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Dimensions and Properties
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» Most widely used section

» Two flanges held apart by a web

 Essentially parallel inner and outer flange su
Section designation

W24x55 «—— Weight per foot

Nominal depth

Major (strong) axi
Flange

Table 1-1.

W-Shapes
Dimensions

s Tahie 1-1.
W-Shapes
Dimensions

T Cross-sectional area

Actual depth
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. Table 1-1. ™ Table 1-1.
W-Shapes W-Shapes
Ly . Web-thickness E End of fille sition
Flange pr etween web nge
B g Flat portion
e | " D\
= o . ) = -
Dexsi, D, AN
~ T e e e [a ] el RN B el [GD)
i e, . | [ | e | e | in? . . n | m W m | m| w [
Wes | 3| Ma)es |18 |1 e |E0f18 177 |13 [2mlam, 1A @, Wiaaaw | R3] 46048 102 |1 i |wolw 137 [13 |2mlad, |15 |28
Vo | Ton|mnlan o |nren| De| T |68 By 142 1 |2e |2 1Y l Ve | Ton|aan it |amn| | T |168| w6 a2 |1 |22 |3 |19
ﬁ ary |y mv: o 11;.': By 158|158, | 122 13.‘.‘ 20712ty |1 B =m0 | 6| 284zt orw ﬂ;: oy |me|wmas|1ee [ 2002 | 1%
Spacing betweéen ro
of bolts in flange
Second momen
elastic section modulus,
radius of gyration,
plastic section modulus - M—Shapes
Table 1-1 {cont.). ¢ e ¥
for strong and weak axes w-shapes L e
Properties I 1 « Not classified in ASTM 6 as W-, S- - shapes
- d  X—g—x 7
Flange web stability .
. Ty —=tla— B
Weight per foot  parameters - = Same properties (A, d, t,, b, etc) as W
Yok
/\/ / - by
o\ S <—xz\> - v HP-Shapes
Wt g i
T\ — r[s]rTz s [z
o N 2 | s | xs | ond | mt | w3 | n s | wé | 3 | n | md ]  Also known as bearing piles
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m | oss | @2 e | e | o) |2 | w070 | e | e | f « Similar to W-shapes, except their webs and flange
Used for beam strength are of equal thickness and the depth and flange wid
calculations are nominally equal for a given designation




American Standard (S) Shapes

Narrow flan

/
Jfr Y _{k Table 1-3.
» 16-2/3% slope on inner flange surface P ( I o Seana) f
d X—H—x Dimensions
fy '
Section designation | Tk Note slope on inside of flange
/// f
, 1 I —
S24x121-—— Weight per foot | Ares, | | wep Fiange Distance
Shape }> D“;"" 1 Thickness, by Width, Thickness, k r
| | tw 2 by ts [
. | in2 n. in. in. w1 wm | in.
Nominal depth | s24x121 | 485 i 215 |21%s [ 0800 | Wyg | ss (BO5 [ B | 103 [ 1 |2 201, | 4
i * 106 | a1 | s | 24 I| 0.620 . 5 | % | 787 |77/ | 109 : 1 2 a0ty |
« Relatively narrow flange when compared to W shape
Same properties as for W.shapes Channels

Table 1-3 (cont.). t Y k \
S-Shapes —
{American Standard Beams)
Properties d X—#-x Ir \
fw
Y I3
br
. Nom- Compact !
:.? Section Criteria | X | xex0f Axis X-X Axis ¥-¥
e | n l ' ! s | z ! s Pz
bift | 20 | B | ksi | ksi | {WwsiP | int ind | in. | ind | ind | in3 | in | ind
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108 361 | 334 | 578 | 2080 2470 2040 230 L7y v 788 19.5 157 | 334
1 I ! ! 1

