934 234 14.3
HSS7.000x0.500 | 0465 | 3474 | 955 | 151 512 146 | 232 | 199 | 102 293
=370 | 03489 | 2050 | 724 20,1 404 11.6 2.35 155 809 23.1
=032 0291 | 231 613 | 241 34.6 9.88 | 257 13.1 69.1 19.8
w0250 | 0233 | 1804 | 495 | 300 | 284 811 | 238 | 107 568 | 162
=0188 | 0174 | 1369 | 373 | 402 217 6.21 | 24 811 435 12.4
«0.125'| 0118 a189 ] 251 A0S 1449 4.25 | 243 550 27 849
HSS6.875<0500 | 0465 | 307 | 936 148 48.3 14.1 227 19.1 96,7 281
«(0375 ] 0349 | 2606 ) 716 | 197 8.2 11.1 2.31 149 764 22.2
«0.312 | 023 2188 | 602 236 327 451 233 126 B5.4 18.0)
=0250| 0233 | 1771 | 486 | 295 26,8 781 | 235 10.3 3T 15.6
=088 | 0174 1344 | 366 | 395 206 5.99 | 237 7.8 11.1 1240

" Shape exceeds compact mit for fexure with Fo= 42 ksi,
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Table 1-13 (continued)
Round HSS

Dimensions and Properties

Table 1-13 (continued)
Round HSS

Dimensions and Properties

HSSE6.625—
HSS5.000
n:;:ﬁ " Nom- . Torsion
Shape Thick- | nal A ' oIt ! ] r Z
; ness, t| Wt il
in. Ibfft | in2 in.® in3 in. in3 in.® in.2
HES6.625=0.500| 0.465 | 3274 400 14.2 429 13.0 2.18 17.7 850 259
«0.432] 0402 | 2860 | 786 | 165 382 11.5 220 15.6 764 23.1
=0.375] 0.349 | 2506 | 688 | 190D 3.0 10.3 222 13.5 28,0 20.5
=0.312 | 0.2 2106 | 579 | 228 291 879 | 224 1.7 58.2 17.6
«0280| 0260 | 1899 | 520 | 255 26.4 TOB | 225 10.5 hed 15.9
=0250] 0233 | 17704 468 | 284 23.9 7.2 | 226 q.52 47.9 14.4
«0188 | 0174 | 1284 | 353 | 3B1 18.4 G.o0d | 228 T.24 36.7 1.1
x0.125'| 0.118 apa| 237 | 571 126 3.79 | 230 4.92 25.1 7.59
HSSE, 0000500 | 0465 | 2940 ( 809 | 129 3.2 10.4 1.96 14.3 624 20.8
#0375 0349 | 2255 620 | 17.2 24.8 8.28 | 2.00 1.2 48.7 16.6
x0.312 | 0.291 1897 | 522 206 Z1.3 .1 202 944 12 5 14.2
«0.280 | 0.260 1712 | 469 231 19.3 6.45 | 203 8.57 348.7 12.9
«0.250| 0233 | 1537 422 | 258 17.6 5.86 | 2.4 7.75 35.2 1.7
«0.188 | 0.174 MMBE| 318 345 135 .51 206 5.91 20 9.02
«0.125| 0.116 75| 214 A 9.28 3.09 | 208 4.0 186 .19
HSS5 5630500 0465 | 2706 | 745 120 24.4 a7 | 18 12.1 18.8 175
=0.370 | 0.349 2080 | 572 159 189.5 7.02 1.85 9.50 39.0 14.0
«.258 | 0.240 1463 | 401 232 14.2 2.12 1.88 6.80 285 1002
#0188 | 0.174 1080 | 2495 320 10.7 385 | 19 5.05 214 .10
#0134 | 0.124 el 212 44.9 f.84 282 | 192 3.67 Y .64
HSS5. 5000500 | 0.465 | 2673| 736 | 118 215 855 | 1.9 1.5 470 17.1
#0375 0349 | 2055 | 565 158 18.8 6.84 | 183 .27 376 13.7
=258 0240 | 1446 | 397 | 229 13.7 500 | 1.86 6,64 il 10,0
HESS.000=<0.500 | 0465 | 2405 | BEB2 1008 17.2 6.58 | 161 a 60 344 13.8
<0375 0349 | 1854 | 570 14.3 1349 5095 | 165 7.56 277 11.1
=0.312 1 0.29 a4 | 430 | 172 12.0 479 | 1b7 6,46 240 9,38
«(.255 | 0.240 1306 | 359 208 10.2 408 | 168 5.44 204 8.15
02501 0233 | 1269 349 | 115 8.94 397 | 169 a3.30 189 7.95
<0188 0.174 9Ly | 264 | 2B7 7.649 308 | .M 4.05 154 615
%0125 0.118 651 178 | 431 5.3 212 | 1.73 277 106 4.25

" Shape exceeds compact limit for Heare vith Fe=42 ki

HSS4.500-
HSS52.500
Dﬁ:ﬂ" Nom- i Torsion
Shape Thick- n;jl i oIt i 5 r Z p .
ness, .
in. I/t | in? in.® in.2 in. in? in* in3
HS54.800-0.375 | 0349 | 1654 | 455 | 129 a87 4.29 | 147 G003 197 8.78
w0337 1 0313 | 1500 412 | 144 907 4.03 | 148 250 181 8.06
<0237 | 0220 | 108D 29% | 205 6.79 302 | 152 4103 136 6.04
<0188 | 0174 BBT| 236 | 259 5.54 246 | 153 326 11.1 4.93
0125 | 0116 585 | 160 | 328 3.84 1.71 | 155 223 768 3.41
Ha54.000=0.313 | 0291 1234 | 339 | 137 hA7 293 | 132 4101 11.7 2.87
x0250 | 0233 | 1000 276 | 172 4.91 245 | 133 33 9482 4.9
<0237 | 0220 953 261 | 182 4.68 234 | 1.34 315 9.36 4.68
0226 | 0.210 912 | 250 | 190 4.50 225 | 1.4 302 9.01 4.50
#0220 | 0.205 BBO| 244 | 195 4.4 221 | 1.34 296 883 4.41
x0.188 | 0174 76| 200 | 230 383 1.92 | 135 255 FB7 3.83
w0125 | 0116 218 142 .5 267 1.4 1.37 1.75 5.34 2.67
HSS3.500:0.313 | 0291 1066 | 2493 120 3.81 218 1.14 300 f.61 &4.35
=300 | 02749 1020 | 282 125 3.0 211 1.14 290 7.8 4.22
=0.250 | 0233 B69 | 239 150 321 1.83 1.16 249 6.41 3.66
x0216 | 0.201 fH8 | 208 | 174 284 163 | 1.1/ 214 5.649 3.25
=203 | 0184 ik 1 197 185 2.70 1.54 1.17 207 5.41 3.09
188 | 0174 fr 56 1.82 201 252 1.44 1.18 1493 5.04 2.85
*0.125 | 0116 4.51 123 | 302 1.57 1.01 1220 133 3.53 202
HS53.000-0.250 | 0233 35 203 129 1485 1.30 | 0982 1.79 3.90 2.60
0216 | 0201 A3 177 | 149 1.74 1.16 | 0992 1.58 3.46 2.32
<0203 | 0188 6BO7 | 167 | 159 1.66 1.10 | 0996 1.50 331 2.2
=088 | D.174 965 154 | 172 155 1.03 | 1.00 1.39 3.10 206
«0.152 | 0141 463 127 213 1.30 08651 1.1 1.15 2.509 1.73
«0134 | 0124 d.11 112 | 242 1.16 0774 | 102 103 2.32 1.55
=025 1 0116 3841 106 | 259 1.09 0.730] 102 0965 219 1.46
HSG2 750250 | 0233 2| 183 123 1.70 1.18 | 0938 163 3.40 237
0203 | 0.189 5801 159 | 152 145 1.01 | 0952 137 2.89 2.
=088 | 0174 5401 148 | 165 138 0.941| 0957 127 2.70 1.68
x0.125 | 0116 367 1.0 248 0.958 0.667 | 04976 0.&84 1492 1.33
HS52.500x0250 | 0233 601 166 | 10.7 1.08 0.862| 0806 120 2.15 1.72
0188 | 0.174 465 | 12T 144 0865 | 0692 0825 0943 1.73 1.38
0125 | 0116 317 | DBBA| 216 0619 0.495( 0844 06610 1.24 (1,990
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Table 1-13 (continued)
Round HSS