» 16-2/3% slope on inner flange surfac

/

C15x50

Section designation

~—— Weight per foot

Actual depth

MC — Miscellaneous channel — 2 on 12 slope on
inner flange




Table 1-5.
C-Shapes

{American Standard Channeis)
Dimensions

Property for design

Angles

Section designation

/

Short leg length
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[ p Y ' Table 1-7. Tab}é“f-? {cont.). H
— Angl Angles
Z Lo gies . .
(L-Shapes) Location of plastic (L-Shapes)

Properti

centroid

Location of elastic centroid

Designation

Properties
Minor (weak) axi

Y axis properties

. X axis properties
Xp )
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/ Atis Y-Y
shape (4 s v x
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fees

e WT — cut from W shape

WT22x131 is cut from W44x262

e ST — cut from S shape

e MT — cut from M shape

Table 1-8.
WT-Shapes
{Structural Tees Spiit
from W-Shapes}
Dimensions

Stem, not web

| { @ Flanga | Distance
i Area, | Depth of {
A | Tee Thickness, LB | Width, Thickness,
Shape : | d by 5 | Area] by P i &
| In? | In. in. . | in2 in. . L | dm
- ! I
WT22:x1675° | 48.1)22.0]22 1.02 i1 2 (225 [180(18 177 (1%, |258 25y |
=145 | 423 (218 21 ¥y 0870 T g [ 180 15.3![157;8 188 (1%, ‘a.zftz?‘;m
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Table 1-8 (cont.).
WT-Shapes
{Structural Tees Split
from W-Shapes)
Properties
Hom- | [ Axis X-X
inal | hooL
we | s - ¥ z ¥o
it | ! in?® in? in. in. in? in.
167.5 [ 19.1 } 2160 131 G563 551 25X RE-T3
145 223 I 840 (13} G.55 5.27 197 | 1.35
131 746 1650 100 B.53 520 177 123
15 ‘ 274 |‘ 1440 B35 £.53 517 157 1.07

Reduction factor for
slender stiffened
compression element

Hollow Structu

Shapes (HSS)

e Rectangular (or square)

e Round

Steel Pipe

Pipe diameter (Std., X-Strong, XX-Strong)

For example, Pipe 5 Std.




Shapes (HSS)

1 Tabie 1-11 {cont.).
Table 1-11.
Rectanguiar {and Sqguare} HSS ! t Rg‘ftangu_lar {anddS;rt;are} H $S
. Dimensions and Properties i | imensions an perties
[ . T I Torsion and il
| , ' warping constants
_ —J
Y
Woll Thickness, | Nom- | , e KK ~ "\'\Téli'ihircmsé, o Axis V- Torsion ~{ Surfacs
t inal Tea. b — . I I )
| Sheee nominat | design | Wi I T t s r b nominel | design t | s i z d |
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AR IR woszciz | ( o [ w | e | e T e
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Diameter over design thickness DOUb/e Ang/e
Nominal versus \ LBxAX3/4
design thickness
= ' Tabld 1-12.
Roupd HSS 7 e Major axes are now x and y
Dimensions/and Properties
e wefl hicknets. [ om- [, V ] ! Torsion . . . )
-0 -0 O A I e X axis properties may be obtained from x axi
Shape nominal | design - o - -
o T Tenwr] [ e e T e properties of single angle
H3520.000 r 0.500 BABS 04 28.5 43.0 | 1360 136 651 | 177 2?33
i 0.375 0.340 ( 78.7 . 215 [ 57.3 | 1040 { Rivd] 885 | 135 2080

Y axis properties depend on separation between
angles and whether LLBB or SLBB




Equal leg ang

5)ng legs back-to-back

Short legs back-to-back

Unequal leg an

S

Table 1-14. — : —
Double Angles \Y Y Table 1-14 (cont.).
{2L-Shapes) Double Angles
Proper'g:s X—- -—X {2L-Shapes}
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..._tit__s _JF__S
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Table 2-1.
Applicable ASTM Specifications
for Various Structural Shapes