Dimensions and Properties

H552.375-
HSS1.660
u:f;ﬂ" Nom- Are Torsion
2 a
inal ' I S5 r z
Shape Thick- WL A Nt J c
ness, !
in. |/t in.? int in.? in. in.? in? in.?
HSS2 375x0250| 0233 | 568| 157 | 102 0910 0.766] 0762 | 1.07 182 | 1.53
«0218| 0203 | 503| 139 | 117 0.824| 0.684] 0771 | 0860 165 1.39
<0188 | 0.174 440| 120 | 136 0733 061T| 0781 | 0845 147 1.23
«0.154 | 0.143 366| 100 | 166 0627 0528 o701 | 0713 125 | 1.06
«0125| 0116 | 30| 0823 205 0527 0.443] 0800 | 0592 105 | 0.887
HSS1.800:0.188 | 0.174 344 | 0843 109 0.355| 0.374| 0812 | 0520 OF10] 0747
«0.145 | 0.135 272 | 0749 14.1 0.293| 0.309] 0626 | 0421 0585 0617
%0120 0.111 228 | 0624 171 0251 0.264| 0634 | 0356 0501 0527
HSS1860:0140 | 0130 | 227 | 0B25| 128 0184 0222 0543 | 0305 0368 0444
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Live and Concentrated Loads

TABLE 1607.1
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L_, AND
MINIMUM CONCENTRATED LIVE LOADS®

UNIFORM | CONCENTRATED UNIFORM | CONCENTRATED
OCCUPANCY OR USE (psh (Ibs.) OCCUPANCY OR USE (psf) (Ibs.)
l. Apartments (see residential) — — 23. Penal institutions
2. Access floor systems Cell blocks 40 =
Office use 50 2,000 Corridors 100
Computer use 104 2,000 .
3. Armories and drill rooms 150 ™ — 24, Rmma_"ﬂml i
Bowling alleys, poolrooms and
4. Assembly areas similar uses [ b
Fixed seats (fastened to floor) 60 ™ Dance halls and ballrooms 100™
Follow spot, projections and Gymnasiums 1 Oo™ -
control rooms 50 Reviewing stands, grandstands and
Lobbies 106" — bleachers 100 ™
Movable scats 100" Stadiums and arenas with fixed seats
Stage floors 150™ (fastened to floor) (071
Platforms {assembly) 100"
Other assembly areas 100" 25, Residential
3 One- and two-family dwellings
a e Uninhabitable attics without storage’ 10
5. Balconies and decks” Occupancy — . " o T %k
i Uninhabitable attics with storage 20
Habitable attics and sleeping areas" 30
6. Catwalks 40 300 All other areas 4n s
7. Comices &0 — Hotels and multifamily dwellings
. Private rooms and corridors serving
8. Corridors them 40
First floor 100 Public rooms™ and comdors serving
Other floors Same as them 100
occupancy
E::‘;‘;‘is 26. Roofs
bkt All roof surfaces subject to main- 300
IEdere tenance workers
9. Dining rooms and restaurants oo™ — Awnings and canopies:
10, Dwellings (see residential) — — Fabne¢ construction supported by a 3
11, Elevator machin room grabing skeleton structure nonreducible
- ; : — 300 All other construction 20
(on area of 2 inches by 2 inches) Ordinary flat, pitched, and curved 20
12. Finish light floor plate construction o 200 roofs (that are not occupiable)
(on area of | inch by | inch) Primary roof members exposed to a
13. Fire escapes 100 !""'Drk floor. :
On Sin;llt:_fam“}r dwellings only 40 = Single panel point of lower chord of
roof trusses or any point along
14, Garages (passenger vehicles only) 40" Note a primary structural members sup-
Trucks and buses See Section 1607.7 porting roofs over manufactunng,
15. Handrails, guards and grab bars See Section 1607.8 ;i;a:; Watliouscs: and: FepRi 2,000
16. Helipads See Section 1607.6 All other primary roof members 300
17. Hospitals Occupiable roofs:
Corridors above first floor 80 1.000 Roof gardens 100
Operating rooms, laboratories 60 000 Assembly areas 100
Patient rocmis 40 1000 All other similar areas Note | Note |
18, Hotels (see residential) 27. Schools
19. Libraries Classrooms 40 !,UIII
Corridors above first floor 20 1 000 Corridors above first floor 80 1,000
Reading rooms 60 1.000 First-floor corridors L0 1,000
Stack rooms 150%™ 1,000 28. Seuttles, skylight ribs and accessible o 200
20. Manufacturing ceilings
Heavy 250™ 3,000 29. Sidewalks, vehicular drive ways and 25gdm 8.000°
Light 1257 2,000 vards, subject to trucking 2
21. Marquees. - 75 (oiitinued)
22, Ofhice buildings
Corridors above first floor 80 2,000
File and computer rooms shall — —
be designed for heavier loads
based on anticipated occupancy
Lobbies and first-floor corridors 100 2,000
Offices 50 2,000

{continued)
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TABLE 1607.1—continued
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, Ln, AND
MINIMUM CONCENTRATED LIVE LOADS®

UNIFORM | CONCENTRATED
OCCUPANCY OR USE
{psf) (Ibs.)
30, Stairs and exits
One- and two-family dwellings 40 300
All other 1) 3007
31. Storage warchouses (shall be designed
for heavier loads if required for
anticipated storage) —
Heavy 250™
Light 125™
32, Stores
Retail
First floor 100 1,000
Upper floors 75 1,000
Wholesale, all floors 125™ 1,000
33. Vehicle barriers See Section 1607.8.3
34, Walkways and elevated platforms &0 o
(other than exitways)
35. Yards and terraces, pedestnans 1oo™ —

Fa

rSI: 1 inch = 254 mm, | square inch = 645.16 mm”,

1 square foot = 0.0929 m’,

1 pound per square foot = 0.0479 kN/m’, 1 pound = 0.004448 kN,

1 pound per cubic foot = 16 kg/m’,
Floors in garages or portions of buildings used for the storage of motor
vehicles shall be designed for the uniformly distributed live loads of Table
1607.1 or the following concentrated loads: (1) for garages restncted to
passenger vehicles accommodating not more than nine passengers, 3,000
pounds acting on an area of 4.5 inches by 4.5 inches; (2) for mechanical
parking structures without slab or deck that are used for storing passenger
vehicles only, 2,250 pounds per wheel.
The loading apphes to stack room floors that support nonmobile, double-
faced library book stacks, subject to the following limitations:

|. The nominal bookstack unit height shall not exceed 90 inches;

2. The nominal shelf depth shall not exeeed 12 inches for each face; and

3. Parallel rows of double-faced book stacks shall be separated by aisles
not less than 36 inches wide.

. Design in accordance with [CC 300,

Other uniform loads in accordance with an approved method containing
provisions for truck loadings shall alse be considered where appropnate.

. The concentrated wheel load shall be applied on an area of 4.5 inches by

4.5 inches.

The minimum concentrated load on stair treads shall be applied on an area
of 2 inches by 2 inches. This load need not be assumed to act concurrently
with the umform load.

Where snow loads occur that are in excess of the design conditions, the
structure shall be designed to support the loads due to the increased loads
caused by drnift buildup or a greater snow design determined by the
building official (see Section 1608).

See Section 1604.8.3 for decks attached 1o exterior walls.

Uninhabitable attics without storage are those where the maximum clear
height between the joists and rafters is less than 42 inches, or where there
are not two or more adjacent trusses with web configurations capable of
accommodating an assumed rectangle 42 inches in height by 24 inches in
width, or greater, within the plane of the trusses, This live load need not
be assumed to act concurrently with any other live load requirements.

fcontinued)

J. Uninhabitable attics with storage are those where the maximum clear
height between the joists and rafters is 42 inches or greater, or where there
are two or more adjacent trusses with web configurations capable of
accommodating an assumed rectangle 42 inches in height by 24 inches in
width, or greater, within the plane of the trusses.

The live load need only be applied to those portions of the joists or truss

bottom chords where both of the following conditions are met:

1. The attic area 15 accessible from an opening not less than 20 inches in
width by 30 inches in length that is located where the clear height in
the attic is a minimum of 30 inches: and

ii. The slopes of the joists or truss bottom chords are no greater than two
units vertical in 12 units horizontal.

The remaining portions of the joists or truss bottom chords shall be
designed for a uniformly distributed concurrent live load of not less than
10 Ib./f.

k. Attic spaces served by stairways other than the pull-down type shall be
designed to suppornt the minimum live load specified for habitable attics
and sleeping rooms.

l. Areas of occupiable roofs, other than roof gardens and assembly areas,
shall be designed for appropriate loads as approved by the building
official. Unoccupied landscaped areas of roofs shall be designed in
accordance with Section 1607.12.3.1.

m. Live load reduction is not permitied unless specific exceptions of Section
1607. 10 apply.
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