* Applicable Shape Serles
£, Min | F, Febion
Vield | Tensile
Stesl ASTM Stress | Stress®
Type Designation {leei) lsi) |y
A% | 58800 |
75360 B 8
3 58
AS00 i 2
&2
. - Saren Grne =
Table 1-25. - =
Gr 50 65-100
.W-Shapes H #529° [@i88 | 85 | 70-100
Torsional Properties App Icable e e
(Grao | 50 851
j | Normalized | warping | e [Gr5s | e 0
Torsienat | Warping § i Greo’ | 60 e
| Constant, Constant, r‘.%m _w AS | M Gr.68° | 85 A
Shape 4 Cw i | High- Gr.l&ll| - 500 708
. Who S Swegth | 4818 |
| in4 ! inf ] in. In2 ind 13 ? TER aedi o | so* wr |
Wa4x335° | 744 JI saso00 | 13T | e 1190 peCI ICa |OnS agra % i i !
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x262 | W7 | AwoD | T | 18 o oL
| 230 | 245 | 46000 480 ! 54 JEE Sha eS A592 so-65 | 65
i i i apt 5l
Carrsion -
e Az42 |4 |
High- 50 0|
Strengih T epg 50 0
Lol AT 50 7o
I - Foeierred material specitication,
[ | ~iner aoolicable material specifcation, the avaitabiity of which should be cenfimad prir to
speciication
[ ] = Material spesification coss net 2pply.
Table 2-5

Applicable
ASTM
Specifications
[Fasteners

Applicable ASTM Specifications for
Various Types of Structural Fasteners
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4\ Structural Shape Size Groupings for Tensile Property Classificati

W Shapes w 244 44 x 24 W 40 x 362 to W 36 x 848
W 40 x 49 to 655 incl W 14 x 605 to
268 incl 22710 W 36 x 328 to 730 incl.
W 18 x 35 to W 36 x 135 to 328 incl 798 incl
71 incl 210 incl. W 36 x 230 to W 33 x 318 to
W16 x W 33 x118 to 300 incl. 619 incl.
57 incl. 152 incl. W 33 x 201 to W 30 x 292 to
W 30 x 90 to 291 incl 581 incl
= 211 incl W 30 x 235 to W 27 x 281 to
12x14 W 27 x 84 to 261 incl 539 incl
178 incl. W 27 x 194 to W 24 X 250 to
X W 24 x 68 to 258 incl 492 incl
5 162 incl. W 24 x 176 to W 21 X 248 to
- x W 21 x 62 to 229 incl 402 incl
117 incl. W 21 x 166 to W 18 x 211 to
W5x16, 19 W18 x 78 to 223 incl 311 incl
143 incl. W 18 x 158 to W 12 x 210 to

W4x13 W 16 X 67 to 192 incl 336 incl
100 incl. W 14 x 145 to
W 14 X 61 to 211 incl
132 incl. W 12 x 120 to
W 12 x 65 to 190 incl.

M Shapes 10 37.7 Ib/ft
incl
S Shapes 10 35 Ibit
incl
HP Shapes
t0 102 Ib/ft over 102
American 10 20.7 Ib/ft incl. Ibit
Standards incl over 20.7
Channels (C) 1028.5 Ib/ft Ibit
Miscellaneous incl over 28.5
Channels (MC) t0 1/2 in incl, Ibt
Angles (L) over 1/2 to 3/4 over 3/4 in.
Structural in. incl.
Bar-size

Notes: Structural tees from W, M, and S shapes fall into same group as the structural shape from which they are cut.

Group 4 and Group 5 shapes are generally contemplated as columns or compression components. When used in other ~ applications
(e.g., trusses) and when thermal cutting or welding is required, special material specification and fabrication procedures apply to
minimize the possibility of cracking

Structural Group 1 Group 2 Group 3 Group 4 Group 5
Shapes
W 24 x 55, 24

32




